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'!HE tEE OF ST-ANDARDIZED PATIENIS m '1HE MEASUREMENr OF CLINICAL ~: 

'!HE EVAIT.1lœ.ICfi OF SETœrID MEASUREMENr lIDaRl'lES 

'!he stan::lardized patient is one method whidl can be used in the 

IOOaSUrelœl1t of clinical c:x::l1'petence. '!he acaJ.racy of reprcxiuction of 

inp:>rtant features of the patient case by the starrlardized patient was 

evaluated in studies 1 arrl 2. In 839 erx:x:lUI1ters reviewed, only 13/89 

patients provided an accurate reprr.Jduc:tian of the case. Attributes of tJle 

patient, tra.iJù.n:::J process an:! evaluation procedure r~ associated with 

better patient accuracy. A significant inverse relationship was fOl.llÙ 

between patient accuracy am canpeterx:::e score. In study 3, the use of 

stardardized patients as raters of behaviour was assessro. 'Ihere were 

syst.ematic differences in the scorin;J by different raters, arrl overall 

rater agreement was r=.41. 
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L'UI'IL.T.SM'IŒ lE PATIENIS ~ Dl\NS L'API:mx::IATIŒ tE lA a:MPEl'EN'CE 

CLIHI~: EVAIIJATI(fi lE l'1Vft( 1 EI'fS CHJI.SIES lE œr:m MRIJDE 

L'utilisation du patient oormalisé constitue ure œt.hcde possible pour 

l'évaluation de la c::a:rpé~ clinique. L'exactitude de la reprcx:luction 

d'inportantes caractéristiques du œs réel par le patient oonnalisé a été 

évaluée dans le cadre des Etudes 1 et 2. Cens les 839 interactions 

cliniques analysées, seuls 13 des 89 patients ont fourni une reproduction 

exacte du cas. Les attril::xJts du patient, le prccessus de préparation au 

rôle à jooer et la tec.hnique d'évaluation ont été associés à l'e;cactitude 

de reproduction du cas par le patient. On a dérrontré une relation inverse 

significative entre l 'exacti'b..lde de reprcx:iuction du cas et le score de 

competence. r:ans le cadre de l'Etude 3, on a évalué l'utilisation de 

patients nomalises COl'l'nœ juges du canportement. Il Y avait des 

differences systématiques dans les scores attribués par les divers 

patients et la corx::ordance globale parmi ceux-ci était r=O,41. 
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'!he idea of c::orx:r...lctirg a joint starrlardized patient evaluation of senior 

medica1. students was initially disalSSEld by the author am 
Dr. H. Earrows. Finn plans to investigate the feas ibi lit y of such a 

venture were fonnulated at a breakfast Iœet~ between Dr. H. B:lrrcMS, 

Dr. D.J. Klass an:l the author at the American Association of ~ical 

Colleges Iœet~ in 1985. Dr. H. Barrc:1.v's, Dr.R. williams arrl Ms. M. M..'\rcy 

provided the University of Manitd::la with assistance in sett:irq up the 

evaluation. '!he joint evaluation was executed for the fir3t tiJœ at the 

University of Manitcba am Southem Illioois University Ül 1987. In 1987, 

lOClSt of the cases used in the evaluation were developed by faculty at 

Southern Illinois University. In 1988, IOClSt af the cases used in the 

evaluatian were developed by faculty at the University of Manitoba. 

The research presented in thls thesis was furrled by the Manitoba Medical 

Services Faunjation (MMSF), the Medical Research eouncil (MRC) arrl the 

research anj travel funis provided as part of an N.H.R.D.P. studentship. 

'!he author was responsible for writirq tllè J:eS(>·!t'l-..h protocol which was 

subrnitted for furrli.rg te the MRC an::l MMSF. Dr. Klass was the 

co-investigator for the p~. Dr. D.J. Klas:- s.::-r-ardinated the 

execution of the joint evalua1:ion between the tlI ~ity of H:mitaba am 

Southe.z:n Illinois Urüversity at the University of Manitoba. In Southern 

Illioois, overall co-ordination of the evaluation was carried out by 

Dr. R. williams. 

Dr. M. KopelCM was responsible for the challen;Ji.rq jdJ of schedul.irq 

students arx:l patients for the evaluation. Organization of v ideotape 

sanpli.n:J of en::ounters was carried eut by Dr. Kopel~. Ms. G. Scnabl was 

responsible for the recruit:m=nt am trai.nirq of patients at the University 

of Manit.c:ba. Ms M. Marcy was responsible for the recruitrrent am trainirq 

of patients at the Sa.rthem Illioois University. 
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zœasurement of patient accurac.y in acxxnxlaooe with guidelines provided by 

the author. '!he author establi.shed the protcx::ol for en:amter sanpling, 

case tape preparation anj the trai.niIg am pre-testi.n;J of accuracy 

raters. '!he trai.nirrJ arrl Sl.JF.ervision of this activity was carrioo cxrt by 

Ms. G. Sc:nabl in bath 1.987 and 1988. In 1988, tl'P. author develcped the 

d1ecklists for patient accurac.y. 

Ms M. Marcy and Ms. G. Scr\abl co-ordinataj the recruitJnent of starrlardized 

patients for the ratirg of videotaped err.amters accorclin:J ta the protcx::ol 

established by the author. 

Patient arrl trainer infoI1l\3.tion forms US€d in stujy 2 were develc:p;rl by 

the author. 'Ille author was responsible for OV'erseei.rg the data collection 

prooess in cx::arpliance with the established research protocol. 'Ihis 

activity was aided by the energy am ~~ of the research team 

in Kmi t.d::Xl (Dr. D. Klass, Dr. M KDpe.lc::7.N, Ms. G 5cnabl am Dr. T Hassard) • 

rata entry a .... ù analysis for patient accuracy, predictor data am the 

results of the rater reliability studies were carried rut. by the 

author. 'Ihe entry of the raw stn:lent data and score calculation were 

co-onlinated by Dr. T. Ha.ssard at the University of Manitcba. Analysis of 

the relationship bet:wee.n st:trlent scores am accuracy was carrioo out by 

the author. 

Originality 

'll1e acx:::uracy of starrlardizoo patient presentation bas oot been evaluated 

previCAlSly. '!he asstmption that patients are, in fact, starrlardized is one 

of the assurned methcdolcqical advantages of this technique. 'l11e researdl 

ca.rrioo 0Jt in this thesis permitted this assumption ta be 

evaluated. Factors which may infl~ patient acx:::uracy am the effect of 

patient accuracy on c:arpeten:::e score have similarly rx:rt: been the subject 

of eIrpirical investigation. '!he finiirxJs presentErl in this thesis 

represent the first effort ta investigate these issues. 

'Ille rellability of staroardized patient raters has been the subject of 
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previcus investigatiœ. 'Ibis research used a larger study pcp.ll.atian ta 

derive reliability estimates an:! held the perf~ of students as a 

constant. Beth of these features of the design shruld inprove the 

precision of the result.i.n;J estimates. In aàlitiCl'l, this researdl provides 

the first estimate of systematic diffe.rerx::es which may be presa1'1t bebr.'een 

sta.rx:iarclized patients who are presentin:J an::! rat.in:.J the case in different 

universities. 

'!he results of this researdl are relevant ta ilwestigators who are 

interested in evaluatirg cœpetence usirg standardized patient-based 

inst.nIments in si.n:Jle arrl m.lltiple evaluation sites for credentialirg or 

research prrposes. 

'!he author has been invol vErl in the trai.l rirg an:l use of st:.ar~zed 

patients for evaluation, teac:hi.rg arrl research p.rrposes sioce 1974. '!he 

use of a stan:lardizErl pa.tient-basai evaluation of carpetera! \VaS f irst 

inltiated by the author in 1980 usirq a groop of senior rrursin;J studants 

at the University of New Brunswick. Prior ta tbis resP..ard1 project, the 

author had t.een tbe principle or co-author in six papers involvllq the use 

of stardardizErl patients for research, evaluation and t.eac:hi.rg p.u:poses. 
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'!his thesis addresses the general issues involved in the definition of 

cl inical a:xrpeten::::e and it 1 S measurement. 'Ihe starrlardized patient is 

identified as one cpt.ion whid'l can be used in the mea..surerrw=nt instnunent. 

'!he st.arrlardized patient is used to present the clinical situation (the 

test stinulus) an:i to rate the clinica1. actions which are taken in 

response ta the test stinu..ùus. '!he research questions which are addressed 

in this thesis relate te these two aspects of starrlardized patient use. 

'!he thesis is clivided into three sections. '!he first section describes the 

approacbes which have been taJœn to the c::arplex prOOlern of defining 

clinical cœpetence. A theoretical IOCldel for defini.n:J competence in this 

thesis is presenta:! in Olapter 1. In Chapter 2, the evidcnce which is 

available te support the hypothesized relationships depicted in the nmel 

is reviewed. 

In the secoIÙ section of this thesis, the approaches which have been taken 

ta the me.asurerœmt of clinical ca.npet.erx::e are described. '!heir 

relationship te the theoretical IOCrlel presented in <llapter 1 is 
-

identif ied. A framE!\tw'Ork for classifyirg the cc:::arrponents c:anlOCln to all 

IreaSUres of c:cv:rpetence is provided. Potential sources of systenatic arrl 

rarrlan errer in measu.rerœ>J1t which are associate::i wi th each CCillpOnent are 

discussed. 

In the third section of this thesis 1 one optioml. aspect of the 

IœaSllI'E'lœllt inst.rurœnt, the staniardized patient is a&:rressed. Literature 

related te the definition am use of the st.arrlardized patient is 

revi~. Evidence in suwart of the reliability and validity of this 

technique is smnmarized. çuestions which have net been addressed are 

identified. 'IWo of these questions are the subject of the three studies 

which are presented in this thesis: the accuracy of the st.a.n:lardized 

patient t s presentation of the clinical situation and the reliability of 

starrlardized patients as raters of the clinical encounter. An ove.rview of 

these three studies and general Iœthods is provided in Cllapter 5. '!he 
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respective studies are famd in Chapter 6, 7 am 8. 

'!he final chapter provides a SllITlMry of aU three stulies arx:l reœrrrnerrls 

future directions in the research an:i awlicatiœ of thls t:edmique. 

Investigation of the relaticnsh..i.p of clinical ~terx::e ta perfo~ 

arx:l heal th rutccme is alse rec::c.mœJrled. 

ix 

Abstracts have been prov:i.ded far ead:1 dlapter of tbis thesis. 'Ille reOOer 

is invitai ta :revie.w ail aœtracts befare focus.in.J en imividual chapters 

in arder te gain an averviaI of the j SSlJeS lIih.icb will he addressed in this 

thesis. 
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1 

Standardized patients have been used in the evaluation of clinical 

competence arrl performance. To place the advantages am limitations of 

this Iœthod of rrea.surenEnt in perspective, the d::>ject of measurerrent 

(elinical competence) arrl its urrlerlYID:J rationale are reviewed. 

1 

Clinical competence refers to the ability of a health professional te 

deliver services te patients. When patient services are delivered by a 

competent health profassional, it is generally believe:i that the patient's 

health will be better tllan if those services were delivered by .llx:x::npetent 

health professionals. It is this hypothesized link between the ability ta 

deliver services (competence), actual day ta day perfonnance (performance) 

arrl patient OUtcorre which provides the basis for public ard professional 

interest in the evaluation of competence. 

Job analysis, raIe rielineation arrl critical incident analysis are the 

three major methods which are used by profe..c;sional groups ta define the 

in'portant camponents of elinical competence. critical incident anc..llysis 

is the on! y methocl whic.' examines the relationship between competence anj 

outcorre. Five groups of abilities are thought te be necessary for 

COITq?etent service delive.ry: data collection, problem fOnnulation, 

imIrediate and continuing managerrent, professional carnmunication a.rd 

patient communication. '!he effective developrrent of these abilities is 

asSl..lm2d ta require certam prerequisites. 'Ibese prerequisites include: 

kno;..rledge, skills, judgernent arrl attitudes. 

A conceptual m:xlel is proposed which provides a method of integrating 

these hypothesized relationships for future study. In this IOCldel, 

competence is defined as be.i.n:J specifie te the clinical situation. '!he 

relationship between prerequisite.s, c.:x::anpetence, perfonnance arrl outcorœ is 

described. The mediating influence of other provider arxl system related 

detenninants of perfonnance is identifie:i an:l defined. Finally, other 

socio-cultural arrl patient factors which could influence health outccme, 
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an::l yet are net amenable to control by the heal th professianal, are 

identifiErl. 

'!he pl:."'Oposed. m:Xlel is c::œpared with other nxxlels of canpeterce am 
perfOl:'l1laI1Ce provided in the educational arrl health care literature. '!he 

advantages arrl limitations of the proposed m:x:lel are reviewed. '!he main 

limitation of the m::xiel is the failure to include the CXJSts of service 

deli very. '!he advantage of the model is that the asstnœd. relationships 

between campetence, perfonrance ard health out:.cc.:Jœs are clarified. 

2 
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Clinical c::onpetence is a tenn whicl1 is frequentiy used but rarely define:l. 

A theoretical lOCdel for defini.n;} clinical cx:trrpet.erx::e will be presented in 

this chapter. It will serve as a structure for this thesis. '!he literature 

related te this m:x:iel will be reviewed in <l1a.pter 2. Methcris of rreasurin:J 
clinical carrpetence will be identified in relatianship ta this nroel in 

Olapter 3. '!he st.an:la.ntized patient is one of the methods which can be 

used in the neasure:rœnt of clinical c:anpetence. Asst.nœrl properties of this 

method will be evaluated in C1apters 4 th.rough 8. 

In this c::hapter, the rationale for clinical carpetence evaluation will be 

initially described. '!he rrethods conventionally employed for the 

definition of competence will he surranarized an::l finally an integrdtive 

ITOdel for defining competence in the health professions will be 

presented. '!he physician will be the prilTmy professional IlDdel used for 

explication arrl review of the theoretical lOCldel proposed since research 

has been JOOSt aburrlant in this a.rea. 

RATIrnAIE FUR 'nIE EVAI.llATIŒ OF CLlNICAL ŒMœI'ENCE 

Competence is an abstract attribute or set of attributes which can be used 

te describe an irrlividual '5 ability ta carry out services associated with 

a vocation or profession. It is assurre::1 that Wividuals who are Irore 

competent will be able ta provide lT()re effective services than those who 

are not (Fbpham, 1978). Effective in this sense refers ta the expecte:l 

outcane whlcl1 should be rerrlered as a result of the service. 

Effectiveness also implies the aVùidance of hann or a worse ou'tc:x:l!:œ than 

would have resulted if the service had not bsen provided. 

In the health professions we refer ta the ability required te deliver 

services to patients as clinical CXIrIpetence. It is generally believed 

that when services are effectively delivere::i by health professionals that 

the patient' s heal th will be better than if services were not reœi ved. 

It follows then that variation in the level of health professional 

competence will be associated with variation in the effectiveness of 



\ 

J 

services delivered 1Nhich in turn will be asscx::iatai with patient OIJtcane. 

Patients who are treatai by mre ~tent health professianals shcW.d 

have a better heal th c:utoc::me than thcse treated by less cx:::!I'petent heal b. 

professionals. 

4 

Herx:::e, we are interested in the CX1'l1petence of an irrlividual because we 

believe it will iITprove our prediction of those nost likely ta provide 

effective services am thereby achleve optimal patient outcx:.anes. 1t is 

this asst.IITed causal relationship between provider canpetence, 

effectiveness of service delivery arrl health ou.t.cx:tœ which pra.Jides the 

primary rationale for the evaluation of clinical cx:mpetence. 'lb this en:i 

society has ernpowered professional groups with the legislative man::late to 

control entry an:::l practice within the profession (Hollœs, 1986; 

Mêtrrlelbaurn, 1987). '1hrough sl.lch mechanisrns as licensure, certification 

an:::l recertification society expects ta maximize its health outc:a1es by 

identifyirg incarnpetent providers who are ~re apt te deliver unsafe or 

ineffective care. 

'!he costs which may be incurred by the ~tent physician bath in 

resourœ expe.rxli.ture arrl health status 1065 foon an added rationale for 

the public 1 s interest in clinical competence evaluation. 'Ibis concern is 

reflected in recent policy developœnt for the institution of recertifi

cation of competence, ma.r:rlatory conti.nuirq education arrl the creation of 

Professional Starrlard Revier.v Organizations (Greene, 1976; Burg, 1982). 

'Ibe institution of mechanisms for assuring safe and effective care is also 

of interest to tlW::d party payment org;mizations (Greene, 1976). In

stitutional, regional and. national dispadties in the use of procedures 

an:::l health care resources have been docurnented (Eisenburg, 1986). Differ

ences in ]?él.tientjpopulation mix account for a small comp::>nent of ~ractice 

variation (Eisenburg, 1986). 'Ihese observations raise two inter-related 

questions. 1s variation in practioe a.ss<X::iated vlith a similar variation 

in health outcames for patients? Is variation in practice a turction of 

differirq levels of provide..r cc:a:tp:;!t:.erce? 

'!he institution of quality assuran::e necharllsms, in response te escalatirq 

costs, prestnœS that provider c::cxnpeterx::e is a major detenninant of 

_dS • 
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practiœ variation (Greene, 1976). IXlnabedjan (1982) provides a lOCdel for 

integratirq the three cx::il'IpC)œJ1ts of quality: effectiveness, cast ;m:l 

health out.caœ. In this m:xlel., the ideal provider is con::.eptualized as 

the P1ysician who provides the optimal sumnative gain in health status pe.r 

W1it of tirne over the natural course of the patient's health problem. 

Although not explicitly stated, it is assurœd that this refers ta aIl 

patients seen by the Iilysician. When health Gare resourœs are 

restricted, it is asstlIœrl that this will attenuate inproveIœl1ts in the 

heal th status of patients of the ideal J;:hysician. '!he patients of less 

c:x::.trIpetent physicians theoretically Y.UJ..ld derronstrate a srnaller gain i.P. 

health status or in sorne instances loss in health status when campared ta 

the natural course of the illness. Resource restriction is again seen as 

a neans of attenuatinJ bath the positive gains ard negative losses in 

health status. Incompetent physicians are theo:retically expected te 

increase their pro.ba.bility of causinJ harrn as an increasirq ntnnber of 

resources are made available. 

In sununary, clinical canpetent:e is evaluated because it is believEd that 

it will improve our ability te predict those who may do hann as well as 

those who will have a greater probability of provicli.ng safe arrl effective 

services. We assume that effective services will rrore likely result in 

optimal health benefits. Finally it is theorized that benefits ta costs 

ratio will be maximized if there is a mec.~sm of identifyirq ard 

remediatirg health professionals \"mo are less competent. 

'lbe challenge in defining clinical OJfrpetence is ta identify those 

camponents of professional behaviour which are :impJrtant detenninants of 

effective ;.-ervice ard positive health outa:::mes. 'lbere are three general 

strategies which have been used te identify the important c:orrponents of 

cl inica! competence: job analysis, role deliN--....ation and critical incident 

anal ysis (D 1 Costa, 1986). The latter two crategies have been Irœt 

frequently \..lSà:l in the identification of }:hysician c:cmpetence. 
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JOB ANALYSIS 

Job analysis involves an itemization am f:requency analysis of what a 

representative sample of workirg professianals currently do. '!he 

brportan::e of itemized tasks may be det:erm:ira.i empirically or by rat~ by 

an exte.mal group of professional jud:jes. '!he advantage of job analysis 

is that it provides an cbjective picture of the current work of the 

professional, unbiased by theoretical proncun:::ernents of what ought te 

occur rather t.han what actually happens. 'Ihere are a r~ unber of 

disadvantages. Job analysis ~ that \oJhat practisl.rq professionals 

currently do is optllnally effective il1 achievirq expected health ootccme.s. 

Job analysis is alse mnfined te an analysis of the present with no trea.ns 

of aCCClll'llOCXiatirq future professional directions. 

Role delineation in contrast is futuristic, defirùrq tasks that profess

ional group members shculd be responsible for. It typically provides a 

syst.enatic description of the professional rale organized into major an::! 

miner functional responsibilities. Expert professional comm.i ttees are 

usually responsible for the initial identification of important canponents 

of campetePce. Dat..:l fran job analysis studies can be employed in this 

proc:ess but the role is net mnfined te the activities of those in rurrent 

professioml practice. 

For example, Yourq et al. ( 1983) described the process used te gain 

consensus on a::l!llpetencies whid1. should be expected of prirrmy Gare 

Fhysicians in the management of nutritional prdJlerns. CornpeteJx;ies we.re 

initially developed te reflect the J<na..iledge and skills required for 

camm:::>n nutri tj onal problems by a carnmi ttee of academic rralical practi

tioners. A delpu survey of factùty chai.rpersons arrl local P'lysicians was 

used te achieve consensus on mp:>Itant c:anpetencies. 

'!he validity of this Iœthod of canpeteocy developnent has been criticized 

(D'Costa, 1986) . Rather than develop.i..nj ca:npetencies te fit knc:lw'ledge and 

skills, corrponents of cœrpetence shaùd be derived fran the services 

-~------------------------------
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required in practice. For educational or testirq p.uposes, these 

CCII'peten:;ies can be sul::se.quently broken dc:1«n into t.heir prestnned kr1c:Mledge 

arrl skill requireIœnts. This perspectiv\~ an tl1e validity of carpeterK;y 

develop-œmt is emtxxlied in the Plll~y of the canpeteocy-based 

educational rroverœnt. 'Ihe central belief of this llDVerrent is tha.t 

professional Pl:"CX1ram an::l evaluation content should be derived from arrl 

justified by the a:rrpeten::::ies required in professional practice (Houston & 

Warner 1 1977). 

'Ihe pri.rx:iples articulata:i by Hoo:rt.an & Wamer (1977) were awlied in the 

approach taken for the developœnt of the new FIEX (Federal Licens~ 

Examination Program) examination. A samplirg frame for exarnination 

content was derived fraIl an anë.Ùysis of the c::onpetenci(:.'S, kncwledge arrl 

skills l.-equired for patient prablems in pri.ma.ry care. I1rportant patient 

prcblem.s were identified frem an analysis of 102,705 actual patient 

encounters docrnœnted by a sar.:tple of Iilysicians frem six priIrary care 

disciplines (IaDuca et.al., 198~). 'Ihis study defined general rreclical 

carrpetence by usin1 data derived fram an analysis of actual practice as 

well as expert opinion. 

Similar apprœches have been taken by ether health p~"I')fessional societies. 

Professional consensus has provided the basis for identify~ inportant 

campetencies and prerequisites in family practice (QJ:C, 1974, 19B1) 1 

paediatrics (Ambulatory Pc>.ediatric A.sscx;iation, 1984) arrl abstetrics arrl 

gynaecology (CREX:X}, 1980). 

One of the problems with this Irethcd is that slÙ:stantial differences in 

opinion exist about the inport:aIx:e of various catpE~t.eIY.:ies anorq me.mbers 

wi thin the profession. In a l1anitoba stu::ly, systematic differP.nces in the 

rated i.mpJrtanoe of future components of nursinJ caopetence were noted 

aIron;J administrators, educators arrl practitianers (M'ARN, 1984). In 

YC>t.lnJ's (1983) study, significant differerces in the rating of irnport.:aJX:e 

of 30% of the listed carnpete.ncies exi.sted between academic an:1 non-acad

emic I=hysicians. Wigton (1980) ront.rasted the ranked .irrq;x:>rtance of 

<:XllTpOnents of c.arrpetence considered te be important for internal rredi.cine 

residents in three groups: full-time facul ty, voltmteer facul ty an;:l hause 
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officers. Significant diffe.ren;::es existed with faculty ~izi.rg recx:llÙ 

1œepirg anj {ilysica.l examinatiCX1, volunteer ~ysicians arq;:hasizirg 

judgement an:} data analysis an:} ha.lseofficel."S eJ1iilasizirg patient 

managezœ.nt an:i clinical respansibility. 

It seems fairly clear that the membership of the 'expert group' will play 

an in"portant raIe in the na.ture of canpet.erx:ies g~ted. '!he irrport.aIY.:e 

of canpetencies identified by different expert groups for expe.cted patient 

outcanes has not l:::€en addresse::l in these studies. 

In summary, raIe delineation uses the cpinions of meJtIbers wi thin the 

profes..sion te define c:::anpetence. 'lhe advantage of this rrethod is that 

c::c:xrpeterx:e is not .:::onfined te the services the majority of professianals 

are deliverirq at present. '!he major disadvantage is that the definition 

of competence appears te vary éUOOn:J different subgroups in the profession. 

It is unclear whether or not these differences represent true differences 

in the competence which may be required in different sul::qroups within the 

profession. 

'!he critical incident :rœthod of def:i.nirl;J carpeten:::e OV~ the prdJlems 

in the fonner nethods by providin:J a di rect means of ascertainirq the 

importance of certain aspects of canpetence for patient outcarœ. 'Ibis 

nethod assurœs that pruvider cartpetence is rrore critical in sem:? clinical 

situations than others. 'Ihese critical situations can be identified by use 

of professional SUIVe'.fS or by an e.xpert professional gru.JP. '!he aspec+....s of 

professianal ccmpet.e.oc:e which are important detenninants of the ootccrœ in 

these critical clinical situations are then identified. 

For example, Sana.zaro (1968) used c:ritical incident analysis te identify 

irrportant aspects of. canpetence for P1ysicians in internal rœdicine. 

eritical incidents in this study were gererated by the resporrlent am were 

defined as "a verifiable episode of patient Gare in whidl a rnysician's 

actions had a clearly beneficial or detriroental effe..--t on the patient". 

'!he situations al rl ircportant asrects of cx::npeterx::e were determined .by 
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content analysis of the three beneficial an:i three detriIœntal 

descriptions of performance solicitErl fran each of the 2,449 clinical 

faa.ùty surveyed. Analysis was restricted te t.hose situations which 

provided clear evideD=e of c:ansequen:.e for patient c:ut:.caœ (l, 485 

descriptions of effective perfO:rIIla1'X:e arx:l 1,104 descriptions of 

ineffective perfo1:1Ilal"Ce). 

An abvious limitation of this awrœ.ch is that it is restricted to those 

clinical actions which, in the q>inian of professionals, were causally 

relatErl to the outc::ane d:JseIve.d. Second.ly the cutcanes d:lserve.d are 

lÏmitErl te those which the ~rofessional fe.els are important an:i will 

likely he confined to those occurrirq in the short term. Despite these 

limitations, this approach provides a Iœal1S of directly ascerta~ the 

c::aY1p0nents of canpeten::e whid'l, in the cpinion of the professional, have 

been of cri tical importance in patient outcane. 

9 

In SlIllVI'laIY, job ônalysis, roIe delineation arrl critical iocident techni

ques have been used ta identify aspects of canpeten::e which are brportant 

in the delivery of effective services arx:l the optimization of p-:ltient 

out.cx::iœ. Of aU current tœthods, critical incident analysis is :rrost 

compatible with the stated rationale for clinical competence evaluation. 

It provides the nost rational basis for identifyirg irrlividuals who are 

rrore apt ta re.rrler unsafe, costly or ineffective services te the public. 

'!he results of all of these methods s.hculd be viewed as hypothesis 

generatirq. The val idation of these hypotheses \\O.Ùd require empirical 

evidence of the presence of a causal relationship between cœponents of 

canpetence generated, effectiveness of provider services am health 

outcare. '!he next section provides a theoretical nxx:1el foc integrati.rg the 

ilTq:x:>rtant dimensions of this relationship. 
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A rnlFllŒl'ICAL !DEL OF CLINIC1\L ~ 

A m::x1el for conceptualiz.i.n;J the relatianship between clinical cullf'etence 

service delivery and patient rut:.cx::aœ is displayed in Figure 1.1. 

FIGURE 1.1 A aNCEPlUAL MJIEL OF CLINICAL ~ 

CLiNICAL 
COMPETENCE 

i 
PREREQUISITES 

OF 
COMPETENCE 

ŒF1NIT.IŒ OF MJŒL CIl-iIUmnS 

CLiNICAL 
SITUATION 

PRACTICE 
PERFORMANCE ~.e-------~~~ PAriENT 

OUTCOME 
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A brief glossaIY of tenns is provided te aid the reader in the su}y-~ent 

discussion. 

Pre.reqU.isites of ~: 'Ihe abilities that are necessary ta 

dem:mstrate c:x::lllpetence in a cl.i.n.i.cal situation. 'lhese abil i t ies incl ude: 
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kro.rledge; skills (interpersonal, prc:blem-solvirq an:l technical) i clinical 

ju:igeIœl1t; self-study a.rrl se.lf-evaluation abilitiesi attitudes arxi 

professional habits (BlOCl1l, 1956; Ho PinJ Kor:q, 1987; ABIM, 1979). 

Clinical Q:.upet:.err.e: '!he abilit;y ta cany art: relevant tasks, seJ:Vices an:i 

responsibilities in the provisioo of care ta patients. Relevarx::e refers ta 

those activities whieb are ~t ta be cau sally re.lated ta the 

achieve:m::mt of optimal patient cutCXJ'œS or the avoidance of adverse 

patient effects. Professional services whieb are considereci ':0 be 

important detenninants of the outccme ioclude: 

1) ~ta Collection [e.g. histary, P'lysical examination, diagnostic 
studies] 

2) Problern Fonrulation [e.g. diagocsis, differential diagnosis) 

3) IIrnnediate am Continuing Medical Management 
[e.g. P"larma.ceutical, biolog"ica1, consultative, counsell~] 

4) Professional Communication [e.g. record-keepin;} , intra arxi 
inter-discipl ina.ry CCillIlUlIlication) 

5) IXx:;tor-Patient Relationship 

(Coulehan, 1984; 3anazaro, 1968; AEcrM, 1979; Platt, 1979) 

~~: '!he acb.lal perfOrlllélOC:e of relevant tasks, services arrl 

responsibilities in the day te day provision of care to patients urrler 

usual practice con::litions (Senior, 1976; cronbach, 1970). It includes 

the sarre classification of activities as outlined above. It is the ci.rcum-· 

stances in which they are rrea.surerl which differs. 

Health cxrt:a:JIe: A rreasure of the in:lividual 's health state at a pointes) 

in time when the inpact of provider intervention should be evident. Mea

sures of health state classically irx::ltrle the five OlS: death, disease, 

discantort, disability an::l dissatisfaction (Fletcher et al., 1982). Cœt 

ta the patient am society is an additional out.c:are which has received 

increasing attention (D.:>nabedian, 1982; Fletcher, 1982; Evans, 1984). A 

CClITp)Site in::lex, reflecting furctional status in the Iilysical, psychol~i

cal am social dœains, has also been used as a rethcxi of characterizin:] 
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health status (Donabedian, 1982; 'l\.):JWell, 1979; ware et al, 1987). 'llle 

outcane which can be ~ in a clinica1 situation is usually specified 

by professionals who are knowled:Jeable in the field (Palmer, 1976). The 

outa::me which is considered ta be desirable or W'Orthy of the ccsts ard 

risks is specified by scx:iety arxvor the irrlividual (D:lnabedian, 1982). 

Cl.inical Situatia1: '!he dlaracteristics of the situatioo in which the 

pru·:der is required te ren::ler servi~. Characteristics refer te those 

attribltes of the elinical situations whidl are predictive of what will be 

required of the provider in the clinical situation arn;or of the e.xpec...-ted 

health outcame. Olaracteristics used for classification include: 

1) Health Problem: diagnostic category 1 present.Ï..n:J syrnpt.an, severity, 
cx:mplexity, physiolCXJical system, prototypicality, disea5e I\'Ie!C'l1anism 

2) Individual: age, gerx:ler, socio-econcmic status, race 

3) Management Reguired: level of rnanagem=nt-eg.prirrary, serordary; 
scope of management-eg.preventive, rehabilitative; type of 
managemant-eg. aœte, chronie 

4) Location of Management: rerrote, rurcÙ, urban 

(01.orq, 1984; Herman, 1984: Laduca, 1984: Bordage, 1982: Wilson-Pessano, 
1984; Piscano, 1986; Wakeford, 1986). 

Treatability an:l prevalerx::e are additional characteristics which are used 

te eannark situations where provider ~teIx:e is of greater lirportaIx::e 

te the genera1 p,lblic welfare (01orq, 1984; Henn.:m, 1984). 

othe.r PravÏder an:} Systan Relâted Detenni.nants of Performance: otJ"I.er 

factors which have been associated with systematic differences in the 

resources used J:;-• .' providers or the quality of care delivered. 'lhey 

include attributes of the provider, practioe setting, insti tut ion , 

administrative systeItts, econanie t:<>licies arrl VK>rk situation. 

ImivicbléJ1/Di...c.ease Factors: Determinants of health a.rt:ca:œ which are 

partic::ular ta the in:lividual ard disease. 'lhey ioclt.rle factors listeà 

urrler the classification of the clinical situation (health problem-type, 

severity, canplexity arrl irdi vidual characteristics (et:]. age, race, 

-
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socio-ec:cn:mic status, gender). Heal th rel ated values, response ta the 

illness, heal th seel<.in;J behavioor an:! the presence of barriers ta aa::ess 

for health care are ack:litianal factors whidl have been associated with the 

irrlividual '5 prd.--:lbility of benefitin.;J fran relevant therapy. 

other Soc.io-aûtural Determi.nants: other determinants of health s'"...atus in 

the socio-cultural milieu within whic:h care is delivered v.hicn are beyorxi 

the control of the irrlividual provider. 'll1ey include such factors as 

li v i.n1 oorrli tians, rrutri tian, employment, sani t:atian, envirornnental 

hazards arrl pollution, availability of social assistance arrl. ~ arrl 

availability of health services. 

'!he horizontal axis of the IOCXlel depicts the relationship whic:h fonns the 

prirnary rationale for the evaluation of clinical c:arpetence. Cœpeterx::e 

is seeI' as beiI"q predictive of practice perfonnan::::e whieb in turn is 

predictive of patient out..cane. 

'!he clinical situation is positioned at the apex of this relationship 

havi.n:J a pivotaI raIe in the identification of 00th the canponents of 

canpetence whicll are considered to be iIrportant am the patient c.utcanes 

which can reasonably he expected as a result of effective service 

delivery. 

'!he IOCdel incorporates the amtribution of additional det:enninants of 

patient rutcarre arrl provider perfonnance other than clinical c:::c:l'1'petence. 

rràividual arx:l disease factors are IXJSitioned on the direct axis between 

the clinical situation arx:l health outcane. 'Ihis ackrlaNledges the influence 

of these factors with or without entry into the health care system. A 

secorrl group of detenninants has been identified as influential in both 

the quality of provider performance an:i the quantity of health resources 

used in care episodes. 1he relationship of these factors ta clinical 

canpetence is unclear but all ~ ta be associated \iith systematic 

differences in provider performance. Finally a host of system related arx:l 

socio-cul tural factors appear ta influe.rce heal th status in addition te 
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those explained by the characteristic:s of the in:ti vidual an:! d j sease 

S'tate. 'Ihese are entered on the axis bebveen perfonnarx:=e am hea1. th 

outccme although a legitimate case ca.ùd be made for their position at 

ether parts of the lOCldel. 

14 

'!he inclusion of prerequisites of ~tence in the model may not be 

intuitively cbvio.JS frcm the previous discussion of the rationale of 

clinical canpetence evaluation. '!he dissection of iIrportant cx:rrponents of 

c:a.tpetence into their assuœd prerequisite abilities has traditionally 

fornm the basis for professional program content an:l the target of 

c:a.tpeterq evaluation procedures. It has heen assurœd tbat the possession 

of specified prerequ.isite abilities is predictive of elinical a:xnpetence 

whieb in turn is predictive of practice performance an:} health outcare. 

In this no:lel clinical cœpetence is defined as the iniividual 's ability 

ta select arrl deliver services web have a prd::lability of improv.irg the 

natural oot.c:::arre of the elinical situation presented. The definition is 

situation specifie. It follONS that irdividuals ma.y be CCllpetent in only 

same of the clinical situations in a demain such as interna! rredicine. No 

optimal Iœthod of groupi.rg clinical situations into harogeneous groups 

which require similar abilities has been identified in this IOCdel or in 

the literature. 

'Ille RelatiŒlSh..ip of the M:del. to ~ 'lheari.es of ~ 

PerfOl:lJBl'X::ie 

'Iheories of CCI'I'lpetence arrl perfonnance arise frcm two sources: the 

educational literature am the literature on quality of care. In the 

ed:ucational literatu....--e, carnpe1:.erce is often defined in tenus of 

prerequisite abilities: krx:7Nledge, skill, jtrlJement am attib.rle (General 

Medical OJuncil, 1984; Ho püg furq, 1987). 'Ihi.s perspective is consistent 

with the conventional paradigm of the professional (l-bline, 1986). In this 

paradigm the possession of specialized krx:7..Ilerl:;Je, skills ard jt.rlgeIœnt i5 

viewed as beinJ sync...1YflO.lS with professional expertise. '!he IOCdel 

presented expa.nis on the conventional definitions ta provide explicit 

~tion of the situation in whidl professional expertise rrust he 
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ren::1ered arrl the end point whieb effective seJ:Vice deli vezy is expect.ed ta 

achieve. 

'!he :iIx:lusion of the situation an::i a.tt.c::aœ in this nrdel is nore 

CXJnsistent with the deliberate action theory of professional expertise -

(Kennedy, 1987). In this theory, the major task of the professional is 

asstIIœd ta be the analysis of situations fran the perspective of required 

action. '!he perception of the prc:blem, goals, IœaIlS arxi enjs interaet ta 

influerx::e the professional 's perfo:nnarx:;e in any situation. 

Bashook arrl IJ.oyd (1985) have developed a topological paracligm of 

P1ysician competence am performance. It includes four c:tiJrensions of 

c:anpetence: clinical care acti vities, interpersonal relationships arrl 

teachi.rq, management of the health care system and. humanistic concerns in 

patient care. It 15 a useful paradigm for definin:J the scope of IœaSUre

Iœl1t and predicti.n;;J the relationship which can be expected aIrOn;r ditferent 

clinical situations which tap vazyirq proportions of the four danains. 

Differences arro~ Iœ.dical disciplines arrl levels of t:ra.inin:J are 

characterized by differences in the specifie cont.ent sampled in eam 
domaine 

-
'!here are no theoretical grourrls inherent in Bashook' s m::x:iel for 

justifyill;J the damains identified or their CXJntent. In the rra::1el 

presented, c::arrpetence is theoretically definerl as those aspects of the 

providers' process which are inportant detenninants of patient outcane. 

Patient out..caœ is net considered in Ba...shook' s 1OCrlel. 'Ihe distinction 

between competence anj performance is alse unclear. In Bashook' s rrojel, 

c:anpetence is an abstract attri.bute whicfl is inferred fran perfonnance 

urrler bath optimal anj usual praetice c.ira..Imstances. 'Ibis CXJn:ept

ualization fails te consider ether detenninants of provider perfonnance 

which have beer. identified. '!he scope of canpe~ defined by Bashook's 

rrodel is broëlder than that of the IOOdel presented. '!he m:Jdel presented 

fails ta include cxxnpetence in student teachi.rg and managenent of the 

health care system in its conceptualizatian of important ca:rponents of 

c:anpetence. Although the inclusion of student teachi.rg as an important 

c::arq::xme.nt of elinical ccmpetence could be debated, canpetence in the 
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managexœnt of the n;;ù th care system may have an i.np::>rtant relatians.hip te 

patient ootccme. Cl~ly the {:hysician nust have the ability te rrobilize 

resources in the health care system ta provide effective management in 

many clinical situations. Unfortunately, this ability has rot been 

evaluated as an aspec..t of ccmpeterx::e or performarx:::e in any of the stu:iies 

reported. It should he theoretically considered as an .i.nportant CCIITpOnP..nt 

of canpetence an:1 examined errq:>iricall Y . 

pierce an:1 ~ (1982) employErl a canbination of b.u theoretical 

IOOdelsi the clinical re.asonin3' m:xlel. (Elstein et al., 1978) ard the 

conflict IOOdel of decision-makirg (Janis & Mann, 1977) ta develop a nethod 

of IœaSUri.rq evolvl.rq canpet.erce in internal rra::li.cine. '!he clinical 

reason.irx] mcx1el identifies theoretically i.np:Jrtant detenninants of 

diagnostic aa:::uracy arrl optimal nanagenent decision-mak.i.n::.J in the 

~ysician's cognitive prooess. C.onflict tbeory identifies :i.m[x>rtant 

situational detenninants whlch might influerx::e the quality of diagnostic 

arrl therapeutic decisions. 'Ihese latter detenninants have been incorp

orated, in the IOOdel presented, in the category of ether detenninants of 

perfonnance. 'Ihey would he inclu::led urrlJ.::>.r the headirq of practi~ settin:J 

characteristics. '!he elerrents of the J,'ilysician's CCXjI1itive process whicll 

are theoretical detenninants of the quality of diagnosis an:l manageroont 

fram the clinical reasoIÙn:J m:xlel are inclucled as prerequisites of 

c::œpetence in this m:x:lel. Pierce and DcMni.n::J (1982) also describe 

theoretical prerequisites for the d.evelopnent and maintenarx::e of 

c::œpetence. The ) prerequisites .in::1ude the irrlividual's IOCJtivation arù 

responsiveness ta l~ opportunities in the clinical situation. In the 

IOOdel presented in this cha.pter, these provider characteristics are 

included urx:1er prerequisites of c:cmpetence as self-evaluation an"l 

self-study abilities. 

In the quality of caI."'e literature, Donabedi.an's (1982) integrative model 

of quality of performance,costs am health c:ut:cx:lœ is relat.ed ta the iTO:iel 

presented. Although, clinical cœpet.en:::e is rot an explicit canponent of 

IX>nabedian's m::xjel it could be seen as the attributes of perfo~ 

characteristic of the optimal provider. '!he optinal provider in 

IX>nabedian 's m::xjel is the Ii1ysician who prcxluces the greatest possible 
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cunul.ati ve inprovaoont in hea.l th status gi ven current krlow1eà;Je arrl 

t.echoolcgy am. within ex.i.sti.rg resrurce restraints. 'lbe did'lotcn1y of the 

conventianal classification of a:a:pe~ (c.arpetencejinc.c:arp;tence) is 

interded ta separate those who have a greater prabability of beirg safe 

am effective fran those who do rot. In Donabed.i.an's m:x:lel the unsafe an::i 

ineffective are clearly depicted by those who ren:ler a worse patient 

cutcane than would he realized through the natural rourse of the illness. 

Effectiveness on the ether han::l lies an a continuum between 00 effectjoo 

hann ta the maximum effectiveness PJSSible by the theoretically optillal 

provider. It could be :u:gued that maximally effective provider reprE"..sents 

excellence in perfonnance. Cc:Irrpetence on the ether .harrl falls sarewhere in 

the range fram no effect ta cptimal effectiveness. Neither m:::del provides 

a Iœan.S of establishing what rnight he considered a sufficiently acx:eptable 

level of performance te be considered c:::arpetent by conventional 

class if ication. 

Finally, it is interestin:] to note that a sirnilar IOCd.el is proposed for 

the definition of competence outside of the health professions. Haertal 

(1986) describes a mxlel for definirg tead1er c:arpetence whid'l is based on 

the relationship between carrpetence, performance arrl outa:::me. Important 

c::anponents of competence for teadlers are seen te he theoreticall y related 

te classroan pe.rfornance ard te the learn.irg gains that can be made by 

their respective students. Teacher canpetence is then defined as those 

behaviours which have an brpact on l~ out.ccxre. Similar 

consideration must be made for ether detenninants of leam.in;J outcare 

which are unrelated te the perfonnanc::e of the provider. 

Limitaticns 

'Ihere are a mnnber of potentially inportant factors which have not been 

adequately addressed in the model presented in this chapter. '!he 

relatianship of the costs incurre1 by the prlJvider Ül the delivery of care 

te CXl1'petence, perfonna.nce or outcane has net ]:-een explicitly included in 

the m:rlel proposed. Costs are of course intiIrately v:ùated to resource 

availability,the p3tient's ability to payarx:l varioos cœtacles to the use 

of resources on the part of the patient am provider. Resource 
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availability anj cl::lstacles te access shalld ce.rtainly he incltrled as 

additianal detenninants of perfonnarx:::e am altoane. What is rot knot.m is 

whether or net CCIIlpe~ am costs are related when studied in 

hœo;Jeneous groups of patients am practioe sett.i.n3s. [k) llDre carpetent 

providers incur greater costs, less costs or are costs per se unrelatErl to 

the effectiveness of care? 

'!he issue of the professional' s m:>ral, social anj fiduciary 

responsibilities in patient care have similarly received inadequate 

attention in this nx:del.. 'lbe relatianship of these responsibilities to 

c::x::lI1'petence, performance ard out.care requires clarification. It bas been 

difficult to articulate ard gain consensus on responsibilities which 

should be expected of the professional part-Lcularly in the area of social 

responsibility (Eisenbw:g, 1986). It may well be that sare of these 

responsibilities are beirg in.:lirectly quantified by current nea.surerrent 

methods. 

For example, Sheehan et al. (1980) fOUl"rl a relationship between level of 

IOC>ral devel~t am supa:visor's ratirgs of clinical perfonnarx::e in 244 

residents ev-ctluated. '!he results of this sb.rly suggest that roral 

develOf.iOOIlt may be related to the quallty of clinical perfOIl'CléllX:E!. 

Altematively, atterxiin:] supe:rvisors may be evaluatin:.J a different 

attribute of perfonnance which is influenced by roc>ral develc:prent. 

Clearly the relationship of these responsibilities te clinical canpetence, 

perfonnance arrl outcane requires further stt.rly. 



In Ola.pter 2, the literature related te the m:::del. of clinical campetence 

described in Olapter 1 is reviewed. Eviden:::e which supports ard negates 

the hypothesized re lationships between a:::iYpetence, prerequisi tes of 

competence, clinical perfo:nna.r.ce, the clinical situation and health 

out.calœ is surnrnarized. Limitations in the available literature are 

identified. 
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Of the four identified prerequisites of c::anpetence, know'ledge is the only 

prerequisite where sufficient evidence is available ta drawany 

conclusions. Medical knc1.vledge has a m:x:lest an::i positive relationship ta 

competence in clinical diagr~is an::l manageme.'1t. A weaJœr but positive 

relationship is present between medical k:no;"ledge and clinical 

perfonnance. No relationship has been deI'OClnstrated between k:ncMledge an::i 

patient out.cx:J!œ in the one study in which this was investigated. 

Pren...-,qtüsites of competence are associated with the clinical situation 

with different knowledge arrl skills bein:; required in different 

situations. 

'Ihere is a relationslllp betwee.n canpetel1ce and performance when it is 

IOOaSUrErl in the same ty};ie of clinical sitŒàtion. other factors which 

influence perfornance include c.haracterb-tics of the provider arrl practice 

setting, institutional policies and affiliation and rernuneration 

practices. 'The re lationsh ip betwee.n CX1!11p€tence an::1 these factors has not 

beP.n studied. The competence and perfonnance of the provider vary in 

different types of cl inical situations in the saIne practice 

discipline. Factors which contribute ta this observed variation are 

unclear. They may include differences in the kr'lcMledge and skill required 

in different situations an::l/or he attributable ta IœaSl.L.."""E!lTIerlt error. 

'!he rEüationship between competence, pe.rfcmance and health eXlt:.aJrre has 

oot hitherto been studied. '!here bas been a relationship fourrl between 

provider perfonnance and selected health out:.car.es in SClIl"e studl.es. '!he 

• 
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quality of the provider's perfoz:man.::e ~ ta !Je 1lOl:e critical at 

certain points in the patient' S clinical cx:m:se. 

20 
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'Ibis chapter examiœs the literature related to the c::anponents of the 

m:::x:lel present.ed in O:lapter 1 arrl their respective relationships. At the 

carpletion of this chapter, the reader should have an llIrlerstarrlin3' of 

clinical canpetence arrl its relatianship ta theoretical prerequisites, the 

clinical situation, practice perfonnance, ani patient out.c:c:m=s. 

Limitations of current reseë......rch arxl gaps in our understand.irg of these 

relationships will be identifie:1 as areas for future research. 'Ihis will 

provide the reader with a context for reviewin;J the potential use of 

st.an:lal::ùizeà patients arx:l other evaluation methcds for research in this 

area. 

variants of Blocm's taxonany of instructional objectives have been used ta 

group prerequisite abilities into four categories: knc:MleckJe, skill, 

judgerre.nt am attitudes (ABIM, 1979; General Medical Council, 1984; Ho 

Ping Kong, 1987; CREXX;, 1980: CFFC, 1974). Self-Evaluation arxl self-study 

skills are two additional prerequisite abilities. 'Ihey have been 

identified as beillJ important for the developrent am. naintenance of 

competence (l3arroNs & Tambl yn, 1980; pierce & D:::Mni:P.g, 1982) . 

It is a.sstIJœd that if the irrlividual possesses the.se abilities, 't'elevant 

ta the situations he/she will encounter, he/she will be capable of 

re.rrlerirg a competent pe.rfonnance. It is similarly assurred that if an 

in:li vidual dernonstrates a persistent predilection for subst.an::lard 

perfonnance that deficits in kn<:Hlledge, skill,judgement or attitudes will 

be present. 'Ihese as...c:;u.-nptions fonu the rationale for the evaluation of 

kno;vlE:ùge as a predictor of CCil'lpetence on licensin:} examinations an:i the 

ernployrnent of continuing medical education am rece.rtification as rret.hods 

of l''€l1'i2dying or assurirB cont~ canpetence in practice. Enpirical 

evidence of these étSSllITal relationships will he d..isaJ.sseCl. in the llI?.xt 

three sections. 
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'!he relationship of knowlerlge ta cc:anpetence bas been the major focus of 

stu:ly. '!he canp:::ments of canpet.er"ce eva1uated irclude œta collection, 

prablem foI1lU..Ùation, short tenn mailcal manageroont an:l doctor-patient 

re1ationship. 'Ihese canponents are usua1ly assessed through patient 

simulation formats (patient rnanagemant problerns (FMP), c.x:arplterized 

managerrent problerr.s, arrl starrlardized patients). Criteria of perfonnance 

are usually E'stablished by Ired.ical faa.ùty arrl scores are based on a 

SUIlU'I\ëltion cf cri.te.ria met. 
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'!he correlation coefficient is aJ.St.c:inarily used to estimate the st.:rerqth 

of the reJationship between camponents of o:::ilTf-etence an:} k:rxJwledge. With 

one exception, a weak ta modest relationship has consistently bePn fOLiJ'rl 

between knawle::lge ard canpetenœ in diagnosis am managenent. In the one 

study reported, no reJ.ationship was fOl..lI'rl between knowledge an:} canpetencc 

in the doctor-patient relationship. 

Wolf et.al. (1983) estimated the association between sccres on 15 P.M.P. 's 

given ta 175 medical sb.rlents an:} their scores on Part 1 of the National 

Board exarn.i.nation. Correlation coefficients of .21 te .53 were fCJllJ'rl. It 

is impossible ta inte.rpret the ~ of this relationship si.oce the 

darnain of knowledge sampled by the National Board examination arrl that 

inTplicitly sampled by the 15 Patient Managerrent Problerns (P.M.P.) are not 

reported. 

Tc be conceptually tœ.ani.rqful, krlc1Nledge presurœd necessa.ry for cx:rrpetent 

perfonnance in a clinical situation needs ta be articu1ated am its 

re1ationship ta a ccanpet.ent perfo~ estimated in the sarne danain. 



1 
23 

Dawson-Saurrlers et. al. (1984) atterrled to this prablem by stu:iyirg the 

relationship between the posses5ioo of kI'x7Nledge required for three 

surgical prdJlems am the student's ability to .identify relevant data am. 
generate likely hypot:heses of causation. '!he apriori possession of 

kncy"lledge about the area clid net seem te be an exclusive predictor of 

variation in hypotheses gene.ration. COrrclations across prablems am::>rq 

st:txients possessing adequate kI'x1.olledge in all areas were -.03 te . 18 for 

diagrn:;tic accuracy. 

Maatsch (1983) examined the relatianship between kroYledge a:msidered te 
he necessary for the managem;mt of emergen::y medicine prdJlems and cx::arpe

tence in the diagnosis am nanagerœnt of eœ.rgerx::y medicine prablems 

presented. by sirru..ùated patients. Annrq 182 e.IœJ:gerx:y Iœdi.cine 

certification carrlidates, a correlation of .38 was found between scx>res on 

Im..1.ltiple choice tests arrl pa.tient simulation. 

NareW et al. (1986, 1987) have studied the relationship between knc:Mledge 

rneasured by Im..Ù tiple-choice fonnats arrl canpeten::::e in diagnosis and 

rnanagezœnt éllTOfB can:iidates for the AIœrican Board of Interna! Medicine 

(ABll1) certification arrl re-certification exam. carpetence in diagnosis 

am rnanagerœnt was rrœsured in the certification sarrple with 3-6 FMPs am. 
with bath computer arrl FMP formats in the re-certification sample. 

Correlations between CClItlpOSite multiple-choice scores and fMP scores were 

consistently high over the three reported years of certification 

examination administration (r=. 75,.71,.76). For t:he re-certification 

sample, correlations of .49 arrl .61 were fourrl between FMP performance am 
scx>res for tv.u types of IIl.Ùtiple choice questions. Correlations of .41 

am .42 were fOllfrl between cœp.rterized s:i.nu.ll.ation and nultiple choice 

scores. 

'lhe magni tOOe of the associations fCllJ.nj by NoreW et. al. (1986,1987), in 

contrast to those reported in other studies, may be partia11y ey.plainf.rl by 

i.:rrproverrents in the reliability of the measures. An equally plausible 

explanation is the difference in oontent IOOa.SUred by the nultiple-choice 

items used by NareW to that conventianally sampled III other studies. '!he 

rrultiple-choice items used in the ABIM exams measure bath 1axJwledge an:l 
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the awropriateness of actions selected in the diagocsis an:i management of 

patient prablems presented (the prqx>rtianate mix is unspecified). '!he 

R-1P used in the ABIM examinatian are different fran those custanarily 

studied. Cœq;:eten:e in the ability ta collect relevant items on history 

am Iilysica1 examination is oot. iocl1.rled in the overall score. 'lhese data 

are pre.sented te the examinee at the begüuù..r~ of the problem. '!he fMP 

case score is based an the awropriate selection of investigations and 

Iœdical manag€lœI1t. In essence the two formats are measurirg essentially 

the sarre t:.hirY:J, campet:.en::::e in diagnosis ard management when relevant 

clinical data are provided. 'lbe rel.ationship of kocF.Ylerlge te c::carqJetence 

cannet be determined frem the information provided in these studies. 

Bordage (1982) evaluated the relationship between medical knowledge arrl 

diagnostic errors in a sarnple of ne:lical students, nurses arrl general 

practitioners. Prablem related knawledge did net seern te be a major 

detenninant of diagnostic accuracy. In 57% of the cases which were 

in::orrectly diagnosed, subjects were reported te h.:we adequate kJx:1..IleckJe. 

Although the likelihocd. of ~ an irx::orrect diagnosis irx::reased with 

greater deficiencies in knowledge, accurate diagrx:>ses were still made by 

subjects whose Jcrn.lledge was classified as bei.rB inadequat.e. 

Nonnan et al. (1983) evaluated the relationship between kn<:Mledge relevant. 

to eight clinical problems in two subspecialty areas arrl canpeterx::e in 

data collection, diagnosis am management in 30 subjects. 'Ihere was no 

significant relationship between scores on IIU..Ù. tiple-choice tests of 

kncMledge arrl perfonnance with the 8 starrlardized patient. prcblems. 

'Ille relationship of knowledge ta c::arpe~ in CCiIlIli.lIÙcation arrl the 

doctor-patient relationship was estimated by I.anv:lnt an::l Hennen (1972) in 

their examination of 117 family practice certification carrlidates. Scores 

on the IIU.Ù tiple-d1oice examination of Jm:7..Iledge correlated at .09 an::l -.09 

with neasures of c:œmuti.cation arrl doctor-patient relùtionship carried rut 

in a simulated officv-= situation. 
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In SUllIIlëlIY, merlical knoi.oIl~ awears to have a IOOdest am positive 

relationship with ~ten::.e in clinical diagrxJsis an:l management. 'Ibere 

is currently 00 evidenoe that krrJwl~ is relatai ta canpeterx::e in 

cxmrunication, doctor-patient relationship or data CXlllection. 
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'Ihere are a rnnnber of limitations in the sbJdies presented which could 

inflate or attenuate the magnitude of the estimated relationship. 80th 

rarge truncation ard unreliability of measures may CXlntribute ta a lower 

esti.m.3.te of the correlation c:::xJefficient. Maatsch (1983) was able to 

esti.m.3.te the impact of ra.nJe t.rtloc:ation on t!le relationship between 

xœ.asu.res of k:ncMledge an:l ~tence in emergency medicine. When the score 

rarge was truncated by the application of a mininu.nn required Jcnc1..iledge 

test score prior te acceptance for cc:npet:.elq testi..rg, the original 

estimate of the relationship between knc:Mledge arx:l canpeterx::e tell fram 

.75 ta .39. An estimate of the true CXlrrelation of measure5, CXlrre...."ted for 

IreaSU1:"'E!l1't unreliability was provided by NereW (1986). After CXlrrectirxJ 

for rneasuremeut unrelialJi1ity, correlations of .61 an:l .49 for PMP, s were 

increased te .80 ard .61 and the estimates for carp.rt:er si.nu.ùation perfor

mance were increased fram .42 am .41 to .62 arrl .58. 

The Inélgnitude of the true reJ.ationship between knowledge arrl competence 

will be similarly attel1uated if content is sarrpled frem unrelated 

danains. For exarrple the ~!cdge required for the diagI'X)Sis am 
rnanageIœl1t of clinical situations in neurology may be carnpletely unrelated 

te the knowledge required to diagIUSe am manage infectious disease or 

en:iocrine problems. No rneanin:Jful inte.rpretation of the relationship can 

be gained by the cust.anary practice of carrparirq Ci1lJ:'libls, llIJlti

disciplinary tests 0f knowledge with performarx::e in a few clinical 

prdJlern.s. If a relationship exists it will surely be diluted by ina.dequate 

sarnpl~ of relevant items (unreliability) an:} perfonnance on ether 

unrelated aspects of knowledge tested.. 

'!he ability te awly discipline related theory am general principles t-:> 

Il 
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clinica.l situations i.s hypothesized te be predictive of clinical 

c:x:arpeterx:e (Kennedy, 1987). '!he use of ll1.Ùtiple-choice tests for evaluat

in1 this Jdnj of ~ledge bas been d1allerga:l; the criticism be~ that 

they ten:i to evaluate the recall of isolated irreJ.evant facts rather than 

the CXEIprehension arrl appropriate application of general pr.i.rx::iples 

(Neufeld, 1985; z.k::Gu.ire, 1962). An analysis of the level of questions 

used in the :report;ej stlilies is oot provided. 'lbeir ability to measure 

theoretically relevant knowled;Je is therefore ~. 

Biases t.avards the null hypothesis have been suspec:ted as beirxJ nore 

likely than biases which would create a stron:.Jer estimate of the 

relationslUp than actually exi.sted. 'n1e nost liJœl.y bias in the latter 

category would be int.roduced by an abseoc:e of blindirg. Raters scorin:J 

C'XJll1pete.nce may be aware of the iriividual 's scores on krx:Mledge tests 

introducirq the potential for bias in the scori.rg procedure. The issue of 

rater bli.rrlirq has net been djsa1SS€d in any of these stu::lies. 

Finally, the rreasures ernployed ta estimate canpetence have their a"m 

limitations which could act ta create biases bath away fran ard t.owards 

the null hypothesis. Biases away fran the null are created by JœaSUreS of 

c::carpetence which ernphasize the p.rrely cx:x;J11itive aspects of care delivery 

particularly wen Iœa.SUrErl in situations whid1 demarrl people-orientcd arrl 

psycharotor skills. Biases ~ the null are created by lcw 

reliability, range truncation, Iœa-~t of ertraneous attributes ard 

dilution of effects. 

'!he relationship of krx:Mledge te performan::e has again been the fœus of 

study. '!he urrlerstarrl~ of this relationship cc.m:?S fran 'b.u types of 

stuiies. 'lbe first group of stuiies examine the relationship betwe.en 

scores on IlU.Ùtiple-choice tests ot ~led:Je with supervisor's or 

colleagues rat,ims of performarx::e in practice. '!he seccrrl groJp have 

stlXiied the inpact of iocreasin:J medical krx:Jwledge on practiœ perfor-
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Veloski et al. (1979) exami.ned the relationship be~ perfonnance on 

Part 3 of the Nationa.l Board exam.inatian with supe.zvisor's ratin;Js of 

perfOl:1lléU'X:e at the errl of their first year of postgradllate t.rai.ni.n:J for 

1,866 Jœdical stu:lents. '!he exam:i.natian inclu::ied bath ~sures of kn:M

ledge anj c:arpeterx:::e in c..~agrYJSis arrl managerœnt in paper case sinulations 

(mix unspecified). Test scores correlated at .24 with supe:rvisor's ratirqs 

of krx:1.Nledge, r=.21 for data gatherin:J, r=.21 for clinical ju:igement, arrl 

r=.13 for professional attitudes. 

Maatsch (1983), in ms stu:ly of aœrgen:.y Iœdicine can:lidates, c::arpared 

their performance on a nu.lltiple-choice examination of know'ledge with 

ratin:js of diagnosis anj manageIœIlt on stimulaterl recall (mini-oral) of 

charts c.arpleted by the resident in daily practiœ. A correlation of .23 

was fOl..lI'Ù. When corrected for rarge trurx::ation an:} attenuation, the 

estimated correlation was r=. 39. 

Norcini (1987) estimated the relationship between scores an the ABIM 

Im.Ùtiple choice e.xamination anj prcgram director's ratin:j of cc:rrpetence 

arrDn:J carrlidates for internaI medicine certification. Correlations of 

.32 te .33 were fourd in three examination cahorts. 'Ille proportion of 

variance in supervisor' s ratin:Js explained by aH aspects of the testirq 

procedure was 12.2-14.7%, the majority of whid'l was explained by ll'P..Ù.tiple

choiœ test perfornan::::e. A similar study was con::iucted on 289 J;i1ysicians 

applyi.rv:J for recertification in internal medicine. '!he ratinJs of 

perforrn.arx:::e were generated by the chief of sexvioe arrl two of the 

subject 's pe€'..rs. Perfo:rmance on the Im.Ùtiple-choice test correlated at. 

.27 arrl .30 with perfonnance ratirBs (Norcini, 1986). Correlations of .27 

an:! .30 were fourrl witl1 FMP anj C'X.'.itpUter simulation scores. AlI Jœa.SllreS 

canbined aœounted for 12.3% of the varian:.:e in performarx::e rating with 

canputer case sinn.ùation perfonrance ao::ountinJ for the largest unique 

contribution te variance. 
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Gonnella an:llbjat (1983) hypotllesized that the relatianship betwee.n 

DlE?aSlJl'eS of academi c adùevement on knowled:;Je tests aM subsequent 

clinical perfonnaœe would vary by special ty _ 'lhis hypothesis was 

confinned in a stuJy of 441 graduates enterinq three special ty 
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a:reas. SUpe.rvizor' s rat.i.n;Js of Iœdical krxlwledge, data (X'llectian, 

clinical jujgement an::l professional attitudes in the first postgraduate 

year were unre.l.at.ed te un::1ergraduate grades in paediatries. '!he highest 

correlation in intemal Iœdicine was foord between senior grades an:} 

clinical judgement (r=.36). ~er relationship;; were fCJU.rÙ in cbste

tries an:l gynaecolO3}' with a correlation of I.=.49 bet:ween ratinJs of 

Iœdical krlO.\11edge ard junior ~des; 24% of the variation in ratifG' bein;J 

acx:ounted for by urdergraduatp. grades. It was concluded that n>J.ationshlps 

between un.:iergractuate achievem=nt arrl postgraduate perforrna.n:::e lIk. \' he 

masJœd by pooli..Pg acrŒ',s specialty areas an::l across variCltlS levels of 

perfonnance. 

'!he effects of continui.n:J m:rlical education on rrroical krxJwledge am 
perfonnance have been stu.lied by a nurnber of authors. Sibley et al. (1982) 

used a rarrlcmized trial design ta estimate the ii1pact of continuin3 

Iœdical education on cl1a.n;Je in kn:J...rled;}e arrl }:'€rtot1Ilé.U'Ce arron;} 16 family 

physicians. Irrprove.rrents in IOOdical knc:1Nledge WP-Œ dem::mstrata:i in the 

treat:rrent groop for bath preferred an;! unpreferred tapies. A similar gain 

in Iœdical knowledge was alse delronstrated in the control group for 

p:referred topics although 00 fonnal intervention was provided. ÇUality of 

care provided ilnprove.1 IOCdesc.l y in bath the experirœntal and control 

grotlJ:S by 5% arrl 2% respectively. 'Ihe only significant diffe.rel"O?S in 

quality of care were in la.! pref~ ~.itions where the experimental 

group improved. by 10% wr..ile the control group remain:rl the saJro. 

Jennett (1988) used a rarrlcmized contJ::'Olled. trial ta sb.rly the effect of 

continu.in;J Iœdical education (ŒE) on chaIl3"e in the quality of care 

provided by 31 volunteer family P1ysicians. Quality of care WdS studied by 

chart audit pre-interventian arrl at 6 am 12 runttls 

post-intervention. Significant chan:Jes in the use of targeted preventive 

strategies wo-re derronstrated in bath intervention grotII:G; 43.8% when 

~ te a 10.7% irrprovenent in ::he control gra..IP for can:::er detection 
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arrl 44. 7% in cantrast ta a 4% inprovement in the control groop for 

h}rpertensian a:llltrolo rlhese diff~ pe.rsisted for 12 IOClllths only in 

the hypertension group OlÙy. 

Cdlen et al. (1985) use:i a less irrlividualized approach ta ŒE aIOOIq 85 

internal Iœdicine residents. Charge in the use of selected preventive 

practices was the outcane measured by dlart reviewi the intervention 

consistin;J of select.ed re.ad.in;Js. Althc:u;Jh there was a cilan;Je in knc1.o11edge 

deIronstrated as a result of read.irg there was 00 chan;Je in the use of 

these preventive practices despite the stated intention ta do sc. 

Greenberg arrl Jewett (1985) report a differe.n:e in krx:lwledge gain with two 

fonnats of conti.nui.m education arroI'XJ 23 participants of a paediatric 

continui.n;J meclical education co.rrse. 'Ihe lecture method was associated 

with a 29% gain; the case presentation nethod with a 64% gain. st:.anJard

ized patients were subsequenLy used ta €..valuate the impact of CME formats 

on patient care an::l the relationship between kJ1a...rledge am perfo:nnance. 

KrlcMledge was rot asso:::iate::i with the quality of diagnosis or treatm::mt 

plans in the four corrlitions sttrlied. 

Other methods of educational intervention whid'l include feedback an:i 

corrective information on pE:Xfo~ have denonstrated IOC>re consistent 

short tenu gaL'1S in perfonnance (Winicoff et al., 1984; Putnam & CUny, 

1985; KroencJœ et al., 1987). Since the target of these interventions is 

not a c.harge in I<nowledge per se, they have rot been iocluded in this 

review. 

Medical kna,.,l&:ige has a weak,positive relationship to the quality of 

perfonrance rate.d by supervisors or colleagues. E....c::timated relationships 

between knowle(ige arrl perfOITllêll"Ce are not as large as those between 

J<na..Jledge arrl ..x:anpetence. 'D1is n.ay ~ a f\.rrd:ion of the reliability of 

the perfOnnaIX:'e rr.:asures or the influen:::e of oore J.X1"'9rlul detenninants on 

perfonrance. '!hese will be reviewed subsequently. A d'large in rredical 

J<na..Jledge l'las an i.np:lct an the overall quality of practice 
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perfonnarx::e. 'Ibis wculd SU3ÇJest that deficits in relevant merlical 

krnt/lerl;1e are associated with a greater prabability of substarrlard 

practice when carpared to the ~-evailin:J practice ronns. 

Limitat.icns 

JO 

'!he limitations reviewed for the relationship between prerequisites am 
a:mpet..en:e are aU applicable te the stu::lies reviewErl in this section. 'll1e 

a.rt:.a::me zœasures used te evaluate perfOl:lIlal'"x::e in t.hese stooiesi ratirqs by 

st1p&Visors arrl colleagues, an:i d1art review have their own 

limitations. For the p.rrposes of urrlerstan:li.n the knc~ledge perfOl11ill1Ce 

relati~p, it is irrportant te nJte that the use of supervisor' s ratings 

as the out:a::ire Iœa.SUre may attenuate the estimate of the true rel.ation.ship 

by poor reliability 1 the measurerrent of attributes lll4.,'"'€üated te 

performance arrl the constriction of the ra.n:je of bue perfo~ 

variation. 01art audit is flawed by errors in c:mission an:} o:::mnission. 

'!he fonrer has been estimated at 25% in similar stu:iy populations. 

(Nonnan et al., 1985; Page & Fieldin:J, 1980). '!he potential bias created 

by this prcblem ca.ù.d be in ei ther direction. 

'nIE REIATICIEHIP OF l'llilID;OPISI'ŒS 'lU 'llIE CI.JNICAL SI'It1ATICN 

OVerview 

Cc::.atpete.rx:e arrl perfonnan:::e are situation deperrlent. What is ~ for a 

c:x::Jrpetent perfOl1llaJ'"K:e in one situation may be qui te different fran that 

required in a different situation. 'Jlùs is a furrl.é:...>T61tal premise of tt'Le 

theoretical IIOdel described in 01apT...er 1 an:l is c::x::lrsistent with the no::lels 

am definitions of c:x::xrpetence proposed by ethers (D'Costa, 1986; ABIM, 

1979; Brœk.i et al., 1977 i I..a.J:)]ca et al., 1984). 

Kn:::Mledge, skills, jlXigaœnt am attitt.nes required for the deloc>nstration 

of c:x:trpeteoce in different clinical situaticns wa.ùd be expected te 

vary. 'Ibe eviden:::e related ta this ~i tian is rooagre. '!he resul ts of 

farr stu:ties whid1 ad:lressed this issue will be reviewed. 
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Iaruca et al. (1984), t.hr'o.ql an intensive stu:ly of primary :tbysician

patient e.rx::oonters in the United states, ccnst:ru.....-ted a fraJœWOrk of 

clinical situations am awlied it to the analysis of prerequisites of 

cx:trpetenc:e in the design of a national licensi.rq e.xamination. '!he 102,705 

records of patient encounters of };ilysicians practisi.rq in six disciplines 

arrl 8 settinj-care classifications were grouped by cliagnosis (ICI:l!\-8). A 

total of 137 unique nalical problems were identified. 

'Ihese prablems 'viere subsequently grouped into 13 clinical managerent 

paracligms which in the opinion of experts required siInilar provider 

competence. '!hese paradigms represented service location, prcblem acuity, 

prablem type am type of service delivered. An analysis of the OJi1'POnents 

of competence and knowledge required for situations within these paradigrns 

led to a further sub-classification of the paradigrns into 40 sul::x3roUPs. 
other presurœd prerequisites (skills, judgement and attitudes) were net 

addressed. 

'!he Manitoba Association of Registered Nurses (1984) rorrlucted a study of 

the expected canpetence required for nurses practisirg in 7 major clinical 

areas. Expected corrq;:oetence was detenni.ne:l by a rarrlCil1 sarnple survey of 

provincial nurses. '!he identification of c:::Œl1ITOn and inportant clinical 

situations, s-peGlfic competence required and related prerequisite 

abilities (knowledge, skill arù experience) were identified by expert 

nursin:J panels in each of t.he clinical areas. A content analysis of 

prerequisite abilities identified irrlepen::lently in each of the seven 

clinical areas prcx:iuced groups of abilities c:::araron ta all clinical 

situations alorq with those which W<='.Ie specifie te specified clinical 

areas or situations. Sunilar ta J...aD.lca, ( 1984 ) cl inical CCiTlpetence 

required. of the provider varied by situation. Approximately 50% of the 

knowlErlge required was S}?eCific to clinical areas or situations. '!he 

interpersonal, caJrü ti ve am psychCil'Otor OO11s required deperrled te a 

TIU.lch greate.r e.xtent on the clinical area or situation (awroximately 80%). 

Experience, as a proxy in:iex of ju::lge.IœI1t am attib.rle, was similarly 

sensitive ta the clinical area am situation. 
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'nle stuiy of Sib1ey et aL (1982) provides an interesti.rq insight into the 

specificity of krx:M1edge required for different. clinical situations. 

Krlc:M1edge SUfPleme.ntation targeted for specifie clinical prcblems did rot 

have a spill-over effect on performanoe for a hid:ien tracer carrlition used 

in the study. 

Slmmary 

'nle krxJwledge am skil1s required for a cx:rrpetent perfOlTl\élJ'r.e ~ ta be 

sensitive to the c1inical situation in bath Iœdicine am nurs~. '!he errl 

result of judgement, carq:::etence in diagnostic an:! rnanag9llel1t decisions, 

has been the usual avenue for study of this prerequisite. 'Ihe relat10nship 

of the latter ta the clinical situation will be reviewed subsequently. 

Prerequisite attitudes have been difficult ta articulate an:! hence hard to 

mea.sure. 'T'ney are usually translated into desirable behaviour 'Nhich should 

be dem:mstrated in patient care (eg. responsibility, interpersol1éll 

relationships) . 'Ihey are usually IœaSL11:'ed in a rnanne.r whicll v.u.t.ld nat 

allCM their relationship ta the clinical situation ta be elucidated. 

Limitaticns 

~-t opinion is the basis for the majority of eviderx::e presented in 

support of d relationship betweP..n prerequisite abilities am the clinical 

situation. Prevailirq beliefs about the abilities required for practice 

may bias the expert 1 s q;>inion al:xJut the 1m:7Nledge arrl OO1ls required in 

certain c1inical situations. 

'Ihere needs ta he a better urrlerstan::lin of the specificity of 

prerequisite abilities ta the clinical situation. 'Ihis issue is 

f'1.lrdaIœntal ta the develq::m.:mt of the cx>ntent of arrria.ùum for 

professional forma.tion arrl for the rerrediation of subst.an:lard 

perfonnance. Must the knc::1.vledge am skil1s for all cl inical situations the 

provider v.-'i1l encounter be covered in curric::ula or tested in 

1icensure/certification examina.tions or cove...""ed in targeted remedial 

activities? Before ad::lressin:] these issues we rrust be confident that 
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inportant cœ:ponents of cœpe~ have been identified, that theyare 

predictive of perfo~ am that perfo:nnarx:e when rerrlered accordirq ta 

optimal professional stardards is an hportant detenninant of heal th 

outccme. 

cœpetenc:e arrl performance are differentiated by the context rather than 

the content of JœaSUre.Irent. Competer.ce is an estimate of the provider's 

actual ability te perfonn. PerforIIléU1Ce re.fers ta what the provider dces in 

day ta day practice. Typically perfonnance is the target of quality 

assurance rrechanisrns where as canpeterx::e traditionally is the target of 

lioensure and certification (D'Oosta, 1986; Holmes f 1986; Senior, 1976; 

Eisenberg, 1986). 

CciTqX>nents of clinical competence have been identified an:} are listed in 

the definition (Chapter 1). 'They describe features of the proc:ess of care 

that the provider should derocmstrate in clinical situations. 'Ibey are 

believed te be imp:n:tant determinants of optimal patient outcame. 

'The relationsl'llp aJTDrq CCllTpOnent.s of clinical competence has been examine1 

by a nurnber of authors (Maatsch, 1983; Al:nold et al., 1984; VertlUlst et 

al., 1986; Klass et al. 1 1988). 'Ihe dJjective of these studies has been 

to determine whether one attribute or several indepen:ient attri.butes of 

provider behaviOOI" are bein:; measured? 'Ihis issue is of releva.rx;e te those 

who are required ta make decisions al:xJut acadernic prcgress, licensure an::l 

certif ication. 

Although the nurnber of attri.butes identified has varied f:rum one to four, 

the groupirB of CCH11pOnents has been rather consistent; technical skills in 

data collection arrl managerœ.nt, intellectual abilities relevant to 

diagnostic and management decision-makirg, professional relationships wi th 

colleagues and cx:mmunication skills with patients an:] families. 'Ihe rn.nnber 

of factors identified is related ta the mnnber of canp:ments actually 

IOOasured. 'The accurate Iœa.surerrent of all CCi!p:>nents considered ta be 

inportant is not a feature of any of the stu:lies reported. 
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'Ihe liJœlihood that cx:mpetenœ represents severa! urrlerly:i.rg an:l iroepen

dent behaviourial attribJ.tes poses a prd>lem for tha;e requirErl to rerder 

a decision about canpetence or ircarpet.erx::e for practice. In arder ta 

protect the public fran unsafe, costlyor ineffective service, groups 

charged with tht~ responsibility of certification anj licensure decisions 

will need to knaiJ which ccmponents of ccanpet:.en:::e are predictive of safe, 

effective performance arrl optiIDal patient out.a:::me. 

'Ihe relationship of cxxnpetence te perfonnance a.rd outcame will be reviewect 

in the next sections. It is hypJthesized that the provider's ability ta 

perfonn will be predictive of actual perfonnance anj that the quality of 

performance will be asscx.::iated with the prabability of achievirq better 

hea1th out.coIn.es. It is also hypothesized that the clinical situation will 

rrcdify required competence f performance arrl expected out:.cx:me (i. e. 

competence and perfonnance will vary across clinical situations am the 

relationship of provider competence to perfonnance arrl outcaœ will also 

be situation depe.rdent). 

A number of studies have examined the relationship between the CCIl1petenc:e 

of the provider in sta.rrlard.ized clinical situations am their subsequent 

or con'\...€!rrpOraneous perfonna.nce in practice. Clinical simulation methcrls or 

abserve.d performa.nce with real patients have been the methods used to 

evaluate cornp::ments of competence. Ratin:Js by rolleaques/ superv isors, 

chart au::li.t, billinq data, am blirrl evaluation usirq starrlardized 

patients have been the methods used. te measure performance in prdctice. In 

orcier to urrle..rsta.rrl the re.lationship between carpeterx::e an::l perforTllé.UX:€, 

actlitional provider am system-re.lated detenninants of perfonnance nust he 

taken into consideration. 'Ihese will be reviewed subsequently. 

-----------------------------------------__________________ ~ ____ ~DR 
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The Relationship Between Cgrrpetence an:l Perfo~ 

Carpetence ard performarce relationships have been most frequently studied 

in pcp.ûations of rœdical st:udents an::l residents. SUpe.rvisor's ratin:Js 

have been the :rrost comm::m mea.surenent of perfOTh."m1Ce. Clinical canpet'?nCe 

has been evaluated by a numbe.r of methods. 

The Cl inical Examination Exe.rcise (CEX) was recxxnmended by the Alœrican 

Board of Internal Medicine (ABIM) for fu~ evaluation of ~t.erce in data 

collection, diagnosis, proposed m:magement arrl patient camnu.mication. 

Direct obserw.tion and scoring of a patient work-up arrl subsequent record 

dOCllIlY2l1tation are used te rneasure campetence. 'Ihe relationship of scores 

achieved in this exercise with s"UpeIVisory ratirgs has been evaluated in 

two studies. Kroboth et al. (1985) fourrl a correlation of r=.30 between 

canpetence ard performa.nce scores amorq 27 house offiœrs examined. 'Ihe 

largest correlation was .36 for ratiry:;s of medical history 1 the lcwest was 

for 5(X)res on physical examination (r=.14). '!he authot'S suspected that 

this lcw correlation represoJ1ted the absence of rigorous ev-aluation of 

physical examination ability in prdctice. '!he study by Wooliscraft et al. 

(1984) provides credence ta t.his e.xplana.tion. 'Ihey found that the 120 

medical house officers examined derronstra'j:.ed recurrent inadequacies in the 

social am family hlstory, mental status am neurological exam. Fur

thenrore the technica] quality of the interview/e.'0ID. correlated with the 

accuracy of findirXjs elicited (criterion=faculty). Despite assiduous 

attention ta inter-rater reliability, a similar m:x::lest correlation was 

foun::l between competence ard perfomance measures. 

Competence as me.asured in clinical simulation forma.ts has been ccmpa.red 

with peer an::l supervisors rati.nJs of performance in bath house officer an:i 

practisin3 fhysician populations. Noreini (1986) foun:l a correlé'tion of 

r=.26 for the relationship between p8rfonnance on Patient Management 

Problerns (fMP) an:! peer ratings of performance ëlJOClnj practis.irg 

physicians. A slightly higheI correlation was noted (r=.28) when 

c::anpetence was rreasured by an exten::led canpute.r case simulation. '!he 

largest correlation in this latter fonnat \>laS between diagncsis ani peer 
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rat~; (r=.92 when correctErl for reliability) foll~ by c:ctïpeterce in 

th,e,rr'P'Y (r=. 57 , correct.f.d). I..cM MSOCiations were foorrl for all other 

cx:xrq:ünents (history, };ilysical exam arrl lab investigations). silnilar 

results -we.re foun:1 in the house offioer groop with correlations of r==.30 

te .36 fourrl betwee.n fMP perfo~ am supervisory ratirrJs (Norcini, 

1987) • 
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Maat:sch et al. (1983) used a different measure of perfonnance, stillu.ùatai 

chart recall, an::1 c:anpared the result1.rg scores with those achieved on 

Iœ.aSU.re.S of canpetence with st:an:iéu:dized patients. In a sample of 182 

can:lidate for ernergency medicine certification, he foun:l a similar 

magnitude of relationsh.ip te t-..hat fCJl.JI)j by ethers (r==.33, correct..oo 

r=.45) • 

Goran et al. (1973) improved on the design of the previalS stu:lies by 

CCll'!p'lring competence scores achie:ved an a IMP exercise wi th pp..rfonnance on 

the same problem in the ambulatory clinic in 22 clinic team.s (0=35). 

Chart review was used ta der ive me.asures of pe.rfonnance on 33 clinic 

patients. A 12% difference in the mnnber of actions perfonœd on the fMP 

versus real patients WdS ooted. Although this difference could be 

accounted. fOi" by errors of omission in œartirrj, a drd1Tlél.tic difference in 

the orcterin:J of urinary cultures was noted (46%) which would rot be 

a<XOUl1ted for by Ws expJanation. 'lbe a..ùng inherent in the HW fOr1llùt 

has been offered as the mJSt likely explanation of mls cbse.rvation. 

Rethans arrl BcNen (1987) used the same clinical prcblem as Goran in an 

uncue:l fom te s'tudy the relatiop.slüp between carrpetence and perfor

mance. Potential differe.IX'.eS L'1 patient m.ix as contributors ta p2rforrna.n:::e 

variation were controlled through the use of starrlardized patients sent 

bli.rrl into prdc...tiœ settinjs. In this sttrly, miner ditferences between 

c::arrr,etence arrl :performance scores were noted in the 48 P"lysicians 

studied. The differenc::es whic.'1 were ooted may he explained by the 

artificialities of usl..TX:1 a written fonnat ta rœa.sure carpeterce in patient 

CCII1I1U.ll1ication. 

Page and Field..1..n3 (1980) used a similar desigr. t.o that of Rethans and 
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Boven (1987) to study the relationship of ca:rpet:eœe, assessed by !HP 

perfonrance to practice perfOIlIJaI'X::e IœaSU.red by starrlardized patients. 'Ibe 

subject pop..1lation was 16 practisin:.J Jila.rmacists ard. the relatior.ship was 

anal yzed in four CCiIlIIDI1 practice si tuatians. In this study, perfonnarx::e 

with a c::ued. FMP was substantially better than that in practice, pre:iict.irq 

less than a third of practice behavioors. Correlations ran;Jed fran .26 to 

.68. 'nie artificialities of the FMP fonnat prd:Jably explain sc:Iœ of these 

differerx::es. Since other determinants of performan::e were not taken into 

acx:::ount in this study, i t is rot p::>SSible to determine the extent te which 

canpetenc:e versus ether detenninants contributed to the abser.ved. variation 

in pract i.ce performance. 

'll1e Relationship Betwecn Performance am Competence 

A bi -directional arro,.y between canpet.erx:=e am performance is evident in 

the rrcdel presented in Cl1apter 1. It represents the hypothesis thût 

canpetenc:e is influenced by the opportunity to perform in actual 

practice. Although a provider may he ccxrpetent ta perform at one point in 

tiIœ, it i5 hypotht:!SlZed that the absence of opportunities to exercise 

this ability will have negative consequences for the continued canpetence 

of the provider. 'Ihe evidence to evaluate this hypothesis is seant. '!here 

is a relationship between patient vohme, prdJlem-relatOO ~rien::;e an::1 

performance which would len:l support to the existenc.e of this relationship 

(to be discussed in the next section). stross (1983) fourd tbat in 132 

physicians tested one year after advanced card.iac life support (ACIS) 

certifiCdtion that only 39.4% could still IMintain adequate ventilalion of 

the mannequin arx:l 47% could IIlélintain adequate card.iac canpression. 'Ihis 

deterioration in pe.rfonnance was not influenced by selective educational 

strategies aina:i at irrprov:in:J retention. Although the interim experience 

of IX1ysicians varied re:q::portunities to pe.'tfonn ACIS on the jab,the 

re.lationship of experience te IIlélintenance of skills was not evaluated. 
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Measures of cx:npeten:::e ~ to be predictive of perfannan:e when it is 

evaluated in the same clinical situatian,us~ the same criteria with a 

format whidl does rx:>t artificially eue the provider about clinical actions 

and decisions. '!he generalizability of this d:lse.rvatian te all clinical 

prabletr.S arrl ether Sl..lbpc:IpJ.l.atians of IXlysic.ian.c; is t.1I"Ù<l1ao/l1. A very IOCrlest 

relatiŒlShip is cx:msistently fc:urrl between vario..lS measures of caupetence 

(IMP, cœp.Ite.r an:l st.an:lardized patients) arrl supe.rvisor's or sti.na.ùated 

d1art recall ratirxJs of perfonnance. 

'n1ere is little evidenœ to SUFPOrt or clisprove the hypothesis tJlat 

q:p:>rtunities te pe.rform in practice influences the develcpoont or 

naint.enaoc:e of continui.n;J canpetence. 

LimitatiCl'lS 

'Ihere are limitations in ooth the content arrl reliability of supervisor's 

rat:in;Js of perfonnarx:::e. 'Ihey, providP no means of corrLrollin;J for 

differenoes in case mix for different irx:lividuals, a prablem which may 

confoorrl the estim:lted relationship œo,Te31 c:::CI!1[.)etence arrl 

performarx::e. stimulated chart recall bas the same prcblem alorq with the 

associated difficulties of reliability with oral evaluations (Muzzin & 

Hart, 1985). '!he study by Rethans & Boven (1987) arrl. Page & FieldID:j 

(1980) starrlardized bath patient mix an::l the content of the e"J'aluation in 

the stu:ly design. 'Ihe limitation in these studies is one of g~liz

ability am potential biases created by the c::arpet.en:;e measureroent 

format. None of the studies report:a:i examL1ed the relationship of 

cx:II'qJeten::e, perfornarx:;e and other provider a.rd system related 1etenninants 

of perfOIl'lléll'X:e variation. 
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The ahserved institutional, regianal arxi national variation in Ii'lysician 

practice has 100 te a rrumber of studies which have evaluated potential 

detenninants of perfonnance. 'Ihis research bas been Irotivated by a ccncern 

for the cnsts incurred in health care delivery arrl the quality of care 

rerrlered. For these reasons variation in resource utilization arrl. measures 

of quality of care have been the usual errlpoints studied. No study te date 

has inc1uded the evaluation of aU detenninants identified. '!he relative 

am irrleperr1ent contribution of each of the determinants reviewed is 

therefore unknown. In addition, the carpetence of the provider to deliver 

care has not been studied in relationship ta these detenninants. '!he 

relationsrup between canpetence am provider arrl system l'P~ated 

detenninants is therefore unknown. 

Of the provider related detenninants identified; three sel:Ve as proxy 

in:lice3 of canpetence at the canpletion of traini.rq (lergth of elin.ical 

train.in:J, œrt j ficat ion status, ard locatiorv'quali ty of the trainin":J 
Pt"OjIâlU); four serve as proxies for cont~ canpetence (age/Years since 

graduation, cont.i..nuinJ medical education (awŒ) involverrent, Iœdical 

knowledge, an::l health prd:>lem experie.""Ce). 

Personal characteristics of the provider (gerxier, practice pulosc:::lIilY, 

risk ~ behaviour, socio-econanie bac.kgrclun.i, religion, political 

persuasion an:l ethnie bac.kgrclun.i) arrl the practiœ settirq have alse been 

stuiied. '!he impact of these factors on the providers abil i ty te pertonn 

(carpetence) has net been studied. 
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Proxy Irrlices of Cgnpetence at the Cgtpletion of '!'rainirq 

'nle iIrpa.ct of the lerqt:h of clinical tra.inirg am certification status on 

quality of care has been examined in a number of studies (Ramsay & 

Bemiooff, 1981; Butte.rNort."l & ReJ;:part, 1960; Clute, 1963; Morehead, 1958; 

Peterson et al., 1956; Rhee, 1976, 1977; Arnold, 1970; Trussel et al., 

1962; Ccmnittee V.A., 1977). '!he lergth of clj nical trainin:J arpears te 

only be of benefit when {ilysicians are practil::in;J in the danain of their 

specialty (Morehead, 1958; Rhee, 1976). 'IWO e..rrly studies fourd that the 

lergth of clinical trai.ni.rg was only associated with better quality of 

care when carried out in approved traini.rg PrcxJlâlllS (Morehead, 1958; 

Clute, 1963). 

'Ih.e relationship of c1inical tra.inirq te diagnostic accuracy was evaluated 

by Berwick am 'Ih.iJxx:leau (1983). 'Ihey estimated the .ilTIpact of the len:Jth 
of clinical trainin;J on the accuracy of the clinician' s predictions of the 

results of chest x-ray am throat cultures ordered in the eroorgerq 

roatl. ~ of tra~ was only as...c.ociated with the accuracy of 

prediction of x-rays resul ts. 'Ihe ~e of trainirq studied wan qui te 

~ which may have attenuated the estimate of the true relationship. 

I..ergth of clinical trai..n.irq alse appears te be an important detenninant of 

the quantity of resources us€rl in patient rnanagerrent (Olerkin et al., 

1987; YClU.fXJ et al., 1987). Geeritsna & Smal' s (1986) study of the clinical 

reasoni.rq process of 16 family rnysicians arrl 16 internists in ti',e 

NetherlêLt'rls provides sarre insight into the p:::rt:.ential soorces of t:hese 

differe.rx::es. Differences between internists am family r:Oysicians were 

predani..na.ntly abse.rved in the first patient en:::ounter where internists 

ten::la:l te spen:l lOOre ti:rre, ask rore q'...lestions, carried rut a rrore exten

sive J.:h,ysical examination, arrl ordered three tirœs as lilany lab tests for 

the same rroblem. Despite these differerx::es in process, 00 differerv:::es in 

patient managerœnt were fourxi. 'Ihe c:arplexity of the case ~ te be 

an inportant factor in det.ermin.i.nq the extent of the work-up. Family 

Iilysicians terrled te carry aIt a rore extensive 1N'Ork-up in CCIlplex cases 
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than internists; these differences we.re p:reSJ nnerl ta he due ta differen:::es 

in experienœ or confiden::e in the ~ysician' S abilioJ. nu.s observation 

is consistent with that of Yrurg et al. (1987) who studied threshold 

differerces in orderin;; coronary an:riograIily between family };ilysicians arrl 

cardiolO:Jists. Family physicians had a greater t.e.OOency ta order 

~i~y an::l were less cxmident than int:ernists aboot the prd:Y'..lJility 

of cardiac clisease. Differerces in confiden::e aba.lt the prabability of 

disease may provide one explanation for variation in test-orderi..rq aIIDI"q 

[hysicians with different types anj l~ of clinical traini.n:J. 

Certification status has ~J1 associated with better quality of care in 

three studies (Arnold, 1970; Morehead, 1958; 'l'n1ssel et al., 1962). No 

relatioP..ship was fOllI"rl. in three stulies, aH of which were roc>re recent 

(cœunittee V.A., 1977; Peterson & f3;rrsamian, 1976; Rhee, 1976). '!he 

Stanford stu::ly of post-operative rorbidity an:l rortality in 17 hospitals 

in fact fourd board certification to be associated with worse outcames 

after adjusbrent for pre-operative status (1974). 

It has been hyp::>thesized that trainirq may act as a determinant of the 

o:>ntent of practice, with {:i1ysicians se1ectively carryi.rq out services in 

areas where they feel they are roc>re c:x::Il'Ipetent. Variation in service would 

then be explained by the provider's efforts te reach a target in:::ame by 

providirq Irore services in areas in whid1 they were c:arrpetent. CUrl:y 

(1985) campared the practice content of general practice am. family 

pract:,c:e trained clinicians us~ provin::ial billinJ data arrl fourrl 00 

differences in practice content between the bNo groups. 

'The relationship of the quality of the trai.ni.n:J program with the quality 

of care delivered by its graduates has been primarily stOOied in 

canparisons of U. s. jCanadian an:l foreign IOOdical graduates (i t is assume:! 

that foreign programs are of inferior quality). '!he foreign rraiical 

graduates studied are limited ta the subset who were able te gain access 

te the u.s. ~rst.em. Rhee!s (1986) stud:y of the quality of care delivered 

by l, 150 Fhysj cian..c; in 14,203 patient encoonters foorrl no differen:::es in 

the quality of ca-re delivered by foreign IOOdical graduates. In saœ tracer 

<x>ntitions, fOJ.:-eign rredical graduates ten:ied te do betier. 'Ihis may be 
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attril::uted to the observation that U.S. graduates were rore 1ikely to 

practice outside of the danain of their specialty. Saywell et.al (1980) 

studied differerx::es in the doanrented quality of the history an::! ~ysical 

examinatian ar!on.:J 556 U.S. anj 342 foreign graduate hcA.lse ,)fficers in 14 

hospital sett.in;Js. No main effect for t..raini.rç location was fcorrl. 

Hospital an:l diagnostic category \ot'el:'2 the main cootributors te variation 

jn quality. 

In contrast, stilllIlan et al. (1986) in a sb..dy of the clinical 00115 of 

internaI Iœdicine reside.nts fran 14 New Erglarrl prcxJra.'1E did fW that the 

programls academic reputation was associated with both the aV2Iâge 

performance srore obtained ard the rarqe of scores cl:lse.rved. Better and 

nore hœogeneous SCX)res were achieved by rE'~~rjents fran progrëW5 with a 

strorg academic reputatian. 

Irrlices of Continuiw Competence 

'Ihe impact of ITEdical kna.Yledge on variation in the qualit}' of practice 

performance has been assessed in the e"..raluation of CME p~. 'Ibis 

literature was reviewed il1 the section dealirg with prerequÎ.Slte, perfor

mance relationships. Fran these stu:lies it can be ooncllx:1ed that nroical 

krlaYledge acts as a significant but miner contri..tutor te variation in the 

quality of care. '!he mnnber of CME credits aCCUIiLÙat.ed, on the Olher hanJ, 

l'las had no derronstratable relationship te variation in the qual:i ty of 

care. (Clute, 1963; I.ewis & Hassaœin, 1970). 01E att.endan:::e is c:bviously 

a particularly crude irrlex of practice related leamin:1. 

Age or years since graduation could corceptually be viewed as an in:lex of 

ei ther the pot.ential for inprovoo c::arpeteœ.e resul tin:J fran practice 

experiero: or deterioration in capability to perform consistent with state 

of the art st.ardards of care. In keepi.r"'q ~dth the latter supp:>sition, m:::>St 

studies have fourrl that YCJl..Irger P1ysicians provide better quality of œre 

than older Plysicians (Bltterworth &~, 1960; Clute, 1963; HulJr.à et 

al., 1976; Evans et. al., 1986). In ad:lition, Rosenblatt & fobscavice (1984) 

faun:l that alder p:jSlcians were IIDre liJœly tG admit patients to hcspital 

when patient d"laracteristics, occuparx:y rate, clinical trai.ni.n:::J am 
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practice settirg we.re taken into acca.mt. 

'!he resul ts of a number of stu:lies SI~ that this relationship is more 

c::anplex. Payne et al. (1984) stuiied the quality of care delivered by 

1, 156 Plysicians in 5 prac..tice settirgs. Al ~ there was an overall 

t.er"derq for Plyslcians wit.~ less thdn 10 years of practice e.xperie.rx;e to 

do b:tter, those with 10-19 arrl >20 years of e.xperien::::e did better L"1 

certain corrlitions. Rhee (1976), in contrast, found that Plysicians with 

less than 6 years of e.xperien::e provided the YJOrst care, the OOst care 

bei.n;J provided by t:.hœ;e with 6-15 years of experience with quality of care 

dec:l inirq thereafter. 

This disparity in results could be aa::ounted for by differences jn the 

population ranje arrl characteristics of P'lysicians sampled, lOCldellinJ 

assumptions or by the tracer corrlitions used in the evaluation. It is 

plausible that experienc.e may be of benefit in sc::.iœ clinical situations 

particularly where major c.han::Jes in treat:ment have not cx::curred. On the 

other hard, in situations where management st:ardards have chan:;;ed 

(eg. hypertension managerrent, preventive health practices), the older 

filysician may be handicar.ped if they have been unablG ta keep up te 

date. I..Dma.s and Haynes (1987), for example, 1 .)()rt that the use of blood 

pressure scree.nirq' (a relatively new practice) is inve..':'Sely related ta 

age. Bélttista et al. (1986) tourd cervical cancer detection scores ta 'be 

higher in you~e.r P1ysicians but the saIœ relationship did rot hold for 

breast cancer, eùlorectal or ltIDj cancer ~ practices. 

One of the difficulties with usirq age as an irrlex of practice experierx::e 

is that it is a crude rœasuœ of the pr:"/ider' s actual experience with the 

tracer con:litions bei.rq studied. If canpete.rce is situation specific am 
in"proves with experience, the relationship would be masked by 

classification errors in the mea.surerrent of the irrleperx:le.nt variable. A 

fEM studies have estimated the relationship between voll..IIOO of p:::.-actice 

experience with the tracer condition stLrlied am. provider perfo~. 

Eisele et al. (1956) fourrl a significant association between case volume 

am the auclited quality of diabetic manageœnt. Graham & Paloucek (1963) 

noted that rnysicians seein:J fewer than 25 patientsjanmnn had higher case 
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fatality rates for carcer of the cervix. 'll1froieau arrl BerNick ( 1980) 

ooted variation in the diagrXJSis of otitis tœdia am:n::J interns ard 

resid.ents rotatin:J for 6 weeks in the emergercy roan. '!he frequ.eIXy of 

diagnosis was associated wi th the IllllltJer of weeks spent in the eme.rgency 

roan with rrore errors of ccmnission 1::.'€irg made early in the cx::.m:se of the 

rotation. Norman et al. (1988) fourrl a similar re.lations.hip between 

experien::::e am diagnostic accuracy in a study of I=hysician canpetence l.fl 

the diagnosis of dermatol~ical cx:mditions. Altl1ClUJh all stu::lies point to 

the preserx::e of a re.lationship œtw€en volume of expe.rience wi th the 

con:lition studied am the quality of performarx::e, ~ do rxJt know whether 

Ws is true for all elinical situations. 

Personal Charâcteristics of the Provider 

'!he gen::ler of the physician has beer: asscciated with variation in breast 

cancer detection services (Battista et al., 1986), the use of hyst.erect.any 

am prescription of diazepam (Lanas & Haynes, 1987). Fernale P1yslcians arc 

better represented in the yOl.lrqer age gYOI.lt:S hawever the t.e.rrle.ncy ta 

provide a different approach ta female health prrolens persists after age 

l'las been taken into acx::ount in the anal ysis. 

Verhaak (1986) examined the influence of practice p1ilosq:::tly on variation 

in psychosocial diagnosis ard the elicitation of psychosocial fin:iin:]s in 

the pa.tient encounter. Fhysicians who were elassified by questio:maire as 

beinq science, arre a.rrl intervention oriented were less apt ta elicit 

psychosocial c::arplaints arrl entertain psyc:hoc.ocial hypatheses of syrrptcrn 

etiol~. 

In a related area of sttrly, Hull (1979) examined P"lysician's self-reports 

of psychiatrie referral in relationship to their age, resldential back

ground (urban/rural), religion, ethnicity, socio-ec::orunic backqrc:;u.rrl, am 
political pp..rsuasion. He fourrl that oider t:hysieians, those of the Jevllsh 

faith, those of Eastern Ell.rq::€an bac;kgrcYJrd am those CCiIl.im frem mid to 

~ socio-ecorœù.c backgrounis were Iess apt ta :retX-lrt the use of 

psychiatrie referral. He hypothesized that these factors represent.a:l a 

cliffererx::e in a..ù tural am. social mores whid"l CXJl'rli tioned the Plys ician ' s 

.. --
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response ta Iœl1tal heal th c::ord.i tians. 

Nighten::.:Jale (1988) e.xam.ina:l the inf1\.lelX:e of the Iilysician 1 s 

predisp::sitia.'1 te take risks in treatment an admittirq patterns in the 

erœrgency rocm. Fhysicians who were nore willirq ta take risks ta .i..rrprove 

the possible outcane of a clinical prcblem .vere rore apt te admit patients 

ta hospital in situations which 'hU.Ùd be <XlllSidered mJre discretional.'Y 

(2.3 patlents per shift vs. 1. 38jshift in the 10w risk group) • 

Practice settin:J O1aracteristics 

Consistent ard syStcmatlC differe.nces have been derronstrated in the 

quality of care provided by gra..Ip arrl solo fee-for-service practices, with 

the quality of care bein:J better in the fonrer (Eisenberg et al., 1974; 

Kahn et al., 1977; Brook & Williams, 1976; lvDrehead et al., 1971; Payne & 

Lyons, 1972; Pete.rson et al., 1956; Clute, 1963; Roemer & Ga.rtside, 

1973). will ;_amson (1975) fourrl that J,:i1ysicians in group practices terrl ta 

adopt drug innovations rrore quickly than those in solo practice. n- has 

been hypothesized that physicians in group practice benefit fran the 

availabllity of peer review arrl collegial inp...lt, both potentially positive 

factors ln 1.I!1provin:} quality of care. A related hypothesis is suggested by 

the work of Roserll:latt cmj lobscovice (1984). 'Ihey foun::l that solo practice 

~ysicians were less apt to admit patients te hospital,a finding they 

attributect to the difflculty solo practitioners may have in cavering both 

lnpéltients ard their usual office practice. The quaJ ity of Gare whidl can 

be provided by solo practitioners may be limited by inadequacies in 

rna.npcMer for on-caU an:l hospital coverage. 

In the sanY2 study, Rosenblatt am Moscovice (1984) examined the irrpact of 

practice voll.IIœ an:! scx:pe of services on hospital admission..s. 'IWo week log 

diaries were used to ascertain the frequency an:l reason for admission 

aIOClng 287 [ilysiclans. Increased practice volume decreased the prcbability 

of adnùssion. A broad rarqe of services was associated with increased 

admissions even when chstetrical services WP..re renoved fran the data 

ba.se. 'The relationship of resourœ use te quality of I;X1ysician perfonnance 

was I10t ad:tressed. in this study. It is reasona.ble ta hypothesize however 
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that there is an c:ptimal IëIDje of practice volume. Insufficient volume 

(as cl j scussed earlier) ar:pea.rs ta l~ the quali ty of perfOrTllal"x:::e, 1 ikel Y 

by a direct effect 0'1 the providers cx::npetence ta pe..r.fonn. Excess vohnœ 

could similarly lower the quality of care bIt for dif ferent reasons (eg • 

fatigue or inadequate provider tiIœ). A sb.rly by En:Jel et al. (1987) 

provides sone data on the effect of fatigue on the quality of care. TI1e 

quality of care delivered by fatigued a.rrl rested interns W-dS examined in 

two starrla.l:ùized patient situations. A 12% difference in performance 

scores was present although rot significant due ta the small sample 

size. Cc:hn (1985) provides support for the effect of practioe c::on:litions 

on errors in perfornance. He c:at1lœI1ts that while errors whic.h were made 

early in residency train:i.rg were attributable te i.ncc.mpeterce, those in 

later traini..n;:J were resul t of tiIœ ronstraints. 

'Ihree proxy in::lices of canpe~, len;Jth of clinical trainin:,}, chan:3e in 

nroical kncMledge, arrl. I=ilysician experien::e (age, health prd::>lem exper

ience) appear ta be consistently associated with variation in pr:-ictice 

pe.rfonnance. An inverse linear relationship between age arrl quality of 

performance seems to be present in clinical situations requiring the 

awlication of ner,<ler innovations .in Iœdicine. P. a..rrvilinear relationship 

between quality of care and age prOOably eX1.sts for those clinical 

situations YJhere provider experierx:e, rather than at:Plication of recent 

practice innovation, wu.ùd be expected te irrprove diagnostic arrl 

manag€llD1t decision-rnak..iLq. A vol LUne threshold for prablem related 

experience appears to be a neoessary pre.reqt.Usite for rraintainin} an 

adequat.e standard of Ga.-re, partic::ularly in situations requirinJ the use of 

manual intervention. Fatigue arrl tiIœ constraints are factors which have 

been adversely associated with quality of care. 'Ihis would suggest that 

their is an upper threshold on the beneficial effects of patient volt.nœ on 

quality. 

Personal characteristics of the p-tysician infl'l..l.elX:e resoorce utilization 

arrl quality of care in certain types of clinical situations. 'Ihese i.ocltrle 

physician gen:ler in fernale heal th prcblerns; practice pli l osc:JP'ly 1 

-
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etlullcity, age, scx::io-ecarx::mic backgrcmld, arrl religion in the diagnosis 

am managaœnt of psydlo-social prcblE:IllS; arrl risk t:aki.n:J' behavioor in the 

utilization of patient reso..u:'CeS. '!he re.lationship of these dlarac-

ter istics to c::arpeten:::e is u.rx:lear. They prc::hilil Y influen::::e carœr choiœ 

an:::l the selective developœnt of abilities required for the demorlStratian 

of canpete.rx::e in certain clinical situations. 

'The physician 1 s practice settirq influences the quality of care delivered 

am the resourœs used. 'lbe lC1NE;;r quality of care de.m:mstrated by 

rnysicians in solo practice may be due t.J se.lf--selectian (less c.œpetent 

rnysicians choose ta practice alone), a canort effect (aIder physicians 

are rrore carnrocm in solo practic:e), inactequacies in ~ for on-call 

arrl hospital coverage or the relative poverty of resources available for: 

reviewinj their a.m performanœ and adoptin; relevant practice .i..nnovatian. 

Certain attributes of the health care system are associated with variation 

in resource utilization arrl quality of care. 'Ihey can be organized into 

three groups: factors which influence conti.'1U.irq œmpet.eIx:e, ecorx:mic 

factors which infl uenc:e ne::lical dec:ision-~, an::i ether factors which 

infl uence quali ty of care. 

Factors Which Influence Continuing Competence 

'Ihere are a mnnber of factors which probably exercise their effect on 

perfOI~ vdriation by pro\fidi.n::J d nleans of selectjn;J for or irrprovi..n:J 

provider ca:rpetence. 'They inclu::le the organization, administration, volt.nre 

arrl content of care delivered by institutions with which the provider is 

associated an::l the employrœ.nt of systems which provide perfonnanc:e 

IIDnitorinJ an:i corrective feedback. 

university affiliated hospitals and those provid.irq' medical teachirq have 

derronscrated better quality of care in a rn.nnber of studies (Stapletan & 

zwerneroan, 1965; Calunittee V.A., 1977; MJrehead & Donaldson, 1964; -

Peterson & Barsar.li.an, 1976: Sparlirq, 1962; Trussel et al., 1962; Yankauer 
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& Allaway, 1958; lÀlÎf et al., 1972; Rhee, 1977; RŒ>enfeld, 1957). nüs 

effect is liJœly due te a c:x::mi::ina.tian of factors: iXlysician selection, the 

learn.in;J effects of Iœdical teach..irg am the organizatian anl availability 

of a Il1.IDlber of avenues for perfonnance review. 

Specialized services an:l patient volUIre have alse bee.n asscciatOO with 

better quality of care (Morehead et al., 1971; staff St.ànfOlù, 1974 ;Grahilln 

& Paloucek, 1963; Yankauer, 1958; Cœunittee V.A. ,1977). 'Ihese fac.tors are 

prabably inter-related. 'lbe availability of specialized services likely 

attracts an iocrease in patient vol\..lIDE' wrJ.Îm in tum serves te provicle 

irrlividual J;ilysicians with a sufficient number of patients te maintain 

their carpetence. Specializ6:.i services alse provide a structu..re for the 

organization of ancillary health service:; whic:h have their CM) in:leperrlent 

effect on quality of care (Georgopoulus & M?..!1n, 1962). Beth 

specialization anj adequate patient volu:.ne seem to he necessary corditions 

for iroproved qual i ty of care. For ex.arrple, BlCOOl & Peterson (1973) fOl.lJ'"rl 

tha.t coronary care l.U1its with less than 6 L3d.s had a worse nortality 

expe.rience . 

A number of administrative IŒ!thcxls for structuring arrl/or correctirq 

deficierx::ies in provider perforIllélJX:e have been stu:iied. 'The prcblem-ori

ented nalical record (FCMR) was intrOOuced as a means of enh.an::in:J 
provider corrpetence in diagnostic and maI1.agerrcnt decisions and ürproviI-q 

professional communication an:i review (Weed, 1969). Ferno,.,r et. al. 

(1978) studied the impact of the FO.'1R on quality of care in three lJJrrlon 

teaching hospitals. lŒt of the variation in performance 'VIaS aca:::JUTlted for 

by differer:ces anong the 28 medical am surgical finns emplayed in the 

study. Significant .ilIIprovements in quality of care were orùy nota::l in the 

sw:gical fll.'1IIS anj oruy in one of the a:mditions studied. Al~ 

canpliarx:::e with the fonnat 'VTdS not studied, it seems unliJœly that use of 

ro1R, per se, l'las an appreciable impact on the qual ity of care. 

'!he use of performance audit dœs appear te have i)I1 impact on Gare 

delivery when the pravider is personally irrvolved in either the sped f

ication of audit starr.lards or the fœdback provided. Winickoff et al. 

(1984), for exanple, fClllIrl that providers inproved their enployrœnt of 

== .. d a JAb1,.§.[ 
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~ detection strategies only when the au:lit provided them with a 

ccmparison of their pe.rfOrIlk'mCe with peers. Putnam anj CUrry (1985) foon:l 

that I=flysician involvement in the specification of performarv.::e stan:lards 

inproved their perfo:nna.na:: in those conditions with no dl.a.nqe in a hidc1en 

corrli tian atrli t.ed during ard after the intervention. Bath of these 

fin:iirgs are consistent with the IOC>St ~ determinants of learnin:J 

identifierl by Bloan (1985): individualized corrective feedback, group 

involvexœnt am relevance of the Iearnin:J task. 

In one stldy, administrative systems which required justification for the 

use of heaith re!:,ources have had a positive effect on reducirq the mnnber 

of unneces.sary tests ordered. KroenJœ et al. (1987) iniicate that this 

provided an addi tional 17-19% improve.ment in the number of awropriate 

tests ordered over gains made by an educational ard audit intervention 

alore. Administrative systems which require the provider ta think a.l::nrt 

the rationale ard priority of ca.rf~ delivery (eg. chart fm'mat, order fonn 

structure, resource limitations) prcbably act to increase the provider' s 

reflection on the qual i ty of thfür diagnostic arrl managerrent 

decisions. This WOlÙd be consistent with the deliberate action m:x:lel of 

expertise deveIoprcnt (Kennooy, 1.987). 

Economic Factors Which Influence Medic..al ~ision=Making 

Eisenberg (1986) describes the three raIes of the physician; self-ful

fillin:} practitioner, patient agent arrl guarantor of the social ~ocx:l. '!he 

role of economic tactors in medical decision-rnaking is relaterl to the role 

of self-fulfilling praccitioner and g.Jarantor of the social gocx:1. In 

contrast, clinical competence is relevant ta the physician's ability to 

act effe.ctively as the patient' s agent. AH three roles have a potential 

ta lllfluence variation in practioe performance. In relationshlp ta the 

role of self-fulfill.i.rg practitioner, Evans (1984) postulates that the 

P'lysician sets a target .i.ncane am manip.ùates the mnnber ard type of 

services :œndered in order ta reach the target. If this were the case then 

diffe.rer-o?S in services re.crlered wculd he partly explained by the 

rerruneration of t:l1œe services (the fee-for-servioe Ed'ledule), the degree 

of local CC'iTqJeti tian for available patients an:i the source of referral. 
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'!he impact of tilysician density as a proxy irrlex of cx:&ll?9titiC11 was 

c;tudied by Herœnway an:l FallOll7 (1985) in the management of t.hree paper 

case sinulatians. ~re aqgressive t.reatJnent an:! potentially rerrune.rative 

services were used by rnysicians fran high density areas arxi those w i th a 

reported .in::xm: of ave:r $100, 000 • 

Differences in the repmted use of preventive services be~ salaried 

am. fee-for-service [:tlysicians has been reported by Battista et al. 

(1986) in a study of primary ca.re physicians in Quebec. 'Ihe al::sence of 

renu.meration for preventive services has been offered as a partial 

~lanation of these fi.rrlin:Js. 'Ille salaried methcx:l of renumerati.nj 

rnysicians in health maintenance organizations (J-lM) has been citOO as one 

of the reasons why HM)'s are able to pravide less costly care for sirnilar 

diagrx:stic related groupi.n:.Js (lllft, 1981). Lanas arrl Haynes (1988) report 

that manipulation of the re:muneration provided for obstetrical services is 

beirq used by the Ontario governm::mt ta entice physicians into providirq a 

greater ro..lflll::er of services in this area. Differences between salaried an:! 

fee-for-service physicians in the mana.gement of tension headad1e we.re 

rep:>rted by Renaud et al. (1980). Fee-for-service r-hysicians spent a 

shorter time with patients, provided less patient explanation am were 

IlOre apt te use medications ln headache managemznt. 'Ihese studies SllgJest 

that the quality of care may be adverse! Y affected by the need ta generate 

a certain prcJIXlrtion of highly rernunerative services or patient volurr.e to 

neet the target i.ncarre goals of the provicler. 

Rhee et al. (1980) hyp:Jt.hesized that the source of the provider's practice 

base wa.ùd influen::e t.he len]t.h of patient stay in hospital. 'Illose who 

were deperrlent en patierrt self-referral for their practice base had lorqer 

lerqths of stay than physicians depen:jer': on colleague referral. '!he 

classifications ernplayed were confu.urled by differen::es in the lerqt.h of 

provider trainirg. 

Other Factors Whirn Influence Ql.lality of care 

'!he availability of other health care professionals (eg. rrursinJ, {:hysio-
1 

__________ J 
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therapy) am seJ:Vices (eg. lab, c.iiagrn:rt:ic) are ad:litianal factors whid1 

ca.ùd infl~ the qua1.ity of care to patients. Although 00 association 

ca.ùd be famj between the quality of blocxi-bank am patholCXJY services on 

surgical IOC>rbidity arrl m:::>rtality, the ratio of registe.red nurses am 
nurses to patients bas been associated with the quality of care œ~ivered 

(C'.eorgqx:.ulus & Mann, 1962; staff stanford, 1974). A better l.1rrlersta.rdin3 
of the bnpact of these additiona.l determinants Œl the quality of 

perfo~ anj a.rt:cx::Iœ is required. 

Factors which influerlŒ! the selection am facilitation of continuin;J 

c:::crnpetence of the provider irK::1ud.e: practiœ in a university affiliated 

hospital or one with teachirg responsibilities, specialization of 

services, an adequate patient volurœ, am adm.i.nistrative met:hcxis whic:h 

facilitate a review- arrl rationalization of perfonnance (e.!}. irrlividual

ized chart audit, !--Oliey for resource use). '!he contribution of these 

factors ta variation in l=hysician perfO:r1IléU'X::e is likely realized. through a 

direct irrpact on the p,.ysician 1 S c::arpeterlŒ! to perfonn as the patient 1 s 

agent. 

Additional ecorx::mic detenninants of performarx::e are associated with the 

r:nysician 1 s role as self-fulfill.i.nq practitioner. 'Ihese factors may ace to 

alter the quality of Fhysician perfonnance particularly in circumstances 

where starda.rùs of manageIœJ1t are more ambiguous (Eisenberg, 1986; Palmer 

& Reilly, 1979). 'Ibe reIIU.ll1f>..ration method, fee schedule anj canpetition for 

patients are aH factors which can contriJ::x.Ite te variation in performance 

unrelated te the a.::i'Tp8tence of the provider. 

'll1e availability arrl quality of ether resoo.rces in the health care ~;ystem 

likely influe.œe the quality of care. '!he quantity arrl quality of nursin3' 

resources have been the anly factors identified te date, although feN have 

been systematicall Y stu:lied. 
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Limitatia'ls 

'Ihe variables associated with provider pe.rfonna.'1Ce have net been stu:tied 

siIrultaneously in arrt study. 'lhe.ir relatiooship to each ether is the:t"""'fore 

~ (Palmer & Reilly, 1979). Patient mix prcrvides an iIrportant 

detenninant of variation in provider performa.rx::e. '!he adequacy of 1OOthcx:is 

used in adjusti.rg for differe.r~ in patient m.ix has been criticizoo by 

'l\1gwell ( 1979) an::i in saDe stu:li.es the cxntributioo of patient mix to 

practice variation was net estimated. stardardized sinulatian fonnats 

were used in a number of studies ta control for the CCll1trilirtiŒl of 

patient mix ta practice perfonnan::e. Direct measures of canpeteœe i.n 

patient situations have net been a featLre of any of the studies 

reviewed. 'The actual contribution trot the practice settin:J, institution, 

administrative ard. ecorx:::mic policy rnakes ta provider c:anpetence is IlOt 

clear. '!he identification of effective strategies for producin:l a 

sust:.a.ire:l inproveJœl1t in performance wi.ll require an un::lerstan:lirq of the 

rœd1anism by web. these factors prcxiuce perfonnance differences. At 

present it is not clear whether or net they represent physician 

self-selec.tion, IOC>tivation ta perfOIID or detenninants of actual 

canpetence • 

'nIE REIAT.ICRWP BEIWEEN a:MPE.rENCE, ~ AND 'HIE CLINICAL 

SrruATICN 

OVervi.ew 

'!he re.lationship between carpet.erx::e am performa.oc.e can be 00scure1 by 

rre.asurement in different cliIùcal situations. rrhe relationship betvJeen 

prerequisi te abil i ties an:l the clinical situation has been reviewed. Ta 

the extent that professionals ~ what abili ties are required, the 

clinical situation would ~ ta influence 1<noNleckJe, skill, jlrl:jelœnt 

an::i attitude requirerrents. 'Ihis section will review the evic:1erx::e for 

theoretically proposirq that the clinical situation influerc.es the 

c:x::::npeterx::e ard performance required of the provider. 'Ihis premise seerns 50 

dNious that the reader might ~ why a review is relevant. '!he issue 

is one of ~. We want te predict the ability of [ilysicians te 
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perfonn in clinical situations t.hey will en=a.mt.er ~I: ditferent 

performaœe capabilities are required in different situatialS, then we 

need ta 1m:Jw the features of the clinical situation 'Whidl will influerv;::e 

performaoce requirements to establish a fraœ for sanpl.i.rg. We similarly 

need ta krx:1.t/ ho'.rl to def.iI1e the cbnain of clinical situations to which we 

wish ta draw inferences. '!he issue 'Nhich will be acklressed in thi.s revier.v 

is the eviden:::e that the questioo ta be addressed in IœaSlU"E!lOOIlt is rot 

just how many problems .tut how many am of what ki.rrl for a stable estimate 

of provider c:x:trpetence of performance. 

'1be next section will also review the eviderx::e for the hypothesizllq that 

the CCi1"p€tence of providers influerx:es their perception of the elinical 

situation and as a result their diagrn:;tie am management de.cisians. 

Starrlard Protocol Application vs. Situation Specifie Data Collection 

'IWo larrlmark sttrlies on the elinical ~ process of the IX1ysieian 

negated the c::cmronly held belief that the aWlication of a st:.aroard am 

rigorous prot.ocol of data collection across all elinical prc:blems yo'ù'd 

result in awropriate diaglX)Sis and management. '!he work of Elstein et al. 

(1978) am ~ et al. (1978) f?.lI"rl tbat early hypothesis geI')2I'ation 

was cllaracteristic of m:x5t J;hysicia.n;patient enxmrt:ers. 'Ihey foon::i that 

it was the quality of the hypotheses generated rather thëm the quantity of 

data collect.ed whid1. was predictive of the acx::uracy of di~is. In fact, 

in the sb.rly of Barrc:Ms et.al. (1978), Iilysieians on average OIÙy collected 

60% of relevant patient data; the i teIns incllX1ed varyirq fran IX1ysician t.o 

J;hysieian. 

'!he brportaoc:e of hypothesis generation for patient management can be 

inferred frcm the v,urk of starfield am Sheff (1972). '!bey foorrl that the 

deteçtion, diagIX)Sis an:i management of abnormal haem:q1d::>in in d'l.Hdren 

was a:5SOCiated with the reasan for orderirq the test. For thase ordered on 

a rcutine basis (the awlication of st.ardnù data collection protcx::ols) , 

35% of the abrx:>nnal haem:xJlooin results were recognized in contrast to 72% 
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\Ilhen the test was œ:ùe:red to evaluat.e a synptan or ci.iagn;:lstic 

hypothesis. Group differences persisted even whe.n haem::qlcbin values ~ 

less than 9gnV100ml.. ~ of the un:letected cases resultOO in hoopitru. 

admjssion, <na for a Dleed.in;J ulcer, the ether for sickle cell anaemia. 

'lbe generatkn of ~c hypotheses early in the patient en::x:onter 

provides a structure for selectirg an:! interpretirxJ relevant patient data 

(Fredericksen, 1984). It is hypothesized that tbe early generation of 

cliagnostic hypotheses in tœ patient en::amter is a lOOre iIrportant 

detennina;-,t of cliagrx:stic aoc:uracy an:! arprcprizte managetœnt than the 

application of a stan:1ard protocol for data collection across alj 

situations. '!he appropriateness of hytX)tbeses gene.rat..ed will of cc:m:se 

vary by the situation presented. Scherger et al. (1980) aIse foord that 

the number of hypotheses cansidered variee! by the situation Prest:Jl~. 

since we wish te predict carpeteoc.e to perfonn in a situation 'Ne need to 

kn:M whether the awropriaœ.ness of hypotheses generated by the irnividual 

provider alorq with related cliagoosis arrl roanagenent will vary fran one 

situation te another an:! if sa the factors associated with that variation. 

variation in Cornpetence/Perfo:rrrance Qy the SaIœ Prc""/ider &''YOSS clinical 

situations 

'!he 'case effect' bas been a well recognized ~ in all i.nstaIx:es 

where c:::arp::.>nents of c:œpetence have been tested wi th st.arrlardized patient 

fonnats (Norman et al, 1983). Typically the performance of sb.rlents or 

practitioners will vary fran one case to <IDJther with correlations acrœs 

cases beirg generally low. Alt.halgh part of this ~n may be due to 

clifferences in the difficulty anorg cases, the usual p:reserx:e of a case

subject interaction stq:jests that different subjects do better or worse 

with different cases. '!he relative CCIltribution of these factors to 

e.xplained variance in scores for diagIX>Sis and patient management v.'a.'3 

estimated by SWanson et al. (in press) usin"J geœralizability theocy. He 

fOllTrl that JOOSt of the variance was explained by a case-subj oct 

m-~ction, follCMed by cases am subjects. Sirnilar firrl~s were ooted 

by TarnbIyn et al. (1985) in the evaluat.i.on of rrursi.n:;J sb.rlents. 
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Different ~ts of ~ ~ ta he nx:>re or 1ess sensitive te 

features of the clinical situation. Diagnostic arx:l management canpet:.eoc::e 

seem ta be IOCIre sensi ti ve te the nature of the clirùcal siblatian than 

data collection am cx:mwnication skil 15. It has been estiIoated that 25-40 

clinical situations may be necessary te reliably estimate CCIIpeten::e in 

diagrosis am. management (in a specialty danain of practiœ) whereas 6-10 

WOJ.ld be œeded for data collection and 15 for cxmnmication skills 

(Stillman et al., 1986). Harasym et al. (1980) similarly foon::l that 

hypothesis ref.i.rleJrent, Fhysical examination, lab investigations, ard final 

diagrDSis were prablen deperrlent whe.n analyzed in 71 nroical sb.rlents an:l 

three clinical prablems. 'Ihey did net hoNever flm. tbat history-t:akin;I or 

hypothesis generation were context deperdent. This may be a function of 

the lack of clinical sq:hlstication in the pup.1lation studied or the 

scorin:] system errployed for these c.c::npoœnts. 

Measures of the quality of perfo~ in diagnosis ard managaœnt shc:w 

the same sensitivity te the nature of the clinical situation when 

rœ.asured. Elviti et al. (1980) used dJart audit te evaluate the perfor

mance of paediatric residents on 5 tracer corrlitions and fourd lOioi 

correlations across corrlitians stldied. When analysis was limited ta 

those subjects who had a sufficient rn.nnber of care episcx:ies evaluated for 

a stabl e estinute of perform:ux::e on ead'l tracer condition (lO/con:lition), 

higher correlations were fcurrl within two gra.1pS of tracer con::titionsi 

hea l th screeni.rxJ ard arute Iœdical. 

Factors Contriliutim ta Variation in Competence/Perfomance Across 

Cl mical Situation 

'l\o1J explanations for variation in ~ormarx:::e across clinical situations 

have lJeen cc..îSidered; true effects arxi sanpl.in;J error. '!he study of Erviti 

et al. 's (1980) wculd in:licat.e that both are contribut~ factors te 

obœ1:ved variation. Features of the clinical situation which contribute ta 

these true effects ha.ve been identified in the quality of care literature. 

Fran Erviti 's (1980) stu::ly it is evident that the type of service whictl 

the provider will need ta rerùer in a clinical situation (screen.in:J 
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Rhee et al. (1976) have ooted that the quality of perfOl:ll\ëU'n? was a 

furction of the specialty danain of the prablem with better perfo~ by 

providers in the problems ~t with tneir demain of trainio:J llim 

artside of that darain. A similar fin::i.i.rg was reporte:i by Norman et al. 

(1983) with higher correlations across problerns lWre c::aTIIl'Cnly presc'.lltcd 

within one specialty than acrœ;s specialties. 'Ihes€> OOse.l:vations nuy be 

due ta a o::mronality in the uroerlyirg ~leàge am skill prerequisitcs. 

De.mcxJraJ.:hie arrl elinical attributes of the patient am their situation 

have alse been noted to contribute te variation in perforrran:::e. TIte 

patient' s race, socio-eco:-..mUe status, gender, risk of disease or <..Xirpl i -

cations, livinj situation, liJœlihocx:i of c::anpliance, arrl availability of 

social supports have been associated with differences in the quality of 

care deli vered am. resoorces util ized (Rhee, 1979; Mushllll & Afl:lel, 197 ( ; 

Yergan et al., 1987; Kuder E!t al., 1987; Epstein & ~eil, 1985; I.ar-.:.son 

et al., 1987; Bergman & Beek, 1986). 

'The structure of the clinical situation, as a p:>tential contrib .. rt.or ta 

variation in diagn::>stie accurac.y, has been an addi tional attrib..rte 

stu:lied. It has been hypothesized tl1at diagrostic accura.cy iIrpruves when 

the prOOlem is a oore typical presentation of a clisorùer. Bordage & Allen 

(1982) foorrl that prototypicality p:rovided. a gocxj explanation for errors 

in diagnosis am::>rq [hysicians, nroical st:udents, arrl TIll.I""SCS. NonTldIl et al. 

(1988) failed ta clerron~te eviden::e of this relationship in the 

diagI'XJSis of dennatological corrli tians a.JIDrq practieirq P1ysicians. 

Variation in Perception..c. of the Clinkal Situation as a fUnction of 

Cgrpetence 

It is hypothesized that the a:npet..en::.e of the provider will influen::::e 

their perception of the situation arrl as a result contrib..rte ta variation 

in diagnosis an:l I!'laflë1gerœnt. 'lhis relation.ship has been examiœd in a few 

stu:lies. 
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Verhaak (1986) rated the CCIIIIJ..II1i.cation skills of 30 D..Itd1 genera.l 

practitirne.rs by videotapirq their pe.rforma.rx::e with 50 real patients. 'Ihey 

foord that the {ilysici.an' s CCIliII.lJlication skills were related tel:x:rt:h the 

munber of fSYdlosocial carplaints elicited an.:l the li.kel.i.hcx.xi that they 

\t.UÙd identify psyd1ClSCCial aspects of the prcblem. Oifferenœs aIOClrg the 

pq::ulatioos of patients seen by the practitioners could, ~er, be an 

alternate explanation for this atservation. 

Held et al. (1984) fourrl that clinical train.irq was related to the 

likel ihcx.xi of hearirx3' a thlrd heart SCJU!"rl generated by an artificial 

sinula"tor. Carùiologists p:::ssess€d. the greatest sensitivity on ausoll

tation follOYJed by resiè.ents am medical st:u::lents. 

Variation in ccrnpet.en:e an:i performarce acrcss clinical situations ha.s 

been consistently fOl.ll'Ù in 00th the OOUcational am quality of care 

literature. lDN correlations across clinica.l situations are a tunction of 

sarrpl in1 error (in achiev in::J a rel iable est.i.m3.te of performance in agi ven 

cordition) ard true differeJ1Œ>S in carpetence in different clinical 

situations. Factors contributin:j to these true diffe.rences in J?tP--.rfonnance 

irclude dcm:::graJ:hlc am clinical attributes of the patient situation as 

well as prest.m'ed differences in the 1m:Mledge, skill arrl judgeme.nt 

required for the mana.gement of prablems common ta certa.in specialties. '!he 

stlucture of the prablem may alse contribute te perfonnance variation 

although the evidence te date is conflict~. 

Limitaticns 

Variation in cc:arpetence across clinical situations bas been studied with 

cl inical sirrulation methc:ds. 'These methods require the test cteveloper ta 

recreate the factors which are of n:üevance in tlle clinic...al 

situation. 'llleSe llY_c.hods al'""e limit.r-d therefore by our unàerstan::lirq of 

inportant situational detenninallts or provider c::cxrpetence. In addition it 

is Cll::>-tanary practice ta use a representative sample of situations frcm 
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the practiœ danajn, with one saJ.Iple of performance per situatiClll. As a 

:result it is rx:>t pcssible to partition the errer tenn into soorc.es of 

variance attributable te sanpl~ error aOO. true differenc:e.~ in c::x::llV~tence 

acrœs situations. 

'!he analysis of fact.ors influencir.q :performance in practice is limited by 

the small number of rnysicians whldl are evaluated in a sufficient mmœ,r 

of instances across all tracer oorrlitions. sin::e t.he impact of other 

factors is usually the objective of study,the analysis is corrluct.ed either 

within tracer c:on:litions or with a surmnary score across aIl CXlIÙitlOl1S. 

'Ihe study by &viti et al. (1980) provides an exception ta this practice 

and as suc::h contrfurt.es valuable insights into the potential contrirutlon 

of sampli.rq' error an:l the nature of the clinical sitUdtion to scx>re 

variance. 

AU studies reported have confined their evaluation to episode specifie 

rnanagem::mt. situ.ational factors which contri.bute ta variation in the 

quality of contlnui.rq management have rot been studied. In ad:.iition, 

little is k:nc:Mn a.l:xxIt situational factors which may contribute to 

variation in patient carnl1lunication sY,ills. Kagan et al. (1967) identified 

four t:ypes of patient attributes which \Vere cliffia.ùt for health 

professionals to manage (hos>cillty, S€ductiVenes5, sile..n..--:e an:l t~lkative

ness). '!he influence of tht:;se situat:ional cnaracteristics on patient 

CCiI1IlU.ll'lication arrl other cornponents of a!lnpetence has not been studied. 

A furrlamental assunption which is made in the evaluation of ~ and 

performan::::e is that profe.ssionals are aware of the ~ of the 

proVlder 1 s proc::es-s of care whid'l are inportant detenninants of the 

outq:me. 'Ihis a!:ksurrption has been challerqed lJy those invol ved in the 

rœasurement of quality of care. A Il\.lITLlx;r of studies have b:Y..n c.orrluct.ed 

whim evaluated the a.sstIIrai relationship between the quality of ca...~ arrl 

in:Uces of health CXlt.cc:ire. Quality of care ms usually been evaluat.a:l 'oy 
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chart audit usinJ starrlards establi.shed by a graJp of e>q..'e.rts. No stu:lies 

have examined the relationship between CXllp3t.ence, performance ard 

a.rt:.cx:Jœ • 

'!he !ocdel of <Xil'p€ten:::e presenterl in Cllapter 1 preposes tbat the cut.caœs 

experienoed by the provider's patients may influence _leir subsequent 

diagra;tic and managerrent practices wi th other patients. The seant 

evideoce whicl1 is available te evaluate this premise will alse he 

reviewed. 

Perfo:nrance ta outcane 

NdJrega et al. (1977) evaluated the relationship between provider 

perfonna.nce am outcx:.:ine in 138 patients who were newly dJagra:;ed as 

hypertensive. Eighty-three process criteria were identified by hyperten

sion specialists am general inte.mists. '!he c:x:::it'ipOl1ets of performance 

studied i nc:100ed.: data collection (history & physical-49 items); lab am 

diagoostic procedures (22 items) i rredical managE'lfent (18 items). No 

relationship was found be~ fr.e m.nnber of process criteria Jœt an:l 

cliastolic blocd pressurE:! ascertained by nurse follow-up. 'Ihis fi.rrli.nq was 

consistent across the three classifications of patient severity am within 

all categories of criteria neasured. 

Li.rdsay et al. (1977' studied the relationship between process arrl Ol.lta:!oc! 

in patients dischargoo atter their first rnyocardial infarction. Process 

was evaluatOO usirq eight care ~tardards along with stan::lards :specifie to 

the management of COIrplications and new events. 'Ihe presence of cardiae 

syrnptans, cx:anpliance an:i hospitalization were the outco.me measures 

employoo. A relatlonship between the process of Gare anl outccane was fClUJ"d 

only in the quality of the process at the rhst visit PJSt clischarge arrl 

SUl:Vival. 'l"he two year follow-up perforIndl"'!Ce score \reiS unrelated 1.:0 the 

outa:lres measured. This study suggests that t ~ ~ quality of pruvider 

perfonna.nce may be of gTI'..atest inport:.an::e at certain critical peines in 

clinical course of the c1isease. 'lhis conclusion is SUJ;:pOrta:l by Sanazaro's 
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(1978) milti-centre study of process cutcx::me relationsh.iI:s in 7 tracer 

c::n::litians. 'll1e provider's adheren:e ta treatment st.arrlarùs in the first 

48 hours of care Wéll:;, pre:lictive of the ~"tCX"lIlf'S stuiied in acute MI' s arrl 

bacterial pneLnIDnia. 

Lirrlsay et al. (1976) alse stu::lied process rut.cc.Iœ relatianships in the 

manageJreI1t of aart.e bacterial cystitis. Syn:ptcms 6 months after the irdex 

epi.so:le an:i urinary a.ùture W'er'e the patient outcanes stu::lied in 42 

patients. Perfonnance was scored by retrospective dlart audit. No 

association was f ourd. s in::e onl Y 2/42 urine cultures we.re p:>Si ti ve, the 

pa.ver of this sb.rly ta detect clinically inportant diffe.rences was 

inadequate. futential differences in case mix were alse 0CJt taken inte 

accc:lllI1t in the est imate. 

starfield and Scheff (1972) foun:::i an association between provider 

perfonnance am. out:.c:cme in 52 dù.ldren who had low h..1.erooglobin. Irrprove

roont in follCM-up haenoglcbin values was associated with providers who 

recognized, appropriately diagnosed, èm managed the prclJlem. 

Greenfield et al. (1977) used. a criteria mappirB awroadl to assess 

perfornance in the manageJ:œIlt of patients presentirq with chest pain in 

the emergency roam. 'Ille out:.cares assessed ioclt.rled dP.ath arrl subsequent 

hospitalization. Assoc:iations between t:.he quality of the process arrl 

outcaœ were tound. 'lhis has bee.rl attributed. to tl1e critp..ria mappirg 

approach whidl al lows the relationship te he studi ed in haoogeneous 

subsets of patients with performan:.::e criteria which are of partirular 

relevarv:::e ta their situation. 

Patient satisfaction is an:Jtha outccme of the provider patient 

relationship which has be.en stuclied. Al~ its m::lusion as an rut..caœ 

in:iex has been appropriately d1alle"'lJed, it will be reviewa:l in this 

se:::tion as one of the CCIlllOC1:'1ly e:mployed intenœdiary a.rt:.a:::Jœs of bath 

hP..alth care prcçrams an::l provider services (Palmer, 1976). oW..atteo (1979, 

1980) has studled the attri.butes of provider performarce whid"l influerc.e 

patient satisfaction in hospital am anb.ùatory patients. 'Ille annmt of 

provider contact tirœ and dle ratirgs of the socio-eIOCJtional quality of 

- ~---------~_._--------
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the en:::oonter were the ~ JOOSt inportant predictors of patient 

satisfaction an::l patient ratirgs of the CCIllpeterx::e of the provider. '!he 

socio-em:::rt:ional a.spec:t:.s of the provider's perfo~ were similar to 

those identified by Falvo an::l Smith (1983). They iocluded the physician's 

ability to rœet the patient's e.xpectations, Worm the patient aboot their 

treatment arrl prablem, listen to t.l:leir con::erns, am take their needs into 

consideration in the construction of a treatment plan. Gerrler ara socie

econ:mic status were also associated with differences in the ratin:;r of 

patient satisfaction. 

'!he study by Evans et al. (1986) provides the only data on the relation

ship betwee.n the p:lSS€SSion of prerequisite kna",Tledge an::l patient 

ootcane. In an innovative design whic:h pennitted control of clifferen:::es in 

patient mix through raruam allocation, fhysicians k:nc::Mledge of hyper

tensive management was evaluated in relationship te their patients' 

diastolic blocd pressure. No association was fourd between kr1cMledje arrl 

out.c:cioo although Jcr;.::y...rledge was inversely related te the year of 

graduation. 

Cohn (1985), in an anecdotal reaJllI1t of his surgical residen::y experience, 

report.s that deficien::::ies in CCiI'lpeteoce early in his resicten::y were 

associata:l with acr,rerse patient outcanes (IOOrbidity arrl lOClrtality) . 

Ceficiencies in t.; "')9 were m:>re liJœly ta accaunt for adverse out.c::aœs in 

the latter parts of his traininJ. No empirica1 investlgations of this 

relation..ship have been ... eported. 

CXltcx:me ta Perfonnance 

Iockyer et al. (1985), in their survey of specialists an:i general practi

tioners in Alberta, identified that the nx:st frequent precipitant in the 

Iilysician's adoption of a new clinical policy was perœivGd benefit for 

patients. Specifically, a seart± for alternate clinical strategies was 

ini tiated when patient' s were havin:l prOOlems ma.k.i.nq progress wi th current 

therapy. 

What is rot knc:Ml is tbe extent te whlch the adverse an:i beneficial 
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patient ootcxxœs which have been experienced by the provide.r alter their 

subsequent performance with other patients. 'nle infl~ of the 

fbysician's recent expe.riences with clinical situatioos in their practice 

bas been aèdress€d in 00 stu:lies. Nonnan et al. (1988) oot.oo that they 

influenced the diagnosis of dennatologica.l. corditions (diagIXlStic bias) 

am Lanas and Haynes (1988) ~..nt on their infll.lel"x::e an management 

policy. 

A relationship between the quality of the provide.r's perfonnanoe am 
selected patieI lt outcx::lres has been fOlll"rl in saœ sttrlies. 'l1le cutcares 

studied te date include rnortality arrl norbiclity (in tenns of lab data, 

symptans arrl r-hysical e.xarn.in.3tion fi.n:lirqs). '!he quality of the provlder's 

process ~ ta be of critical importance at certain PJints in the 

patient's clinical course. A failure te fini a relationship in sare 

studies may be explained by this observation, cliffe.reoc:es in inpact which 

COlÙd be e.xpected in different clinical situations or a result of prcblE'lTlS 

reviewed in the subsequent disaJssion of limitations. 

In the one study reviewed, knc1.yledge was not associate.d with patient 

out.care. '!he scx:::io-emotional aspects of the provider's perfomanc::e do have 

a relationship with patient satisfaction. '!he relationship of patient 

satisfaction to heal th status is rxJt clrer. 

Little infonnation is available on the re.lationship of a.It..cxlres ta 

perfo~. Although ootcanes are considered ta be theoretically 

i.nportant detenni.nants of practice perfonnan:::e, the existen::::e and nature 

of the relationship requires systematic investigation. 

Limitaticns 

TUgwell (1979) am McAuliffe (1978) provide a critical review of the work 

ta date. Tugwell (1979) criticizes the J'lal:"rC1,Yœs5 of .:W:a::rœ Jœa.SUreS 

selected su;Jgestirg that adequate me.asureIœnt of heal th status shalld 

invol ve the evaluation of ~ysical, social, am enct.ional furt:.tion. Fran a 
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methodological perspective, the researd1 design lIllSt provide the means of 

CXlI1troll~ for differences in patient mix. Tc avoid p1'."OOlems of selection 

bias, patient eligibility shcll1d be by present!~ syrrptan rat.her than 

diagn:sis. 

~iffe (1978) raises ~ important issues. '!he pro:::ess ~.....a.n:3ards am 
rutcanes select.ed for evaluation shDJ.ld be concep:.ually related. 'lbe 

weight placed on stardards for data oollection in sare stuiies would oot 

be expect.ed to have a canceptually plausible or direct relationship te 

IIOrbidity an:! rrortality. He ccmnents that perfO:r:tœI'll::e SCX>reS sha.ùd be 

constructed. to reflect the quantity of those perfonnance attritutes which 

we believe are rrea.nin;Jfully related to the outcaœ (i. e. a greater 

enq::hasis on the rne.asureIœl1t of manageIlEl1t proviàed) . 

Secorrlly, he canrre.nts that the relationship of quality of perfomance can 

not be urrlerst.ocxi if studied in situations where effective st-..arrlards of 

care are llIlkrlo;.m. If the efficacy of management starrlards haV'2 rot been 

dem::>nstrated then the abserx:;e of a perfo~ outcane relationship could 

weIl JœaJ1 that the starrlards of performance themselves have 00 relation

ship to health status. 

AlI studies have used chart atrlit as the Jœ?Jl.S of evaluatin:J the extent of 

pruv ider cx::mpliélfl("~ 'w i th expected care starrlards. Perfonœmce out.caœ 

relationships are likely attenuated. by the prOOlern of urrler reportirB, 

failure to IOOaSUre arrl adjust for ether imp:>rtant covariates an:! 

inadequate pa.ver. 

'lhis c:hapter has reviewed the canponents of the IOCdel presented in C1apter 

1 alorq with the eviderce for the thooretically proposed relationships. 

'!he bulk of the evideoce has been derived frem d::lseJ:vatiollal studies. '!he 

IMjor limitations which nust be considered in interpretation have been 

acklres.sa::l in each section. This section will SUIll'llarize what is knc:M1 aboot 

these relationships, revie\V the inplicatians for clinical cx:ll'pet.erx:e 

evaluation, am identify further areas of relevant researd1. 
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'Ihe relatianship of prerequisite abilities ta ~tence has been <XlnfinErl 

ta a sbrly o~ the relationship of naiical ~led:je ta CCIl'pC~, 

provider perfonnance arrl patient outcane" A lNea.k tut consistent 

relationship is found betwf;en mediœl knowla:1ge and ca.npete.nce. ~e ln 

rralical knowledge is similarly as:::ociated with small gains in provider 

perfonnance which may net œ susta.lned OVeJ.. time. No relationship was 

fourd between knatlledge and patient out..cane in the one study ID which this 

was examined. 'l11e relationship between kt lOAIl~, cx::mpet.ence, perfonnance 

ard outcome may have been attenuated by unrelial:'illty of canpeteœe, -

pe.rfonnance am outcome rneasures, the loe.asurement of kn'JWledge unrelated 

(both in level assessed and content) te the traŒ.",=, corrlition sttrlied or 

the truncation of scores in the p:JpUlations available tor study. 

Competence appears ta have a stro~ association with perfonnance when 

exami.nErl in the sa:I!\Io:! providers in a O'JlIlI'OC)n cliniŒl situation. '!he 

relationship bet-ween nea.sures of ca:npeten::e arrl superv isor' s ratirqs is 

consistently pœitive but of a low order of magnitude. Differences in the 

demain of elinical situations in which ca:npetence arrl performanc.e were 

measured may provide one explanation for this pheIlCll'feIlOn. '!he reliebility 

of supervisor's ratinJs alon:J with differences in the actual attributes 

be:inj' rreasured nay provid.e adlitional e., .. qüanations for these fird.irgs. 

'!he contribution of other determinants of perfOl:1'CkID::e has oot been taJœ.n 

into consideration in those stu::lies which have m3aStl.red canpet.en:;e. '!he 

relatioI'lSI'"Ùp between these determinants an:l the carpetence of the pruvider 

remains tmelear. Specifie provider arrl system determlnants seero ta be 

consistently associated with variation in perfo:rrlldIlce. Sare are likely 

related ta the c:x::npetence or continuin:;J canpetence of the prcN ider. 'Ihey 

incltrle the lerqth of elinical tra.ini.rB, the age of the provider or years 

since graduation, the provider' s institutional affiliation (university, 

teac.hirg hospital) , patient voluroo arrl the a.vailùbility of avenues in the 

practice settin:J for in:lividualized review arrl corrective feedback on 

perfomance. Adiitional personal attri.l:utes of the provider are associate:d 

with variation in perfon;-anœ in specifie clinical situations. 1heir 
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relationship te provider ~terx:e is \.ll'X::lear b.rt they prabably 

predispJse the provider ta selectively develcp ~t:.en:=e relevant ta 

certain sItuations. 'Ihey in::ltrle the provider's genjer, practice pulosop

hy, religion, ethnici ty arrl socio--ecornn.ic backgrourrl. 

other detenninants are prabably unrelate:i ta provider CCiTlp€tence. 'They 

represent envirorIIœntal corrlitians or incentives whic:h Gan influence 

performarce. They in::lude the adverse effec::tB of fatigue arrl time 

constraints wrucb may be associated with excess patient volume arrl a busy 

practice setti.n:J. 'Ihese factors in tum ruay he relatEd ta institutional 

policy or practice setting characteristics which induce excessive demarrls 

for manpower coverage. Alternately they may be due ta econanic policies 

which create canpet~ inc::entives arrl detenninants of provider perform

ance. Inclucled in this latt-..er list are the IOOthcrls of provider 

remuneration, fee schedule structure arrl p:>lid es aimed at resourœ 

restraint. 

'!he clinical situation is a lloiifier of provider performance. Differe.,t 

prerequisite abilities and cxxnponents of canpetencejperfonnance are 

required in different clinical situations. Variation in competence arrl 

performance for the sarre provide.r across clinical situations has been 

fOl.lfÙ in aIl studies. 'Ihis is likely attributable ta bot-.h sarrpli.n;r error 

am true effects. The attributes of the clinical situation which 

contribute to variat_i.on in competence anè ~onnance reql.1ired further 

study. 'll1ose whic:h have bee.n iclentified inclu:le the utrlerlyin:] medical 

con:1ition (its etiology,severity an::l related risk factors); the age, sex, 

race, liv:irq situ."ltion an:l sœiQ--€(X)nciuic status of me patient ard the 

type 0 f manageIœJ1t. 

'!he quality of provider perfonnance a~ to be an inp::>rtant detE'..nninant 

of certain patient ou1:.cc:ires in SCiTV':! but net likely aH clinical situa

tions. '!he impact of the provider on patient out.caœ aw-=-...ar5 ta be rore 

critical at certain points in the course of the illncss. 'Ihe CCil1p:ments of 

clinical canpetence or perfonnance which are inport-:.mt detenTJnants of the 

social, Mchological arrl {i'lysical aspects of heal th status have not been 

studied. Adequate control for differen:::es in patient mix, the evaluation 

f, 
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am broader in::liœs of health status are inportant design cxnsidentions 

for future study in this area. 

66 

'The rationale for evaluatirq clinical c:anpet.e.n:::e ",,-as ta pre:lict thœe who 

were Irore likely ta provide saie am effective serviœ5 an:! il! tum be 

lrore l.iJœly te rerrler inproved health out.caIœs. '!he reason for doiT'g sa is 

t0 protect the public frem the unnecessary adverse effects of i.n:::c.mpetent 

care arrl to maximize b"leir potential health status through effective 

service delivery. 

'The available evidence would SUC}3'est t:.héI.t the custanary practioe of 

assessing the ImcMledge necessary for practice is a weak predictor of 

subsequent practice performance. ~..nt of ccrnpetence in a staJ'ilird

ized clinical situation has the txJtential te be a better predictor of 

perfO:r1lBI1œ. Hawever the question of how ffic1I1Y situations arrl of what kin::l 

for reliable estima:les ta a prespecifwd danain of practice rernùiffi 

unanswered. In aèdition, the camponents of crnpetence which are cf 

particular importance in impro,,~ heal th status are pcor l y urrler-

stocx::l. 'Ibis issue is of particular releva.rx::e ta the decision of net just 

whaL te measure but how important observed deficiercies might be for the 

patient' s welfare. 

Of e::{Ual consideration is the importance and relative cont..ribution of 

additional provider an:i system related determinants ta ~rformance. We do 

not ~ hc.w chese factors influence the pravider's carnpctence ta 

perfonn. 'Their relative contribution to variation in perfot1Tla1X".e anorq 

horrcgeneou.s groups or providers is similarly poc>rly urrlerstood. 'Ihere i5 a 

real possibility that econamic policy ard structure \ollt.hUI the pra-tice 

settin:J may be considerably lOC)re in:q:;>ortant detenninants cf perfo~ 

variation. If this is the case, then professional licenslI"lg ùrrl stardard 

settin:J bcxlies might better ad:lress their attention to these factors 

rather than the current precx::cupation with entry level carpet.erce. 

----------------------------------------------.... .a ........... nm ... ~ 
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'!he relationship of c::x::upetence ta perfOI1llëll'X:!e alorq with its varirJUS 

ack1i tional detenninants will be an inp::>rtant area to ad::lress. 'Ihis wi 11 

provide an empiriœl basis for det:ermi.n:inq the relative priority of 

various rrechanisms of assuri.rg the p.lblic of the probability of effective 

service. 

We need te uOO.e.rstarxi what c:.c::mpanent.s of c:::c:iIpeteJ'x:e/perforrnaœ.e are 

important for irnprcrv~ various d.iJœnsioos of heal th status an::i the 

relative Vaiue that society places on those diIœnsions if we are ta ll'ake 

rœan.Ï.nJ'ful decisions about c:ampetence ta enter or remain in the 

profession. For the purposes of measurerrent, we need ta k:now what 

attributes of the situation contribute ta differences in the cx:arpetenc.E~ 

required sc that a sourrl f~rk for sarnplirq may r~ established. 

Finally, we need a rœthod whid-l will allc:w us ta IœaSUre the catpOnents of 

c:::anpetence an:i performance that we theoretically feel might be 

important. It is this issue which is the subject of this thesis. '!he next 

chapter will review the current rœtheds of Iœa.SUrellEI1t, the c::arrponents of 

competence which they evaluate, an::l related measurement issues. 
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'Ibis chapter reviews the g~ propErties of JDe..."\surement :inst.n.nœnts. 

Reliability arrl validity are identified as general prcp?..rties which are of 

concem with a11 IDea-~t :inst.n.nœnts. ReliabiUty is defined as the 

degree te which the eITpirical measure is free of rdn:k:m errer, (a 

corrlition necessary for the deteG.tion of assx~ations between corcepts of 

interest). Validity is defined as the st.rerqt:h of the relationship between 

the e:rtpirical rreasure an:} the COI'lCf'...pt.ual entity, in this instance clinical 

competence. 'The absence of systematie bias an:} randcm error in the 

empirical measure is a necessary coniition for instnrrrent validity. 

'The measure.rrent of clinical canpeten::e is c:arplex. Eight earq:x:lTlents of the 

procedure are identified, four relat.i.rg te the zneasureJ:œnt process arrl 

four relatin:j ta the instrument selected. '!he four canponents of the 

rnea.surerrent process include: D::lmain Definition, Sampling Methcd, 

Measurerrent Proœss an::l Score Classification. '!he four camponents of the 

instrl.nœnt include: 'The Test st inu.llus, Establi.shIœnt of Performance 

criteria, Rat~jRecordirg of Behavioor and '!he Assignrœ.nt of Nt.nœrical 

Values te Perfonnanoe Criteria. 

In select~ a TOOa.SUrelœIlt Iœthod there are severa! feasible options for 

each of the eight cCiTlp:ments. Each option will be associated with specifie 

sources of rarrlom error an:jjor syst.em3.tic bias. R::lor reliability in SCXJres 

derived fram a specifie rreasurerrent rethod an:} instrurrent may he the 

resul. t of random errors contributed by one or nore of these cx::il'"pOnents. 

'!he validity of a clinical canpeteoce :rreasure rests on the a.sst.nnption that 

the scores prcrluced will be predictive of the quality of day to day 

clinical performance. In turn, clinical perfO!JllélI'X::e is a.ssurood te be 

associated with patient out:.c:are. '!he evideoc:e needed to surPJrt the 

validity of a specifie procedure must he tailored to address the:se 

assumptions. Systernatie sources of bias which may invalidate these 

assumptions are identified in relationship to the various awroaches which 
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can he taJœn with eacil cœp::>nent of the procedure. 

'Ille starrlardized patient is one methDd that is used for the presentation 

of the clinical situation (the test st:ÏJlIllus) am the ratin;y'record.in;J of 

actions taJœn. '!he evaluation of rarrlcm errer and systematic biac; in the 

presentation of the test sti.na..ùus will be addressed in Sb.ldy 1 an:l 2 of 

this thesis. In Stu:iy 3, rarx:1an errer ard systematic bias an:1,I or error in 

recordirq by the stan::lardized patient raters will be evaluated. 
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In Chapter l, a theoretical construct of c1inical cx::il'petence was 

intrcrluced. '!he cx::rrpone.nts of clinical canpet:erce, which have been 

derived fram raIe delineation am critica.l incident analysis studies, were 

defined. '!he assulTptions which fonn the basic rationale for the 

~ït and. interpretation of cx:npet.erq scores \oi'e.re identified.. In 

Olapter 2, the literat:ure r'clated ta these assumptions was reviewed. 

current limitatior.5 in our urrlerst:arrlin of these relationships which 

would require furtl1er stu:ly were identified. 

'Il1e objective of this chapter is ta prcvide a context for reviewirq the 

raIe that stan:lardized patients play in the neasu.rem:mt of cl inical 

campetence arrl their tx>t.ential contribution ta measureIœJ1t error. 'The 

first section will address general issues in scientific rrea.surerrent. The 

next section will identify the four groups of awroames whid"l have been 

used ta rreasure carpetence arrl perfo:rnaœe in relationship r..o the 

theoretical nnde l of competence presented in Cllapter 1. 'Ille tinal section 

will identity the canrron canponents of aU clinical cx:xnpet.e.rx:e 

measure5. 'Itre options, which rnay be used within each of the.se camponents, 

will be identified alorg with their p.:>tential contribution ta measurerrent 

error. 

'!HE IEFnUTICH OF ~ 

In arder ta gain a better urrlerstarrlin:J of clinical cx::m1petence am ib:; 

assurœd relationship:; ta educational prerequisites, performaoce arrl 

patient artcome, a rrethcx:l of measurirq the extent ta whic:h i t is {X)SSessro 

by an irrlividual is required. stevens (1951) has def.ine::1 ~t as 

"tl-Ie assig:rnœ.nt of numbers to abjects or events according ta rules". A 

siroilar definition is provided by Nunnally (1978): '~consists 

of rules for assignirg runnbers ta oojects in sud1 a way as ta represent 

quanti ties of attrili.rtes'I. 
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carmines arrl Zeller (1979) cxmnent that these definitions do not 

adequately describe the process of zooa.surement for JOC)re abstract 

{ilen::iœnd. 'Ihese are ~ whicll Cê1I1!'Xrl: be accurately classified as an 

abject (can be seen or touched) or an event (result, co:nsequerL:e or 

outcame). Clinical carpeteIx:e, empathy arrl problem-solvin) are all 

exarrples of such abstract ~. C'armines am Zeller (1979) CCil1l1'61t 

that measurement of abstract ~ is betier described as the "process 

of l~ abstract cooc:epts te e.mpirical irrlicants". 'll1is iocludes an 

explidt organized plan for classifyirg an::l ~"1tifyirg the e.mpirical 

irrlicants ta represent the abstract concept. 

Mietti.nen (1985) dt.''".rTibes a similar perspective in the coœeptualjzation 

of measurerœnt in epidemiology. 'The :tœa&urement of out.c:x::m=s, m:xlifiers arrl 

detenninants involves the specification of the conceptual entity, the 

coœeptual scale and the correspond.in:J e.mpiric.al scale whicll is u.sed te 

classify or quantify the cooceptual entity. 

AlI three authors c::a:ruœnt on the ilnpo~ of adequately linJ<.irg the 

conceptual entity with the e.mpirical scale. If the link between the 

conceptual entity and ernpirical in:ti.cant is poor then li'.::.tle ŒU1 l:Jeen 

learned about the relationship aIIDI-g differe.nt concepts, or worse, 
-

erroneous conclusions about their relationships nay be drawn. 

It is this link between the coœeptual entity a.rrl the empirical irrlicant 

which is one of the nnst challen:jing problerns in the IœaStL..~t of 

clinical canpetence. 'lhere are two propert.ies of enpirical indicants 

wl1ich are of lXJncem: valldityam reliability. 'Ihese will be reviewed. 

Reliability is conc:e.rn=d with the e.xtent te which a n-easureœnt procedure 

yields the sarre results on repeated trials (carmines & Zeller, 1979). A 

xœ.asure is never perfectl y reliable. 'Ihere are two types of errors whic:h 

influence rrea.su.relœnts, systematic bias and rarrlan error (Nunnally, 

1978). systematic bias has alse been referred te as systernatic errors. 

systematic bias is used te refer te bath te.rms in this thesis. '!he 

i 
1 
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reliability of a Iœ!aSUre:rœnt is con::::erned wim the exte."lt ta which rarrlan 

errors are influencirq the repeated measurement of the same ~...I'lCIœI)Ql1. 

sin::e rarxian errors are non-systematic, they shalld he nonnally 

distriruted on repeated measureJlEI1ts of the saIne ~. The starrl:uù 

deviation of a distribution derived frem repP-ated rœaSUrEments provides ilfI 

in:iex of ~le extent to which rarùœl errors are present in the ~t 

procedure. 'Ihe magnitucle of the staOOard deviat.ion will be inversely 

related te the rel iabil it Y of the measurexœnt. '!he precisi.on or 

reprcxiucibility of a rœasure:œnt procedure are ether tenus used ta 

describe reliability (O::>lton, 1974; Ca.rm.iœs & Zeller, 1979). 

'The reliability of Iœasurenent is important because it influero?S the 

extent to which the true nature of relationships dIlYJng CClfX.':epts am 
tx1e.narena can be identified. Unreliable rœ.as-ureIrelî'CS contribute unwanted 

variability ta the measurement of Iilenanena. 'Ihe stre.J-qth of a 

relationship between two phE!I1OIl'd2l1a will be limited by the rel iabi lit y of 

rrea.surenent. For exarnple, a 1ll1€ar relationship could exist bebNeen 

knowledge and perfoma.nce. The measurement of pp...rforma.nce is typically 

unreliable. Variation in performance may be as rnuch due to different 

rate.rs am conlitions as due to true diffe.rences in subjects. Because 

variation attributable to the subjects beirrJ measurcd accounts for only a 

srnall proportion of perfOi-mance score, the nue relationship between 

knowledge ard. performance rnay be obscured. 

It is for this reason that the reliabil ity of IœaSureIœllt is seen as a 

necessary prerequisite for validity (Nunnally, 1978). The magnib.rle of the 

validi ty coefficient between two measures will be l inu ted by the 

reliability of those measures. Hc:1.vever, an instrument whid"l is reliable is 

net necessarily valid. If systematic biases are influencing the 

rœasureIlY2nt or one is rreasuring a conceptually unrelated dœain, then a 

reliable :me.asurerrent \lill not be vaUd. ln epidemiology, the accuracy of 

an inst.rurœnt is a term which may be used ta describe the extent to whidt 

an instrument is reliable and valid for the purpose interrled. In eolton's 

def:inition (1974), accurac:y is influenced 'r1y bath syst:ematic bias am 

ran:icxn en.-ors in zœ.asurement. 'lhi.s is orùy one of the many methods of 

conceptualiz~ arrl defi.n.i.n:J acx:uracy. 
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VALIDI'IY 

Validity refers te the eviden:::e that an association exists between the 

eJl'{Jirical irrlicant an:i the c:x:>œeptual entity (carm.iœ & zeller, 

1979). More sirrply stated, does the errpirical sca.le mea.sure what ~.ae want 

it te mea.sure? Whe....""'8aS reliability relates te rarrlc:m errer in 

rneasureIœ1lt, validity is related ta the degree t..o which systematic bias 

may influence the measurement of a ~. 

'The validity of an instrurrent is CXJI"rlitional on the interpretations, 

inferences, arrl decisions one wishes ta :rra1œ on the basis of the 

rœasurerrent resul ts (I<ane, 1987 i Cannine arrl Zeller, 1979). For ex.anple, 

an instrument which may be relatively valid for predict.in:J present 

clinical perfom.::'"U1Ce may not be valid for predictirq future clinical 

perform:mce . 
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Because the ' truth 1 about what one is int.en::l.inj te JœaSU.t"e is often net 

J<:rla.m, the vaJ idity of an i.nst.ruroont is relative. It rests on the 

Irubilization of evidence te support the interpretations or infe.œ..nces one 

wishes to draw on the basis of mea.surerrent results. '!he evidence ta 

support the validity of an i.nstnnrent Ms been conventionally categorized 

into three groups: content validity 1 construct validity arrl criterion 

validi ty. 'Itlese groups refer ta different awroacbes and types of evidenœ 

whicb are used ta Sl.l}'::PJrt instrument validity. '!bey have been recently 

relabelled as content-related evidence, construct-relatEd evidence an:i 

criterion-related evidence by the Anerican Psycbolcx;l'ical Association 

(Kane, 1987). 

OIrt:.ent-Related Eviden:::e 

Content-related evidence is used to dem:mstrate that the cx>ntent of the 

IOOasurement provides adequate represe.ntation of the conceptual demain te 

which one wishe.s ta draw in..fe.rerces. In this approach ta the establishment 

of the validity the demain te which inferences are to be drawn must be 

specified arrl the representativeness of content measured assessed in 

relationship ta that danain. It also inclu:1es a systematic investig<\tion 

• 2ll && .li &!\&&DU" 2 JE» 
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of the adequacy am representativeness of saIrpl.i.rq JOOt.hcds arrl item 

quality (Kane, 1987). An exanq;lle of this awrod.d1 is providerl in the study 

of I.aI)lca et.al. (1984). '!he clinical prrolems, knawledge anj abilities 

required for the gen.~ practiœ of rœdicine Wl~ mitially specified. 

'!he subsequent test Will:> d.evelopaJ. to include a representative sample of 

items fran the defined ckll'ùain. In this study, required skills arrl 

attitudes ~ syst.ematically e.xclud.ed in test construction sinoe they 

were less amenable te reliable meaSl.U"e.lœl1t. 'Ihese exclusions ~d limit 

the validity of the test instnIIœnt for the int.en:lOO danain of infe.rerv::e. 

Criterian-RelatOO. Ev~ 

Criterion-relata:l evidence is used to deJronstrate that sa:>res arisinj fran 

the ~t in.stJ::urœnt are predictive of "sc:rre ~rtant fOrTIl of 

behaviour that is external te the IœaSU.œ.Inent instruIœnt i tsel f, the 

latter beirB referred to as the criterion" (Nunnally, 1978). Gcnerally the 

criterion is a measure which is accepted by the scientific eXililU.llüty as 

proviclin.J an aœurate approxirn.:.:ltion of the 'truth'. Criteria, when they 

exist, are usually labo.-1led as the 'gold standarù 1 for the IœaSUremel1t of 

a particuln.r phenane.non. critF-rion validity includes bath concurrent ard 

predictive validity. 'Ihe former refers ta the as.....c:cr;iation betwœn the 

measure and the c:riterion at the same point in tirne. Predictive validity 

refers ta the association between the measure an::l the criterion, the 

latter being measured at sarre later point in the future. 

'Ihere is no accepted criterian rneasure for the evaluation of clinical 

campet.enoo. N'€"vertheles..s, new rœasures are of'-LBIl ccmpared wiU1 ratinJs of 

clinical perfonnance in actual practice. 'Ihere are several irrportant 

limitations in this approach to instrtunent validation. Clinical 

pe.rfonnar.:ce rdtin:Js, vme>.n carried out by supervisors or colleagues, terrl 

to be unreliable, limitirg the strerqth of 1SSOCiation ... Jhich can be 

detected. C1art aueU t approaches to performance measurement are l imi ted in 

the c::anpono...nts of c:x:xrq:>etenc.e whic.h can be evcÙuated. Sele....~ioo of chdrts 

by diagna;tjc cateqory may alse bias the inferences ... Jhich are made alx:ut 

perfonnance (TUgwell, 1979). Finally, clinical performance is infl~ 

by a variety of factors ether than clinical c.anpet.erce (see Cl1apter 2). If 
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no association is fOl..Il'Xi, it does oot necessarily mean that t,l-)e rooasure of 

cx:::xrpet.P.n:::e lS invalid si.n:e differP.nt amtent danains may be rœasured, 

ether factors may !:le lllflt.JeOC:l..rg performarx::e or the criterian ma.y be 

unreliable. 

Construct-relah.d ~idence is used to demcnstrate that scores arisin;J frem 

the maa.su.reIœnt inst..nnnent behave in a marmer consistent with the 

uOOerlyin;J theoretiœl construct: of the ~ beirq measured (cannine 

& Zeller, 1979;. 'The theoretical construct contains asstmJptions abcut the 

relationships of the concept bein:1 measured. If the in.st.nnœnt is 

measur~ the t.he01:."'etical con.strt.!ct, then scores derived fram the 

instrun.?.nt shoold behave in a manner consistent with the hypothesized 

relationships in the theoretical construct. OJnstruct-:::-elated evide.rr.:e of 

validity is, by ne02ssity, frequently employed in the validation of 

abstract phenarena (Nunnally, 1978). Clinical competence is an e:xanple of 

an abstract phena!œI1On. A constnIct of this ïX1enamenon is presented in 

O1apt.er 1. Hypotheses of the relationships beb.veel1 cljnical compete.'"1Ce, 

the clirucal situaUon, prerequisites, performance, arrl out.cane coold be 

used te investigat.e the construct validjty of scor~ resultin:J frem a 

clinical campetency measure. For example, it is hypothesized that for a 

hc::m;:g~ groop of patients, those who are more competent \-JOtÙd have 

better pa.tie.nt rutc:anes than those who are incampetent. If providers with 

worse pat.Lent out:canes had significantly lower scores on an instrument 

developed tJ:) rœasure competence than evidence in support of the constJ:uct 

validity of the instrument wc.uld be provided. 

Kane (1987) points oot that these three awroaches te neasurement 

validation are net mutually exclusive. Fran ms perspecthe, content 

validity arrl criterion validity a..-e two subcategories of construct 

val idi ty. Kane def ines an al t.ernate, Irore e.nc:arrpassi.rxJ form of 

validity: interpretive validity. He argues that instrurœnt validation 

efforts are often misguided by efforts te provide eviderce usirg the 
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canventional categories of methods. In interpretive validity, the 

researc.her tailors the evidence for validation to the specifie 

interpretatian which is to be made fran :measurement resul Le;. In arder ta 

do so, the researcher is requir€d to artia.ùat.e the ~ians which are 

bei.n:J rede about test scores in relatiOJ~üp t.o the con:::eptual entity for 

whic..'l the neasure is inten:J€d. Literabll:e review and selected evalœtion 

efforts are then used to e..~ each of the articulated assumptions. 

Emphasis is placed OI1 tbcoe assumptians which are the rrost suspect. 'The 

resultin:J evid<mCG 15 then reviev.m te assess the overall plausibility of 

the interrled lJ1terpretatian. 'Ih.i.s general vieH is s.hared by Messick 

(1989). He !X)int.s out that it lE net just the inte.rpretation of scores 

which I!U.lSt be considered in a validity argunerrc. rut alsa the scx::ial 

consequences of decisions arisin::J frem those interpretations. 

This approach to instrument vaJ.idation is partia..ùarly well suit.ed te the 

rreasurE".IDelt of clinical competence. It provides a frarrework ta elucidate 

the rath'2r rnuddy area of clinical canpe~ ard the a.ssurrptions which are 

bein::J made in using d specifie instnnœnt to draw infere.rx::es about i t 1 S 

presence or absence. 

Kane (1982) e. .... 'terrls bis argument, for inte.rpretive validity 1 ta the 

parti, 1 élr ty-pes of evidence that are I"'eClllired ta support the 

interpr8~tion of scores fraIl professional Heer:' ire exanur.ations. '!he 

a.ssuITF- ,:)n which is made in licensure examinations is that they measure 

certalil "critical abilities that are necessary, altho:J,..']h rot sufficient, 

for efffrl.ive performance in practice" (Kane, 1982). 'lhe inference which 

would be dravm fran tllis assurnption i.B that pe.rsons possessirq la..r so::>res 

on the examination of critical abilities y,olld perfonn inaclequately in 

pract.iœ. 

In terms of the m:xiel presented in C1apter 1, critical abilities may refer 

to either CL"'Iltlpetf>..nce or prerequisites of carpetence. Similar te the IOOdel 

presented in Chaptel' 1, Kane (1982) defmes critical abilities as those 

which wou..ld have a significant influence an client outcaœ, a relationship 

which shcù.ld be made explicit in i..n.strunent develcpnent. eritlcü 

abili tle5 which are required frequently in practice ardjor WCAlld have a 
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high iIrpact on client a..rt:.cx:Iœ ~d be weighted lIDre heavily. 'Ibis 

prirciple is similar ta the use of clinical situaticns in health 

professional licensin:J examinations whic:h are either prevalent or 

irrp::>rtant by virtue of their treatability. It also toms the basis for an 

expe.rL-;ental fonnat web is 1..U'rler a.rrrent developrent for the Canaclian 

licen.sin:J examination of Iilysicians (Page, 1988). 

Finally, Kane (1982) sees the identificatioo of critical abilities as the 

responsibility of tr..e relevant departJ:œnts of researc:h in the 

profession. In the health professions, the b..ù.k of this evidence lNO.Ù.d 

care frem departr.iI?J1ts of clinical research am 2pidemiolcgy or their 

equivalent. 'Ihese depa.rt:m2nts are usually involved in the evaJ.uation of 

the efficacy of various provider services. 

In this section, the major cat.e';Jories of methcxis which have been used in 

the evalUâtion of carrpetence an:i performance will be reviewed. '!he general 

characteristics of instrurœnts within cae:h category will be described. A 

detailed review of each inst:n.nrent, it's limitations am the related 

evidence of reliability arrl validity is beyom the srope of this thesis. 

Salient issues relevant te the reliability arrl valiclity of these 

instruments was reviewed in relation...ship to the interpretatian of st:u:li.es 

in O1apter 2. A reviE?W of inst.rurrw=nts in each category can be famj in 

the text by Nel.lfeld an:l Norman (1985). 

Four groups of i.n.strurœ.nts can be identified by the content of mea.surerrent 

and the assurrptions imrolved in the interpretation of scores arisirq fram 

their use. 'They have been lcx::ated in the IIPdel of clinical canpeterx::e 

described in Olapter 1 a.rù are illustrated in Figure 3.1. 

The four groups of inst.ruments are denoted by the letters A ta 0 in the 

theoretical m:x:iel. Fach g:L'"'Cq) arrl the related élSSUIIlptiCl1S w~U be 

desc.ribed subsequently. In the next section a rro~e detailed re,riew of the 

rreasureIOOnt issues in the B category of instruITents will be prc.vided. 

&Li 
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Feur major prerequisites of c:x:IIpeten::e were defined in Chapters 1 a.rd 2. 

'lhey inclu:le kJ'x:Mledge, skills, j~ arrl attit:Wes. Test i.nst.ruxœnts 

have been mainly develq:>ed for the measurement of krowledJe arrl skills. 

I<ncA.1ledge tests my also attest that they are m=asurirq prclJlem-sol v in::J , 

an attribute of judgerœnt. 

'!he rrost CCXllITOn fonu of knowledgf' test is the nultiple-choioe test. This 

test fonu is st.ruct:ured te provide the subject with ê. stateIœnt, SI.lIliIla!Y 

of information or question. '!he subject is then asked te: a) select the 

correct resp<..ll1.Se(s) fran Cl iist of altenla.tives or b) irrlicate whether the 

statement is true or false or c) fill in a blank with the correct 

resp:>nse. Alternate rœthcx:ls of testirq knc:1.vledge lIlClude the oral 

examination ancl the short or lorq answer essay. 'Ihese latter methcx:ls are 

believed. to provide a bette.r rreasurem-=nt of the subject 1 s urderstarrlirq of 

a given OJntent area. For a given test length they sarrple a narro.Ner area 

of content than multiple-choice fonnats. Rat.ers are an additional sœrce 

of mea.surement error in essay an:i ordl exam fonnats. 

'Itlree types of skills have been gene.rc:Ùly tested: interpersonal skills, 

data collection ard interpretation skills, ard technical intervention 

skills (eg. sub'.rln:J). A variety of hum:m no::iels, animal m::dels am 
sirru..ùations/manneqtUn.S have been used to test skliis. Typicall y, direct 

observation and ratin;l by a trained or expert observer l.S 1lS€d ta rate 

behaviour. 'lhese skills may be evaluated in the B cateqory of 

i.nst.rument.s. '!he diffe.re.rce l:etween tœa.SUrE!meI1t of these skills in the A 

category is that they are rreasured ootside of a specifie clinical 

context. For example, the ability of a subject to carry out a ~logical 

exmnination may be evaluated by abserving the subJect carry rut an 

exmniniltion on another subject. '!he content am technical quality of the 

exarn.irkltion YJOUld be typically rate:::!. In the B category of in.st.:n.nœnts, 

the subject's ability to d1.OOSe an:l carry out awrcpriate aspects of the 
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neurolcqical exam.ination for the clinical situation presentro would De 

evaluated. 

FICl.JRE 3. 1 

B 
CLl~JICAL 

COMPETE~JCE 

t 
A 

PIlEREOUISITES 
OF 

COr-.1PETENCE 

~ USED lN 'lliE MEASl1REMENl' OF CLINICAL 

(X:Ml'E:..!.aK::E: 'IlŒIR REIATIc:tGIIP 'lU 'IllE 'lllELREI'ICAL KXEL OF 

CLINICAL~ 

CLiNICAL 
SITUATION 

c 
PRACTICE 

PERFORMANCE ....... _--t--t·~ 

D 
PATIENT 

OUTCOME 

'!he oojective stI.uctured clinical exam (ŒCE), developed by Harden (1975), 

is a Irethod which has been use::i to structure arrl stan:lardize an approoch 

ta the samplirq arrl evaluation of krxJw1edge arrl OO11s. '!he general 

principles esJXJllS€d in this lIEthod have also been emp10yed for B category 

instrujT~.nts arx3 mixtures of A and B. '!he ŒŒ dictates an apprœch ta 

rrea.sure.nent rather than its content. C6CEs operate by first specifyim a 

dClI'lk.lin of ~Jledge am skills (for A category instn.nnents) or clinical 

situations ard o:xl1p:ments of c:x:::rrpetence (for B category instruIœ.nts). A 

rcpresentative sample is drawn frem the dana.in. A test~ station is 
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developed to evaluate eadl item saJll)led. 'Ille requirements of a station are 

that it have a standardized stim.ùus ( eg. X-Ray, oral examiner, patient) 

an:i a pI"'ClSf.€Cl:ively defined arxi st.an:1ardized set of criteria whidl can be 

used ta rate perfO!.11m'Ce. SUbjects rotate in rardan sequerce thrc:u:Jh aIl 

stations. '!he m.nnber am lerxfth of stations is variable. 

When A category :i.nstruIœnts are used ta measure clinical carpetence, it is 

assumed that: 

1) the knowledge, skills, ju::kJement an1 attitudes required foT.." 

clinical canpetence in a specified danain are knc1.vn am tbat the 

i.nstruIœnt selected is able to IœaSUre these abil i ties 

2) a subject who does not p::>sseSS adequate anounts of the specified 

prerequisites will not be able to deIIDnstrate clinical c:x::atpetenœ 

in the clinical situations ircluded in the defined. danain 

3) a subject who does not p::>sseSS adequate arrounts of the specified 

prerequisites will not be able t.o perform effecti'/ely in day te 

day practice 

4) the patients seen by subj ects who do not possess adequate aJllJLUlts 

of the specified prerequisites will have worse out.caœs than 

patients who are seen by subjects who do possess the specified 

prerequisites . 

'Ille evidence te support these assunptions was reviewed in Olapter 2. 

'Ille next section will provide a detailed analysis of the i.ns1:rurœnts usOO 

te rreasure clinical CCIlpet.erv::e. 'lbe geI1e-ral characteristics of this gro.1p 
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of inst.rurœnts in œlation ta the ether groops will he identlfied in this 

section alo~ with the related a.sstmpt.ions in score interpretation. 

'Ihis group of i.n.st.nnœnts is developed. to lœasure saIe or aH of the 

cx::KT1pO~ts of clinical CCIIIpetence (eg. data collection, diagnosis, 

manage:rœnt) with a defi.ned patient prcblem. 'Dùs differentiates them frem 

A category i.nst.n.nœnts where measure:œnt is carried out without a specifie 

clinical prcblem contexte UrùiJœ C category inst.ruIœnts, c:arp:ments of 

clinical canpetence/performan:::e are rot neasured in day t..o day practice. 

Rather the subject' s abUity to perfonn in a defi.na:l clinical situation 

within a defined tirre period am sett~ is assessai. 'Ihere is usually 

sorne effort to stan::1arùize the clinical situation am ether factors which 

could influerx::e the quality of their perfOI1l'\alX:e (eg. delays in the return 

of lab data). This is usually done by sllrulatin; the clinical situation 

am stan:1ardizin:J the Iœa.SUreIYalt procedure. In theory, this group of 

instrurrents evaJ uates the subject' s abili ty urrler qJtimal practice 

cira..nnstances whel"BaS the C group 0: instruments evaluates their 

perform:mce un::ler usual practice corrlitions (web may or may not be 

optimal) (Cror~ch, 1970). 

When clinical canpetence is evaluated us~ this group of instruments, it 

is élSS\.ll"OOd that: 

1) canpone.lîts of cliniC'..al canpeten:e whieb are important 

detenninants of patient out:.o::Iœ have bean identified 

2) that tl1e actions required for optimal patient out:caœ in eam 
clinical situation evaluated have been identified 

3) the inst.rurne.nt is able te aocurately IœaSUre the identified 

c:x:.tl1pOl"Iets of cœpet.ence 

4) the subject who does rot possess adequate aJOOUI1ts of ead'l of 

these <XlT1pOI'\eJ1ts will be unable te perfonn effectively in clay to 
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day practioe in the defined danajn of infe.I."eOCle 

5) the subject who does nat possess adequate arrounts of these 

~ts will have major deficien:ae5 in one or mre of the 

prerequisi te abili ties: knc1wledge, skills, ju::igexœnt arx:V or 

attitl.xies 
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6) within equivalent group; of patients, that the pa.tients of 

subjects who do not possess adequate annmts of each of these 

~ts will have ~ health out.a::aœs than the pat1.e.aits of a 

subject who possesses these canponents of canpet.eIu:!. 

'lbe evidence ta evaluate these assumptions was reviewed in <l1apter 2. 

'lbe inst.rurrents in this category measure the quality of day ta day 

perfonnance in clinical situations. One or IIDrE of the folla..Jin:J 

carnponents of p?.rfO:rrtlalX:e are rreasured : data collection, dia~is, test 

selection arrl interpretation, m:magement, professional c:x::mrunication, 

professional responsibility, workin:.J 1<.:ro.tJ1edge, ard patient 

CCilUttllnication. Professional responsibility is the one c:arqx>nent of 

perfo~ which is net aIœmable te ~ wi'ch B cat.egory 

instruments. It is usually defined as the irrlividual's ab1.1ity ta 

deIl'()nstrate responsibility for patients in daily prdctice. 

'lbe quality of perfonnance is nost c:::cttm:ml Y ascertained by one of t:wo 

rrethods: clinical supervisor/colleague rati.n:Js of perfO:rmaI"Ce in day te 

day practice arrl. chart audit. When perfOl:lIl.iID:e is rated by colleagues or 

supervisors, a starrlardized form is generally erployed. It lists arrl in 

salle instances defines the ~ of interest. A five to seven 

category Li.kert scale is generally errployed for ratillj the quality of 

perfOrmaIX:e for each c:arponent. Behaviarrially ard1.ored ratillj scales have 

also been used. 'Ibe source of data used te assess perforz:oarv:::e is 
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unstructured. stillman (1987) ocmnents that JOOSt of the data used to 

evaluate perfo~ are derived fran oral presentation aIrl d j SOlSSion of 

patient cases rather than direct observation or chart review. 

Olart audit is a m::>re structured awroach to the ascertainIœnt of 

perfOl:llla.OC:e quality. Prospectively defined criteria are used ta audit a 

sarnple of provider chart.s aver a defined ti.ne periode '!he criteria may be 

specifie ta certain types of eUnical situations (defined as tracer or 

irrlicator cx::>n:litions). Altematively, criteria may relate ta the general 

requirements for the process of Câ..""'e for aU clinical situations within a 

specifie dana.in of practice. A qualiLy of perfonnance score is generated 

by calculatin:J the mnnber of t:inY=s t.he pro'lider CCiTplied with the defined 

criteria in the c.harts sampled.. This m:thoo of evaluation is not suitable 

for the evaluation of sarre areas of cx.:tnpetence, namely patient 

CXJItlIIlLlI1ication, prcfessional CXllIUWI1ication. am professional 

resyxmsibility. 

'Ibis category of instnnnents is used to evaluate elinical perfo~. '!he 

resul ti..rg scores are often used te draw inferences about clinical 

caupetence a."Ù the possession of prerequisite abili ties. For example, a 

subj ect who has lCM scores on a clinical perfOrIIE.rlCe measure is assumed to 

be less competent. It is also assurred that the subject will have najor 

defieiencies in one or nore prerequisite abilities: Jm:MIErlge, 00115, 

judgement aro;or attitu:les. When clinical perfonnance measures are be:i.n:J 
used te measure clinical carpeten:::e, the follow.ln;J assumptions are be1..m 
nade: 

1) canponents of elinical perfOrIIléiI're which are important 

determi.na.nts of patient ~ have been identified 

2) the actions required in eadl cx::JIlXJI1erlt for optimal patient 

ootc::c:Jœ in each clinical situation evaluated have been identified 

3) the i.nst.rurre.nt is able to accurately measure the identifie1 



1 

4) subjects who have lCM scores an performance evaluatian measures 

are less CC,l'['fetent than subjects with high scores 

5) ether system am. provider related determinants which may 

influeI'X)e performanc:e are eitber associated with subject 

c:::anpetence or are Irt a.ssociated with perfOI1llêilX:e evaluatioo 

SCX:'ln~ 
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6) subj ects with lCM scores on performance evaluation Iœ!aSUreS have 

major deficierx::ies in one or IIDre of the prerequisite 

abilities: Jmc1....rledge, skill, j\.ld:jeIœl1t an.::l/or a'ctitude 

7) the outcames for the patients of subjects 'with 10\01 scores on 

performance evaluation measures will be worse t:han for subjects 

with high scores (within similar gra.1pS of patients) 

'Ibe evidence which is available ta support these assurnpt.ions was reviewed 

in Cl1apter 2. 

'Ihe lOCl6t frequentl Y xœasured patient c::ut.canes are lOOrtal i ty, IIDrbidi ty , 

satisfaction, an::l c:x::I1pliance wi th therapy. Olart atdi t arrl follOYl-Up 

patient interviews, examL"'lations/lab data arrl/or questionnaires have been 

used te measure out:.care. 

When patient a.rt:cx:.tœ is used to draw infere.ooes abc:m the quality of 

provider perfonnaoce or cc:rrpetence, the follO\olÎng assurrptions are made: 



1) the cutcx:me beirg IœaSUred is of iDpo~ to the patient or 

society 

85 

2) the o..rtccme of interest is accurately mea...eu.red. usirq the select.ed 

IOOt.hcd 

3) other factors Wich may influence patient out:.cx::me, other than the 

perfonnaoc:e of the provider, have been taJœn into account 

4) the perfo:rmaoce eva.luatian SCXlre of providers de.liverin; cal"e ta 

patients with poorer out.c:cioos will be less than for the providers 

of patients with better out.c:aœs (after other patient, di sease 

am health care system factors have been taJœn into account). 

5) when other patient, di sea5e am health care syst.em factors have 

been taJœn into account, pal:ients with poor outcomes will have 

had their care delivered by less carpetent providers than 

patients with good outccmes 

6) when other patient, disedse an:1 heal th care system factors have 

been ta1œn into ac:count, patients with poor outc.oIœs will have 

had their care delivered by providers who have m:tjor deficiencies 

in knowledge, ski l 1 , jtrlgerœnt arrljor attitudes than patients 

w i th gcxx:l o:.::œames 

'The evidence to support these assumptions is tooagre. With the exception of 

surgical problems, it is net cc:mron te firrl patient oot.cx:::Iœ measures used 

as a mec.1TlS of draw:irg inferences alx:Jut provider canpete.rx::e or perfonnance. 

'!he rre.asureme.nt of clinical CCll'petence requires the selection of an 

instruIrent ard the specification of the method of measurement arrl score 

interpretation. A variety of awroa.ches can be taken in the specification 

of the rrea.su.reIœnt methcx:i arrl instrument selection. In the l iterature , an 

array of eponyms are used to differentiate these various approadles am 
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instnnnents. 'Ihis section will review the cx:IIpClI1el1ts wdl are CCIlIIDll ta 

all inst.nnœnts anj methcds. 'Ille cptians wtUdl are available for ead'l 

c::ci'Ip)nent id2ntlfied will then be descr.i.bed. Finally the potential SOllrCeS 

of rooasurement errer, 00th ra.rrl::m arrl syst.ematic, associateà with each 

option will be identified. 

Clmical ~tence is usually Jœa.SUred with the objective of c1assifyirq 

subjects as competent or in:unpetent in a de.fi..;. Jd danain of clinical 

practice. 'l'here are four canponents of the Iœ.aSU.reIœflt methcx:1 which IIU.lSt 

be defined in relatiOf'shlp ta this objative: 

1) 'lbe clinical practice dCilla.in ta wl"üch inferences will be drawn 

needs to he defined (I::>œlain Definition) 

2) The metho::i of sarrpl~ fram the danajJ1 needs ta be specified 

(5arrplin;J ~thcd) 

3) 'Ihe rretho1 of IœaSù.rl.rq ~tence œ.eds to be identified 

i.oclu:ling inst.nmeJ."'lts, settirYJ a..rrl tiIœ frare (~t 

Process) 

4) 'lbe rretJ:lOd cf classifyin:J subjects into canpetent arrl i.rx::arpetent 

cat.e;Jories needs to be specified (Score Classitication Methcd) 

T.1e opti 0nal apprœches which have Î..""€eIl used ta address each of these c:x:m

ponent:.s of the m.eëtSUr'=' ... Jnent œthod \.;ill be re.'iewe::1 alorq wi th the sauces 

of measuxement errer 'whld1 are associated with each cption. 

The definition of the cl.iIùcal practice danain charact.eristica.lly ircltrles 

the identificatio., of cli ..... ical ::ütuations whidl woold he incltrled in the 

danain, the location a"Xi level of practiœ expected (eg. primary, 

secorrlary, urban ambulatory) arrl the c:anponents of <XlI'Ipetence te be 

--,----------------~=------------~~--------

= 
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measured (eg. data collection, manageIœIlt). 'll1e danain definitian 

represents the sanple frame for c::œponent 2, sanplÏ.n:3' zœt:hOO. It is 

usually organized in a lII.Ùti-way grid of clinical situation by location of 

practice by level of practiœ by c::œponents of <X:i!pet.en::e. Decisions nust 

be made akxJut heM variables within the grid are àefined or classified am 
~ they a.-e generated. 

'!he ~ions 

In 01apte.r l, the three major mathods of identifyi.n:J an:3. classifyirq 

carllXlDents of canpetence were identified: job analysis, raIe delineation, 

arrl critical .incident analysis. 'The advantages arrl limitations of each of 

these methcxis were identified. Critical incident analysis was identified 

as the methoo which was IOC>St ccxnpa.tible with the assumptions an:l 

inferences which are usually drawn about scores 2Xis~ frem clinical 

c::::anpetence neasures. 

'The major methcx1s of classify.ing the clinical situation were alse 

identified in Œlapt.er 1. In Cl1apter 2, the limitations in our 

un::le.rstan::l.in:J of the attributes of the clinical situation whidl. influen::e 

perfomance were discussed. 'The major met.hcx:ls of clinical situation 

classification include: by prevalence (of the diagnosis or syrnptan), by 

treatability, by age and gender, by severityjchronicity, am by type of 

nanagerre.nt required. Al though pre'.'êÙence 1 age arrl gen:::ler can he generated 

empirically, the re.maining attributes are often classified by panel of 

experts or representatives fram the clinical demain of interest. '!he 

clinical situations ta he included anà excluded fram the clinical practiœ 

dana.in are alse custamarily determined by a combin."':--"ion of expert panel 

am en-pirical ddta on dlsease arrl syrnptom frequency. 

IJ:x::ation an:i level of practice are defined an::i classified by e..'q)€rt. or 

representative panels. I.evels of practice include: primary, secon:1ary an:l 

tertiary. Location of practice in.::ludes: hospital (general arrl critical 

care), ambulatory (office arrl clinic) , urban, rural and renote. 'Ihese 

categories are not IlUltually exclusive. 'Ihere is no clear clifferentiation 

of the types of services which wa.ùd be expected in each level arrl 
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location of practice. 

Sources of ~t Error 

A certain anomt of rarx:la:n error in the specification of the clinical 

prac'""...iœ dcnain is to be expèCt.ed when expert or representativ,,: panels of 

professionals are used. '!he Illé\gnitude of this pJ::"OOlem would be influen:::ed 

by the size of t..'1e expert:/representati ve group, met.hcd of selection 1 arrl 

variance in professional q:>inion abcut. the clinical prdctice domain. 

systernatic bias in domain definition is probably a great.er prublem when 

expert or represe..ntati ve professianal panels art.:! used. As describOO in 

Olapter 1, different c::arporv?nts of carpeten:::e are generated by diff<?rent 

subgroups wit.hin the profession. 'Ihe approach taken by LdDuca et.al. (1984) 

in the definition of a yE'.neral practice dmain provides an e.~{ . ...4T1plEl of 

control of systernatic bias in domain definit:on. Empir.ic<ll cbta fran 

102,705 IX1ysician patient encounters we.re content analyzcd to proàuce the 

definition of the darnain of clinical practice ta whidl lnfe.renccs W'e.re te 

he drawn. Expert panels vIere then used tn ide.ntify important c::anponents of 

clinical campeteIY.:e requ.ired for each of the 40 patient managenv:>....nt 

paradigms included in the danain. 

2: Sëmplirg Methcd 

'The Options 

'l\o,U decisions have te ro nade with respect ta sa:rrpl~ method. 'The first 

decision relates te how many clinical sitnations must be sanpled dIÙ ha.v 

many ti.mes CCiI'pOnents of COITq?etence must he mo....asured ta derive a stable 

estinKlte of subject perfornan::::e. 'The literature am p!:"ID..::iples in 

relationship to tTùs question have bee.n rec.ently reviewed by Swansorl am 
NoreW (1987). The variance in perfo:rmance within the demain, the type 

an::i rn.nnber of CXiITpOnents of cx:rnpet.ence tested arxl the instrument selected 

will all influence sample size requ.L~.....rrts. Feasibility in test 

administration ultimately det.e.rmi.nes the rrumber of clinical situations 

which will :he sampled. 
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'!he secorrl decision relates to how ~ling is te be carried rut. 'Ihe 

question of haN am what ta sample is influenced by the i.nst.rurœnt which 

has been sclecte::1 ta me.astl.-re c::aIpe-.:.erce. Variou..c::; forll'w3.ts 3.re available te 

present the cli.."lical situation (see CXlUpOnents of the instrument). With 

;:atient fonnats, it is QC)'.),:üly rot possible ta present all clinical 

situations ircluded ln th2 clinical practice c:lc:ma.bl. Wjth pap?r an:::: 
computer formats, it 15 not possi1:.\lE! ta lIlI8dsure all campon.ants of carpe

tence considered ta he of importan:::.e. Deperrlirg on the instrLnœnt 

selected, samplin:J fraru the dzfined dcm?' n m.JSt he limit.ed ta those 

clinical situations a.rri/Ol o::Jmp:::>nents of car,petence HrUcll can be 

evaluated. Given these restrictions, a stratifiect rarrlom sampI€: of situat

ions b'.l location of practice am o:::xnponents of competence roay be 

selected. More comrocmly, a sample of clinical sjtuations is sele.ct:OO te 

represent the val.'ious disciplines inc.l..\.lded in t.."1e dœ.:dn and practice 

locations. 'lhe canpcnents of canpete.nce which are nnst rdev-ant ta these 

clinical situz..t~ons arrl locatio:1S of practlœ are then iden:ified by an 

expert or repn-sentative panel. 

Sources of Measureroc>nt Error 

If an insufficient ,number of clinical situations are sampled, rarrlan error 

in the estimatitn of clinical canpetence is a potential problern. 

Restrid-ions introduŒ'd by instnnnent fOrlllilt an~ a potential source of 

systemati:: bl~ si.nc""e only a select subset of situations or canponents of 

c:x::KrIpetenc.e can be e'Jaluated. Systematic bias may alse be intrcduced by 

sarrpling rrethods "Jhid1 are non-raman. Different selection groups may 

place emphasis on different clinlcal situations or compone.nts of 

c::anpetenoe in 'L~e practiœ demain. Inferences about cx:::gypetenœ would be 

biased by these sele::xion practices. 

'Ihree decisions are usu311y required in the specification of the 

Jœa.SllI"el11et proc::ess: the selection of the i.nstrument(s) ( the specificatiun 

of the test sett.i.rq am t'le specification of the tirre frarre am corrlitions 
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of measu.I"E!lOOllt. 

'!he cptions 

'!he options whim are available in the selection of the fa.lr cx:rrpanents of 

the IœaSUrell1el1t i.r1-~ are det-.ailed in the next section. J:a::isions in 

relationship te the test setti.nJ, in part, relate te the type of 

inst.ruIœnt selecte::l. For paper an:l carputer formats, a classrocrn or 

office setti.nJ is usually employe:i. For patient formats, the issue of test 

sett.in::J is pr.:lbably oore critical. 'll1e 1:hree options usually enployoo are 

a hospital or clinic setting, a simulated officejhospital settirq or a 

classroam. It is hypothesized that the subject's behaviour in re5IXlnse te 

the clinical situation (for patient fonnats) may be influenced by the 

characteristics of the settirq in whkll the clinical proble.m is 

presented. For example, if a patient with acute chest pain is seen by the 

subject in a classrocm settirq, the subject may confine hls!hcr behaviour 

te the solicita.tion of relevant history since facilities for patient 

examination are not provided. 

Test tirre per subj ect is detennined by heM many C'CiI"pOnents of canpeten::e 

are te be testrd within each clinical situation am the total m.nnber of 

clinical situations included in the evaluation. 'Ihe lerqth of ti.Iœ per 

clinical situatlOn can be as short as 30 secords, for nultiple choice 

formats of pœ..5€I1tation, ta one hoor for patient formats cf 

presentation. For shorter tille pericxls, the subj ect 's response te the 

clinical situation is usually structured within a defined set of 

parrureters • 

Finally, the conditions of the mea.surement process ll'D.lSt be 

specified. 'Ihese include a stateIœnt alxut the prrpose of the evaluation, 

the methcrl of rreasurerrent an::1 scorin::J, the decisions which will he made as 

a result of test ppxformance arrl the ronsequence.s of an adverse 

performance outcome. rt is hyp::1thesized that sub j ects, even in the abserx::e 

of information, ~/ill draw CXlflClusions al:x:ut eam of these issues which in 

turn will infl uence their perform:m::e. 
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Sa.lrces of MeaSl.lrE'.lœI1t Error 

Measurerœ.nt error in relatianship te the dloice of instrument will be 

covered in the next section. Systematic bias is the major potential soorce 

of e.rror in relation.s.hip rD the. ether attribute.s of the measurezœ.nt 

pnx:e.ss. with patient formats, artificialities of the test location may 

bias the resultin:l e.stimates of ca:rpetence. It is hypothesized that the. 

potential for this fom of bias would be greate.r for dinical situations 

which would nonnally be. seen ard managed in resource intensive. settin;Js 

(eg. errergency prdJlems) . 

AlI me.a.sure.rœnt rnetho::ls provide seme lilIÙtation on the tirne spe.nt per 

clinica1 situation. This is a ~zed artificiality which is nec:essary 

for l~e scale administration of the me.asurement method. With shorter 

test tim2s, the subject's awroach te the. clinical situation must be 

structured. It is hypothesized that the more structured the approach, the 

great.P..r the. likeLLhocxj for bias in the estimation of the subject's true 

ability. 

Biases introduced by the corxiitions of t.hè measurement Iœthod have given 

the. general label of 'test-wiseness' (Cronbad1, 1970). For exarrple, 

subjects may conc:lude that bonus IX>ints can be acc:rued by the canpletion 

of an exhaustive history am the avoidance of costly investigations. If 

this were the. case, the subject may resporrl te the clinical situation in a 

different rnanne.r durinJ the rœasurerTE1t process than in ûctual practice.. 

~ 4: Score Classificaticn Met:hcxi 

A rœasurement process will typicaHy geœrate a score for canpe.ten:::e in 

eadl. of the clinical situations tested. In multiple-choice fonnats, this 

score is gene.rally dichotarous (correct, incorrect). In other paper an:1 

patient fonnats, the. SO)re generated is continuous, representing the 

m.nnbel' arrl importance of perfonnance criteria which were met by t.he 

subject. In IlOSt situations, eac:h cliniCàl situation is given equal weight 
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arxi an overall CCIIIJ?r"tence score is cala..ùated by averagÏn:J the scx>res for 

eacll clinical situation. 

'Ibis score may be interp>:eted in b,.~ major ways: as an estiroate of the 

subject' s canpeten::e in the defined practice danain or as an estimate of 

the subject 's canpet:.ence relative te other subjects who have carpleted the 

same measurement procedure. When canpetence is bei.n:J measured to detennine 

academjc progress, licc.-.sure or œ.rtification, the contlnUOJ.S score JlUJ.St 

be collapsed into a binary classification of canpetent arrl i..rt::arpetent. 

'Ule Options 

One of two approaches is qenerally used. In the criterion awrœch, an 

expert or representati ve parv:!l of professionals prospecti vel y specif ies 

the minimum score which is required te be considered c.::F.lpetent. '!his rnay 

ta1œ a nmnber a fonns. For e.xample, the miniIm.nn score per clinical 

situation may be specified an::l a specified nurnbe..r of clinical situations 

must be above that minimum score for the irrlividual to be consldered 

canpetent. Alternately, œ.rtain performa.rx::e criteria may be identified as 

being critical an::l aIl rrust be carried out in the clinical situatjons 

tested for the subject ta be considered carpetent. 

'!he secorrl approach is the normative classification method. SUbjects who 

faU below a specified stan::iardized score on a nonnal distribution of 

scores gene.rated by all subjects t:.aJdnq the test (present anj past) are 

considerect ta be iocœrpetent. 'Ihis awrœch i.e; described in detail by 

cronbach (l970). 

Sources of Measurerrent Errer 

As migi!t be expected, rarrlan errer in the classification of carp:!ten::e 

would be greatest for subjects who are ne.ar the Oltpoint on the continuous 

scale. Ran.1am errors in the classification of subjects who are two 

standard deviations abcNe or belaw the a.rt:pcint are less llkely. For 

normative classification IOOt.l1o:ls, rardan errors in classification are 

prd:>lematic when a small sarrple of subjects has been used te establish the 
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normal score distril:uticn. 

systematic bias in classification is a potential problem fcr the criterion 

awroach. As irrlicated in .:he previoos sections, the CX"Jlt'OSition of the 

expert or representative p..-'Ofessianal groop can biéu, t.."1e classification of 

c:x::mq:>etence. Different types cf group:; c:cul.d generate different 

classification criteria. In the abse.oce cf empirical data whid1 ~d 

identify the critical cœ-iJC..tlr' .... lts of ~t.era!, bath awroaches are at 

risk of I!V2aSUrllg f scorin~ éll" .... '1 ultiroately classifyin;J subjects with 

criteria whid1 are irrelevarr'~ to perfcnnan:::e an:! patient outccme. 

Systematic errors in class.l.fication could be in either direction. 

Systernatic bias is also a potentially ilrportant prcblem when a nonnative 

classificaticn approadl is be~ used to draw inferences to a clinical 

practice domaine Cahort effects ma.y dearly leë..d to classificaticn errors 

in either direc~ion. 

Inst.ru!rents which are used to IœaSUre canpetence have four canponents: 

1) a IOOthod of present~ the clinical situaticn in whiC'b canpetence 

is to be rooa.sured (the test stinulus) 

2) a IOOthod of establi.sh.i.n:::J what behaviour is to be measured in 

response to the clinical situation (perfo:nnance criteria) 

3) a IOOthod of reco~ or ratirg behaviour whid'l occurs in 

response ta the clinical situation (ratin:.J œthod) 

4) a IOOthod of assignirg a nurœrical value to the behavioor measured 

(scor~) 

In the developrent or selecticn of an instrt.nnent, decisions nust be made 

aba.rt each cf these c::arpone.nts. '!he potential sources of measurement error 

an::l their consequences for instrt.nnent reliabilh .. y an::l validity will vary 
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cieperrlin;J on the cption selected for each carponent:. 'Ihese qJtions am 
t.heir oansequerx::es for measurement will be reviewed. 
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'nlere are four major ways of presentirq the clinical situation: by paper, 

cœp.rt.er, oral examiner am by patient. 

Paper Fonnats 

a) 'Ibe ~ions 

'lhis is the IOClSt camron method of presentin::J the clinical situation in 

clinical canpetence evaluation. IIx:lu:led within this category are the 

Patient: Management P:rdJlem (FMP) (1wrGuire, 1967), the Sequential 

Management Pr'ablem (SMP) (~, 1975), the l-h.ù.tiple--01oice Question 

format (MC:l,2) arrl the ~rtable Patient Prcblem Pack (P4) (f3arra.Js am 
Tarnblyn, 1980). 

'!he various options within this category differ by the arrount of relevant 

patient information which is provided ta the subject before they are 

required to select ;m action, the rn.nnber of actions whic:h are available 

for the subject ta choose frem an:l the CCIlIIpOne.1ts of c:x:xrpeterx::e which Gan 

be measured. 

'!he ~ format C;;enerally provides the rost infonnation te the subject an:l 

the fer.vest cptions ta choose fran. 'llie c:x::trp:meI1ts of ccmpet~ it 

rrea.sures ë.:re usually limiterl te diag:ocsis, test selection am 
interpretation and managE!lœI1t decisions. 

'!he P4, H1P am SMP all provide an initial stat:..eIœnt of the patient' s 

prcblem. AlI further data am actions IWSt be detennill?d by the subject. 

'!he FMP provides a brardlirg format with 5 te 10 pŒ>Sible actions the 

subject may dloose fran at each brard1. Data fu.""e providErl accordi.rq te the 

actions selected. 
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'!he SMP provides 00 cptians, the subj ects lIllSt generate their own actions 

at each step in the process of managi.rv:J the patient· s prablem. After the 

subject generates actions, the actions arrl result~ patient data 

generated in the actual patient si'bJation ace provided. 'lhis p~ 

continues in a sequential fashian. 

'The P4 provides the saIœ array of actions at ead'l step in the rnanagelOOl1t 

of the patient· s problem. '!he actions are gra.lpE!d by clinical category 

(eg. history, Iilysical, tests) am in:lude all options oormally available 

in a health care settin:J. As tl1e subject selects each action, the 

infonnation v.ruch would he gained fran the patient with that action is 

provided. 

'These t:hree formats can measure data collection (in tenns of 

appropriateness of items selected), diagnosis, test selection and 

interpretation, anj the selection of management options. 'Ihey do rx:Jt 

measure the ability te carry out data collection or patient ccmcunication. 

Potential Sources of Measurezœnt Error 

Paper fonnats have the advantage of starrlardizin;J the presE..Tltation of the 

clinical situation for aU subjects. 'This eliminates sources of ran:ian 

error in the presentation of the clinical situation. 'lhere are two 

potential sources of systematjc bias. '!he first is cueirq bidS. canpetence 
ma.y be overestimated if the subject is a.Ied te sela..""t actions by virtue of 

the choices available. It haB been asst.nra:l that the Ir()re limited the 

choice, the nore likely the subject is ta be Oled by options available aTXl 

hence the rore biased the estimate of CCitpe~. 

The secorrl source of potential systernatic bias is fonnat bias. It bas been 

h)'P'thesized that the Irore artificial the representation of the clinical 

situation, the IOC>re like1y that behavlour produced will be different than 

actual practice. For exarrple, the M<J;;? fonnat is the lOOSt artificial 

representation of the clinical situation. Cœpe~ in diagnosis neasured 

with this fonnat may un:1er or overestimate the subject's ability ta 

~tently diagnose situations fru:n the same dctnain in practice. 
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CoInpùt.er Fonnats 

'!he ~ons 

'!'No types of 0CIlp.l1:er formats h.-"lve been develq:ei. 'Ille first provides a 

format similar ta the Patient ~lanagement Prablem whid'l is presented by 

carp.It.er rather than on papex:. '!he secxn:l is still in the process of 

developrent. It provides an uncued, natural l~ge fomat. '!he 

present:in:J problem is provided. am the subj ect IlU.lSt request aU S\J.OOequent 

data by enter:in:J a request frcm the keyboard. It is concei vable that in 

the future, patient response oould be provided by interactive video 

disco '!he cœponents of cc:arpeten::e IœaSUred by CCi1'p.lter fonnats are the 

sarre as for paper formats. 

Sources of Measu.rerrent Errer 

Similar to paper fonnats, rarrlan error in the presentation of the prc:blern 

is eliminated by use of carp.rter presentation. '!he IMP type of c:arp.1ter 

fonnat has the sarœ cue.ï.rg bias potential as the fMP. Fonnat bias is a 

potential prablem with aU forms of silm.ùation. 

In acklition, bath types of 0CIlp.l1:er prcgrams have a potential 

~ol::>e bias. SUbjects who are less canfortable with <X.IIp.lter 

~logy may be apt ta select fewer actions than those who are lOOre 

adepte 'Ihis bias was deroc>rlstrated in an early study by Feightner an:} 

Nonnan (1978). More actions 'Nere selecterl by subje.cts in a paper 

presentation of a patient mmagenent prcblem t.~ a ~:er presentation. 

Oral Examiner Fonnat 

'!he Options 

'Ihe clinica1 situation can be presenterl to the subject by an oral 
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examiner. 'Ibis is done usi.n;] one of two tœthods. In the first metllcxi the 

examiner presents saœ initial clinical data te the subject arrl asks the 

subject for hisjher ~ressions or plan of action. ~ on the 

subj ect '5 response, additional questions or clinical d'lta may be 

provided. In the seconj method, the oral examiner assumes the !"Ole of the 

patient. '!he subject is expected ta cany art. actions they would taJœ in 

an actual situation. '!he examiner provides the data whid'l would be 

obtained for each of the clinical actions selected. 

In this format, both rarrlom error an:i systernatic bias may influence the 

content of the clinical prcblem presented. Randam errors may be present in 

bath the content of the presentation (eg. sane data are provided for sarre 

subjects but anitted for others) arrl the manner in which the data are 

provided (eg. emphasis is placed on one aspect of the prablem for one 

subject but net for another) . 

Systematic bias in the content arrl manner of clinical prablem presentation 

is prabably Irore cc:mronplace. One of the characteristics of t:hi.s methcx:i of 

presentirg the problem is that the examiner can vary the difficulty of the 

problem am. provide explanation when an aspect. of t~ problem is 

uœlear. 'Ihis is percei ved ta be advantageous in that the extent arrl 

limits of the subject's ability ta Jllëll1éige the clinical situation presenterl 

can be effectively explored. 'Ihe diffia.ùty is that eadl subject is 

essentially given a different test arrl is nea...crured on a different 

scale. In addition, attributes ether than clinical a::IlTp8ten:::e may 

influe.rx::e both the subject' s response ta the situation arrl examiner 

behaviour. 

Patient Fonnats 

'!he Options 

'!he t-wo Irethods of presenti.rg the clinical situation with a patient fo:rma.t 

are with st:arrlardized patients ard with unstarrlardized real patients. '!he 
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starrlardized patient format iœl\rles real patients am healthy irxtividuals 

who have been trained te si.m.ùate a particular clinical problem. 'Ihey are 

differentiated frem unst.arrlardized real patients by beirg trained te 

p~ide a reprcx:iucible po.s:.trayal of an actual clinical problem at a 

specified point in tiIœ. When real patients are used, they present the 

actual p:rdJlem which brnlght them ta the hea.lth care system. '!he content 

of the prablem nay vary depen:iin:J on the point in tiIœ v.hen they are seen 

by the subj ect. 

When sta.rrlardizeà patients are used as the methcd of presentirq the 

clinical situation, the same situation is used te IœaSUre all subjects 

evaluated. When real patients are used as the tes'c stinu..ù.us, diff~""ellt 

real patients with a similar clinical prablem are USErl te evaluate aU 

subjects. AlI canponents of canpetenoe except lOnJ t.erm managerrent arrl 

professional responsibility can he measured with bath patient formats. 

Sa.lrceS of Mea.surerœnt Errer 

Unlike pape.r an::i computer fonnats, rarrlam errer is a potential p.coblem in 

the presentation of the clinical situation with bath types of patient 

fornats. It bas been assumed that starnardized patient trainirq would 

eliminate randan errors in the presentation of the clinical situation. 

'Ibis assurnption will he evaluated .in study l of this thesis. Rarrlan error 

in the unstarrlarclized real patient 1 s presentation of their clinical 

prablem is often anea:1otally reported. '!he patient rnay neglect ta recall 

certain items on history for one subject but r€'.fœlTlber for another. SUbtle 

J.:hysical fin:lings rnay be present on sare occasions but not on others. 

'IWo types of systematic bias rnay operate in bath types of patient 

fornats. Errors of omission an:i commission in the rer...all of relevant 

patient da+-...a rnay alter the content of the clinica1 situation presented arrl 

as a coI1.SeCJLlence, the subject 1 s choice of actions in resp:mse ta the 

clinical problem. Secorrlly, true ~es in the re.al patient's prcblem 

aver tirne may alter the content of the presentation with different 

clinical actions selected by subjects seein1 the patient in clifferent tille 

peric:ds. 'lbe time period bias rrey also influeœe the starrlardized 
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patient' s presentation. Fatigue may influerx::e the content of the 

presentation for subjects seein:J the patient in the late a:fterncon vs. the 

m:Jrnl.n;J. With the sta.rrlardized patient format, these two fonns of 

systernatic bias are assumed ta he eliminated by t.rain.irg. This é\SSUl'l'qJt.ion 

will be evaluated in Study 1 arrl 2 of this thesis. 

'!he decisiofl of what behaviour te roe.asuœ in a clinical situation is 

probably one of tl1e m:st lmportant for instrument valiclity. 'lhe choice of 

perfonnance criteria relates 't..o élSSIllTptions 1 anj 2 of the B category of 

instruments. It is a..sst.nned that the CCitIpJI1€11t.s of canpetenc.e which are 

selected for ~t an:! the clinical actions specified within each of 

those camponents are important detenninants of patient outcaroe. If 

irrelevant performance criteria are sp2Cified, then subjects who are 

incornpetent (i.e. they may do l'lann ta patients) may not be detected. 

'!here are two decisions which I!UlSt be made with respect to the 

specification of perfonna.rx::e criteria: who should specify perfOl:1t\aIX:e 

criteria arrl hcw should it be done. 

'!he Options 

'IWo types of groups are custornarily used ta establish perfonnance 

criteria: the expert group arrl the representative professional group. '!he 

expert group is camposed of individuals who are reccxyùzed for their 

expertise in the clinical problems used in the evaluation. '!he 

represent.c"ltive profe..ssional group is camposed of practitioners who 

represent the subcategory within the profession to which one wishes ta 

draw inferences about canpetence. For exarnple, if one wishes te draw 

inferences al:xJut a subject's ability te he corrpetent in general practice 

situations, a representative professional group would consist of general 

practitioners fran various practice types arrl locations. 

Those who advocate the use of the expe1.t group hypothesize that experts 

are nore k::rx:Mledge.able aba.It those clinical actions whidl are nx>st 

j 
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critical to patient out:ccma. Advocates of the representative professioml 

graJp hYIXJthesize that criteria establ.i.shed by experts are tailorai te the 

select subset of difficult clinical prd::>lems whid'l are referred te their 

practiœ setti.n;J. As a result, criteria set by experts are both 

unrealistic arù inappropriate for the JOC>St c:x::mtOCli1 types of prtiJlem 

presenta-tion. 

'IWo methods are used for the generation of perfonnance criteria: group 

developoont arrl rating am pe.rfonna.nce-based develcpœ.nt. 'Ihe first 

rrethod relies on the group to generate perfonna.rK::e criteria and rate or 

reach a:msensus on the final set of criteria ta be employed. 'Ibe seconj 

rrethcx:l is less conutCn. 'Ihe performance of the designated group in the 

clinical simation of interest is used ta establish expe....-ted perforIT\EllX:e 

criteria. All actions t.a.ken by the group may be iœlu::led or only those 

which ~ most frequently. 

'!he generation of perfomance criteria for the MO;:J fonnat of prdJlern 

presentation is a special subset of the group developœnt am ratirg 

methcx:l. 'The available options ta choose fran arrl. the l'OClSt oorrect response 

is generated by the group. 

Sources of Mea.sure:rœnt Errer 

Randan error in criteria specification is a potential prdJlem. Different 

rernbershi.p in the two types of criteria specification grŒ1pS could result 

in different perfOl:ll'lalX:e criteria. fuis is particularly true when gra.Ip 

size is srnall or when the optimal approach ta the clinical prd::>lem is 

controversial. 

systematic bias, as :Lrrlicated, could arise by the use ot different types 

of groups: expert. vs. representative professional. In addition, regional, 

national arrl cultural cU fferen::es in performa.rx:e expectations with certain 

clirùcal prdJlems axùd result in the establishrœnt of different 

performance criteria. 
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~ decisions about the rati.rq!rec:x:nùin;j of behaviour produc:ed. in response 

ta a clinica1 situation IIl.lSt be made. '!he first decision is lmo will be 

responsible for ratin:J beha.vio.rr. '!he secorrl decision is how the rati.rq 

will be clone. 

'lbe Options 

In relationship ta the first decision, three types of raters/recol'"ders rnay 

be selected: the subjects thernselves, an expert rater or a trained 

non-e.xpert rater. With c:x:mp.Iter an:l paper presentations of the clinical 

problem, the subjects th.emse.lves are acting as recorders of the actions 

selected in response ta che clinical situation. With oral examiner ard 

patient fonnats of preserltation, either an expert rater or a trai.11€d 

non-e.xpert rater is used ta rate/record c.linical actions. In the 

ne.asu.reIœnt of CXiI'Ipetence 1 nroical facul ty are tradi t ionall Y consideree.' ta 

he expert raters. They may or net be trained ta rate/record the preseI1Ct~ 

of clinical actions s~ified by the pe.rfonnance criteria. stan:1ardized 

patients are one example of a trained non-expert recorder. 'Ihey are 

trained ta reami the prese.oce/absence of specified perform:mce criteria 

ard rate the quality of patient CCi1lIlUJJ1ication. 

with respect ta the seconj decision, the ratirqlreco~ of clinical 

actions my be clone by: 

1) the selection of actions by the subject frem a predefined list, 

2) the direct cbservation of the subject interactin;J with the 

patient or oral examiner, 

3) review of the written rE!C.Jrd which results f:rem the interaction 

with the patient or 

4) by the subjects oral response to the clinical situation 
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presentEd. 

In addition, for options 2, 3, an:i 4, actions may be recorded .1S beir'g 

present or absent or the relative quality of the action may be rated. 

Sources of Measurement Error 
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When the subject is used ta record the actions they have selected fran a 

predef.ined list, randan errors in the recoroin:J of subject behavioor are 

virtually e1iminated. When experts or trained non-experts are u..c;.ed te 

rate/record actions, a certain annmt of rand.an errer in measuren~nt is ta 

be expected. It Le; hypothesized that random errer in mo-.-asurcment may !:Je 

greater for r.be direct observation and oral res-pon..c:e forros of clinical 

action asœrtairment. In these two Irethcds, the ratf'..r does net usuall y 

have the lime ta reflect on the content or quality of the actions 

urrlertaken by the subject. 

'Ihe type of rater used te record/rate clinical behaviour may 

systeInat.Lcally influence the perfOJ:1tlaI'X::e criteria dc:x::urrented as beirq 

present or absEnt. T'he bias COI.Ùd operate in either direction. With 

respect t.o ho .... the ratifBS are done, wrltten arrl oral forms of response 

rray \.ll'Ùer or over estimate the subject's ability ta actually comply with 

performanc:e criteria. Urderestimates of tP..e subject 's ability would occur 

if the subject was unable ta adequately report the actions they \<oUÙd take 

in an oral or written faslllon. OVerestimates of ability wcllid ocx:::ur if the 

subject was unable or disincl.ined ta carry rut the sté\ted clinical actions 

in the clinical situation bein;} evaluated. 

CoIpa1el1t 4: Assign.:i.n:J a NuIIerical Value ta Perfarmm::e criteria 

Establish.irq performan:::e criteria was identified as one of the n:ost 

:i:nportant decisions in relationship to i.nstrurœnt validi ty. 'Ihe nethcd 

u.sa::i ta assign nurredcal values to specified performance criteria is of 

similar importanœ. 'Iheoretically, the rn.noorical values assignErl to 

performance criteria should reflect the relative inp:>rtance of ead'l 

clinical action for patient rutcx:me. If th.is is rct. the case, then urrlue 

weight is given to actions YJh.id'l may be of marginal inportarce. 'Ihe 
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resulti.rg score for cliniœl c:cIIpeterx:le W'O.Ùd then rot represent those who 

are DOre li.1œly to adlleve better or W'Orse patient ootcanes. 

The Options 

'!he œthods used to assign rn.n:œrical values ta perfonnance criteria are 

the same as those used te generate criteria. It is typical for the group 

who establishes the criteria to also assign IlUIœI"ical values. 

N\.Iroorical values are assigned by group consensus or by frequen::y 

weight. When established by group consensus, a value of 1 can be assigned 

to aU criteria gene.rated or saœ may be given greater weight by as..signin::J 

values of grea"tP..r tban 1. '!he latter methcd uses the rnnnber of times a 

criterion is rated as beir.g important by different group m?Jnbers as the 

assigned weight (in the instances of perfonnance generated criteria, the 

weight is the mnnber of tiIres the action is perfonœd). 

The same sources of rreasure.ment errer which were discllssed in the 

establishment of perfo:r.:maoce criteria aw1y ta t.he assigrnœnt of nurœI"ical 

values. 

In this c.hapt:er the n:easurenent properties of the reliability am validity 

were described. ReJ.iability was identified as a property of the enpirical 

IœaSUre. It reflects the degree to which the ernpirical measure is free of 

rardan error, a con:lition necessary for the detection of associat.ions 

between CJnc:epts of interest. VaUdity WdS identified as the st.ren;rth of 

the relationship between the ernpirical Iœasure an::l the conceptual entity, 

in this instance clinical carpetence. 'The absence of systenatic bias in 

the empirical measure is a necessary con:lition for instrument validity. 
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'!he procedure used te measure clinical CCIlt'9~ is cœplex. Eight 

canponents of the procedure were identified, fcm- relatin;J te the 

measurement proce.ss and four relat.i..rq te the in.st.nnœnt selected. A number 

of awroaches can be taken with each of the identified canpanents. Each 

apprœ.ch may be influenced by potential sources of ran:kxn errer am; or 

systematic bias. R:x)r reliability in scores derived tran a specific 

prex:edllre and instrument may he the result of randan errors cc.ntrib.lted by 

one or Irore of these c:arp:ments. '!he evicleIx::e needed te SUI=POrt the 

validity of a specifie proce:lure tm..lSt he tailored te address the 

identified ~ons .inherent in score int.erpretation. Systematic 

sources of bias which may invalic1ate these assumptions were identified in 

relationship ta the various apprœ.ches whid1 can be ta]œn with each 

canponent of the procedure. 

'!he sta.rrlardized patient was identified as one awroad1 which can be taJœn 

in the presentation of the clinical situation (the test stinulus) arrl the 

rat.in:J!recordi.rrJ of actions taken in response te the test stiltulus. 'The 

evaluation of randan error and systematic bias in the presentation of the 

test stimulus will be addressed in study 1 and 2 of this thesis. In Study 

3, r-arxiam error in recordi.n:j arrl selected sources of systernatic bias 

associated with starrlardized patient raters in two university sites will 

be evaluated. 

-
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'Ihe sta.rrlardized patient is defined as an iniividual who has bee.n trained 

ta provide a consistent presentation of the history, P"lysical firrlirgs an:l 

affect of a real pa.tient case. Irdividuals who are trallîed as stardardizoo 

patients may he healt.hy pecple or real patients who have the prd.::>l€'Jll they 

are beirq trained ta present. 

six charact.eristics of irrlividuals which are important te consider in 

patient selection have been identified by authOl"S experie.rced in this 

technique. 'They include patient age, stamina, notivation, experierx::e, 

ernployIœnt an::l current health status. 'lhe ~ rrethod of train~ 

starrln"dized. patients is described. It is the methcd em:ployed by l'OCISt 

authors rep::>rtiPg the use of this technique in the li ter ature. 

studies which have I"P..fX)rted on the use of the stan:lardized patient 

technique for educational, evaluation an:l researd1 purposes are 

strrrnnarized. The stan:hrùized patient has been used ta teach intervi.ewifXJ, 

history-tnJd..l"B, phys";'cal eXaIr.ination arrl patient education skills. 'Ihis 

methcd has been used ror bath fonna.tivE" arrl summative evalUdtion of 

clinical ~tence. Conside.ration is bein.:J giverl ta its use for licensure 

examinatio.r.s. '!he starrl:tnlized patient has aiso be.en use::l in qua lit Y of 

care rese?..rch. '!he validity of t..he standardized patient as a rœthcx:l of 

presentin:] the clinicaJ. situation is supported by evidence Fran six 

studies whiC'h fOlL'Ù that the stan:lardized patient ca..ùd net be 

differentiated frem Cl real patient ';;y cli..ùcians. In adchtion, scores on 

starrln"dized patient-based evaluations of cartpetence were 00 diffet'e.lît 

fran scores ba.sed on the evaluation of performanc:e with real patients in 

rrost:. instances. Whe.n carpared ta supervisor1s ratirqs of performance, 

starrlardized patient-base::l evaluations were more strorqly correlatr.,;l(j than 

pat>er problem-based evaluations. Direct. estm.a.tion of the stardL..'"Ùized 

patient 1 s accuracy .in the presentation of the Cr"1.Se h.as net been 

refXJrted. Errors in the presentation of the clinical situation were 

ilrplicated as being reiponsible for differe."'1CeS in carrpet..erx:Je SCXJre in two 
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stulies. 

'!he reliability of stan::1ardi.zErl patients as raters of the clinical 

erx::a.mter has been studioo in a rumber of ways by different authors. 'The 

sanple size used in IOClSt studies is small limitin;J the precision an:l 

gereralizability of estimates. Fran the data available, agreeœ.nt between 

starrlardized. patients am faculty ~ te he 00 better or ~rse than 

the agreenent cbse.rved between faculty. FOorer reliability in the ratin;J 

of cx:mrunication is characterist.ic of bath types of raters. In one study 

it was estimated that stanjarc:lizErl patient raters oantrib.rted 2% ta 

variance in data collection scores arrl 9% te variance in CCiIUTI.lJ1ication 

skills. canparisons between st:.arrlardized patients who are presentirq the 

same case is limited.. systernatic differences between patients were noted 

in one study. 

It was concluded that starrlardized patients represent a potential source 

of Jœa.SUrE!Iœl1t errer which is confOUI"Xled with case in the IœaSUreInent 

process used. te evaluate canpeteoce. Estimation of the contribution of 

rardcm arrl systematic errars made by the patient in case presentation am 
erx::ounter ratin:3' was reccmœnded. If prOOlematic, oantrol may provide a 

l'reans of reducin;J the number of cases required to pnx:luce a stalJle 

estimate of cctripetence am avoid bias when III.Ù tiple centres are bein] used 

in c::arpetency evaluation. 
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'!he staroardized patient is one of several metheds which have been use:l by 

investigators ta develq> arrl evaluate clinical cx::IIpeten::e. Specifically, 

the staroardized patient bas been used as: 

1) a means of presentirg the clinical prablem for evaluatian or 

Iearrù.rq 

2) a recoro.er who c:loc::uIœnts the actions taJœn by the provider duri.rq 

the patient ern:mlter arrl 

3) a rater who juiges the ability of the provider to establish a 

patient relationship arrl cx:mrunicate with the patient and family. 

4) as a source of corrective feedback am instruction ta students on 

interviewin;} , history-t.aki.n:J an:l J;i1ysical exam:nation skills 

'lhi.s chapter ·vill provide a detailed review of the use of the stanJardized 

patjent as an educational, evaluation arrl research tao!. Researd1 related 

ta the reliability am valiclity of the starna.rùized patient will be 

reviewed. Areas for further investigation will be identified arrl 

acktressed in sut>SeqUent chapters. 

The s.i.m..ù.ated patient was first descrl.bed in the li terature by I3arz:u.Js am 
Abrahamson in 1964. '!he sinulated patient is defirro as a person ''who has 

been trained to accurately recreate the history, personality, enotional 

stJ:ucture, responses an::l thysical fi.n:iirqs of an actual patient" (Ba.rrc1Hs, 

1971). The term 'starna.rùized patient' bas subsequently been errployed te 
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characterize persans (bath real patients am thœ;e sinulatirg a clinical 

prablem) who have been tra.ined to present a clinical prcblem ill a 

reproducible manner (Ba.rrods, 1987; stillman, 1987). 

~ <llaract:er.ist of stamarclized. Patients 

'!he characteristics of in:llviduals who can be effectively trairm to 

becx::ioo stan:ian:lized patients have rot been the subject of empirical 

study. Factors irrportant in stan::lard.ized patient selection have been 

identifiEÙ by Barrc:1w"s (1971) am stillman (1986) on the basis of their 

experience with this technique. 'lbese factors can be grouped into six 

categorie.s: age, errployrœnt, experience, tootivation, stamina, current 

health status and {ilysical & rsychological attrib..tes. Expe.riential 

knc:MIErlge which l'las l::een gained abcx.It these factors is descrïbed in Figure 

4.1. 

Generally, per::-.ons trained to he st:arr.lardized patients are between the 

ages of 5 arrl 70. 'Ihey may or. may net have had experience with the problem 

they are sinu.llatinJ. Studen'\:S, health professionals, actorsjactresses anj 

irrli viduals wi th flexible workinq hours are the rrœt CCiI1IOCln occupational 

groups tra.i.ne:i. Interest in contributin:;J ta health professional education 

or financial need are the m:>st c:x::mrron m::>tivations for becaning a 

stan:ian:lized ~tient. Intelligence arrl sufficient stamina ta wit:hstarrl 

repeated. examinations are l)f'O;>SSGlry prerequisi tes for successful tra.i.nin:J 
and use. 

Naftulin & Arrlrew (1975) provide the only reported sb..rly of 

c.haracteristic:s of '3tarrlardized patients. 'Ihis Ot:..">SCriptive stu:ty evaluated 

the psychiatrie profile, errDtianal am IDysical disorders of 9 

stan::lardized patients in c::cnparison ta 10 carparable ca:ram.mity 

contraIs. Nù clifference in ltf1PI scores, Iilysical or enotional prablems 

were identified. 

J 
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FIGUIE 4.1 SŒlc:DEJIlGRAPtIl C DWIACTEa 1 STICS Of ST AIIWID J lB) PAT JEllTS 

Age: 

The rrost carmonly reported age Intervsl for standarchzed patIents IS 20-50 yearsCStlllman,I982; PalJe 

& Fielding,198O; Burrl 1974; Renaud,1980; Rethens & BovIn, 1987; Barnes,1978; Lincoln, 1978; 

J8son,1971; Behrans,197'9). Chlldren have been tramed, the YCU'4iJest reported bell"lg 5 years of age_ 1 t 

has been d,ff,ctllt to train chlldren to !Je coosls':ent ln thelr perfortna.'1Ce_ ThIs problcm coupled wlth 

thelr lack of avalleblllty durll1g S<.hool hours are obstacles ~Ich I~ exteoslve lJ!.e CBarroW<i, 

1986). An upper age lHlllt for patIent recrultll\ent has not been ldentlfled. The traInIng tlme 

re<JJi red for those over the age of 70 i S reported ta be longer (Harcy, 1987; Schnabel, 1987). 

The ~loymer1t grOl.PS mast ccmnonly usee! as standardlZed patIents lnclu:le: professlonal and IKllBteur 

actors and actresses (Coggan,198O; Jason,1971; Meadow & Hewl tt, 1972; IJerl'V!r Ilnd Scnelder, 1974; 

Llchstein & Ne\.lll8r1,1985), college students(Renaud,1980; Page & Fleldln9.1980; BehrlYî~, 197'9; 

L1ncoln,1978;), health professlonals and students(Hulzman,1977; Sarnes,19,!I; ::~"".:""'ody, 1980>, 

retlree<>,housewlYes and those wlth fleXIble heurs of errplo)lll1eflt(eg. Shlft workers, salespersons, 

clergy, tSll vers lt Y f8C'ulty (OWen & IIlnkler, 197~; Barrows 8, Tooblyn,1979; Nowotony & Grove, 1982; 

Kerr, 1977). Certain errployment groups are preferred becl1lJ5e they self-select lndlVlCLals 1610 would 

have a greater aptltWe/lnterest ln playing the role of B patlentCactors), have expertIse ln IIlMllglng 

patIent SItuatIons and a falmllarlty wlth the needs of health prOfesSlonsl students (hcalth prof~!.

ionals and students) or because they wi Il be more readlly avallable for trolnlng and 

usee eg. ret 1 rees) • 

EJcperi ence: 

Standardlzed patient tralners have reported that It 18 easler to traIn an IndlVldusl who has had 

slmllar experlences to the patIent role for ..nlch they are being traJnedCMarcy,I987; Gllva,1980). For 

ex~le, a person 1610 has experlenc!~ lower bock pa;:,) con be more easlly tra1rled to provlck a 

reallstlc presentatIon of a hemlatl!(j dise. Experience wlth the heal th problem was one of the 

crIterIa used ln selectlng standard! zed patIents ln carroll & Hutchlns(1978) report of stardardlZcd 

petlent use ln a medleal Intervlewlng course. 80th Bllrrows (1971) and CogganCI980) eCl1r._nt however OP 

the potentlal hazards of trainIng an indlvldusl wlth a problem whlch IS too close te the reallty of 

thelr own SItuation. The efOOtlonal response to thelr own SItuatIon may adversely Influence thelr 

ablllty to aceurately portray the patIent role for whlch they are beJn9 trll1ned. 

Motivation' Intelt igenœ: 

Sarrows(1971), St Il lman(1986) and (0998n(1980) v..,rment that mot Ivat Ion and Intel 1 1 gence are two of the 

mast Important factors ln selectlng B stendordlzed patIent. An InItIal screenlng InterVIew ard 

traIning SesSIon are custOOl3r1ly used to evnluate these attnbutes. It 18 rec~ that 

Ind,vlcLalr. who are USlng the standard1Zed patIent role to see!.. health care asslstllOCe or vocllllZI' 

thelr gnevances aga,"st the heolth care system be avolded (BarrowB.1971; CoggBn,1980). 

Sta.i,..: 

StJllman(I986) 000 Burrl(1974) cœrnent that standardued patients need to be able ta wlthstard 

repeated exalmnations ln a short penod. ThIS 18 partlcularly true l61erl patIents are belng tralned 

for large scale evaluatloos. Elderly lndivlclual8 and those wlth chronlc health problems 1Ippt!8r ta !Je 

at greater rlsk for fatIgue related JnCOfl81stencle8 ln the portrayal of thelr raIe. For eXMl)le, 

Woodward(1985) found that the three real patll~nts WI th chrome health problema who were l:lelng tr81nuJ 
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for a cpJ8l ity of care evaluation project had to be dropped because of flare-!4)S in their disea5e 

process and HlCOf18lstencies in probl81 presentation. 

Clrrent bl th Statl.a.Physical and Ps)d1ological Attributes: 

Two addlt 1 onal 1 SSlJeS Gr" cons ldered ln !>tandarch zed patIent selectIon. Physical and psychological 
attrlbutes need to be consldered ln recrultment If theyare iqlOrtant to the clinical problefll loÎlich 

has been selected. For e)(~le, the height, welght aOO appearance of the IndivIduel mey be ilfPOrtant 
for a case of hype r thyroldlsm, delayed growth or obeSlty. Type-castIng is a ~elpful traInIng 

adjtroCt ln certa1n pnyslcal r.nd mental heal th problemsCeg. MI extrovert firds the repeated portrayal 

of a manIa eSSler than an ,ntrovert). 

When certaIn non-slmulatable pnyslcsl findl~ are requlred for the accurate portrayal of a cllnlcal 

problem, lOOlvlduals who pcssess tho-..e fiOOHlis need to be recrUlted. Stillman(1980) was the first to 

report the actIve recrultment and use of irdlvlduals 8S standardlzed patIents ';'0 possessed hard 
physlcal tlncllngs. IOOlvlduals with hard finchngs have been tralned as both patIent instructors 

CStlllman,1980) and as staOOardlzed patients(Uoodward,1985; Stlllman,1986; Klass, 1987). 
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Olaracteristics of st.amanlized R1ti.ents in Relat.icn;hip ta ICle-Play, 

Real Patients am. Patient ~ 

Starrlardized patients are often canfused with role-playin;J am patient 

nn:lels am i.n..s+-..ructors. A description of the key attributes of these 

various methcds is provided in Figure 4.2. 'llie cenb:al differentiatirg 

characteristic of the starrlardized patient is tha.t they are assumed to 

provide an aa::urate reproduction of a real patient prd::llem. 

111 

FlIlltE 4.2 O'oARACTERISTICS Of STAIIlARDILED PATIBITS Il RfLATIIJISIIIP TU D..E-PUY. REAl. PATIEITS AlI) 

PATI EIfT DlDElS/IlISTllIJCTœs 

Role-Play: 

Standardaed patIents are always used to provlde an expenence wlth ft selected type of patIent 

problem for evaluatlon,teachlng or research purposes. The accurate and consIstent presentatIon of the 

cllnlcal problew. I~ crltlcal to the evaluation,teachlng or research goal. Role'plaYlng, ln contrast, 

is used for teadllng purposes. The student lS glVen a role ta play elther to gilln on under'ltanchng of 

a patlertt'S experlence or ta allow for peer proctlce 0& the care-~llver. Role'plaY1r19 and standardlZed 

patIent experlence IS often Combl~ ln lntervlewlng courses Wlth dlfferent educatlonal goals for 

each exerClse (Froellrh, 1969; QUlrr. & Letendre, 1986). 

Real Patients: 

The fIIIln dlfference between real patIents and standardlZed patIents 15 that the latter have been 

tralned ta be reproduclble ln thelr presentatIon of the cllnlcal problem. Barrows(1964>. Hormen(1982) 

and Newble (1980) have OYtllned sorne of the probleIŒ ln \JSlng real patIents for evaluatlon purposes 

Patient Models/lnstructors: 

PatIent models are 'Asually lay lnch'wlduals who are us.ed to provlCie h(jalth professloool students wlth 

experlence 111 proctlSlng pnyslcal "Xll/Illnatlon Md lntervlewlng skllls (Godkll16, 197,.; Barrows, 

1968). They are not used or tralned to pres~~t ft cllnlcal problem. PatIent Instructors are 

n-.di'lltiuli3 li10 have been traln.-d ta provlœ teed::>ock end lnstructlOfi on mtervlewll1g or physlcal 

exaRllnatlOf1 Skllls(Frazer & MIller, 19n; Holzman,19n; Benral16,1979; Godbns,1974). ln "crne ln8tonce~ 

they are selected because they have haro physlcal f1l'l:Jlngs WlllCh cen be used for teachlr'\g 

(Stlllfllln,1980; Anderson & l<eyer,1978). Lay persans, health profcs!>ionals and petlefltS have been 

used. The essentlal dlfference between Il stardardlZed patIent and Il patIent lnstructor 15 thet the 

latter has not necessarlly been tromed to present 6 partlcular patIent problem, he/she are actIng Il!> 

8 proxy for the faculty preccptor. The two roleb may be Cœblned and Stlllman(198Q> provldes an 

ex~le of th,S comblnatloo for lrder{jrGdJate teochllYJ. 

In oontrast ta real patients, the starrlardized patient provide.s a 

reproducible presentation oi a clinical prdJlem at a fix.ed point in ti.Iœ 
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in it's clinica1 CUlZ'Se. In role-playirq, accurate :reproduction of a real 

clinical pr'OOlem is not a necessary requirement for it's effective 

use. Patient IOOdels am instructors are differentiatA:i fran starrlardized 

patients in tbat they are Mt used te present a clinical prd:>lem. 

'Ille t.rainirg methods outlined by Barrows (1971) are the m:>St cx:mn::m 
rrethcx:ls reported for tra.inirg starrlardized patients (Jason, 1971; Werner & 

Scneider, 1974; Lichstein & Neinan, 1985; Arx:ie.rson, 1979; Vayàa, 1976; 

Norman, 1985; Burri, 1976; Lamant & Hennen, 1972; Coggan, 1980; stillman, 

1987; Na..utony & Grave, 1982; Page & Fielc:lin;J, 1980). '!he main features of 

the Iœthod have been outlined in Figure 4.3. 

Us~ ~"S rœthod, trainiI~ tbte for a patient case is on average 2-4 

heurs lil leajt.h (usually broken dCMn into 2-3 sessions). CclIplex cases or 

those invol vin;v the sinn.ùation of r:hysical f~ take 4-5 heurs. Prior 

starrlardized patient experience, type-casting, age arrl intelligence are 

factors which influence the len;Jt:h of the trairri.rq time (~, 1971; 

Marcy, 1986; SChnabel, 1986). 

i 
j 
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F1Gl11f 4.3 lIE 1Ft FEATlIIES Of 1IARRBI'5 IiETlID OF STAIIlNiDllED PATlElfT fRAl.11IG 

1) The stardardlZed patient 15 trained to recreate en actual patIent case lit a selected point in 

it's clinical course. 

2) A protocol of the Iqx>rtant cllnical fentures of the cllnlcal case 18 created and used ln 

traInIng. (Norman (1982) cannents that historlcal detalls of the case should be besed on the 

actuel patient's recall slnee this lMy be qui te dlfferent frOIII the data doco..mented ln the 

medical record). 

3) The provider who cared for the actual patient{or who hus cared for s,mllar patIents) IS Involvcd 

in the traIning process. 

4) The standardlzed patient 15 coached to lXlderstand the S~tOOl8 and emotlonal response to the 

problem fram the patient's point of vlew. (ThIS feature of the trolnlng process IS thought to 

be essentlal for the patIent ta prov1<ie a reallStlc portrayal of the case. In a<k:lltloo It 

enables the standardi zed patIent to provHie Il response to LI'lIInt iClpated IrqUl ry ln a marner 

which would be consIstent wlth the actuel patIent) (Vldeotapes or an IntervIew wlth the actusl 

patIent have been strategIes used to OCCoopllsh th,s aspect of the tra1nll'lg process (Nowotony & 

Grove, 1982) 

5) EdJcatlon about the lllnes~ or use of mechcal termll'lOlogy 15 avolded ln the traIning prOCIl'lS 

unless used by the actuel patIent. 

6) The standardiled patient's own socla\·medical backgrOU'ld 18 used to provlde respon&e8 to Inqulry 

WhlCh 18 unrelated to the sctual problem belng created. ThIS ellmlnates the need to traIn the 

standardlzed patIent for all possIble 'negat·Yes' or unrelated I!W'dlcol InformatIon whlch may be 

reque8ted by the cl iniclan. ThIS proctlce shortens the reqilred trolnli''lg tlme and nlll1ntaln8 the 

realltyof the sllllJlatlon by providing flexiblllty in the patlent's obdlty to respond to any 

l ine of IrqtJiry wll1ch mlght be pursued. The standardlzed patlent'8 own 8oclo-medlcal beckgrourd 

is of course revlewed by the trainer-cllnlclan to ensure that It does not Introduce corlfllctl~ 

data or 'red herrlngs' into the case belng presented. 

7) The standardlZed patIent 18 cooched on the lnfonMtlOl1 whlch would be provided spontanerusly by 

the actuel petlent and that whlch would be prOVlded OI1ly to certaIn types of Inqulry. The 

emotlOnal response of the standard1Zed patient to vorlOUS types of provlCier actIons 18 cooched 

in a slmllar manner. (ThIS feature of the traInIng process li Important for both CorlSI8tency 

and valldlty of the presentatIon.) 

8) The standardlZed patient has the opportll1lty to practlce the role and 

recelYe correctIve feEdback frOl1l the traIner. 

9) An Independent, experienced clIniCIen 'works-I4>' the case at the coopletlorl of traIning and 

provldes feedback on the credlblllty of the presentatIon. 

10) The standardued patient presentatlorl 18 revu:wed each tilOO before he/she 18 used for 

evaluetlon, research or edJcatlonal purposes. 
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Trai.nirq st.a.rdardize:l patients ta provide feedback am instruction is 

relevant whe.n they are bein; used for educational p.n:poses. Meier et al. 

(1982) rq::ort on a self-instructional program used to train stan.iarcti.zed 

patient.s to provide feedback te students on their interview process. '!he 

program took awroximate1y 6 heurs to canplete. It consisted of trai.n.irq 

tapes, written instructions, self-asses.s:m?l1t tests ard a practice run with 

corrective feedback. st.andal:dized p..,tients vIDO CClIl'pleted the ~ 

(n=22) received better ratings on the quality of their fee::fuack fran the 

pdtient trainer tharl non-rarrlomized rontrols (n==19). M::xlest, 

non-significant differences were noted in the quality of patient feedback 

when rated by stt.ùents ard faculty, bath favourirq the self-instructional 

group. 

Stillman (1980, 1986), Frazer & Miller (1977) an:} BehraTlS (1979) provide a 

detailed outline of the process used to train in:lividuals te provide 

instructional feedback on selectEri aspects of the Fhysical examination. 

Stillroan (1986) estimates that 25-30 hrs. of tra~ time is requi.red te 

train each i.n:iividual, 15 of which we.re carried out :in groups. AU authors 

trained inlividuals on the correct methcd of Iilysical examination, seme 

ilx=ludinJ instruction on related anatany an::l physiology. '!he subjective 

feeli.nJs associated with correct am incorrect technique were covered in 

aU p~ tl'lJ:u.lgh faa.ùty demonstration. '!he ability to detect errors 

in technique an::l provide appropriate corrective feedback is pre-tested. by 

faa.ùty. 

Realrd.i.rr:J Clinical Act"iœs (hi.stmy am JiIysiœl) am Ratin:.J satisfactial 

Trai.ni.n:J the patient te rate or record events whidl toak place in the 

patient-provideI eNX>\.mter is relevant when starrlardized patients are 

beirq used for evaluation or resea.rch p.n:poses. '!he doc:urrsnted reliability 

of st.a.rdardized patient recordin:yratinJ will be reviewed. in a subsequent 

section. '!t.e trai.nin;J process for record~ the content of the history am 

rnysical examination was reporte:l by Stillman (1980). stillman (1980) 

-



1 
1. 

,. 

115 

enployed a cycliœl graJp t.rainirg process ta gain acceptable levels of 

reliabiljty aIrOl'g recoràers. sta.rx1ardized pati.::nts cbserved an encnmter 

am providecl in::leperrlent recorùi.rq of actions taken. Inter-rater 

reliability was cala.ùated am fe.ejback/discussion u..c;ed to explore areas 

of d.isagre.enent. '!he prooess was then T"P..peated. 

carroll & Hutchins (1978) ccmment that stan:Ja..rdized patients were trained 

ta rate the doctor-patient relationslùp usirx;J a stan::1ardized ratirq forme 

No description of t.he trainin:J process is provided in this st.udy or others 

who have used stan::1ardized patients for tlùs p..lrp)Se (Hannay, 1980: 

stillman, 1986: Klass, 1987: Williams, 1987). 

'DIE S'12\NIlARDIZED PATIENl': APPLICATICfi OF '!HE MRIH)() 

'!he starrlardized patient has been used for educatiOJ1éÙ, evaluation arx:l 

research p.u:p::.EeS. '!he reported élWlications of this technique in these 

areas will be sumnarized. 

Barrows (1968, 1971) bas e.numerated the advantages of usi.n:J starrlaIùized 
-

patients in health professional curricu1a. '!he use of this method bas been 

reported in the United Ki.rq:lcm, Eur'q;le, canada, Austral ia arrl the United 

states. It bas been used to aœarplish a varieqr of e::lucational cbjectives 

iocludirg the teadùrq of: 

:rnt:erviewi.rg Skills (Werner & scneider, 1974: carroll & Hutchins, 

1978; Jason, 1971: Froelich, 1969: Meadow & Hewitt, 1972: Wolf, 1987: 

Quirk & Letendre, 1986; Evans & CUrtis, 1983: carroll, 1981; 

Hannay, 1980: Lid1stein & Ne iman , 1985) 

Assessnent SJà..ll.s (WhatlÎ.rXJ & Wodale, 1979: Bames, 1978; IaSor, 1979 ; 

Vayàa, 1976; Lin::oln, 1978; Kerr, 1977) 

H.i.s'"-.œ:y-ll'akin:J Skills (ErxJe1 , 1976; MacGuire, 1976, 1977) 
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lbysical Exam Skills (Rubenstei.n, 1979: Frazer & Miller, 1977: 

stillman, 1980; Holzman, 1977; Behrans, 1979; Godkin.'S, 1974; Arrlerson 

& Meyer, 1978) 

Patient Etlucatic::n Skil1.s (callaway, 1977; An:1e.rson, 1979) 

'Ille stardardized patient bas been usa:l for educational p.rrposes with 

sb.rlents ID medicine (urrlerg.z.a.chJ.ate Sc p:>st.graduate), rrursing, social YX:>rk 

am {ilannacy. C..enerall y stardardized. patient..s él.D'".! u.sed. ta provide an 

~rbmity ta develop and. practiœ skiLs prior te the assumption of 

responsibility for real patients. 'Ihey are also use:i in c .... inical 

situations where supervised inst.ru....rtion is difficult te provide 

(e.IOOtionally sensitive, energency or l.lJ"lO:l'll(On situations). Instruction 

typically taJœs place in small group sessions allCM~ q::portunity for 

stu:lent practiœ an:} feedback. 

'Ihere is a gro...ri~ tren:i te utilize standardized patients in the 

evaluatian of cLinical c:arpetence am quality of care. 'Ihis has been done 

on a formative basis with the aim being to provide providersjstudents with 

feedback on perfonnance strerqths am deficiencies (Barrows & Tarnblyn, 

1976, stillman, 1980; Mumforo, 1987: carroll & Hutchins, 1978: Lic!1stein & 

Neiman, 1985; Bist.lop, 1981; stuart, 1980) 

Reamt efforts hav~~ focused an the use of the starrlardized patient in 

summative evaluation tœthcxm. 'lbe cbjective of these rnethods is ta make 

decisions on student pD:XJreSs, licensure or certification an the basis of 

the ck:x:::lnœ.nted presence of an acceptable level of clinical ~tence 

(stillman, 1982, 1986, 1987; IUass, 1987: williams, 1987; laIoont & Hennen, 

1972: Hannay, 1979: (~, 1980: Nowotany & Grave, 1982). 

'Ille use of standardizerl patients has provided evaluatars with the 

opportunity ta evaluate d.inensions of cx::lIIp€!tence which cannat be assessed 

with written or o:::I!p.lUrrized tests. starrlardize::l patients are believed ta 

have several advantages over the use of real patients. They provide the 
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owortunity for evaluators ta select the specifie case which will be ùse:l 

for evaluation in advance. Case-sped fic perfOI1ImlC)e criteria can then be 

established prospectively. Sela."ted emergefG", rsychiatric and €!fOC)tionall'l 

sensitive prcblems can te used in the eva1uation, a practice which WUlld 

rx>t be ethical or feasible with real pa..:ients. Finally, the contr.i.b..ltion 

of real patient variation te :measures of provider competence can theoreti

cally be eliminated since the saIne p:rcblem is used t:.o evaluate all 

sW::1ent.s am the patient presentation is stan:1ardized. 

Similar rationale hd.s been provided by those who advocate or have employed 

st:a.mardized p.-:ltients for the pù.!pOSes of evaluating quality of care 

(Abernathy & erc .... vder, 1979; Burri, 1976; Renaud, 1980; Norman, 1985; CMen 

& Winkler, 1974; Woo:lward, 1985). Norman (1985), in a study of 17 Ontario 

rXlysicians, fou.rd. that 48% of the criteria \Lc;ed ta evaluate pcrfonnarce 

were dcx::::urrented in the medical record. In contrast, the stand.an:lized 

pa.tient's report of the sarre encounter in:licated that 73% of criteria were 

performed.. <Men & \<linkler (1974) fourrl littJ e association ln th'.:! 

P'lysician' s reported metho:ls for managing a case of depression arrl what 

he/she actually did with the same patient problem when seen urrletected in 

practice. 80th authors conclude that the stard:::u:tiized pa+:ient pravides a 

means of gai.n.inq lnfonnation about the quality of practice which c:a.ùd rot 

be ascertained by conventional rrethods. 

'!he ~ of the starxiardized patient for researd1 p.1rp0se5 is based on 

the ability of the investigator ta gain greater e.xperirrental control OlIer 

the clinical situation. stan:lardized patients have been used te: 

Evaluate c.han?Jes in elinical perfonnan::::e as a result of educational 

interventions (caRosa, 1982; Lave, 1978: Ba.rroNs & Tamblyn, 1978; 

Greenburg, 1984) 

Evaluate the ~ validity of ether performan:::e measures 

(Page & Field.in:] , 1980; Ta.mblyn, 1979; Rethans & Boven, 1987; Nonnan, 

1985) 
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Evaluate the nature an::l detenn.i.nants of the clinical reasoJ'1irg p.rocess 

(Elstein, 1978; !3arroNs, 1978; Ekw, 1979) 

EValuate detenn.i.nants of quality of care (OWen & Winkler, 1974: 

Renaoo, 1980) 

In ad:lition Adler (1977) ootlines the potential for utilizllq starrlardized 

patients in rese.nti1 an the doctor-patient relationship. 

'lhe utilization of the starrlardized patient for evaluation an::i research 

has raised a hœt of questions abalt the reliability an::i validity of the 

rœthod. 'lhe evidence a.u-re.ntly available will be reviewed ln the next 

section. 

'This review will focus on the use of standardized patients in the 

evaluation of cliJUcal carpetence am performance. In Cl1apter 3, the 

c::anponents of clinic-.al canpetence measures were reviewed. It was noted 

that the accuracy or validity of the ru.nnerical score or classification 

(eg. a::xrpetent/lJlCClITf'J€tent) which results fran a clinical competence 

rrea.sure will deperd on t..~e absence of rarrlcm arrl systematic errors in eam 
of the <Xi!1pJnents of the measurement procedure am i.nst.rurrent. 'Ibe 

st.an::1ardized patient has the potential to contribute ran::lam an::l systenatic 

errors in ~t in two of the components of the mea.surement 

inst.n.maTt: in the presentation of the ~-t stirru.ù.us (the clinical 

prdJlem) am in the recordirgjratinj of behaviour whic:h results frou the 

test stinulus. The research wtüd1. has been carried out in relationship to 

each of these canponents will be reviewed. 

, ..... 
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~ 1: RANIXJI AND SYS'l»IA...'l'IC E1<RES IN 'IllE PmSENrATIœ OF '!HE 

CLTNICAL lR)BŒH fiY 'lliE S'EAND7\RIlIZID PATnNI' 

'Dle RelatiŒlShip of Measure!œnt PI:qlerties Ex.amined ta the 'Iheoretical 

Model of Clinical Cœpet:.ery2e 
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Measureme.nt issues relev-dl1t te the presentation of the problern relate ta 

three aspects of the theoretical IOOdel prese.nted in C1apter 1: the 

clinical situation, canpet.erx::e arrl perfo.mance. '!he specifie assuIl"ptions 

which have bee.n e-valuated are: 

1) the starrlarclized patient· s presentation of a clinical prcblem is 

a valid representation of a rP..a.l patient' s presentation of a 

clinical problem 

2) clinical actions taken in resp;:>nse ta a starrlarùizoo pattent 

prd:>lem in an evaluation sett:i.rB are valid irrlicators of clinical 

actions which would be taJœn in response to a real patie.nt 

proolem in the same evaluation sett.Î.rB arrl 

3) nurrerical scores of cl:inical competence which arc> derived frun 

the evaluation of actions t.aiœn with st.an:iarùized patients in an 

evaluation settirq are valid in::licaters of perfOl11\al'X:e wit.h real 

patients in a clinical settinj'. 

AsstIrrption #1: Validity of PrOOlem Presentation 

'fl1e validity of the stardardized patient 's presentation of a clinical 

prd:>lem re;quires the abse.nce of rarrlan arrl syst.ernatic errors in prdJlem 

presentation when cœpared with a real patient. In this sen.':;e the real 

patient serves as the gold standard against which the st.andardized 

patient's presentation is judged. Direct quantification of ra.rrlctn arrl. 

systematic errors in st:.ardl.L--dized patient presentation has rlOt bee.n 

reporte:i in the literature . 

l 
1 
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An irrlirect method of evaluatirq the asSJmption of validity bas been used. 

'!he awroach whidl bas been taJœn has been te evaluate a const.ruct about 

the behaviour of clinicians in respanse ta the measurement stinulu.c;. '!he 

construct whicll has been evaluated n:nst frequent.ly is: if the st.an::lardized 

patient li. a valid representative of a real patient, clinicians will be 

unable te detect a standardized patient who a) enters their practice or b) 

who is beirq USErl in conjurction with real patients to evaluate clinical 

cœpeterx:::e. Papers reporti.rq on the evaluation of this construct have been 

surnmarized in Table 4.1. 

r::etection rates vary aIlDn:J stu:lies fran 0%-67%. Higher detection rates are 

noted in situations where the clinici-:ms knew the type of case bei.n:J used 

in the evaluation (No:rma.n, 1985) or were guessin;J fran a 1imited mnnber of 

choices (Nonnan, 1982). '!he evidence to date provides consistent supp::>rt 

for the CXJnstruct with no œ.port.ed detection rate e:xc.ee:iin;J ch.arx::e. 



TAIII..E 4.1 PAPERS REPœTlIMO CIl DETECTJCII RATES Fœ STAIOARDIZED PATIElITS 

OWen & 

lIinkler 

Burri 

et.al. 

1974 1 problem 

10 stai'U pt 

5=female 

5=rœle 

1976 1 stand pt 

25 

7 

NorJœn 

et al. 

1982 real=4 10 

SI IIIJlated=4 

Nowotony 1982 6 problems 

& Grove 

NorJœn 

et al. 

1985 

real=6 

silllJlated=12 

paired 1:2 

7 

Rethans 1987 1 problem 

& Boven > 1 pat 1 ent 

109 

17 

48 

Method 

no knowledge of 

stand pt entry 

into practlce 

SIlN 1 female 

and 1 male versIon 

of the sallie probl em 

consent to aee 
8 tand pt at I.roknoY'l 

tlme 

reslclents saw 8 

problems(4 real 

4 sllnulated)ln 

random order 

each student saw 

3 problems-bllnd to 

patIent status 

a Il consent to 

see stard pt-speclflC 

tlme IIlknown 

10 involved crIterIa 

development 

7 no lnvolvcment 

aIL consent to 

see stard pt at 

I.roknown t 1 me ln 

practlce 

Detection late 

detectlon=O/50 

detectlon=l/7 

guessed wrong= 

~3X 

glA>ssed right= 

67'X(chance=50X) 

average wrong 

guesses=16.5 

(sd=13.5) 

average rI ght 

cr Iterla grp'" 

11/28(39X) 

non-crlterl a 

grp=10/49(21X) 

detectlon=2/48 

(4X) 

guesses=29.8 

(sd:17.7) 

Legend: Il Patients: the nurber of patIents studied (real patients ard/or sllrulated patIents) 

Il Physlclans: the number of physiCIens (or meC'cal students) Included ln ~ch study 

Method: the method used to deternlllle lI1ether SUl.1dardl.!ed patIents were detected 

DetectIon Rate: the nurber of tlmes the standarclzed patIent Wiil8 correctly ldentlfled 

121 



r 
.! 

122 

Assumption #2: Validity of Clinical Behavia.tr Produced 

For starrlardized patients te be a valid stim..ù.us for measurirq clinical 

canpeterce, the cl inical behaviour prc:xiucErl by a st.arrlardizerl patient Im.ISt 

be predictive of that \oihich \tO.Ùd be pro.::lnca:1 by a real patient. In the 

cvaluation of th:.s assunption, clifferences may exist between real arrl 

stardardized. pathmt problem presentations but: diffe.reI1C9S are assumed te 

be irrelevru1t if ~.he resulti.rg behaviour beirg measured is the sarce. '!he 

chief concern in usi n:J S"t:.r:rlardized patients as the mea.....curE'.lœ.l1t stinu.ùus 

is the potential for systematic errors in cornpetency estimates. 'Ibis 

problem has been noted. witl"l paper prdJlem sinullations. Gerlerally rrore 

clinical actions are tdken am higher scx)re5 are achieved on paper 

versus real prmlem situati0l1S (Page & Fi€:ldi.rq, ]980; Goran et. al., 

1973). '!he exception which has been ooted is in the area of patient 

teac::hin:] where fewer actions are taJœn with paper prdJlerns (Rethans & 

Boven, 1987). 

'I\t..D ~thcxis have been used te evaluate this assumption: a cli.rect 

canparison of the canpetency scores adùeved by residents/stu:1ents with 

real aP'.l starrlardized pat';'ent presentations of the saIne or equivalent case 

an:i an analysis of the clinical content whid'l can be mer:!SUred with eadl 

fonnat of prdJlern presentation. 

'Ihree studies have reported resul t.s usinJ the direct carparison 

method. Noman et:. al. (1982) c::œpared the perform:mcx~ of 10 residents on 4 

cases. Ead1 case wa.::; seen twice by each resident in real am st.aI'rlardized 

patient fonnats. No differences wel."e found in the aIOCJUnt of data 

collected on history ard. physical e..'<'.élltlination. significant differences in 

fornat ~ fClUl'Ù in the number of critical firrli.ngs elicitOO but not for 

scores adùeved on diagnoslS or planned investigation. For these latter 

scores, differerx:es as large as 15% we.re fourx:1 between fonnats in one case 

h~er the pc::wer \VaS insufficient te detect differences of this 

magnitu:1e. 'l'he authors ccmnent that the primary reason for cbserved fonnat 

differe.rx::es was a result of discrepancies in the data provided by the real 

, 
..;1 



1 123 

am st:arrlardized patient in one case. 'Ille SCXlrin:J system was based on 

information in the real patient f s record ~er the real patient failed 

to recalJ an:i provide this infonna.tion durirg the en::ounter. 

N~ ard GraVe c:::arpared. the perfo.rma.n::e of 54 medical students on rea1 

ard st:arrlardized patient presentations of 6 cases. students were rarrlcml y 

allcx::ated ta fornat for eadl case ard SCX)res on history t:ak.in:J 
cx:arpared. No diffe.ren::::es we.re fourrl in 5 cases. Format differerces were 

foun:i in one case, a f~ attributed te systematic errors in case 

presentation by one starrlardized patient. 

Finally, sanson arrl Poole (1980), usirq a repeated m::asures design, 

cx:arpared empathy scores for sb.rlellts rated in sta.rrlardized patient am 

equivalent real patient situations. No significant cliffereoces in scores 

were found. 

'!he secard awroadl whicil has been taJœn is ta ictentify the cx::.arp:ments of 

clinical oanpet:.erx:..a whicil are important te rœasure in a real clinical 

situation am. evaluate whether all canponents of interest can be IreaSUI.'"ed 

in a starrlardized pat':ent situation (a fonu of content-related 

evidence). Bdrrows arrl Tarnblyn (1980) provide a summary of this fonu of 

analysis for starrlardized pa.tients arrl ether rreth.o:ls of prdJlem 

sinlllation. Although the standardized patient measurement stirrulus 

provides nore c:arprehensive coverage of important ccmponents of cx:::xnpeterx::e 

when c:::arpared. to paper ard canp.rter s.i.nu.llation 1IY2thcx:ls, it does not 

provide a rœans of assessin:J lor~ tenu managem:mt, or m:JrSt 

teclmical/surgical skills. 

Assurnption #3: valiclity of Clinical COOtpetence Estimates 

cœprriBon of scores frem st:arrlardized patient-based tests with 

supervisor's rati.rqs of cl inical perfo~ is the IIDSt CClIl[lOl1 forro of 

evi~ provided to evaluate jnst:ruIœnt validity. 'l11ere are a number of 

limitations in this type of evi~. 

Cl::np)nents of the m?aSUreIIellt inst.ruIœnt am procedure, abolie am beyorrl 
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the use of st...arrlardizErl patients as the mea.'SI.lre.Iœ1'1t st.iJwlus, have t.'le 

potential to CXlJ1tri.b.Ite rardan am system:ltic el.'TOrs te the reported 

relationship:;. For the JœaSUreIœJ1t i.nst.nnœnt, these carponents in:lll:le 

sa..lI"Œ!S of systematic an:l rar.dan errer in: the specification of 

perfo~ criteria, ratirq of perfonnance criteria, am the assigrunent 

of a rrumerical score te criteria specified. 'll1ese sarrœs of rœasu.rE!Iœ11t 

error are awlicable te bath the clirùcal performance IœaSUre drrl 

st:.amardized patient Iœa.SUre of ~~. For the measurement procedure, 

relevant carponents sources of error iocllX1e: the canparability of 

clinical prOOlem dama.ins sampled, the sanple size (nurube.r of cases sampled 

te derive overall est.ima.tes) an::l attrirutes of the measurernent prcx::::edure 

(case lerqth arrl evaluation settirq). Finally, the relationship between 

c:arpeten::::e arrl perfo:nna.rx::e measures is be.i.rg examined with the a.ssunption 

that other detenninants of performance in the practice setti.nj, besides 

cliniCdl c.::arpeterce, are rcl operative. 

Swanson (1989) provides an excellent surnmary of studies which ha·/e 

examined this relationship alorYJ with data on a rn.nnber of the c::anpone.nt 

sources of error in st:.an:iardi.zed patient IœélSU1."eIœI1t. Table 4.2 summarizes 

the correlations fourrl between sta.rdardized patient IœaSUreS am clinical 

perfo~ neasures. 
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TAIIU: 4.2 PEARSOII PIIIDI:T MIlMEJIT IX8REI.AT 1(115 lIETlEEII STAIIWID IZED PAT lm -IIASED AlI» PAPEI SIIIU..A T 1(11 

BAS8 TESTS (1' ClRIETBICE AlI) a.1.ltAL PEJtFClllMMŒ IŒA!UES 

Year F~t ~ Correc:ted 
Correlation Correlation 

Norctni 1986 6 PMPs: pract1Sing .26 .27 
et.al. ~ysiciaN 

Stillnen 1987 30 min S.P. .42 .52 

et.al. encotnter: 

Pet rusa 1987 5 min. S.P. .46 .73 
et .al. encotnter: 

residents 

Williams 1987 15-30 min S.P. .65 .75 
et.al. encotnter: 

med. students 

Klass 1987 15-30 min S.P. .44-.52 

et.al. encotnter: 

med. students 

Pet rusa 1988 5 min S.P. .37 .56 

et .al. encO\llter: 
med. students 

residents 

Webster 1988 16 Pl"t's: InternaI .30 
et.al. med. certlflcatiorl 

car,,:hdates 

StlllRlln (in press) 10-15 min S.P. .25 .31 

et .al. encO\llter: 

med. students 

1 
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For the p.rrpcses of cx:xrparisoo, oorrelations foun:i in two large sttrlies of 

paper prrolem IOOthcds of presentation are also provided (Norcini, 1986; 

Webster, 1987). Bath œserved correlations and those statistk...ally 

correct:e::i for "teliability are provided. Estimat.es of the canponent sources 

of error associated with clinical supervisor's ratirqs are 

u,'1.tmoAm. Observed correlations of . 25 to .67 r..ave bœn fourd between 

starrla.rùized patient-based measures an:l clinical perfonnance ratin:;s. When 

the fo~...r is corrected for disattenuation, the true relationship is 

estimated to be in a rcID:Je of .31 to .75 .• In contrast, obser"ed 

correlations of .27 to .10 viere faund between campetency scores derived 

frem paper problem presentations and clinical ratings of perfonnance. 

Cœp::>nent sources of errer which were estimated in stanè.a.rclized 

patie.'1t-~ ratings included ttlose attributable to the sarnple size of 

cases & case ler~th (a composite irrlex) and those attributable ta the 

recordin:j of clinical behaviour by raters. Both cornponents contributed 

rreasu.rerœnt e..rror ta the estimates(ABIM, 1988). It should be noted that 

neither of the....c;e two <XlmpOfl">.J1ts are specifie tu standardized patient-based 

estimates. Camparability of clinical problem damains anj case sarnple size 

are relevant sources of error \o/ith all perfornance-based measures. :..dters 

are a IXJte..ntial source of error in all ev-aluation rrethcx:1s weil use 

abservers ta r=::ord clirùcal behaviour. 

~ 2 ~C J'>.ND RANIX:M ~ IN '!HE RA.TJN::;jREXXRDlll:i OF 

CLINICJ\.L J3ElIA.VIa.m. RESJI.!I']N; FlDi '!HE MEASUml1ENl' Sl'IKJIll3 

'll1e lelaticn:.hip of the Measuranent Prope.rties Examiœd ta the '1lleoretical 

M::rlel of Clinical ~ 

In the evaluation of rater effects, the clinical situation is presented by 

a st.anjarùized patient. Cœpet:e.zxl.:! terrls ta be defined an a case by case 

basis, usually by one or Irore medical faœ.lty who aJ:1a proficient in the 

content area of the ca..c:e. 'lbe elinical behaviours which would be required 

for a carpetent perfOl1ŒllX:e on history, tilysical examination, 

a::mIunication, diagnosis an:i management are identified. case-specific 
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checklists of identified criteria are created for data cx>llectian, 

cx:IiIIlJ.ll'Ùcation am saœ jllJllecHaœ management items. '!he remai..nirq 

CCIIpOI'le11t.s of c::arpeter.ce are usually soored by inspectial of the written 

record resulti.nJ fran the patient en::x::AJI1ter. 

For d1ecklist items, actions taken by the cl.i.rù.....;ian are rated,lrecorda::l by 

either 1) the starrlardized patient who presented the case at t.l1e 

ccmpletion of the clinician-patient encounter or 2) a faculty nenber on 

the basis of direct observation of eacll e.no:JUJlter. It is the rrea.surelœ11t 

of the.se aspects of ~.etence YJhe.re Iœ.aSUre.Iœllt errer attr@table to 

starrlardized patient ratmg/recording WOlÙd be expected te have an inpact 

on the resul ting' estimates of cx:anpetence. 

'Ille assumptions whicll have been evaluated to date iœlude: 

1) the st.an::3ardized patient 1 s recall of actions ta1œn by the 

clinician is equivalent te the docl.nœntation of actions rerorùed 

by clirect dJservation 

2) the st.an::3ardized patient' s rati.ng of actions taJœn by the 

clinician will be equivalent when the saIOO erx::ounter is rated on 

two occasions 

3) the actions rated by two stal'rlardl.zed patients or two faa.ù ty 

d::lservers will be equi valent 

4) the acticns rat.ed by st.arœ.rdized patients by di.rect observation 

will be equivalent to those rated by faculty c::bservers. 

'!he eviderx::e for the four asstmptions evaluated has been surrmarized in 

Tables 4. 3 an:! 4. 4 . In most stu:lies the equi valen::::y of ratirq bas been 

summarized by lIsi.n:.:J a Pearson product IOCIœIlt correlation c:x::>eff icient. It 

should be noted that this statistic is rnt an aWr'q)riate imex of 

agreeroont (Blarrl & Altman, 1986) . SUl:::Gtan:tial systematic differerx::es in the 
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magnitude of scores assigrai by different raters may exist am yet the 

correlatioo cx:uld still be 1. Iniices lNhich reflect c:bserve:i agreaœnt are 

rore iiWIq)riate xœasu:res of equivalen::y when syst.elllatic di ~:ererx:es in 

the magnit:lrle of the score assigned by different raters is of cancern. 'll1e 

studies reviewed prcrvide less evide.r'x::e about this potential scurce of 

tœ.asureIœ.nt error. 'The generalizability an::i precision of the report.ed 

estimates of rater effects for the st:udies reviewed is limited by the 

small mnnber of raters am encamters used in the respective 

estimations. 



1 

129 
1 
l 

TAIlLE 4.3 STlDIES ESTlMATUMi TIE IEUAilllITl Of STAIIlMDIZED PATIEIIT IATlIIIi 

Author y- .. t..t lepisode Tot Pliir Cclntent IeUeility EatiEte 
pU. pel" pt. S..,.. 1: • 

Stlllœn 1980 CV=3 ? ? M.D. f:'J PE actions phl •• 59 
et.al. Pulrn=4 + Pts Pulmcn PE phI,",. TT 

actIons 

Carre,ll 1981 3 2 6 St.Pt Camu'lic r".6 to 
Rat Il"4J .85 

Norman 1985 7 2 14 !"eS. Hlst,PE, 93l .86 
et.al. asst. Menage 

actions 

Stlllman 1986 '12 48 M.D. Hist,PE r·.7 
et. al. actIons 

COfIIIU'Iic r'".52 
ratl~ 

'12 37 res. illst aet r".82 
asst. PE actIons r=.86 

COfIIIU'Iic r=.67 
ratlng 

Stlllman 1986 8 71 '8 M.D. PE actIons 95~ 

et.al. 

Reth1ns 1987 >1 3 M.D. Hlst,PE 89·100x 
& Boven Kanage 

actIons 

>1 3 self same 85,96" 

Stlllman 1987 14 7 7 res. Hlst,PE r=.93 
et.al. asst actIons 

COfIIIU'Iic r=.TT 

ratl"" 

Dawson' 1987 14 ? ? St.Pt Data Coll. [dl fference 1 n mean 
S8I.Cders Camu'licat 100 student scores for 

Dlagnosis 2 patIents 

Kanagement present '"IiI the 

same case·sl~lf. 

on 5/7 cases) 

WIlllllas 1987 34 ? ~ 1 es Dat Coll 80X 
et al. asat. CormulIC. 

Pet rusa 1987 17 ? ? M.D. Data Coll .8 

" et al. t 
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AutfIor 
T __ 

.ta'd ~isode Tot PaIr CGntent leliabil ity Etti_t,e 

pb. pe,- pt. : lIIgnII! K 1 

Nleman et 1988 7 ? 49 res indices used are IlOt 

al. 

l~end: 

8SS1st.lnterview c~rable 

Tot: total encounters rated (~r 01 patients * number of 

et'ICOU'lters/pat 1 ent) 

Pair: standardued patIent ratlng& were cOl1l)8red wlth other stanclardlzed 

patients, Il research assIstant or llledlcal facul ty 

Content: the content of the lteal bemg rated speclfled 88 hlStory (t'l1st), 

physlcal eXMlInatlon (PE), COllilU'>lcatlon (CamunIC), cardiovascular (CV), 

pulmonary (pulm), data collectIon (clata coll), diagnoS1S or management. 

X Agree: the observed agreement for total score or the items rated 

1(; Kappe 

R: Pearson prodJct mcmet'lt correlation 1.I'Iless otherwlse indlcated 

Assurnption#l Direct Vs. Recalled Recordim of Actions Taken 
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'I\r.U stuiies have examiœd the st.ardardized patient' s ability to recall arrl 

rea:>rci actions taken in the encounter in ~ison to actions recorde.d by 

direct cbse:r:vation. Observed agreeœnt of 93% (kaWa==.86) was foord in 

Norman' s (1985) study arrl 89-%-100% agreeœnt was foorrl in the stu:ly by 

Rethans & Boven (1987). Nieman et al. (1988) reported on the ability of 7 

geriatric starrlarclizerl patients ta recall an::i rate the interview behaviour 

of 49 nmical stOOents. 'Ihe 'gold starrlard' used in the c:arparison was a 

ccx:ier's ratin;J of the au:liotape of the interview. Better recall was 

denonstrated. for actions which were taken than for those whicl1 were net 

taken. 

Assumption#2 Test-Retest Reliability of St-..arrlardizerl Patient Recording 

'Ihe rater's ability te rea:::>rd actions in an equivalent rnanner on two 
separate occasions for the saIœ ern:>unter was evaluated by Rethans & Boven 

(1987) for starrlardized patient raters an:i by Mumfor.ci (1987) for faculty 
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raters. similar rusults were ootained with abse.rved agree.rœ.nt of 85% or 

greater for stan::lardi.ze::i patients anj an intraclass oorrelation 

coefficient of .75 for faculty observers. 

Assurnption#3 Inter-rater Reliabllity-starrlardized Patjents & Faculty 
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'!he equivalency in rating by two or more standardized patient.s rdtirg 

actions taken by the clinician on the same case has been evaluat€rl in t~ 

stu:lies. carroll ( 1981) OOserved correlations of . 6 ta . 85 a.rron:J 

different standardized patient pairs in the ratin:j of cc:mm.mication skills 

for the same clinician. Dawson-Saunders et. al. (1987) campared the "ll'\aln 

scores of stuclents seen by different starrlardized patients sirnulatin:J the 

same case in 7 cases. Significant differences were obs€.rved in 5/7 

cases. Differences in student scores we.re more pronounced when the score 

depen:led ta a greater extent on patient generated ratinq. lnoqtJivalerq in 

the student groups seen by different patients in this sUrly may have 

contri.buted ta the observed clifterences. 

'!he equivalency of two faculty ol.:Ge.I:Vers rdtÏI)J the same clinical 

en:xx.mter has been evaluated in four studies (Table 4.4). ct>served 

agreerœnt has been rep::lrt.ed to be as la...r as 44% an:l as high as 86%. 

Pearson prcxluct IJi:i'(El1t correlations between abservers are in the reported 

r-arge of .64 ta .9. 

Assurnptionjt4 Inter-Rater Reliability Between Stan::1ardized PatIent aN 

Faculty lNon-Fag1l.ty Observers 

In the frur st:u:lies wtUd1 have been report.ed in this area, correlations 

between stan:lardized patient anj facultyjrxm-faculty d::Gervers terrl ta be 

high (Table 4.3: ~e r=.52 te .93). Observed agr-eem2:l1t was 95% in the 

one stu:1y in 'Whicll it was reported. L::1Ner correlations are d::lserved for 

the ratin; of canrrunication skills, a tre.rd whicll is ev.i..dent in the 

resul ts of the studies of .inter-rater agreem:mt amJn::] faoo ty. This 

d:lservation ü; l.iJœl y attriJ::utable te the content of the area beinj 

evaluated rather than the type of rater which is beirq used. 
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TMU 4.4 ST\.DIES ESTIMATlIMi TIE IElIABILITY OF FAC1.l.TY IlATiIMi 

Author Te..- "'te.-. ~isode Tot hi,. Content Rel iabil ity Eati_te 
par nlt..- :t ..... l R 

Andrew 19Tf 15 4-5 7 facul PE Actlons 

cardio .94 (intra 

class) 

Pu 1 mon .93 
Neuro .80 
Eyes .82 

TelTpl e- 1978 ?24 7 7 facul HlstOry .78 
ton et al. PE 

Manage 

Coom..nic 

Newble 1980 18 5*2 180 facul PE actlons 

no traln 70X r=.9 

mm tram 63X r=.9 

max traln 44X r=.8 

Carroll 1981 2 2 4 facul Coom..nlC r=.64 

Ratlng 

MlII1ford 1967 4 4 facul Coom..nic r=.87 

Rating 

4 11 44 self same r=.75 

( 1 nterc lass) 

Vende,. 1967 ? ? 4510 facul Hist,PE med=86X r=.84 
Vleuten actlons 
&lytc Cama.ll'lic medœ7'5X 

Rat mg 

CroM 1968 50 71 1775 facul Data Coll Slgnificant differences 
et al. Cami between raters in 5/25 cases 

Swanson ( ln 10-14/yr 429 facul PE .68-.78 
& NorCln! press) * 3 yrs (intrac lass) 

~ pt. edJc .5 
4 

procedJre .76 
sb Ils 



l .. 

Legend: Tot: number of raters * number of epIsodes/rater 

Pal r: facul ty raters were el ther c~red 1/1 th them>el Ye3 or other facul ty 

Content: the content of Items rated: hlstory (hi st). physlcal eXBmlnetlon 

(PE). ConmJnlcatlon (COOJtU'\lC) 

X Agree: observed agreement for total score or the Itl!llll rated 

R: Pearson prodJct rnanent correl.tion I.Illeas otherW1SI! lndicated 

'The available evidence ta evaluate measure:rœnt properties of tp.e 

starrlardized patient has been su:nrrarized in the followinj eight points. 
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1) '!he inability to det.ect a starrlardized patient fran a real 

patient provides weak rut. consistent evid~ in sur:port of the 

asstnTIption that the st:aOOardi.zed patient .lS a vaUd 

representative of a real patient. (Le. the absence of 

S"tst.ernatic or rarrlClll errors in presentation) 

2) Although the eviden::.e is limit..ed, clinical behaviour in response 

to a st.an::jarclized patient stinulus appears ta be no different 

frc:m that observed with real patients for the evaluation of 

canpeten:::e in diagrosis, investigation am enpa.thy. Differerx:.es 

in estimates of canpet:.e.n:e for data collection (history an! 

Iilysical exam) were fOlll'rl between a starrlardized patient an:} real 

patient stinulus in sare cases. 'Ihese diffen>...nc:es a~ ta te 

attributable to systematic an:Vor lan:lan errors made in the 

rontent of the patient's presentation. Unli.ke pape.r problem 

nethocis, sys+...erratic bl.ases associated with the sti.nu.ùus 

fonnat do l'lOt appear to be present. 

3) 'U1ere are systematic diffe.re.oces in the potential to measure 

important ~ of cœpeterce between real am stardardized 
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patient methods of presenti.rq the prab1em. 'Ihese diffp..re0c:e5 are 

canfined ta two a.reas: on-goi.n;1 management arrl tecIll1ical/surgical 

skills. 'Ihe potential ta Jœa.SUre tbe rema.inin;J cœp:>nents of 

cc:Irq?etence (see dlapter 1); is ccmparab1e in bath fonnats. 

systematic diffe.ren:es in CCJT.Jpete.rq estimates waùd be 

anticipa.ted if they inc1u:le or are confined te carpete.oc:e in 

oo:joirg management ard technical/surgical ski1ls. 

4) 'Ihere do rot appear to be systematic or ran::1an e.rrors in the 

st:.arrlardized patient's recal1 of actions taJœn in the clinical 

encounter when carpared. ta direct obseJ:vation. Problems have 

been ooted in one study in the stan:la.rdized patient 1 s ability ta 

recall actions ·<Jt'ticll dià rot occur. 

5) Although the test-retest reliability of stardardized patients 

is gcx:xl éL'"rl equivalent te that of faculty observers, the evidence 

is toc limited te draw finn conclusions. 

6) Systematic and/or rarrlan errors in rat~ appear to be present 

when twu stan:la.rdizEd patients are presentirq am recorcl.i.n;J 

actions taken on the sarœ case for bath CCl'llIUIÙcation ard 

data collection skills. 

7) Rater type (Le. stan1ardized patient vs. facultyjoonfaculty) 

does rot appear ta adversely influeoc:e inter-rater correlations 

of data collection or ccmrunication scores. LDwer correlations 

am:JT"q fac:ulty fu-rl between faculty arrl patients are fourrl for 

cxmnun.icat ion skills. Corre1aticns of a simi1ar magni tu:ie are 

fCA..llÙ for data collection 00115 for these two types of rater 

pairs. 

S) Ci:lse.rvErl anj corrected (for unreliabil i ty) correlations of 

starrlardized patient-based carnpet..erq scores arrl clinical 

performance rreasures terd ta be larger than those d:lServErl for 

pélpe.I" :tœthcxis of presentirq the prOOlem. SUbstantial 

intra-subject variability in cct1lp8terce scores is consistently 
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noted across cases. EIviti 's (1980) analysis of variability in 

mal patient-based d1art ;}.a:lit scores suggests that inte.!:"-
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case variability in c::x::n1pet.eIx:e or perfo~ scores is present 

within subjects when either s':.arrlardized patient or real patients 

are used as the measureIOOI1t stim.ù.us. It is no krnm whethor the 

magnitude of inter-case variability is affected by the fonlldt of 

prablem presentation (Le. increased or decreased by usirq real 

vs. stan::lardi.zed patients) . 

Variability in the content of the patient's presentation of the prablem 

an:1 in the ratirg/recorclirg of the resultinj clinician behaviour are bath 

potential sources of ~t errer in the evaluation of clinical 

ccanpetence. variability in the content of patient presentation was the 

explanation offered for differences in scores with real am stardarctized 

patient formats in t;.Jo studies. Although this would sugge..st that 

variability in the content of presentation may b8 an important source of 

rreasurement errer, no study has provided data on the variability in 

presentation an::i it's impact on resultin3' estima.tes of carq;:eten::e. 

Inter-rater differences in the recorclirg of clinic.al behaviour is a 

consistent fL'"ilin:J in IIDSt stu::lies. Although t.t.,.~ precision arrl 

generalizability of these ~'timates are limited by small sarrple sizes, the 

rna.gnitude of these differerces does rot appear ta vary with rater type. A 

better underst.an::li..n; of the factors contributin::; to inter-rater 

differences would be required for this source of rœasurelœ11t error te be 

effectively mJrllmized. 

'lbe prcblem with these ThD sources of rrea..sure:rrent errer (prmlem 

presentation am perfonnance ratiIl:;) is that they are bath confourded with 

case in the evaluation pro:Jedure (Le. different patients am raters are 

used for clifferent cases). "P...s a result, they bath may contribute to the 

inter-case variability which has been ccnsistently roted in perfOI1I\aJ"Ce

-based rreasures of canpetence. 

'Ille consequenc:.es of inte.r-case variability is that overall estiroates of 

CCII'q)etence or perIormarx::e are inprecise if a small rn.unber of cases are 

used in the eva:!uation procedure. What is rot clear is the pt'qX)rtion of 
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inter-case variability which is due ta true case related differeJX:eS in 

c::arpet.en:::e/perfOI1IlaI'œ arrl tilat whidl is due to thase cc::arponent soorces of 

looasuremerrt error whid'l are confa.m::ied with ead1 case in the measurerrent 

procedure. 

If m:st of the inter-case '"adability is the result of true differen::es in 

abili ty then rore precise estimates can anly be made if t:l'lli sarnple size of 

cases used in the evaluatian is in:::reased, the danajn fran which cases are 

drawn is ~aj or t.he I11~ of areas of c:::arpetenc:e evaluated with each 

case is reduced. 'Il1ese 50J utions are unrelated to the clloice of 

weasurenent stimulus (Le. real vs. st.arrlé..rdized patient) or rater 

type (taM ty vs. st.arrlardized patient) . 

Alternatively, if COIlpJnent sources of rooasurement error whicl1 are 

confourrled witll case are contrirutirq to inter-ca.se variabil ity , then a 

nore precise estlirate of carpet.er.ce/perfornwm:e can be abtained by 

minimizirq their contribution. canponents of the rœ.asurem2l1t instnnnent 

which arE' confourrlErl with case inc:lt.rle the stan:1arùized patient' s 

presentation of the p:rd::>lem, the specification of case-specific 

perfonnance criteria, the assignment of nurœrical values ta criteria 

sp2Cif ied arrl the ratin:;J of d::lseJ:ved clinical behaviour. 'Ihe evidence ta 

date v.u..ù.d -:ruggest that bath starrl:u:ùizEd patient presentation arrl raters 

may contribute te case-related sarrces of Iœa.Sl.l.l:"l2t error. 

'!he rec:ent report by 5wanson (1988) on rep:rcx:lucibility in starùa.rdized 

patient-based testin.:j provided an estimate of the size of one of these 

case-confa.mde:l scurœs of IœaSUrl?lTleI1t errer: the effect of raters 

relative te persans t..e:,"tej an::i cases. ':[\.1') data sets (stillman,1987 & 

Newble,1988) were used ta estimate the prop::>rtion of e.xplained variance in 

test scores whid'l were attributable to raters, cases, sttrlents arrl their 

respective interactions. In the stillrran (1987) stu::ly, the t:Ivo 

starrlardized pati€J1ts who presented the case were the l:aters. In the 

Newble ( 1988) sb.rly ~ facul ty 00server5 per case ~ used in the 

estima tian of rater ef fects . In both studies, al:::out balf of the explained 

variance was accounte:i for by the canl::>.i.ratian of stOOe.nt*C"..ase anj 

rat:.er*case interactions. The irrlepE>.n:ient. effect of rate'ts within case 

J 
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accounted for a m:o..re 2% of the explained variance in data collection 

skills in bath sbdl.es. '!he main effect of raters was larger for 

cœm.m.i.cation skills (9%). 
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In swanson' s (1988) report, cases ten:1ed te ha\'e a larger nain 

effect(2D-40% of e:.<plained var~an;;e) than persons(4-8% of explai.ned 

varian:::e) in data collection skills whereas the reverse was true in 

ccmmm.ication skills. 'Ihis may be a resul t of artifacts in the Jœ.aSUrem?J1t 

instrurœnts sinœ cx::mra..mication skills are neasurej by the sane instrurœnt 

across cases wherea.s data collection skills are measured with case 

specifie checklists. This issue relates te the two additional ccrrponent 

srurces of case confCillKled. measurerœnt error; criteria specification an:l 

nurnerical score assigrnœnt to criteria. 5wanson arrl Norcini, in 

sunmariz.in:J sources of Iœa.SLIrel'œIlt errer in perfo!1l1afCe-based measures, 

cooc:ludro that systeroatie arrl rarrlom errors in criteria specification an:l 

rnmerica l
• SCOJ..~ assigrnnent are likely operative when a srnall number of 

'experts' are used in the generation of case-specific criteria aM. scori.rq 

rœcbanisrns. Finally, the last identified case-confourded carponent of 

IœaSUreIœnt error, starrlardized patient presentation has rot been 

addressed in any shrly ta date. It i s impact on inter-case variab~lity in 

scores is \..ll1knc:J..m. 

In cx::>r:Clusion, case-confourded JœaSUl:"E'lœllt errer ard true differeoc.es in 

performan:::e ability across a...ses are likely bath contributl..rg to l11ter

case v-c:triabil i ty. In ei ther i.n.stan::::e, in::reasinJ the number of cases 

iocluded in the esta'tion of overall canpeteoc:e/pe.rfOrJllêlrCe will improve 

the precision of the estlmate. Efforts to identify am control inportant 

c:ase-cx:nfo..rrrled sam::es of Iœa.SUrE'lIlel1 error is a carple:rœ.ntary strategy 

whid'l cn.ù.d be used te iIrprove the precision of cxxrpetency estœtes. 'lt'.e 

œcessity to investigate these scurces of n:easurexœnt error can be 

justified on a ntlIttler of gra.rrrls. '!bey m::lude: 
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Reàrt j Dl in Evaluat.:i.c.a1 cœts 

'!he qJerat.i.rq COGt of evaluatin} c::azpeten::e an each case used in the 

evaluation has been tStimated to be ôpproximately $1, OOO/case for every 

100 students (KJass, 1989). ~ estimated rrumber of cases needed ta 

provide a reprcx::1ucl.ble estimate of c::ctrpetence varies b'i t.he area. of 

carpetezx:e be.in:;J rœ.asured ",im as many as 40-50 cases bei.n:3 required for a 

stable estinate of cliagnosis and as feN as 15 cases required for 

estimati.n3 cx:mru.mic:ation sJ'illls (stillman et al., 1986). Even if the 

number of cases OJUld be reduc.e:i by only 5 through better control of case 

confoun::led sources of Iœa.SU...""el'reDt errer, it ~d have an appreciable 

impact on the 0JSt an::l feaslbility of evaJ uation. 

'Ihe Identification arrl Control of Syst:ann.tic ~ of ca.se-ca1fa.m:)ej 

MeasuraŒO!lit Er.ror whidl <hùd Bias Q:npet:ency E.st.inntes 

If systemat.ic differences exist between pa.tients presentirg the same case 

in either case pre..sent.3.tion arù/or rat.illj, the resultin:J estimates of 

canpete.rxJe for that case may be biased. 'Ibis applies ta situation where 

there is an interest in drawi.n:; inferences a!::xJut ~tency ta a dam:ün of 

cases of this type. rra avoid intra:1uction of this source of bias, the 

magnitude of the prablern needs ta be estimated am rrethcxls of control 

f Ol:lTD.ùab.....J • 

'll1e CŒJt:rol of Sa..Irces of M?a.suranent Error wtllch ~d be Ccnfrurrled w..i..th 

Evaluaticn site in In.st:arx:X?S where M.1ltiple Sites are Be.ÏnJ Used in tœ 

Evaluaticn of Cci:Ipet:erv::e 

'!\.JO ccmponel1ts of case-a:mfoon:led measurerœnt errer: the content of 

st:.arrlardized patient presentation an:.i raters would he confourrled with 

evaluation site if fOC)re thm one sett.in:3' was used for evaluation. Although 

mea.sure.rrent crit.e1:""ia, scorin:J, case selection anj Iœ.aSUrel1leIrt procedure 

can be stanjaroized across si tes, for practica.l reasons, different 

patients ard rat.ers are used in each site to present the saIne clinical 

problem arrl rate the re.sultin::J performance. Measuremellt e.rror 
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attril::utable te patients am raters ca.ùd act te bath att:.erulate 

differences whid'l may exist betvJeen centres (t:hrcu:Jh rarrlan error) or, 

lOOre inportantly, bias the estimates of o::IIpeten::e generated for 

i.n:lividuals tested in different centres t:hrcu:Jh systernatic errors in 

ratirq or prcblem presentation. 'Ihese issues are of relevance to 

credentialing bodies who are cnn.siderin;} the feasibility of iIrqJlenentu~ 

these metho:is of evaluation for nationa.l licensure and œrtificatian 

p.u:poses. Multi-c:e.ntre evaluation ... ,ùl be a requi~t for test 

administration arrl. therefore the contribution of these pot.ential sources 

of xooasureroent error will need te be addressed. 

'll1e subsequent chapter describes the research pl"Otocol develq:>ed te 

address these two areas of case confounded sources of IreaSlll:'E!lœlt errar; 

that attributable to syst:.eIratic or rarrlan errors made in the patient' s 

presentation of the prd::ùem arrl that attributable ta the ratinJ/recordin;; 

of clinical beha.viour by the st.arrlardized patient. 
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'DIE EVAlllATICfi OF SEIn:rrn MEASlIREHENI' FRlPERl'llS OF S'I7\NDARDIZED 

PATIFNI'S: AN CJVElN1:»l OF '!HE 'lliREE S'JJ.JDllS AND GENrnAL MmlI)OO 
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'lhe starrla.rdize::l patient. methcx:1 is a };X)t.entially ~ tool W'hidl can 

be \..l.Se.J in the evaluation of clinical o.:mpeten.:::e anj perfonna.nce. The 

major advantage of this IlY2thcd is the abi 1 ity rI) adlieve greater e.xperi

zœntal control OlIer the clink.al situation \.,rithout substantial loss in 

fidelity. It has been asstlJIai ti1at variance in competence or perfonnance 

scores attrlbutable ta patients is virtually eliminated by the use of this 

Jœthod. 'Itüs assumption ha.s never been evaluated. 

When st.m:lardized pa.tients at-e used. i11 the evaJ.uation of canpetence or 

performance, they are use:j ta present the clinical situation am 
rate/record the act.ions taYe..Tl by the clinician dur:irq the e.ncounter. 

starrlardized patients are typjc.<'Illy ccnfClùIiCl.ed with case in the 

rreasurerœnt procedure. lndividual standardized patients are used ta 

present only O~ of tlle cases wtuc:n may be included 111 the evë:Ù.uation. As 

a result, rre.~.slh""EITi2...'1t error attri.but,.J.ble "'::..G st:l.'1da...rcHzed patient ratinq or 

presentation rnay be contributirq ta the observed withir\ subject variance 

in c.orrpetence score acrass cases. In addition, when IOClre than one centre 

are bei..rq used in the evaluation process, starrlardized patients are also 

confoun:ied with €Valuation centre. systenatic cliffere.nces in the ac:x;uracy 

of problem presentation or rat.irq of behaviour by patients in different 

œ.ntres may bias the resultirq esti.m3tes of canpet.erx::e. 

In order ta neasure the potenti;:"J' contribl.rtion of st:an.lru.-dized patients to 

IOOaSUrelœI1t error, three stOOies we.re designed. 'The first stu...."Iy m::=asured 

the acc:uracy with which gI-...a.n:1a.rùizeà. p:ttients in tJ,...oo universities 

presente:i the cribca1 clinical features of the r>êL"'-e. A stratified rarrlcxn 

sa.rrple of 53Î IX"1tient-studerlt encounters \-.'e....---e videotaped in two 

universities who were collêl..borating in a joint standaroized patient-based 

evaluation of fourth ye.ar medical students in 1987. 'Ihe sample provided 

equivalent representation of the 2 universities and 15/16 staroanlizerl 

patient cases wi"ucn we.re used in the evaluation. After review, 456 of the 

l_._,_~ 
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videotapes were of adequate technical quality for use in the evaluatian of 

patient accurar.:y. 

'Ihe seconj sb.rly was designed te investigate the relationship between the 

accuracy of patient presentation ard ca:rpet.erce score as ,""",.Il as factors 

which may be pre::lictive of patient accuracy. A stratified rarrlcm sarrple ot 

448 patient-stuient en::::ounte.rs were videotapOO at one of the two 

participati.rY:J universities in 1988. 'Ihe e.ncnmters sarrpled provided 

equivalent representation of 16/18 of the stan:::lardized p<:ltient cases used 

in 1988. After review, 383 videotapes we.re of sufficient technical qUilllty 

for use in the EValuation of po.tient accuracy. The rrethcx1 of JœaSUrÏll:J 

student CClIT'p8tence so::>re was pre.scri.bed by rœctical faculty for each case 

in a dcx.:ument referred te as the 1 C:1Se blueprint '. Canponents of 

canpetence Iœasured and score calculations are described. 

The third study was designect te investigate the re.liability of 

starrlardized. patient raters. '!he sarnple of 456 usable encounters drawn in 

1987 was used in this question ln the analysis. stan::iardized patients who 

had pre.sented each case in the two participatin;:} universities were used ta 

estimate tl1...""ee fOrTIlS of reliability: within rater, between raters frem the 

same university arrl between raters fran different 

universities. Cllaracteristics of the rati.rg form which might have 

infll..leJ'X:€d. rater agreement were als.) evaluated. 
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'lBE EVAII.JATICIf OF SEIFCI'fD ~ l?HlPERrllS OF S'l1\NIlAR2JIZfl) 

PATIENIS: AN CJ\lFlNIEW OF '1HE TdREE SIUDIES AND GENERAL MEllJJ[l) 

'Ille st:a.roardized patient methcx:io1CXJY was tirst developerl by ~ 
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( 1964). It has been used over the past two decades for educational, 

evaluation arrl research p..u:poses in the hea.l th profession.s. It has 

unt.ëlf.ped potentl.al for broade.r application in the evaluation of clinical 

CCIlpet:.erx::e, perfonnance and health caJ.."'e researd1. 

'Ihe najor advantage of this nethoo for evaluation arrl research is the 

ability te achieve greater experimental control aver the clinical 

situation without substantial loss in fidelity. st.an:lardized patient 

methooolcgy provides the investigator with the opportunity te select the 

precise clinical situation whicll rnay be of interest for research or 

evaluation p..u:poses. In addition, it is assurred that variation in patient 

presentation, a ccmocm source of measurement errer in evaluation studies 

with real patients, is eliminated with starrlardized patient rretho-

dolCXJY. 'Ihis aSc;lmptian bas Œ!Ver been evaluaterl. 

SUbstantial inte.r-case variability in canpet..e.Ix:e scores has been 

consistently ncted in perfonna.rx::e-ba.sed tests. As a result, averall 

estimates of ccrnpe~ are irnprecise lUÙess either a large rn.nnber of 

cases are used in the evaluation or the danain is ~. True 

cliff~ in clinician ability am case-confOl.lJÙed sources of 

IreaSUreIœllt error are likely bath contri.b..It~ te the variability in 

c:x:xtpetency scx)re5 across cases. F\.lrther investigation arrl control of 

case-canfoorrled sooroes of rreasurement errer will: 

1) pennit the cost of evaluation te be reduced by reduction in the rn.nnber 

of cases required for a precise estimate of CXit1pet..en:::e 

2) identify case-confoonded systematic sources of measurement error which 

~d bias cc:rrpeteocy estimates if unbalarx::ed àGrOSS t.he rn.nnber of 

CdSes ioclu::led in the evaluation. 

... 
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3) identify an::l describe systematic an:l rarxian sarrces of mea.su.reJœmt 

errer associated with ~ ~ts of the test inst:.n.nœnt: content 

of p3tient presentation and rater effects; 00th of which wculd be 

nested within site in nulti-site evaluatians. 

'Ihe follaNin:3 series of st1..rlies have been designed to evaluate these bNo 

case-canfo.ID:ied scurces of me.a..sureIœl1t errer: l.1leêlSl.lrelœt errer 

attributable te systematic or rarxian errors in the presentation of the 

p3tient prdJlem am mea.su.reme.nt errer attrib.rt:.able to the rel iabil it Y of 

rea::>rclin.:vratinJ of actions ta1œn by the ciinician in the patient erxnmt

er. 'll1e overall ooJective of the three proposed studies is to estimate the 

contribltion of these t'NO sources of Iœ.aSU.reIœl1t errer to variation in 

c:x:Jll)etence score arrl identify predictive factors which may subsequently be 

used to ctevelop strategies for control. 

S'IUJJi 1 

1. When the CV"..ntent of the real patient case is usai as the 'gold 
st:an::1ard I,haN accurate is the content of starrlardized patient 
presentation? 

2. Is there a difference in the accuracy of stan::1a.rdized patient 
presentation \IIhen different patients are trained for the saIOO case by 
different trainers in two institutions? 

S'It1D'i 2 mEmc.rtES OF 'IllE NJ:lJP.lCf OF ST1\NIlMDIZID PA'J.'IENI' 
~(fi AND 'IHE IMPACl' OF NXl1RliCi (fi ~ scx:RE 

1. Are any of the followirq grour.s of factors asscciated wi th the 
accuracy of starrlardized patient presentation: 

Grwp 1: Factors tallch a:uld be Awlied in Patient ard case Selecticn 

a) case Attril::utes *Case c:œplexi ty 
1I'fype of Clmical Features IœlLded 

(history 1 I,ilysical fi.rrlirgs, affect) 



b) Patient Attribrt:es *Aqe 
*GelŒr 
*PrevialS Acti.n:J Experien::e 
*PrevialS SilII.ùaticn Experi~ 
'i<PrevialS Expe.rierx:e with the Heal th 

Prà:>lem 

Group 2: Factors lIhi.ch O::ul.d Be .ARlli.ed Dn:i.rxJIat tlle cntpleti.c:ll of 
'l'raininJ 
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a) Patient Attributes 

Ao:::uratel Y Present the Problem 
Post..JI'rainiIxJ 

*Patient Confideœe in His(Her Ability 
to 

b) Tra~ Attributes *Trainer's Confidence in Patient's 
Ability to Accurately Present the 
PrOOlem 

*Trainin] I..ergt.h 
*Ibysician Assistaoc:e with Tra.i.n.i.rq 

Grrup 3: Factors \rIrldl Cbùd he ARlliJ:d n.trin;J or at the D::Ilpletiat of 
the ~ Proœtbrre 

a) Procedural Attri.butes *NuntJer of Sessions 
*'riIœ Since Trai.nirq 

b) Erx::ounter Attributes *Patient Confidence in the C:Uality of 
the PerfOl:'l1lal":Ce 

*Patient Satisfaction 
*student Performance 

2. Is there an association be'twe(:>..n accuracy of patient presentation arx:l 
c:::axpeten::y score? 

a) For O:Irp:>nent Scores 

b) For OVerall Cœpetency Scctre 

Ja) Are there differerces in the perœnt of items provided spontaneously 
by different patients presentirq the same case te equivalent groups of 
students? 

b) Are there differerces in the variaœe in c::arpetercy scores between 
patients presenti.nJ the same· case between equi valent gra.IpS of 
stu:ients? 
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S'I'UIrl 3 

1. What is the reliability of stan:1ardized patient ratirqs/recordirqs of 
clinician 's behavirur durin;J the clinical en.::ounter? 

within Pater Estimates 

a) What is the test-retest reliability for the saIœ starrlardize.rl 
patient ra~ the same erx:nmter CIl tv.u separate ccca.sicns? 

Beb..Ieen Rater Estimates 

b) What is the inter-rater reliability for t.-wo stan:1ardized patients 
who were trained tcgether for ratin;J the saIre clinical enca.mter? 

c) What is the inter-rater reliability for bNo starrlardized pùtients 
trained in two universiti~ for ratirg the saIœ clinical 
encounter? 

2 . Are there systernatic clifferences in the: 

a) c:anpeten::y scores derived fran starrlardize.rl patient rat:in:J? 

b) in the proportion of b"hrlents passin;J am failinJ as a result of 
starrlardized patient rat.inJ? 

3. Are any of the follavi.n:J factors associate.rl with the chserved 
agreement of stan:1ardize.rl patient raters? 

a) Rater ?air Type 

b) Ratin::J Form Factors 
*numl:::er of items rate.rl 
*type of i terns ratedlrecorded for the case 
*the level of jtrlgE'lIW2l1t required to rate/record the item 
*the arnbigui ty of the item rated/realrded 

In order te place the prcposed research into COl1text, the relationship of 

the questions ~ co the theoretical IOOdel of cx:JIt:let.erK::e (Cl1apter 1) ard 

the c::crrp:ments of CG.Ttp€ten::y Iœa.Sllr€S (Cl1apter 3) is descr:ibed. 

As described in Cl1apter l, clinical CXJIpE!terx:e is c:x:n::eptualized as the 
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abHity of the clinician te generate those behavirurs whid'l are inportant 

detenninants of patient ootcc::Ine in resp::nse te the clinical situation 

bei.rq presented. 'This de fini tian is atypical in t.l)at it provides explici t 

rat.her than implicit rea:~nition of the relationship betwee.n expected 

clinical behaviour dI1d patient rutcoroe. It include.s those behaviarrs 

required for a 'safe' perfo~ and those required for 'qualityof 

care', the more conventional labels employed in the literature. 'Ihese 

behavioors ctre gene.rally described in five categories (data collection, 

cliagnosis, management, doctor-patie.nt re.lationship an:l professional 

camu..uucation). They are most CCIiIllOClrÙy identified by an expert panel of 

j:hysicians. Prerequisites of these behaviours are assumed to inclt.rle 

relavant l<J1cy,ylErlge, ski!.J., judgement and attitudes. Perfonnance of these 

behaviours in the practice settirq is assLIrœ:rl ta be related to bath 

clinical competence an:::l other attr.ù:YJtüs of the provider and practice 

setti.I~. Finally patient out:c.ane is conceptualized as bei.n;J related to 

bath the adequacy of provider pe.cf::n:mance as well as ta other patient arrl 

heal t.1L care system factors. 

'IWo aspects of this theoretical m:x1el are bein:J addressed in the sb.rlies 

prop:sed: the clinical situation ard provider CWl.I.petence. In study 1, the 

clinical situation is the focus of stu::ly. '!he assumption which is beirq 

evaluated is whether the standa.rdlZed patient provides a valid 

representation of llTIpOrtant elements of a real patient situation. '!he 

real patient situation serves as the 'gold standard' against whic.h the 

vallclity of standardized patient presentation wlll be judged. Evidence in 

st1I=POrt of the val icli ty of t:he standardized patient will be evaluated by 

ex.am.i.nirg the aa:::uracy wi th which the standardized patierrt presents 

important ele:IœI1ts of the real patient situation. 

In stu:ly 2: factors whicn rra.y be associated with rarrlcm anjjor sYl:.-tematic 

errors in st.arrlardized patient presentation are evaluated. Factors derived 

fran the theoretical tocd.el in:;lude attributes of the c1.inical situation 

selected arrl the interaction between t.he presentation arrl the resultim 

clinical behaviour. Characteristics of the trainirq process ard 

st.arrlani.lzed patient are also be~ evaluated. In the secord stOOy 

question, the iIPpact of m2aSUrene.nt error attributable to the content of 
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the presentation an the IœaSUreS of clinical behavioor prodl1ced will be 

quantified. 'lhis question addresses the re.lations..~ be~ the ~ 

aspect...:; of the rocdel, the clinical situation and provider cœpetF'1Ce. '!he 

aim of bath questicns is to provide guide.lines for e.nhancinJ the validity 

of the clinical situation an:! the result~ rœasures of clinical 

c:x:IIpetence • 

stuly 3 adiresses one aspect of the theoretiœl mcx:iel; provicter 

c:arpet.erce. 'Ille effect of Jœa.SUreIœ.11t errer attributable to raters on the 

resultin::J estlllléltes of cx:tIpetence is exam.ined. Bath syst.enutic am rarrlcm 

errors in the documentation arri rati.Il9' of clinical behaviour witlun am 

between raters will he evaluated. It is assumed that the criteria which 

are used te record/rate canpetenc:B are inportant detenn.indnts of patient 

out.c:one or if not, that the resultirq estimates of rater effects WUlld be 

the sarœ if different criteria viere used. 

In 01apter 3, tl-.e ~ts of carpeten:::y measures we.re reviewed. Ta 

st..nmna.rize, two levels of the neasurement process were identifioo: the 

overall p:roc:edu...--e am the in:ii vidual inst.rurrP..nts whicl1 are used in the 

procedtrre. 

canponents of the overall procedure in:::luded: specification of the dœain 

of practice te whieb inferences are te be drawn, sanple size am. llEthod 

measurement procedure (eg. test si te) arrl t.hf! deri. vat ion arrl classi f ication 

of overall carpetency scores. Components of the instrurrent iocluded: the 

methcx:i of presentin; the clinical situation (test stinllius), the 

specification of criteria of a c:cIl'p8tent perfonnance, the rœthod of 

assigning numerical scores te criteria arrl cases <1lxi the rooth.xl of 

ratirqlrea:mling clinical behavio.rr in resp.:>n.Se to the rœasureIIalt 

stiIrulus. 

'll1e validity of estimates of clinical cœpet:.erx:e rest on the ~ of 

inportant srurces of syst.ematic an:l ran:kl:n error in ead"l of t.hese 

carponents of the Iœa.SUrelœIlt proc.ess. ~ was ooted ear lier, the ezTP1asis 
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te date has been placed or. one of these ca:rponents, the sanple size 

reqllirai for a precise estimate of c:cnpetence. 'llle three stuclies prcposed 

address t\..Q alternate sources of ranjcm am systematic error in 

rœ.asureJœl1t; the met.ho:::l of presentlig the clinical p:rOOlem (the test 

stinulus) arrl the rati.n:VreCX:>1:d.Ï.rq of behavirur e.xhibited in response te 

the ~ stinulus. 

stu::ly 1 arrl 2 ad::lress sources of ~rt errar attr lbutable te the 

nv=asureIœI1t stirrllius am tl1eir predictors. study 3 focuses on the 

contribution of rater effects an the IœaSUreIœnt of c::c.arpet.en::e usi.n:J 

prospectively defined ard. starrlardized criteria of ~tence ard. related 

l1lIIt'er ical scores. 

A rra.ù ti -site, starrlarùizErl patient-based evaluation of cl inical cx:::illpE!ten:::e 

is the data source which will be used te evaluate the research questions. 

In 1987 am 1988, the uruversity of Manitoba arrl southerrl Illin:Jis 

University collaborated in the develq;:m:mt am implerrentation of a cx:mron 

perfonnance-based c.c:mnencement examination of final year rœdical 

students. This examination was the first docurœnted effort ta train arrl 

use starrlardized patients ta present the same clinical problem for 

evalua.tion in two clifferent evalua.tion locations. 'Ihis project, then, 

provides a prototype for evaluati.nJ the feasibill.ty of 1I'D.Ùti-centre 

credentialin] e.xaminations. Most ~rtantly, it provides the first 

q::portunity to evaluate the cffects of the two sources of measu....rezœnt 

error which will he natur:=ùly confOllI'rled with evaluation site in the 

future a~ü ication of this method; content of patient pres.entation arrl. 

rater effects. Secorrlly, this project alla..'S the i.ndependent contribution 

of these &"Jl1.!"CeS of rneasurerœnt errer te be eva.luata;l while ether 

case-confourrled sources of mea.su.rem:mt error (Le.case specifie 

perfo~ criteria an:l mnnerical weight.in:J) are controlled by 

stan:1anlization across evalUëltioo sites. 

'lbe research questions will be evaluated usllq a cross--sectional sanple 

survey design for st.Wy 1 an::l 3. 'The pq:ulation will be stratified by 

... 
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institutiCl1 ard clinical prd:>lem ard an equivalent sanple drawn fran each 

stratum te enl'larx::e effieien::y in estimation. 

A prospective c:dlort design wUl be USErl for study 2. '!he pop..llatian fran 

one institution wUl be stratified by eliru l prrnlem am an equivalent 

sanple drawn frem ead1 stratum. Data an potential predictors will be 

collected prior te the evaluatiCl1 of patient pa.rformance (e.xcept for t:hose 

measurerl durirq the era:mi::..~). 

'll1e sarrpli..rg unit in all thne stu:ti'.5 is the stan:1a.rdi.zed patient-stooent 

clinical en:::au:rt:.er. In order ~ \.XlI1trol for the effect of st.u:lent 

perfo:rmaJX:e in the evaluation of stan:1a.rdi.zed patients arrl rater effects 

across prOOlems, students were saJR)led 50 that perfo~ capability 

TNOUld be equi valent across prd:>lems. 

'lhe so.m::e pop.1l at ion , sarrple calaùations, sarrpli.rq Jœthods, elinical 

evaluation procedure arrl perfonnarx::e Iœa.SUreS are the ~ in all three 

stu:iies. 'Ihey will therefore be descri.bed as a group in this section. '!he 

specifie procedures arrl i.n.st.nnœnts used. in ead1 sttrly and the resul ts 

will be described separately in subsequent d1apt:ers. '!he final chapter 

will SLIImlarize arrl discuss the results of aH thIee studies alorq with 

reo::mrendat.ions for future arplications arrl researd1 on this zœthcx:l. 

Target pqu] aticn 

'll1e gene.ral objective of this stu:ly is te gain information on the 

Iœa.SU.reIœnt prq>erties of stan:1a.rdi.zoo patients whictt a:llid be generalized 

te any œttirq whictt is trainin::j and usin3' stan:1a.rdi.zed patients for 

evaluatioo or research p..u:pJSeS. For practical reasons a representative 

sanple of stan:1a.rdi.zed patients canrXJt be drawn fran the target 

pop.1latioo. ~ of the target pq;ulation have rot been ern..uœraterl. 

'll1e representati veness of the soorce pop.1latioo fran which the stlrly 
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sanple will be drawn is therefore \.U1kna.tm. 

Source JX.P 1] atial 

'!he source pop,Dation for stu:iy 1 an:l 3 is defID:d as all st.arrlardi.zed 

patients l..lSErl in the cx>llaborative evaluadon of final year Iœdical 

sb.ldents in ~ university settinjs in 1987 (University of Manitcba am 
Southern Illinois University). sixteen clinical prablems were usa:l in the 

evaluation in bath universities. 'Ihe 16 prab1ems were identical. 

Starrlardizoo patients were recruited arrl trained in each institution ta 

portray one of the sixteen clinical prablems. A total of 22 patients were 

trained at ~outhem Illinois. 'l\Yo patients were trained for 5 of the 16 

prcblems. At the Umversity of Manitoba, 35 pat.ients were trained for the 

16 prd:>lems wi th 2 or lIDre patients beinj trained for each problem. 

'!he perfornance of each student in each institution was evaluated on all 

16 clinical prd:>lerns. At the University of Manitoba 95 stude'1ts were 

evaluated. At Southern Illinois Unive-xsity, 65 students were evaluated. 

'!he resultlnj munber of starrlardized patient-sbxient encounters frcm which 

the sample was drawn was 1040 encounters in Southern Illinois an:l 1520 

encounters in Manitcba (total=2560). Figure 5.1 provides an overview of 

the process usect to generate starrlarclized patient-student encounters in 

lx>th institutions. 



FIQIIf 5.1 tiEIEIIA T Imi Of STIJIWID IZEl) PAT 1 ElIT -SlUIEIIT EIIal.WTER$ AT 

SOITIERM IUIIIOIS UMIVERSITY AM) ~I\lERSITY Of MMlJTœA:1987 

lIIlVERSITY Of 1WI1Tœ.\ sasnERI ILlIIllIS 

JOInt DefInitIOn of EApected C~tencles 

JOInt SelectIon of 16 Cllnlcal Problems 

For the EvaluatIon 

3 CllnicaL PrOblems 

Developed for 

Evaluatioo 

13 CllnicaL problems 

DeveLoped for 

EvaluatIon 

Case Blueprlnts Reviewed & Revised 

(l.e. sUltablllty of real case selected, 

c~tencles to be tested, perfornllnce 

crIterIa and scorlng):Jolnt Revlew 

Standardlzed PatIents 

Recrulted + Trained 

N=35 

Evaluatioo of 95 

FInal Yeai MedIcal 

Students 00 16 

Cllnlcal PrObleilll 

Standardl zed p', 

COOlllete 

Case' Spec i fIc 

Checkl ists 

Scorlng of Wrltten 

Case Responses by 

Facul ty 

Standardized PatIents 

Recrulted + Tramed 

N=22 

EvaluatlOO of 67 

Final Year MedIcal 

Students 00 16 

16 Cllntcal PrOblems 

Standardl zed Pt 

C~lete 

Case-Spec 1 fIc 

Checkllsts 

Scorlng of Wrltten 

Case Responses by 

Faculty and ASSIstants 

AnalYSls of Differences in Student 

Scores 

Comparisoo of ~cores 

With Other Local & 
NatIonal Performance 

Measures 

C~ri soo of Scores 

WI th Other Local & 

NatIonal Performance 

Measures 

OUTPUT 

C~tenc: 1 es to be 

Tested 

Cllnlcal Problems 

to be Used ln Exam 

Real PatIent Case 

SeLected 

Draft Case 

BLueprlnt Developed 

TraInIng Protocol 

of Essentlal Case 

Cootent Oef 1 ned 

Case Speclflc 

Checkllsts + 

QuestIonnaIres + 

Scorlrlg Oeflned 

TraIning Tapes 

Prod.Jced & 
Shared 

Student'Pat 1 ent 

Encounters: 

U of M=1520 
S.I.U.=1040 
Vldeotaped Sample 

of EncOU'lters: 

U of M=240(15/case) 
S.I.U.=240(15/casp) 

Case' Spec 1 fIc 

Checkllsts fran 

Encounter & W, 1 tten 

Response Score Used 

Ta Produce Student 

Scores 

1.,,0 
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For sttrly 2, the source pcp.ùatian consi.sta:l of aU stan::iardized patients 

used at the University of Manit.c:ba in the cœprehensive clinical 

evaluatit::x1 of final year medical sb.rlents in 1988. Eighteen clinical 

problems 'tN'eI"e used Ü1 the evaluation. Forty-six stardardized pa.tients were 

trained ta portray one of the 18 prablerns. In tl rree problems, Irore than 

two starda.rùized patients needed to be used. for eac:h erx:ounter(eg.m::rt,."er 

am son). 'I\.o stan:iardized patients or 2-6 starrlardizecl patient pairs were 

trairro for each of the 18 problerrs. Ninety-e~ght students we:re evaluated 

on ead1 of the 18 prc:blems provicl.inj 1764 encounters fran which a sample 

was drawn. Figure 5.2 provièl.es an overview of the prcx:::ess used ta generate 

encounters am predictive data in StWy 2. 
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FlIUIE 5.2 IiDERATUJI OF ST.\lmARDllBl PATlarr·s1l.ŒJIT EMaUlTERS AT 

lIE ~ 1 VERSl Tl OF MaIl HIIA: 1CJlJ8 

lIIJ\lEJtSlTl OF IWilTaJA 5OJT1DI IUI.,IS 

J01nt DefinItIon of Expectoe<:l Coopetencle5 

JOlflt S'!!Leçtlon of 19 Cllnlcal problems 

For the Evaluation 

10 Cl imcal problems 

Developed for 

Evaluation 

4 Cllnlcal Problems 

Developed for 

Evaluation 

5 Frfll1 187 Exant 

Case Blueprmts Revlewed & Revlsed 

(I.e. SUI tablll tf of real case selectea, 

c~~tencles to be tested, performance 

criteria and scorlng):Jo,nt Rev,ew 

Stardardlzed Pat, ents 

Recrui ted + Tramed 

H"35 

PredIctive Data 

Collec:ted 

PatIent QuestIons. 

Evaluation of 92 

FInal Year MedIcal 

Students on 19 

Cllnlcal Problems 

Stardard1Zed Pt 

CaTl>lete 

Case- Spec 1 fic 

Checkllsts 

Scorlng of Wrltten 

Case Responses by 

Facul ty 

Standard. zed Pat lents 

RecrUited + Tralned 

1ij=22 

Evaluation of 65 

Final Year "'edlcal 

Students on 19 

Cllnlcal Problems 

Standardl zed Pt 

CClIJlllete 

Case'Speclflc 

Checkllsts 

ScOrlng of Wrltten 

Case Responses by 

Facul ty and Ass 1 stants 

Competencles to be 

Tested 

Cllnlcal Problems 

to be Used ln Exam 

Real PatIent Case 

Selected 

Oraft Case 

9lueprlnt D~eloped 

Training Protocol 

of Essentlal Case 

Content Def med 

Case Spec 1 hc 

Check li st!. + 

Questionnaires + 

Scor 1 ng Def 1 ned 

TraIning Tapes 

ProdJced & 

Shared 

TraIner & 
Stardardlzed 

Student-Patlent 

Encounters: 

U of ""'1748 

S.I.U.=1235 

Video t aped S8fIlll e 

of EncOU'lters: 

U of M=532(28/case) 

Case- Spec 1 fIc 

Check li sts fran 

Encounter & Wn tten 

Response Score Usf!(j 

To Produce student 

Scores 
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Sb.rly 8anple 

$ample Size Calculations 

Stu::ly 1: 

The sanple size reyuired was estllnated in two ways; the first was based on 

the desired width of the conficien:=e interval for an estimate of the 

accuracy of patient prc:blem presentation for each case; the secorrl \lIaS 

based on an estirrate of the sanple size which would be required te detect 

a difference in the accuracy of patient presentation between the two 

universities. 

No prior estimates of the variation in patient presentation are available 

for use in the calculations. In theory, the stardard deviation has been 

a.5Sl.II1a.i to be O. A stan:::iard deviation of 5 arrl 10% were used in bath 

calcul at ions . 

For the confidence interval estimates, a 95% confidence interval was 

specif ied. '!he ~le size required for a oonfidence interval width of 

4-10% was estimated l.1sirq stan::3ard deviations of 5% arrl 10%. 

For the secorrl estimate, the sanple size required to detect a difference 

of 5% in the average accuracy of the two universities was estirnated usi.n;j 

a starrlard deviation of 5% arrl 10%, a bo,Q-tailed test ard a Type 1 errer 

of 5% arr! a 'Iype 2 error of 5%. Sa.rnple size estimates for bath rrethods of 

calculation are displayed in Table 5. 1. 1. 
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TABLE 5.1.1 

Starrl. I);!V. 

Estimate 

5% 

10% 

SAMPIE SIZE CAI.aJI..ATICNS FUR SIUDY 1: ESTIMATICl'S BASED ON 'IlIE 
DESIRED WIIJIH OF 'mE roœIDENCE :INl'ERVAL AND A 5% DIFFERENCE 
Dl MEAN ACOJFAC'{ SCORE BEIWEEN 'IHE 'IW) UNIVERSITIES 

95% Confiden::e Interval Width 5% Mean Difference 
4% 6% 8% 10% 

24 11 6 4 26 

96 43 24 15 104 

'!he larger sanple size was required ta provide case specifie estirnates of 

average patient accuracy. A sample of 24 en:::ounters per case was fel t to 

be the maximum nurnber "Which cx:W.d be practically collected durirq the 

evaluation. With this mmœr of ercounters, the true value would be 4% 

above or belo...r the estimated value 95% of the tœ(with a stan::lard 

deviation of 10%) arrl 2% above or belCJI.N the estimate if the starrlard 

deviation were 5%. '.Ihis v.u.ùd result in a total sample size of 384 (16*24) 

encounters 1 12 drawn frein each of the 16 cases presented in each 

university • 

Finally, since encounters were beirg sampled by videotape, it was 

anticipated that as many as 15% of the e.x:::amters rnay be technically 

unusable (suboptimal tapi.n:3 faeilities \o/ere present in both 

universities). An additional 48 enxA.U1ters were added te the total nl.IITlbc:.r 

te be sarnpled in case of this eventual ity . 

study 2: 

Confiderx:e interval estimates were usee} in the same ffid.l1ner ta calculate 

the sanple size requireIœnts for the secam st:u:ly. A total of 24 

encounters were estirna.ted as be~ required for each of the 18 cases. 'This 

was inflated te 28 per case when the 15% potential dlscard factor was 

added. Us~ this net:hcx:l of sample size estimation, a total of 504 (18 

cases * 28 erx::ountersj case) encx:::A.lJ1ter wcllid be required for Sbrly 2 . 
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The sanple size required te evaluate predictive factors \lIaS estimated 

usirg Cd1en 's (1977) sarrple size tables for n:ultiple regressioo analysis 

(see Table 5. 1. 2). Eightee1l predictive factors were ta be estimated in 

relationship ta stan:ùu:dize.d patient accuracy soore(the deperrlent 

variable). A sample size of 298 TNO.Ùd be required ta detect an R2 of 10% 

for 20 i.rrleperrlent variables (273 for 16 irdepen:lent variables) with a 

power of 95% arrl a type 1 errer of 5%. Clearly, nore than adequate power 

is provided ta det.ect rethodologically irrportant predictive factors for 

patient accuracy usirg the fOl:"lœr estimate of 504. 

TNIIE 5.1.2 SAMPLE SIZE CALClJIATIONS FOR SIUDY 2 USlliG aEEN'S FUJER 
TABlES FOR MIlliI'IPlE RffiRESSlOO ANALYSIS 

t lumbcr In:lepen:lent 
Vari,mles 

16 

20 

!L'(Jcnù: 

') 

L- H" y.x 

'l'ype 1 
Error 

.05 

.05 

Power 

95% 

95% 

* (N-#i.rrleperrlent variables-1) 
l-R2 y.x 

tJ 1 (1-R2 ) 

-----,-_ + # indepe.rrlent variables + 1 
-- I{2 

study 3: 

L Sanple Size 

.10 28.45 273 

.10 30.72 298 

For stu:ly 3, the sanple size estimates were based on the mnnber of 

e.ncamters which would be required ta detect a differen::e of 5% in the 

IœXUl score of bNo raters ratirg each case or one rater ratin;j the same 

case on two occasions. Specifyi.rg a l-wo-tailed test, a Type l error of 

5%, a Type II error of 5% and a standard ~·iation of 5% a sample size of 

13 would be required for the within rater estimates and 26 for the between 

rater estiroates for each case. A total sanple of 413 would be required on 
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the basis of 26/case with 13 drawn frcm each case for each university. 

Add..in:J a 15% djscard factor, a total sarrple size of 480 ~d be 

requirOO (15/ case/uni versi ty) . 

In order te ilIq:>t'Olle efficien:y, a c::x::mIXlI1 set of en::ounters was used for 

bath stOOy 1 am 3. Different research questions are beirq addressed in 

the tVJO studies. HaoIever ~ the use of a CCIl'IIOOn set of en:::ounters prov Ides 

the added advantage of all~irq the link betwee.n presentation accuracy aru 

rater reliability tn he investigated in secordarj analysis. The larger ot 

the two sarople size require.rœnts dictated that a sarrple of 15 eocnmters 

needed te be drawn frem each of the 16 cases in eam university. 

Videotap.in;J was the zœthexi selecte:l te capture the encounters for 

analysis. 'TI'lis provided the only neans of carryin:J out the rater 

reliability stuiies arrl provided. the CHX>rtunity te u...c;e the same d::lservcr 

ta evaluate the accuracy of each case in bath university settin:Js. 

In order ta balance for the effect of student perfonnanJe acrœs cases an:.! 

raters, cn:::ounte.....""S were sanpled by draw~ a rarrlan sarrple of sb.rlents 

(15/university) am tapin:.3' the 16 eocamters those sttrlents had with the 

16 cases used in the evaluation. 

'Ihe taped encounters fran the two university settirqs were grouped by case 

an:i reviewerl for technical quality. Tapes which were inatrlible were 

cliscarded. The remainir~ tapes tNere mnnbe.red. Institutional ictentifiers 

were rerocJVed. A rarrlCl1l sequerx::e of numbers was used te place v ideotap:rl 

enccunters ln rrurlam order. One tape of rardcrnl y orclered eroJUIlters was 

then created for eam case. 'Ihese 16 case tapes were then used for study 1 

arrl :1. 

'lbe SaIOO procedure was use.:l te saJll)le er..:.x:JU'lters for study 2. Twe.nty-elght 

students were rarrlanly selected fran the 98 taki..rq' the examination at the 

university of Mani t.aba. '!he eoc:ounters of those 28 students w i th the 18 

case::; were taped. Tapes we.re reviewed for technical qùality arrl placed in 
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rardcm arder. 

~ Selectioo of Clini.cal Prd:llaJiS far the Evaluatial 

Clinical evaluation cx::mnittees wen! fanœd in bath university 

settirqs. 'Ihey 1N'eIe primarily cœposed of clerkship co-ordinators 

representllXJ the major clinical departJœnts (medicine, Sll.."'"gery, 

paediatrlcs~ fanuly medicine, p:;ydllatry). '!he two university evaluation 

cœuni ttees agreed on a catUtOn set of CXl1'peten:::ies which would be e:xpected 

of their graduat~ rœdical stu::ients. Clinical prOOlE'lllS were selected 

which would all~ the e:xpected carpeten:::ies to be evaluated. '!he clinical 

problems selected were confin?d ta tilose which wc:W.d be COIlVroIÙy seen in a 

prinary care sett~ or they were .iIrportant becall.se reco:;nitian arrl 

treatme.nt would rnake a difference in patient outcarne. '!he two university 

camùttees reviewErl arrl carre ta consensus on a canm:::m problem list which 

would be used in the evaluation. 'Ihe proc.edu.re was carried out for the 

1987 arrl 1988 collaborative clinical €Valuations. 'Ille clinical prd::>lE'lllS 

selected have been listed in Tables 5.2 ard 5.3. 
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TABLE 5.2 CLmlCAL moBUMS SEI.ECTED FUR '!HE 1987 CLINIC.ru.. EVAlllATIOO AND 'IllE 
SPECIFIe AREAS OF a::I'1PEI'ENCE EVAll1ATED wrrn FAŒ CASE 

Cl inical Prd:üem Areas of Cœpetence 
rata Diagncsis Management camunic I<noN l Erlge 

Collect & Diff. Test Interp pt.satis 

l. Urx:::ontrol1ed X X X x 
Hypertension 

2. EpisOO..ic X X X 
Cllest Pain 

3. :r..a.Ier Back. X X X 
Pain 

4. Sore Throa.t X X X X 
5. Hypertension X X X 
6. Acute Abdcaninal X X X X 

Pain 
7. corn & X X X 

PneLnIDnia 
8. Febrile X X X 

Convulsions 
9. ~ive X X X 

Mem:>ry Loss 
10. Sciatica X X X X X 
lI. Headache & X X X X X 

\-Jife Abuse 
12. Infant X X X 

Gastro 
13. Diabetic X X X X 

Polyneuropathy 
14. Weight Loss & X X X 

LYJI'Pladenopathy 
15. AnaIilylaxis X X X X 
16. Jaun:lice X X X 
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TABLE 5.3 CLINICAL ffiOBilKS SEIECl'ED Fœ '!HE 1988 CLINICAL EVAIlJATION AND 
'!HE SPECIFIe AREAS OF CXMPE'I'ENCE EVAlllATED WI'IH PAO! CASE 

Cllnical Prcblem Areas of 0::iIpeterx::e 

l. 

;~ . 

J. 
4. 
5. 
6. 

'J. 
3. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 

18. 

19. 
,'O. 

rata Dia~is Management Cœm..mic ~ledge 
Collect & DHf. Test Interp. Pat. Satis. 

mm & x X x x 
Pneurronia 
Pre-op x x x 
Evaluation 
Sciatica X X X X X 
Paraplegia X X X X 
Urethritis X X X X 
Aœident X X X X X 
Prevention 
Asthma X X X X 
En:lanetriosis X X X X X 
Jaurrlice X X X 
Dysrrngia X X X 
oizzines..s X X X X 
Panic Attacks X X X X X 
Al::daninal Pain X X X X 
Short stature X X X X 
Hemiparesis & X X X X 
Headache 
Urdiagnose1 X X X X 
l{ypertension 
Al zheiIrv::rrs X X X X 
Uncontrolled X X X X X 
1 Iype.rtension 

'!he lX!vel C{IIelt of the Clmical Prà:>lans far Evaluatiat 

~ of the two unive.I"'.:dty evaluation ccmnittees were assigned one or 

two of the prmlems select.ed ta develop for the evaluation. '!he facul ty 

m:?l11ber responsible for develq:>in:J a clinical prOOlem for the evaluation 

oampleted the following activities: 

1) A specific real patient case was selected ta represent the 
clinical prOOlern. 

2) 'Ihe essential clinical features of the case we.re abstracted. 

3) 'Ille carpetencies which could be evaluated with the case were 
listed. 

.. 
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4) 'll1e dat."' whid'l v.o.ùd be provided to the stOOent prior to their 
evaluation of Ule patient was specified(ej. settin:;J, cœplaint, 
initial lab data) . 

5) '!he actions which 1I.Olld be e.xpected of the student dunrg the 
clinica.l e.n:::ounter were identified(eg. histary, m:ma.gellcnt, 
canrru.nu.cation). Reconiirq/ratirg forms ta be used by the 
starrlardized patient to cl.oct.nœnt thŒ;e actions were dcvelop:rl. 

6) Actions which may be critical in the evaluatlon of the patient 
(if awlicable) were specified. Weights if appropnate were 
assigned ta in::licate the relative importarce of the actions 
expected. 

7) Activities to be carpleted at the canpletion of the encounter 
we.re specitied. 'ThèSe activities were based on the oojectives to 
be evaluated arrl lilCluded such activities as dOCUJœlltation of 
critica.l fi.rrlirqs, diagnosis & clifferential, rnanagerœ.nt plans, 
interpretation of lab data an:i tests of œlevant cl inical 
1<rlaY ledge. 

8) An answer Jœy was developed outlini.ng the acceptable respJnses 
for all activities listed. 

9) '!he canpetencies to he evaluated 'vii th the case were linked ta the 
related actions an::l post -en::xJUI1ter acti vities. 

10) '!he level of perfollllance required ta successfully pass the case 
was identif iOO. 

11) .ReIœdial activities requirect for students who did net rœet the 
specified level of p"...rfo~ v.e.re prescribed. 

'Ihe cases an::l materials developed by each facul ty nernber were review-ed am 
revised by the t:wo university ccmnittees. 'The resultin:J dOCt..nœl1t was 

referred to as the case blueprint. 

Once the case blueprint was develcped, starrlardized patients were 

rec.:ruited an:l trained ta portray 1:lk specifie real patient prdJlern 

selected for the evaluation. '!he starrlardizOO patient was selected. ta 

match the age arrl essential rf1ysical attributes of the case. If hard 

rflysical fi.rrl.ID:Js were required, a real patient who p:x:;sessed these 

fin:iirgs was recruited an::l trained for the specifie case problern te be 

presented. 
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stardardized patients trained at Sa.rt:hem Illioois University were drawn 

fran a pool of sta.rdardized patients \lJhich had been develq:ai in tbe 

institution for teac::hi.nj arrl evaluation p.n:pJSeS. stan::lardized patients 

trai.ned at the University of Manitcba were drawn frcm ccmmunity 

volunteers. None of t.hi:l individuals used. in the 1987 evaluation in 

Mani t.d:la had had preY ious st..an:3.arùized patient experience. 

The tra~ process lNaS co-ordinated arrl carried out by a standardi.zed 

patient trainer identified in ead1 university set:ti.m. Bath universi"'Y 

trainers had atten:led the saIœ t.ra.inin:] work.shap in the use of this 

technique. 'Ihe trainer at SOUthern Illioois Unive...rsity had a number of 

years of experience in stan::la.rdized patient tra.in.in:J. 'The trainer at the 

University of Manitoba had no experience prior to the 1987 evaluation. 

The essential clinical features listed in the case blueprint were used. by 

bath university trainers ta prepare the stan::1ardize.d patients for the 

cases they were to portray. The case blueprint was descriJ:::€d in t..':e 

previous section. It contained all relevant information about the case to 

be presentOO as well as the methOOs of rati.l1CJ an::l. scor~ perfonnanœ. 

The facul ty person respJnsible for develop~ the case participated in the 

trainiI~ procp...ss. 'Ihejr clinical counterpart in tlle alterrJate university 

carried out the SélIll!2 function. One or two patients \-vere trained ta portray 

each case. When two or rrore patients were trained for a case, they were 

trairJed as a group ta enhance cXlmparability of presentation. The training 

procedure used was that developed by ~s (1971) (Qlapter 4). Ta 

irnprove the canparability of st.ardarùized patient presentation be-tween the 

~ universities, videotapes of the trairli.rq process ard,Ior standardi.zed 

patient presentations were used when p::ssible. 

starx:lardizErl patients were oriente.:i to the ratin:J fonns they were to use 

ta rate stu:1ent perfonnarx::e at the canpletion of the en::ounter. When two 

or rore p:ltients were trained for a problem, this was carried out in 

groups. Practice sessions were provided in fonu caupletion alonJ with 

opportunities to discuss areas of ambiguity. Pre-te.stinj of intra-rater 

am inter-rater rel iability in fOInI canpletion was not carried out. 
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'lbe evaluation took place aver a br.u week period. Sb.xients ~ ran::lamly 

assigned te t..inv= slots dur~ the evaluation pericxi. Eaeh stuient 

carpleted the evaluat1.Ol1 of the 16 clin.i..cal cases usOO in the examination 

over three consecutive days of testi.n:J. When ~ or rrcre stan:ia.tùized 

patients were used ta r;x>rtray a elinical prOOlem they ~ alternated on a 

daily basis between IOOrnillJ arrl afternoon test.i.rq sesslOns. 

'lm ScxIrirq of SbDent Perfarmaoce 

'IWo types of rater5jrecoroers were US€d to score student perfonnance. 'The 

stan:::lardized patient. who IX>rtrayed the case was used te rE?lCOrd/rate the 

actions take:n by the stu:lent durir-q the student-patient encxJUnter. 'Ihcy 

campleted rat.l.l19 fonTIS developed by the case developer at the errl of the 

ercounter witb the student. They usually l'lad 5-10 minutes to complete this 

activity. 

Facul ty we.re responsible for scorirxJ the wri tten responses to 

post-encounter activities for each case. '!he faculty rœmber who developed 

the case (or their elinical counterpart in the alt.el:.nate university) was 

usually responsible for scorin:J. 'Ihis policy was the rrcst pract_kal 

solution te the task of studE>.Ilt scorirq. '!he use of an irrleperrlent 

faculty rater would be a bett..er solution ta control potential bias in 

scor.in;J. '!he answer key develaped as part of the case blueprint was used 

ta score the quality of the written responses. 

'lbe Generation of st:udent ~~ Scores 

'It..ree types of scores were generated for each student: a clinical case 

score, an overall cx:mpetency score an:l overall specifie canpetercy 

scores. An exarnple of the ca1culation of each score is provided in Figure 

5.3. 



FIGURE 5. 3 EXAMPI.E OF '!HE GENERATICN OF S'IUDEN1' so::lRE:: OVERAIL 
CXMPEI'ENCY SCORE, CASE SCORE & OVERAIL SPEcrFIC CXl1PEI'ENC'i S<X>RES 

case CClnpeteocy Maxim..nn Score 
#1 
Renal rata Collect 11 
Artery Diagrnsis 5 
stenosis Management 6 

K"lOWledge 3 

#2 
Chest rata Collect 10 
Pain Diagnosis 8 

ManageJœnt 12 
Patient Cœm.mie 8 

#16 
Jaundice Diagnosis 

Management 
Krlcf.,.T ledge 

student "x" Scores 

9 
18 
15 

Student "x" ~t Score 

72.73 (8/11) 
80.00 (4/5) 
33.33 (2/6) 
66.67 (2/3) 

50.0 (5/10) 
75.0 (6/8) 
75.0 (9/12) 
75.0 (6/8) 

44.4 (4/9) 
66.7 (12/18) 
66.7 (10/15) 

case Scores: case 1= 63.18 [(72.73 + 80.0 + 33.3 + 66.67)/4] 
case 2= 68.75 [~50.0 + 75.0 + 75.0 + 75.0)/4] 
case 16=37.25 [44.4 + 66.7 + 66.7)/3] 

OVerall Cœpetency Score: SUIn Clf (case 1-case J.6 case Scores) /16 
eg.Ü\Terall Ccirpetency Score= 56.39 (63.18 + 68.75 + 37.25)/3 

Ü\Terall Specifie Ccxnpetency Scores: 

Data Collection= 61.37 (case 1(72.73) + case 2(50.0»/2 
Diagnosis= 66.47 (case 1(80.0) + case 2(75.0) + case 3(44.4»/3 
Management= 58.32 (case 1(33.3) + case 2(75.0) + case 3(66.7»)/3 
Knowledge= 66.67 (case 1(66.67) + case 3(66.67»/2 
Patient Cœlnu.mication= 75.0 (Case 2 (75. O)J/l 

Clinical case Score: 
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The maximum score for p.ach of the CCIIlpeteIx::ies tested with a case was calcul.ated 

on the basis of the actions, post-enca.mter activities lü1ked te each canpetency 

and their respective weight"s if ,::q:plicable(the derx:minator). '!he SUIlI of scores 

for actions taken by the student arrl the scores ad1ieved on their written 

responses were used to calculate the llI.lIœrator for eadl of the canpeterq areas 
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tested. Percent SCXlres TNere calculatai for eam of the case specifie areas of 

canpeteoc:e. '!he elinical case scx:>re was calculated by t.akin;J the average of the 

scores adùevoo for case specifie areas of ccmpeterx::e. 'The areas of cx::anpetence 

evaluated with eadl elinical case in 1987 am 1988 are listed in Tables 5.2 an:l 

5.3. 

OVerall Compet:eoc:e Score: 

'!he overall cœpeterx:::e score was calculated by taki.rg the average of all 

cl inical case scores. 

OVerall Specifie Competency Scores: 

It can be noted in Tables 5.2 am 5.3 that specifie areas of c:::c:II'petence were 

usually evaluated in nore than one case. '!he overall specifie <::x:i!'petency score 

Ceg. data collection) was calculated by t:.ak..inJ the average of all the scores for 

irrl.ividual cases in which this specifie area of CClIrpetence was evaluated. 

Table 5.4 displays the rn.rrnber of videotapes c:bta.i.nerl. for each of the 16 cases 

used in the 1987 evaluation in the ~ university settm;s. Southem Illinois 

University did net firrl that it was feasible te tape a rarrlam sample of their 

students due to co-orùination difficllities. Videotapes frem Southem Illinois 

were sampled on a non-systematie basis with an effort to provide a sample of 

videotaped presentations for eac:h case over the 2 weeks devoted te the 

e.xamination procedure. 'lhis prdJlem nay result in a biased estimate of accuracy 

for patients at Southem Illinois University. 

In 1987, it can be ooted that 00 videotapes we.re OOtained for case 10 frem 

Southem Illinois University. For this reasol1, case 10 was discarded fran the 

study pq::ulation for stOOy 1. case 10 was retained for study 3. Videotapes fram 

the University of ManitdJa were sanpled accorc:lin;J te the procedure outlined. '!he 

percent of tapes whic:h had ta be d..iscarded for inadequate alrll.o quality were 

approximateJ.y the Sdlœ in bath university settin:JsCSIU=15.06%; U. of M.= 
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15.1%). 'll1e resultinJ study pop.1lation available for analysis for Study 1 am 

was 456 with 23 to 41 videotapes available for ead1. case. 
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In 1988, there were lX) tapes collected far case #5. 'D1e prd::>lem presented 

involved a male reproductive examination am the patients we.re net willin:J to be 

vj.deotaperl. Difficulties were en:::oontered with case 7. 'lbe stardardized 

patient failed te show up durirq the secarrl week of the evaluation. As a 

result, only 11 students were videotaped. 'Ihis case was anitted frcm futther 

analyS1.S. A final sample size cf 383 videotaped student-patient encxJlU1ters was 

used in Study 2. Similar te 1987 , 15% .of the videotapes were discarded for 

inadequate technical quali ty . 

TABŒ 5.4 SAMPLING RESUIlIS FOR 'IHE 1987 CLINICAL E.VAIl1ATION 

CASE SO!CX)L 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

S.LU. 
# taped #adequaœ 

33 
14 
12 
13 

7 
10 
18 
12 
13 

23 
12 
24 
12 
24 
12 

23 
14 
12 
12 

7 
8 

16 
10 
12 

15 
11 
20 
12 
21 
10 

239 203 

Fevcent 15.06% 
Not Usable 

'IDrAL 
U. OF M. 

# taped #adequate #taped 

18 15 51 
19 17 33 
20 17 32 
19 19 32 
19 19 26 
18 15 28 
17 16 35 
16 15 28 
18 15 31 
18 16 18 
17 17 40 
18 17 30 
20 16 44 
19 18 31 
22 20 46 
20 17 32 

298 253 537 

15.10% 15.08% 

#adequate 

38 
31 
29 
31 
26 
23 
32 
25 
27 
16 
32 
28 
36 
30 
41 
27 

456 

Table 5.5 displays the rn.nnber of videotapes d::>tai.ne:l fran the 1988 

evaluation. Videotapes were sarrpled acx::ord.in:J te the proœrlure a.ltlined 

for 1987. 
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TABlE 5.5 SAMPI..rnG RESUUl'S Fœ 'IllE 1988 E.VAIl1ATICN AT '!HE UNIVERSITY 
OF MANI'IOBA. 

CASE # TAPEO #~ 

1 28 25 
2 28 21 
3 28 22 
4 28 20 
5 
6 28 30 
7 
8 28 23 

10 28 22 
Il 28 27 
12 28 28 
13 28 24 
14 28 22 
15 28 28 
16 28 26 
18 28 21 
19 28 19 
20 28 22 

Total 448 383 

Percent Not Usable: 14.5% 
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In the Iœa.SUreIrel1t of clWcal CCi11petence, the st.ardarùized patient has 

been one methcxi used to present the clinical situation (the test 

stinu.ùus). It has been a.ssurœd that the starrlardized patlent Ql.n providû 

an accurate reproduction of the important cIinical features of a real 

patient case, thereby eliminati.n';J patients as a source of error ln the 

evaluation of carnpet.en::e. 'This assumption was evaluated in stooy 1. 

A cross-sectional sampIt' survey of 451 videotapErl student-patient 

encounters from two universities, representÏ.n:J 49 starrlardized patients 

arrl 15 cases was used ta evaluate standanüzed patlent accuracy. 

Presentation accuracy was measllr2d by recordirq the mnnber of clinic...al 

features the starrlardized patient presP....nted correctl y in eam 

encounter. 'Ihe clinical features ta be presented by each starrlarùized 

patient were based on a real patient case whj.ch was id('ntified by med.ical 

faculty. 

A percent accuracy score was calCl.Ùated for each stan:1ardized patient, 

case arrl university. If patients were perfectly st..1.Trlardized, they would 

have an accuracy score of 100% an::i a scarrlard deVlabon of O. This 

theoretical optimum was rret by 7 of the 49 patients arrl an acx...-uracy score 

of 95% or greater was achieved by 26 patients. For 7 patients, the rœan 

accuracy score \YaS belo;.,r 75%. 'Ihere was a statistically significant 

difference in acx..-uracy score between the ~ universlties, betwœn tv/a 

patients trained. by the same trainer arrl aITOTY3 different cases. 

Errors in the pre5l"...ntation of Iilysical fin:li1X:Js arrl patient affect were 

rrore camrnon than for features of the patient history. Errors in these 

fo:t:1'œr two categories were made on rrore than 50% of o(x:a~;jons evaluatcd. 

Bath rarrlan arrl systematic errors in the presentation of the clinical 

features of eac:h case contri.buted ta suboptimal accurac..y scores. OVer all 

cases, 40% of the errors in presentation were systematic, the rem:llniIXJ 
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60% were ra.rrlan. Systematic errors are most likely due ta prablems in 

trai.ni.m. Systematic errors were lOOre C"X'X!lIl'X)l1 in the university with the 

least starrlardized patient experience. University expe.rience aweared te 

have IX> i.npact on errors made in the presentation of Fflysical fi.n:ii.rqs. 

Patients who presenterl the same case spontaœously provided different 

éll1O.lIlts of data about their clinical prcblem. 'Ih.ese difff'.rence5 could have 

been due to inequivalerx::ies in the student groups seen by different 

patients. Al temati ve1y, they ca.ùd represent a potential source of bias 

in the estimation of clinical c:a:npetence. 

'!he impact of suboptimal accuracy in the presentation of the case on 

c::œpetency score will be evaluated in stu::iy 2. 
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In the evaluation of clinical canpeten:;e am perfonnance the starrlardizo:i 

patient is one Jœtt.'XÏ whid'l has l)een used ta present the cl inical prc:lblem. 

other Jœthcx:is of presentirg the clinical problem were reviewed in 

Cl1apt.er 3. 'Ihey include: paper or carp.1ter si.nu.ùation methcx:ls (eg. PatHmt 

Managerœmt PrOOlern), oral exru'1l..i..ners arrl real pati ents. 

Systenutic amiSS10ns of important aspects of the clinical problem have 

been the major disadvantages of paper ard COITIf1ùter methods. 80th 
.' 

systernatic arrl ra.rriom errors in the content of presentat lOn are potential 

problems wi th the use of oral examiners. Bath methcxis may lead ta bias in 

the estimates of clinical canpetence if the aspects omitted are importal1t 

determinants of the provider's ability to perfonn. 'Ihis proble..m has becn 

dOClIDle11ted with paper simulation Irethods (Page & FieldlIY.J,1980; Rethans & 

Boven, 1987) . 

'!he use of real patients in the me.asurerre.nt of clinical canpetence ard 

}Je.L.-fonnance bas a mnnber of rusadvantage.s. In arder ta control for 

variability in tl1e content of the clinical situation from one subJec.t te 

the next, r.Jêltients with c.~nic and stable fin:lings ITIlJSt be used. 'This 

limits the raD:je of problems \.."hich can be employed for evaluation p..lqX)SeS 

ard provides no infouna,tion on the subject' s ability ta manage problems of 

a IOC>re aa.rte or sensitive nature. Alternatively, different patients Wlth 

the sarre preseJ'jtirq problem or clinical diagnosls CàJl be used. In doirq sa 

it TIU.lSt be assLll'lB:l that the variability in competencc/perforrrance is a 

tunction of differences arronq providers rather than diffe..rences alIDnJ 

patients. In addition, since patients are custornarily screenerl for 

inclusion by virb.le of the provid.er's documentation of the pre.sentinJ 

plTlblern or clinical diagnosis, estimates of provider performance are 

biased by exclusion of those patients who were inacx::urately classified. 

'Ihis prablem has been discussed by 'fugwell (1979) in his critique of 

rethcx:ls of evaluatin:J quality of care. 
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'!he starrlardized patient has been proposed as a method of presenting the 

prcblem which ove.rcanes many of the disadvantages noted with these 

alterrlélte formats. It is assumed that systematic cmissions in the content 

of the climcal situation preserrtErl noted with pape!.', canputer arrl oral 

examiner rœthcx:1s are virtually e.liminatro. 'll1e only arP-<3S of canpetence. 

whicl1 cannot be evaluated are larg tenn rranagarent ard sale 

technic:al/proc:edural skills. If the cases selected for eVéüuation do not 

require the deID:>r.stratian of provider ability in these areas, bias in the 

estimation of competence \orUÙd not be anticipated. 

In contrast to real patients, the use of st.an:jarclized patients pennits 

c::arrpetence/perfonnance to be estimated with a range of bath a.'1ronic anj 

acute problerns. It is a..ssurrro that the prcblem of patient variability is 

eliminated fram estinot.es of provide.r performarx:e by starrlardization of 

the clinical presentation arù the use of the sarre problem for aU 

providers evaluated. si.nce the important clinical features of the 

patient' s situatIon are kno..;n in advanœ, prospective case. specifie 

performance critp-ria may be established arrl the proble.'1l of detection bias 

noted with the use of real patients is e.liminated. 

If these assumptions are correct, the standardized patient provides a 

pcMe.rful rrethodological tool for tl1e IOOaSUreInel1t of cllnical COlnpeten-:::e 

am pe.rfonnance. The available evide.nce to support these assumptions was 

reviewed in Olapter 5. 

EvIdence offe.red in Sl.1pp)rt of the.se. asstmTptions include.s: 

1) standardized pa.tients canoot he. detected fran real patients in d 

practice or evaluation sett:in;J (absence of systematic and rardom 

errors in presentation) (see Table 1, Olapter 5). 

2) the.re is no diffe.rence in the estimates of competence in 

diagnosis, nanageIœl1t an:l interpe.rsonal sJulls with starrla.rdized 

patient and real patient prcblems (absence. of syst.ernatic errors 

in ccmpete.ncy estimates) (Nonnan, 1982; 5an....c;on & R:x:>le,1980) 
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3) correlations between stardardizoo patient-based estimates of 

o-...arpe1:.en:::e arx:l clinical perfol:'lIlaJ"x::e are larger than witb paper prct>l..mt 

~thcxis despite poorer precision (abserx::e of systematic 

carpetency estimates) (Swansan, 1989) . 

error in 

'll1e e:videoce which does net ~rt these assurrptions i..ocludes: 

1) the d::>servatian that significant differences in estimates of 

canpetence in data collection exist between real an:i starrlarùized 

patient fonnats, a problem attributed ta systenatic aOO/or rarrlan 

errors in the content of patient presentation (Noman, 1982; 

Navotony & Grove,1982). 

2) signif icant differences in estimates of case speci f ic <::arpet.en::e 

were foun:1 between presurnably equivalent grotIt:G of stu:ients 

seei.n:;J two starrlardized patients who were trairro ta present the 

sarre clinical problern. fuis f.irrlirq was attributed te either 

systematic clifferences in the content presented by the two 

stardardized patients ardjor differenœs in their ratinJ of 

student ability (Dawson-Saun:lers, 1987) . 

Although variability in the content of stardardizoo patient presentation 

bas been the suspected cause for differences in the estimates of provider 

c:arpetenœ between presentatjon formats or pra ,'x groups, no study has 

proviaed direct quantification of this patentE" &:XlTCe of rreasurerrent 

error. '!he research questions which will be ev;:, ':..ed in Study 1 will 

address this issue. '!he resultin:] data will allw 'OIJO irrportant 

assurnptions 3.bout this metbcx:lolcgy ta be verified or œgat.ed. 

Assurrption #1: Variability within arrl between patients is eliminated when 

starrlardized patients are used ta estimate provider c::atpetence. 

Related Propositions: 

a) 'Ihe content of starrlarclized patient presentation will he the 

same tran one clinician te the next (Le. 00 rarrlaTI errer in 

the content of the presentation) . 
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b) '!he content of st..amardized patient presentation will be the 

same for two or m::lre patients trained te present the sarre 

clinical prcblem (Le. 00 systematic errer in the content of 

presentation between patients) . 

c) the content of st..amardized patient presentation will be the 

same for two patients trained te present the saIne prdJlem by 

different trainers in different institutions (i.e. no 

systematic error in the content of pre5P.J1tation between 

patients) . 

A.ssuIrption #2: Starrlard izErl patients provide an accurat.e reproduction of 

the important clinical feaL-ures of a real patient problem. 

Related Proposition: 

a) 'fuere will be 00 systematic or ran:ian errors in the content 

of stan:lardized patient presentation when carnpared to the 

content of the real patient case on which it \VaS based. 

1. When the content of the real patient case is used as the gold 

starrlard, hON' accurdte is t-.he content of starrlardize:l patient 

presentation? 

2. 1s there a ùifference in the accuracy of starrla.rdized patient 

presentation when different patients are trained for the saIne case by 

different trainers in two institutions? 

Definition of Tenns 

At:x:uracy: the extent ta whiffi all important clinical features of the real 

patient case are presented by the standal:di.zed patient. 100% accuracy = 
abseœe of systematic arrl rarrlan errors in the content of stan:3ardized 

pa.tient presentation. 
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A cross-sectional stratifia:i sanple survey design was usa:! to evaluate the 

ac:x:::uracy of st.arrlardized. patient presentation in the two st1.rly 

institutions: southern Illin:>is University arrl the University of 

ManitdJa. 'Ihe sarre 16 clinical prdJlems were used in the evaluation of 

students in bath institutiOP.s. strata is the tenu used ta define the 2 

levels of institution arxi the 16 levels of case whic.h are represented in 

the sb.rly population. A stratified. sarrq:>lin:] approac.h was used to improve 

on the efficiency of estimation of diffe.ren:::€S in st:ardarùized patient 

ac:x:::uracy between the two universities am to pravide balàllC€d 

representation of all stan:larclized. patients usai in the evaluation since 

starrlardizErl patients w~ nested within clinical probll?lTI. 'lhe S<llœ number 

of starrlardized patient-stuctent encounters was ta be dra\VI1 fram each 

stratum. In arder to balance for the effects of student performance on 

starrlardizErl patient presentation, a ran:lan sample of students was drawn 

at the University of Manit.dJa anj their encounters with eac.h of the 16 

clinical problems were used as the study sample. 'This was not feasible at 

Southern IIIL'1Ois University. A convenience sample of encounters was 

drawn for eac.h of the 16 clinical prablems presented. 

Patient-stl.ldent Ercoonters 

Figure 6.1 provides an overview of the sampl~ procedure. 

'!he sttrlent-patient encounters ilx:luded in the study sarnple were 

videotaped during the conduct of the student evaluation in each 

university. AlI videotapes wP.Ie reviewed for technical adequacy at the 

University of Manitcba. 'lhose with inadequate SOl.lrd or picture were 

cliscarded( approximately 15% fram eadl university). 'The remainirq 

vidrotapes were grouped by case. University identifiers were rerrà'JVErl am 
all taped encounters fran toth tmiversities were placErl in rarnan arder 

arrl retaped te produce one or rrore rarrlanly ordered tapes for analysis for 

each of the cases l.lsed in the evaluation. For case 10, l'X) student-patient 
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~ eœa.mters tNere taped at Sa.rthem Illioois University. sin::e only 16 

sb.rlent-patient erx::ounters we.re a'vailable for analysis of patient 

presentation, case 10 was eliminated fran the data set used in the 

evalua.tion of patient accuracy. 

FIQJRE 6.1 SlIMPLlll:; FRX.ElJRE Fm PATIENr--SlUŒNl ENO::ONlER) fRl!I 'nIE 
1987 S'I7\NDARDI.ZFD PATIENl' EVAIIlATICH 

S.LU. Met:b:d Tot. Adeq. Total/case lideq. Tot. Kill1cd U of M 
N=65 N=95 

case #1 C 33 20 35 15 18 R case #1 

case #2 C 14 14 31 17 19 R case #2 

case #3 C 12 12 29 17 20 R case #3 

case #4 C 13 12 31 19 19 R case #4 

case #5 C 17 7 26 19 19 R case #5 

case #6 C 10 8 23 15 18 R case #6 

case #7 C 18 16 32 16 17 R case #7 

case #8 C 12 10 25 15 16 R case #8 

case #9 C 13 12 27 15 18 R case #9 

case #10 C 0 0 16 16 18 R case #10 

case #11 C 23 15 32 17 17 R case #11 

case #12 C 12 11 28 17 18 R case #12 

case #13 C 24 20 36 16 20 R case #13 

case #14 C 12 12 30 18 19 R Case #14 

case #15 C 24 21 41 20 22 R Case #15 

case #16 C 12 10 27 17 20 R case #16 

Total C 239 200 453 253 298 R Total 

Legen:l: C: a:mvenience sanple of eœounters 

R: rarrlan sample of stu:le:nts selected arrl their en::oonters with 
the 16 cases was videotaped 

Tot. : the total rnnnber of enccm1te.rs videot~ in each 
university 

Adeq. : the nurnber of videotapes which were of adequate tec.hnical 
quality te rate patient accuracy. 
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starrlardized Patients 

starrlardizeci patients 'Nere selectOO by the trainers in the t"~, respective 

institutions. In Salthe.rn Illirois, lOOSt patients were se~ectErl fran a 

pool whid"l had been develq:>ed for evaluatian arxi teacJÙ1q pu.rpcses. At the 

University of Manitoba, st.ardanlized patients were rec:ruited fran the 

cx:mm.mi ty. 

For IOClSt cases, two stan:lardizoo patients were tra.ined for each case. In 

case #9, two couples (1OClther, 500) were trained ta present the case. '!he 

total I1lll1'lbcr of patients trained at Sart:.hern Illin:Jis WdS 34 patients. 

'lWenty-one of these patients were included in the convenience sample of 

videotapes provided. As a result, selection bias in the estimation of 

accuracy scores for Southe..rn Illinois patients cannat be ruled out. In 

Manitoba, 32 st.ardardized patients were trained (only am pa.tient was 

trained for case #6). AU 32 patients are inclooed in the study sample. 

Patient pairs use:i in case #9 are treated as s~le patients in the 

subsequent anal ysis. 

Ao:;uracy Rat.in:J-Instn.nœnt a:m.ent 

For each of the 15 cases, the 'blueprint' developed for each ~ was used 

as the basis for the developnent of aœuracy checJr.lists (see C1apter 

6). '!he content of the real patient case served as the 'gold starrlard ft for 

starrlardized pa.tient accuracy. '!he essential clinical fe.atures of the real 

patient case were abstracted by fac:ulty durirq case developnent aul. 

included in the case blueprint. 'Ihese essential clinical features defined 

the content te he included in the aca.rracy checklists, 'They iocll.rled 

inp:>rtant negative and positive fin::li.rqs. 'lhey can be categorized as 

includ.in:J items related ta the patient's affect, items to be presented on 

history anj items ta be presented on Plysical examination. 'Ille erxx.~ter 

ch,ecklists arrl scor.in:J keys for written :t'P--SpOIlSeS ta the case were also 

reviewed. Clinical data whic..~ y'uùd nea:l ta be provided by the pa.tient tu 

achleve a correct response were also iocluded if not rrentioned ln the list 

of essential cl inical features. 
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'Ibe rrumber am type of items contained in the check.lists develq:>ed for 

ead"l of the 15 cases are clisp1ayed in Table 6.1. '!he number of items per 

case varies considerably frem 7 for case 7 (an eme.rgerq situation of 

aJ'lélfhylaxis) to 31 for case 16 (a c::anplicated prOOlem of a mickile-aged 

wanan hospitalized on a rnnnber of c:x:casians for undiagocsed 

jaurrlice). fwbst clinical features identified by faculty related ta data 

whid"l were to be provided by the patient on history. Fhysical firdin::;s arrl 

affect constituted 3.2% arrl 5.6% of items respectively. 

'Ihis disproportianate break:datm of clinical feature items is l Uœly due ta 

two fbena:nena. For nost cases, the data derived fran the patientes history 

are thought to be IIDre important than patient affect arrl physical fi.rx:lin:Js 

in the fonnulation of the correct diagnosis arrl manag€l1'el1t plan. Secorrlly, 

facul ty are IIDre apt ta select real patient cases which do not require the 

patient to present a large nurnber of physical fi.ncli.ms. Selec..tion of cases 

with no r.hysical f.irx:li.ngs eliminates the need ta search for real patients 

with these hard f~ or ta train healthy irrlividuals to sinulate the 

tnysical firrli.n:1s requlred. 

The srna.ll number of physical examination an:'l affect items identified 

limits the generalizability of conclusions which can he drawn about the 

sta.rrlardized patient· s ability ta accurately present important clinical 

features in these areas. 
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TABLE 6.1 TIIE I0IlER OF ITBIS (ESSEITIAL a.IIlICAl fEATlIIES) 1. EADI ACaJlACY 

ClECKl.IST Bl CASE Am TYPE 

Total. lIuIber Iy Cl inical Feat&.nt Type 

It .. lIi.tory PhysiOll Affect 

1·Uncontrolled 11 10 0 

Hypertens i on 

2·Epl sodi c Chest 19 18 0 

PaIn 

3-Lower Bacle 17 16 0 

Pain 

4-Sore Throat 11 10 0 

5 -Und i agnosed 8 8 0 0 

Hypertens 1 on 

6-Acute Abckxninal 19 16 2 

Pain 

7-COPO & Pneumonia 19 16 2 

8- Febrile 23 22 0 

Convu l sion 

9-Progress 1 ve 8 7 0 
Memory Loss 

11- Headache & 26 26 0 0 
Wlfe Abuse 

12-1nfant 17 15 0 2 

Gastr~terltls 

13-0labetic 16 16 0 0 

Polyneuropathy 

14-Welght Loss 18 16 0 2 

& Lyrrphadenopathy 

~5-AnarhylaxIs 7 3 2 2 

1;)-JaLl'lC:hce 31 30 0 

,. 
OVe ra li 250 228 8 14 

.\ X Breakdo.n 91.lX 3.2X 5.6" 
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1V:DJracy Rat.ln:j-:rnst::n:unznt categories 

Seven lXJIlinal categories were developed te rate each content item included 

in the 15 case checklists. 'lhree categories were used te d1aracterize 

items which COJld net be assessed durin;} the en:ounter: 1) the student 

didn't ask for infonnation aboJt tbe item, 2) dle stu:lent didn't examine 

the patient ta dJt:ain infonn.ation al:xJut the item or 3) tbe item could not 

be as..sessed because of the technical limitations of the videotape 

(eg. rater couldn' t hear or see the patient' s response). Four categories 

were used ta c.haracterize items which could be assessed in the 

encxJUI1te.r: 1) a correct response was provided spontaneously by the patient 

2) a correct respor.se wQS provided in response ta student inguiry or exam

ination 3) an incorrect response was provided spontaneously by the patient 

or 4) an incorrect response was provided by the patient in resp::>nse ta 

student inguiry or examinatioI1. 

'The categories, as constructed, provided the essential infomatlon 

necessary ta calculate the accuracy of patient presentation by the 

dichot.arrDus ratin:.J of whether the response ta an item was correct. of 

incorrect. It provided additional inforTrB.tion on the con:::litiop.s of the 

response; made spontaneously or ta i.n:;Iuiry/examination. '!he data were used 

in secordary analysis of patient presentation ta address two concems: 1) 

are certain patients IOOre apt ta provide oore of the essential climcal 

features of the problem ta a student spontaneously thereby p:-;tentiillly 

inflatinj the resultirxJ estimates of competence in data collection 

abili ties an::i 2) are correct/ incorrect responses more apt ta oc:cur lll"rler 

one response con:li tion than tlle other (i. e. data were provided 

spontaneously or ta student irrpiry)? 

'The 15 case check.lists whicJ.1 were used in the evaluation are fourrl in 

Apperrlix 1. 

'Ihree graduate students in social work were trained to rate me ao:::uracy 

of patient presentation. One rater was assigned ta all of the encountered 

sanpled for one case ta eliJ:nirate the introduction of inter-rater sources 
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of measurement error in accuracy rati.rq. '!he research associate for the 

project trained the rater ta use the acx::::uracy checklist. Trainir'g 

consisted of a review of the meani.n3' of each checklist item am a practice 

session where both the researcb associate an:! rater traillee rated a sarrple 

of 2-3 e.nCXJUI1ters. Intra-rater re.liability was then pre-te.sted by first 

havirq the assigned rater rate the first 10 en::ounters of eadl case 

tape. 'll1ese were returned ta the research associate ard the rater was thel1 

aslœd te re-rate the same 10 encounters within one week. The inteIval tilOC! 

between the first arrl secorrl ratirq may fX)t have been lOn:} enough te be 

confident that recall did n:Jt positively bias abserved agreeIl't"..J1t. Rlters 

were available for a limited tbœ which necessitated the use of a shorter 

interval between f irst anj secam rat.irq. 'Ihe observed agre ~Tent betwEX!l1 

the first arrl secard ratin;J was calculated. If the agreement in ratirq' 

items was less than 90%, the rater was retrained ard the pretest repeated 

until an obseIved agreerrent of at least 90% was achieved. '!he resul tirq 

intra-rater agreement achieved for eadl of the 15 cases is displ ayed in 

Table 6.2. 'IWo categories of dJserved agreement are providcrl: agrœIOOl1t 

based on the cx:mgruence in rat.irq for all 7 categories in the scale am 
agreement ba.sed on corqruence between the ratirq of an i tern as correct or 

incorrect. It can be noted that dJserve:l agreerrent for the dichotcm:Jus 

ratirq of correct or incorrect was in the range of 96% ta 100%. Observed 

agreement based on a 7 category scale was in the ra.I"q'e of 90 ta 100%. The 

majority of errors in rat~ were made in the corrlitions in which the 

response was provided (Le. spontaneously or te inquiry) . 
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TABlE 6.2 'l'ES'l'-RElml' AGREEMEm' OF PATIDlI' NXJJRAC'i RA1ES 

N 0IEElNED AGRED!FNI' Fœ. RATl1I:iS OF 
Cormct vs. Incorrect 0Verall 

(2 cat:.eqJ:ty) 

#1 110 100% 90% 

#2 190 99.5% 90% 

#3 170 99.3% 90.7% 

#4 110 99% 95.5% 

#5 80 96.3% 91.3% 

#6 190 100% 91.1% 

#7 190 99% 95.36% 

#8 230 100% 93.9% 

#9 80 100% 90% 

#11 260 100% 100% 

#12 170 100% 95.3% 

#13 160 100% 98.7% 

#14 180 100% 94.7% 

#15 70 95.7% 91.4% 

#16 310 99.8% 95.8% 

Legero: N: mnnber of items ta be rated * 10 pairs of encounters 
rate::i twice 

OVE"rall: Cbserved agreement for all scale categories, 
correct vs. iocorrect (2 cateqories) resp:mse 
corxlitions (2 categories) am not evaluated 
(3 cateqories) 

Correct vs. Incorrect: abserved agreement for accuracy 
ratirg 

, 



-------------------------. 

181 

On::e a rater had achieved an intra-rater d::lSel:ved agreeIœnt of 90% an a 7 

category scale, tœ rater was instnlCted to c:::auplete the ratirq of the 

~ encounters on the case tape. 'The secorrl ratll'g of the first 10 

encounters was used in the analysis of patient accuracy, Any queries about 

the ratin:;] of specifie encounters or items were noted on the ratirq 

fonn. When it was un:::lear whether the patient had provided a correct or 

iocx:>rrect response, the patient was given the benefit of the doubt an:i the 

response wa..c; recorded as bei..rg c:orrect. 

ANALYSIS 

Lata ErItIy 

Data were entererl am verified directly frem the aa:::uracy c.hecklists to 

c:x:Il'pJ.ter ta avoid errors in coclirq. 

'1he calculatian of l\cD.Iracy Scores ard Cllaracterizatiœ of Error Type 

Aœuracy Score 

An acx::uracy score was calculated for each stan:lardized patient 

presentation usin:;] the followin;J formula: 

Percent Accuracy Score = mnnber of items correct * 100 

(total number of items - number of items rot asJœd,/examined/evaluated) 

'!he score corrects the denanina.tor for the rn..unber of potentially correct 

resJ;X)nses the patient was able to provide contingent on the actions taY-.en 

by the student and the nurnber of items whic:h could be technically 

evaluated. 'The l1UIferator represents the rn.nnber of elirucal featurl?s of the 

real patient case whicll .vere presented correctly by the starrlardized 

patient when the opportunity to do 50 was provided. 

C1.aracteriz~tion of Errors in Presentation Ev 'JYpe 

'!he percent accuracy score falls below 100% when the st...arrlardized péitient 

fails on one or roore encounter.3 ta present an important clinical feature 
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of the prablem correctly. 'll1ese errors may be characterized as bei..rq 

systerratic or rarrlan. 'Ihis typology pt'OV'ides saœ insight into t.beir 

likely origin an:l potential irrpact on carpeterx:;y score estlmates. 
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Systematic errors in presentation are most likely due ta errors in 

tra.inirq whereas rarrlam errors may be due to a variety of other factors 

(eg. patient cha:-acteristics, student perfonnance). Whereas rarrlcrn errors 

would act te reduce the precision of cx:l!!'1petency estimates arrl c::unparisons, 

systematic errors have the potential ta bias cornparisons if systematic 

errors are associated with the ctetenuinants being studied. 

Errors in pl-esentation are classified fur each of the clinical features 

listed in t.he accuracy checklist for each case and standardized patient as 

being: al:::tsP-nt, systema.tic or rarrlom accordirB to the followin:] 

definitions : 

A.rsent: No errors were nade in the presentation of the clinical 

feature in any of the opportunities in which it could he evaluated. 

systernatic: An incorrect res-ponse for a clinical feattire was pt'OV'idErl 

in all encounters evaluated. 

Ran:lom: An.incorrect resp..'Jnse for a clinical feattire was provided in 

one or rore of the encount.e.r<.; evaluated, but not in all e.ncounters. 

lRs-xipti ve Anal yslS an:l lIypothe:sis 'l'est.irg 

MissilE Date 

In order ta examinE. for the prt'SE'..J1Ce of response bias in the eval'.lation of 

patienL accuracy, de;.~ipti ve statLc:tics will he ernployed ta surnmarize 

clinical features 1f.Jhio'1 could net be evaluata:l by case, type of clinica1 

feature and inst-itut ion. Clinical features are grouped arrl reported in 

three categories: patient affect, histOly items an:l r;hysical exaIl'Jnation 

items. They are the L-,x>rtant finclinqs in the real patient case wt-.ich were 

identified by facu1ty arrl used L'l the checY~ist te score patient accuracy. 

As was noted in Chapter 5, the prc::>pClrtion of tapes deerred ta be 

ter..hnically inadequate was c:arparable ùcross cases arrl institutions. 'Ihe 

&B • 



introduction of response bias in accuracy c.arparisans ~ cases am 
between institutions t:h.rcugh this route is UIÙike1.y. 

Patient Aa::uraçy 
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Descriptive statistics will be used to summarize the acx;uracy of 

presentation by stan::iardized patient, case an:i institution. Frequency 

analysis will be errployed to examine the rn.nnbe.r arrl type of errors made in 

presentation by patient, case and institution. '!he percent of items 

provided spontaneously am te inquiry will also be summarized by patient, 

case arrl institution. 

Hypothesis Testirg 

It has been a.ssurœd that two or mJre stan::iardized patients can be trained 

by the sarre trainer to provide an accurat.e present.ation of a real patient 

case. 'Ihis ass..nnption will be evaluated by calculatinJ the differenœ in 

accuracy scores for the patients trained to present the saIre case at the 

University of Manitoba arrl Southern Illinois. '!he null hYPQthesis that 

will be tested is that there is no difference in averùge aCCJ...m),CY score 

between patients who are trainErl. tOjE;,t!1er by the SaJlll~ traW..r. 

An in::leperrlent. t-test will be used to test the hypothesis on a CdSe by 

case basis. Because the nurnbe.r of encounters is not balanced ùcross cases 1 

llU.Ùtiple regression analysis will be used to test the SùIœ asSUITIption 

across cases. case ard stan::iardized patient (flP---sted within case) are the 

defined irrleperrlent variables and accuracy soxe is the defined deperrlent 

variable. 

It has also been asstn1)2Ij that trainers in different institutions can train 

different patients to provide an accurate presentation of the saJœ real 

patient case. 'Ihis assumption will be evaluated by examinirq the 

difference in accuracy scores for patients trai.n€d for the s.<.uœ case at 

the University of Manitoba anj Southern l.llinois. 'llle null hypothesis 

which will be te...sted is that there is no difference in accurctcy score 

betweerl patients trained. by different trainers for the sarœ case. 

An in:lepen:ient t-test will be use:i to test the hypothesis for each case 

and across all cases. 
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Multiple regression analysis will be used te estimate the relative 

contril:::ution of university, patient arrl case to variation in accuracy 

score. S1..rx.."'9 patients are nested within case, a nested JICdel will be 

ernployed to estimate the proportion of varian::e attributable to each 

factor. 
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The saIœ awroach wil] te used to evaluate diffel.-e.IlCeS in the percentage 

of items provided spontaneously (as ~ to in response to iIxpiry) 

between universities and ~ cases and patients. 

Secorrlary Analysis 

Seoxrlary analyses will be carried out on the dat: with the aim of 

identifyin:] aàditional factors which may have an influence on accurac:y 

score. These fac'"l..Ors include the re.lationship of accuracy score ta the 

number of clinical features which must be presented. with each case (~e 

7-31) arrl e-e time the presentation cx:::curred in the c.our==.....e of the 

evaluation (wgek 1 to week 4). A one-way analysis of variance rrcdel will 

be used to ex.amine the effect of time anj patient accuracy. Regl-ession 

analysis will be US€d te examine the effect of the m.rrnb.o..r of 

items. Multiple regression ana.lysis will be used ta estima.te the 

proportion of variance in accuracy attributable ta these facmrs in 

acklition to university, case and patients. 'Ihe sarne approach \.:1.11 be used 

to evaluate the relationship between these factors élAn tl)e perce.ntagl'! of 

items provided sp:mt.a.n2ously by the patient durirq the student er~ter. 

Table 6.3 displays, for each case within each universi.ty, the percentage 

of tilres items which could net be evaluated by case arxi univers~ty. '!he 

percentag2S ai'"'e divided into those where the encounter could not he 

evaluated for t.edmical rea.sons arrl those which could not te evaluated 

because the stOOent did rot ask al::>o..rt or examine the clinical feature to 

be presented. 
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TABLE 6.3 FRECI.EICY ex) VITN Y11D1 ACa.RN:T ITEMS au..D lOf le EVALUATED 

CASE 

2 
3 
4 
5 
6 
7 
8 
9 

11 
12 
13 

14 
15 
16 

Total 

Legend: 

III a. 1 VERS 1 Tl , CASE AlI) IIEASOI 

, ITEMS tlU 'tIERS 1 Tl 

Southem Hli roi. lni Yen 1 ty of Mani tm. 
Tot'Jl Mo. of Freq. (X) Total 110. of Freq. (X) 

It_ to Ilot EvalUlited It_to Ilot Evaluotcd 
be Evaluated be Evalwted 

(a) (b) (a) (b) 

11 220 0 14.1 165 0 21.2 
19 266 .8 22.6 323 .6 27.2 
17 187 5.3 25.7 306 1.0 21.2 
11 132 0 22.0 209 2.4 36.4 
8 56 0 35.7 144 0 36.1 

19 152 0 22.4 285 1.8 30.5 
19 304 3.6 16.1 304 6.3 23.0 
23 207 0 40.6 345 0 39.7 
8 96 0 14.6 120 2.5 37.5 

26 390 .3 66.0 442 0 58.1 
17 187 7.0 26.7 289 1.7 27.0 
16 304 .7 25.0 256 0 39.5 
18 168 0 19.1 252 0 21.4 
7 154 4.0 15.0 140 3.6 14.3 

31 310 2.3 19.1 527 0 22.8 

280 3133 1.69 27. 7 1 4107 1. 14 31.29 

Total Item> to be Evaluated: (the rurber of ltems) * (the! rurber of studeot'patlent encOU1ter',) 

(a) : the percent age of ltenr> whlch could not be evaluated because of the technlcal 

qualltyof the tape 

(b): the percent age of ltenr> whlCh could not be evaluated because the stt.dent dld not 

ask or examIne the patIent 

At the University of Manit:.c.œ, items could rxJt be evaluated on 

approximately 32'1; of the 4107 opportunities to do 50 in contrast to 29.4% 

of the 3133 CHXJrtunities at Sa.rt:he.rn Illinois University. For all cases 

at bot:h lJ.l1iversities, the major reason an item could not be evaluated was 

because the student did nat ask or examine the patient (U of M=3l% 

S.I.U=28%). Tec.:hnical reasons acca.mted for a 1.1% of the 32.4% of t.irres 

items could not be evalU3ted at the Uni versi ty of Mani t:.cba arrl 1. 7% at 
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Sa.rt:hern Illin:>is. For case 8 arxi case 11 at bath universities, items 

ca.ùd rxJt he evaluated 40% ta 66% of the time. With the exception of one 

item on case 8 (roother did net have pica durin3' pregnarq) all items were 

evaluated on at least 10 ()(X"'...a.sions. stu::1ent performance was the major 

rea.son why it.errs could not he evaluated in these two cases. '!he m.nnber of 

clinical features (items) available for presentation am the tiIœ 

constraints placed on the ero:xmter (20 minutes) are likely responsible 

for the greater percentage of items not evaluated in these two cases. 

usin:j a chi-square test, the difference in the proportion of tiIoos it9lTlS 

could net he evaluated between the two universities is statistically 

significant (see Table 6.4). Differences are srrall (3%) and the analysis 

rnay be biased by violations in the assumption of irrleperrlence amorq items. 

DifferencP...5 in student performan:;e hetween the two universitles are 

responsible for this rrojest differerx::e in the prop:>rtion of tbœs items 

could not he evaluated. 'The potential bias created by this difference on 

patient accuracy score between the two universities is liJœly 

negligible. If average accuracy score at Southern Illinojs were signifi

cantly la.c;s than that at Manitoba, diffe..rences in the challenge providect 

ta the patients in the two uni versi ties could net be nùed out as a 

possible explanation. 

TABlE 6.4 arr -sQ.IARE ANALYSIS: ASSOCIATICN BE:IWEEN % MISSJN:; AND 
UNIVER:)!'IY 

University 

Southern III in:>is 

Univer. of Manitoba 

Total 

Tirœs Evaluated 

Not Evaluated 

921 (29.4%) 

1332 (32.4%) 

2253 

Evaluated 

2212 (70.6%) 

2775 (67.6%) 

4987 

x2 (1 dt)= 7.64 p<.OI 

Total 

3133 

4107 

7240 
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Table 6.5 provides, for eam case, a br'eakd.am of the percentage of times 

that items c:x:W.d not he evaluated in the 3 clinical feature categories. 

History it.ens constituted the greatest prqJOrt.ian of it.ens evaluated arrl 

the cat.egory where a greater percentage of items c:x::uld rot be CNaluated 

(32% of the q:portunities available). Fhysical exami.natian items could not 

be evaluat.ed in 18% of q:portunities available am affect items in only 

10%. Agam student perfo1:"n1aIX:e was the major reason why histery ard 

};ilysical examinatioo items could not be evaluated. Affect items were 

relatively in:lepen:1ent of sb.rlent performaoce. In the evaluation of 

};ilysical examination arrl affect items, the rater W""dS rrore depe.rrlent on 

CéllreI'a angle drrl picture quality (Le. they needed te see the patient ard 

their response te examination). 'Ihis would explain why a larger percentdge 

of these items could net be evaluated for tb:::hnical reasons ({i1ysical 

exarn==5.9% arrl affect=9.1%) . 
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TABlE 6.5 FRfCŒJICY (X) \l1T1 lilial ACaIl.a ITEJIS Of YARIWS TYPES alI.J) IIJT BE 

EYAlUATED 

ITEM TYPE 

History Pflysical Affœt 

Total Freq. (X) Total Freq. (X) Total Freq. (X ) 

It_ to Ilot Eval. It_ to lot Eval. It_ to Ilot Eval. 

rASE , ITEMS be Eval. be Eval. be Evai. 

(a) (b) (a) (b) (a) (b) 

11 350 0 18.9 35 0 0 
2 19 558 .4 26.2 31 6.5 6.5 
3 17 464 2.8 16.2 29 0 62.1 
4 11 310 .3 32.9 31 12.9 9.7 
5 8 200 0 36.0 
6 19 345 0 33.9 46 10.9 8.7 46 0 0 
7 19 512 1.8 22.3 32 12.5 12.5 64 50.0 0 

8 23 528 0 41.9 24 0 0 
9 8 216 1.4 27.3 

11 26 832 .2 61.8 
12 17 420 .5 30.5 56 28.6 0 
13 16 560 .4 31.6 
14 18 480 0 17.9 60 0 0 
15 7 168 4.8 24.4 84 0 0 84 3.6 2.4 
16 31 810 8.6 22.4 27 0 0 

Total 280 6591 .73 31.08 253 5.93 - 12.25 396 9.09 .51 

legend: #Items: number of essentlal cllnical features ldentlfied fram the real patIent case 

Total Items to be evaluated: (l'Ulber of items) * (rurber of stlXlent'patlent 
1nteractlons) 

(a) : X of t1lnes Items could not be evaluated because of the technical ~al ity of the tape 

(b): the percent of times 1 tems could not be evaluated because they were not asked or exalmned 

by the student 

'Ihere were significant diff~ in the prq:xJrtion of times items could 

not be evaluated arroI"q the 3 clinical feature categories (see ':"able 

6.5). violations in the assurcptian of irrleperrlence arrorq items nay have 

biased this estimate. 'Ihese differen:es ~d be illlportant if the 

prabability of a correct respo~ was greater or less for t.hose items 
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whieb could net be evaluated on history. If this we.re the case, acx::::u.rucy 

scores may be un::ler or over est.Unated for cases with a large proportion of 

histery item~ arrl a greater pe.rœntage of missed evaluaticn opportunitics 

(eg. case 8 an::l case 11). Similarly accuracy scores may be urder or ove.r 

estimated for the starrlardized patientfs ability te provide histoty ib.>.ms 

relative te those on Iilysical examination or affect. '!he patiGnts l 

caJ.œJ:ëlII1en arrl students were n:.:>t aware that acx::uracy of presentation was 

beirg evaluated dur.i.ng the course of the examination. It is therefore 

unlikely th3.t systematic differen:.:es in the pl:"dJability of a cor~-t 

response were introduced t:hrou;h these routes. 

TABŒ 6.6 arr -S(UARE ANALYSIS: ASSCX.:IATICN BEIWEEN % OF ENCI:UNrF.R> MŒRE 
r.I'EM> a:m.n NOr BE RNlE) BY ITEM CATEXDRY 

Item Type TilDes Evaluated 

Not Evaluated Evaluated 

History 

Fhysical 

Affe....t 

Total 

2169 

46 

38 

2253 

X2 (2 df)= 114.9 p<.001 

(32.9%) 4422 (67.1%) 

(18.2%) 207 (81.8) 

( 9.6%) 358 (90.4) 

4987 

'lbtal 

6591 

253 

396 

7240 

The theoretical optim.nn for starrlardized patient presentation is an 

accuracy score of 100% arrl a starrla.rd deviation of o. When this sitœti0n 

prevails the stan::Iardized patient has correct.ly presented aH irrrportant 

clinical features identified in the real patient case, whe.n. given the 

opportuni. ty , arrl has done sa on repeated occasions across aU 

student-patient encounters evaluated. A score of less t.hen 100% would be 

achieved l.lrder two possible con:.üti_ons: 

iL _____ ~ ________________ _ 
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1. '!he starrlardized patient provides an i..œorrect response to one or 

lOOre items en all occasions in whicll the prdJlern is presented. In 

this situation, a score of less than 100% is acrueved but the 

stardard c1eviatior. is O. 'Ihe patient irl this situation provides a 

starrlal:ùized perfonnarx::e (the absence of ran:iam errors in 

presentation) lOOet.i.rq the conditions of a.ssunption #1 

(variability in patient presentation is eliminated) but maJœs 

cxmsistent or systemat..ic errors in the presentation of the 

problem tt~ faili.rg to ~t élSSlllIption #2 (accurate 

reprcduction of a real patient case). 

2. '!he stardardizfXi patient provides an incorrect response on one or 

IOOre items on sorne but IlOt aU of the occasions in which the 

prcblem is presented. In this situation, a score of less than 100% 

is achieved ard the st.arrlard deviation is greater than o. sinoe 

IOOre thaïl one item is contributirq to aœuracy score, a carnbination 

of ooth systerna.tic an:i rcUXlan errors or pure ran:.:kxn error irl 

clinical feature presentation muld be a:mtributin;] ta the abserved 

variability in score. In either situation, assumptioil #2 would not 

be net. To determine the extent ta which assumpti ~n #1 is ret, a 

breakdo.vn of item errors into those which are rardam versus those 

that are systernatic is required. 

Table. 6.7 displays the ID2aI1 percent accuracy score, st:arrlarà deviation am 
95% confidence interval of the IœaI1 for aU starrlardized patients by case 

arrl uni versi ty. The theoretical opt.imum for starrlardized patIent 

presentation was met by 7 of the 49 st:ardarclized patients, 4 of those 

patients were from Southe.rn Illinois arrl 3 were frem Manitoba. 'Ihere was 

no case in which the th'?Oretical opt.i.murn was achieved by all patient 

presenters. Accuracy scores of 95% or greater were achieved by 26/49 

standardized patients (13/20 fran S.LU. an::l 13/29 from U of M) arrl for 

all patients in 5 of 15 cases. Accuracy scores of 90% or greater were 

ac.hieved by 31/49 patients(s.r.U.==14/20; U of M=17/29) and 6 of 15 

cases. For 7/49 stardardized patients, the mean accuracy score WdS below 

75%, with 2 cases (case 4 anj case 13) aCCXJUl1ti.nJ for 6 of these scores. 
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TABlf 6.1 X ACaJW:T SCQRES Bf UIlVERSITY. PATlEIIT MD CASE 

CASE If ~IVERSITY PT • X ACCl.IIJICY S.D • 

N1 35 S. J.U. Il' 20 89.3 , .8 

U of M Il' 5 83.1 4.9 
U of M 112 10 78.0 '0.6 
averall 15 85.2 1.8 

#2 31 S.I.U. III 14 95.9 4.0 
U of M III 10 99.4 1.9 
U of M 112 7 89.8 6.3 
averall 31 95.6 5.4 

#3 29 S.I.U. III 4 82.3 22.2 
s. J.U. 112 7 98.4 .2 
U of M Il' 12 90.3 8.0 
U of M #2 6 97.3 4.4 
Overall 29 92.6 10.7 

#4 31 S.I.U. #1 12 74.6 9.6 
U of M #1 3 70.6 24.1 
U of M #2 16 69.3 18.4 
Overall 31 11.5 15.8 

#5 25 S.I.U. #1 7 100.0 0.0 
U of M III 16 88.2 10.0 
U of M #2 2 '00.0 0.0 

Overall 25 92.5 9.8 

#6 23 S. LU. #1 3 100.0 0.0 

S. LU. #2 5 98.5 3.4 
U of M #1 15 98.0 3.4 

Overall Z3 98.4 3.1 

#7 32 S.I.U. #1 16 74.2 5.6 

U of #1 5 91.0 7.5 

U of M #2 11 79.9 9.6 

Overall 32 7B.a 9.3 

#8 24 S.I.U. #1 9 100.0 0.0 

U of M #1 98.8 2.8 

U of M #2 10 100.0 0.0 

Overall 24 99.1 1.3 

#9 27 S. LU. #1 12 93.4 8.8 

U of M #1 5 83.5 10.6 

U of M #2 la 946 9.2 

averall 'l:l 92.0 9.9 
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CASE Il UlIVERSITY PT • 1 ACOIlACr S.D • 

Ml1 32 S. LU. '1 8 100.0 0.0 
S.I.U. 1#2 7 97.0 5.2 
U of M '1 8 98.2 3.4 
U of M #2 9 100.0 0.0 
o-rall 32 98.9 3.1 

M12 28 S.l.U. 1#1 11 97.2 5.4 
U of M 1#1 5 86.9 4.5 
U of M #2 12 84.1 5.1 
Owerall 28 PR.7 8.0 

N13 35 S.l.U. '1 11 95.0 11.1 
S.I.U. 1#2 8 74.0 15.4 
U of H ... 1 13 69.5 9.7 
U of M #2 3 73.4 9.5 

Owerall 35 79.3 15.7 

M14 30 S.I.U. #1 12 89.2 8.2 
U of H #1 5 89.8 5.5 
U of M #2 13 88.0 4.2 
OweralL 30 88.6 6.2 

M15 42 S.l.U. #1 11 97.0 6.7 
S.1.U. #2 11 98.5 5.0 
U of 14 #1 9 95.2 10.1 
l. of M #2 11 98.5 5.0 
Overall 42 Vl.4 6.7 

#16 27 S.I.U. 1#1 10 97.3 3.4 
U of 14 #1 15 99.7 1.1 
U of 14 #2 2 97.7 3.2 
Owerall 27 98.7 2.5 

Dverall cases 451 90.2 12.2 89.1. 91.3 

legend: N: the nuriler of taped student'patlent encounters overall andby 

patIent 

PT: the patIent presentlng the probl em (dl fferent pat 1 ents presented each case) 

In aIl i.nst:an<::!es where the average starrlardized patient accuracy score 

fell belCM 100%, the st:.arrlard deviation was greater than o. 'Ibis suggests 

that p.rre rarrlan error or a canbination of systematic arrl rarrlam enors 

are contributi.n;J to score variaœe. 
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l cat.e:]orizatiŒl of Item Errors as Systanatic or Ratù::In 

A breakdown of aU items in whic:h one or IOClre errors was made by one or 

IOOre patients was carried out. Table 6.8 provides a breakdown of the 

perœntage of errors by case, university arrl error type. 

TABlE 6.8 TIE CATEGalIZATUJI Of ERRœS Il AUl.RACY ITEIIS AS SYSTEMTlf œ 
1WIXJ4: 8Y CASE AlI) lIIlVERSITY 

CatIe ~iversity Total , Total' It_ lIIreak.diM1 of 1 te. Errons 
It_ .. i ttI Error (X) Z(n) Syst_tic %(n) RandaII 

S.I.U. 11 1 (9.1) 100.0(1) 

U of M 22 6<27.3) 50.C(3) 50.0(3) 

Total 33 7(21.2) 57.1(4) 42.9(3) 

2 S.I.U. 19 3(15.8) 00.0(3) 

U of M 38 4(10.5) 50.0(2) 50.0(2) 

Total 57 7(12.3) 28.6(2) 71.4(5 ) 

3 S.I.U. 33 3 (9.1> 100.0(3) 

U of M 34 6(17.7) 100.0(6) 

Total 67 9(13.4) 100.0(9) 

4 S.I.U. 11 4(36.4) 100.0(4) 

U of M 22 10(45.5) 30.0(3) 70.0(7) 

Total 33 14(42.4) 27.2(3) 63.6<11> 

5 S.I.U. e 0 

U of M 16 1 (6.3) 100.0(1) 

Total 24 1 <4.2) 100.0<1 ) 

6 S.I.U. 38 1 (2.6) 100.0(1) 

U of M 19 2(10.5) 100.0(2) 

Total 57 3 (5.3) 100.0(3) 

7 U.U. 19 7(36.8) 57.1(4) 42.96(3) 

U of M 38 11(29.0) 36.4(4) 63.6(7) 

Total 57 18(31.6) 44.5(8) 55.5(10) 

8 S.I.U. 23 0 

U of M 46 1(2.2) 100.0(1) 

Total 69 1(1.5) 100.0(1) 

9 S.I.U. e 2(25.0) 100.0(2) 

U of M 16 2(6.3) 50.0(1) 50.0(1) 

Total 24 4( 16.7) 25.0(1) 75.0(3) 
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ca.e t.nivenity Toul' Total' It_ lreaItI:iIMl af 1 tell Erron 
Jt_ "ith Error Cl) zen) Syst .. tic lCn)RanIbI 

Il S.J.U. 52 1( 1.9) 100.0(1) 

U of " 52 1(1.9) 100.0(1) 

Total 104 2e 1.9) 50.0(1) 50.0( 1) 

12 S.J.U. 17 2( 11.8) 50.0(1) 50. OC 1) 

U of " 34 6(17.6) 66.7(4) 33.3(2) 

Total 51 8(15.7) 62.5(5) 37.5(3) 

13 S.J.U. 32 13(40.6) 100. O( 13) 

U of H 31 8(25.8) 75.0(6) 25.0(2) 

Total 63 21<33.3) 28.6(6) 71.4(15) 

14 S.I.U. 18 4(22.2) 100.0(4) 

U of " 36 6( 16.7) 33.3(2) 66.7(4) 

Total 54 10(18.5) 20.0<2> 80.0(8) 

15 S.J.U. 14 2(14.3) 100.0(2) 

U of M 14 4(28.6) 100.0(4) 

Total 28 6(21.4) 100.0(6) 

16 S.I.U. 31 3 (6.5) 33.3(1) 66.7(2) 

U of " 62 2 (3.2) 100.0(2) 

Total 93 5 (5.4) 20.0( 1) 80.0(4) 

Overall 812 116(12.3) 32.8(38) 67.2(78) 

Legend: Total Il Jtems: the rurber of Items evaluated in each item category tunes the rurber of 

patIents presentlng those Items 

Total # Jtems wlth Errors: the nu1i:ler of Items where an error was present tunes the 

number of patients maKlng an error on that Item (# patlents=1-2/1tem) 

X Systematlc: An Incorrect response for a clinical feature was provided in all encounters 
evaluated 

X Random: Ml 1 ncorrect respoose for a cl mical feature was provided ln one or rrore of the 

encounters evaluated, but not ln all encounters 

OVer aH cases, 116 item errors were made in the 812 opportunities to do 

50. Of these 116 errors, 33% met the criteria of a systematic error an:::l 

67% rret the criteria of a raniCiU error. 'Ihis overall split varied arrong 

ca.e.es. In cases where very few errors were made, stable estimates of error 

type are not possible. I~rirq the cases with less than a 10% error rate, 

5 of the remainirq 10 cases had a larger proportion of rardan errors 
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varying fram 70-100% (cases #3,9,13,14,15), four were about equally 

di vided between the n..u types of errors (cases # 1,2,4,7,) arrl in case 

#12, a ("reater proportion of e:rrors were systematic. In the J cases with 

the greatest proportion of errors (case #4,7,13), ran:lan am syst.ematic 

errors were canparably distributed in one case an:::l we.re IOClStly rarrlan ln 

the rema~ two cases. 

Systematic errors are fairly clearly attributed ta a problem in trainirq. 

OVer all cases, 33% of the errors were likely due ta inadequacies in the 

traini.n;} process. 'This varied across prablems with as rrany as 62% of 

errors in case #12 attributable ta training problems arrl as few as 0% in 

case #15. fuis suggests that the challea;e of trainlrq patients may vary 

with the problem ta be presented. In arder to better urrlerstan:l other 

factors which may contri.bute ta error type, item errors were separated by 

patient, w1iversity am item type. 

categorization of Errors by Patient 

Table 6.9 pruvides a summary of the types of errors made by patients in 

the wo universities. As was noted previously, 7 patients made no errors. 

An additional 6 patients I1Bde systematic presentation errors only. In this 

situation although the content of the presentation was not 100% accurate, 

there was no variability in the presentation fram student ta student. 

'Ihese patients may have contributed ta a bias in ca:npet.cncy score estimélte 

but had mini.nal potential te contribute ta a lack of precision in 

case-specific compet.ency scores. Bath systematic am rarrlam errors in 

presentation contributed ta accuracy scores of less than 100% in the 

rerrain.in;r 36 patients. 'Ihese patients have the potential ta contribute ta 

bath a bias in estiTIBti.n;] ~ific canpeten::y scores arrl a lack of 

precision in the estimation. 
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TABlE 6.9 CATEGORlZATH. Of STAMlAIZIllZED PATlfllTS KY TYPE: OF Em/œS MADE III PlŒSElTATICII 

Erra.- Type lkIivenity Total 

S.I.U. Uof .. 

No Errors 4 3 7 

Random Errors Ont y 9 10 19 

Sys tefœt 1 C Errors Onl y 1 5 6 

Hlxed-Random + Systematlc 6 11 17 

Number of PatIents 20 29 49 

'Ihe stability of these estirnates of errer type by patient is canpranised 

by the srnall nurnber of events per patient. It is assurred that 

classification errors are equivalently clistributed between systematic an:l 

rarrlan error types. 

categorization of Errors by University 

Table 6.10 clisplays errors by frequency am type for each university. 

Errors were made on I1Pre items by patients i'\t the university of Manitoba 

(22% of items) than by patients fran Southern Illinois (17% of items). 

'!he rnajorlty of items were presented correctly by patients fram mth 

universities in all encounters evaluated (Sm = 83% of items; U of M == 78% 

of items). For items where one or rrore errors were nade, the frequency of 

errors was about the sarre for both universities (SIU == 14%; U of M = 15%) . 

For errors made in mth universities, there is a significant difference in 

tlle proportion of systernatic errors made by patients in Southern Illinois 

in c:x:rrparison to patients at the University of Manitoba (p<.05). Forty 

percent of aIl errors are systematic at the University of Manitoba in 

contrast te 22% at Southem Illinois. 'Ihis observation is likely due to 

differences ln the st.arrlardized patient trainiI"B experience. '!he 

University of Manitoba had no stan:la.rclized patient tra~ experience 

prior to 1987. None of the patients trained at Manitoba had previous 

experience as a starrlardized patient. In cortrast, Southem Illinois 

University has been usi.n:;J st.arrlardized patients for teachirq am 
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evaluatian prrposes for aver 10 years an:l had a wall established. pool of 

experienced patients an:i trainers. A university with ro prior experienœ 

with starrlardized patients may initially expe.rieoc:e IOC>t"e systematic erro:t-s 

in st:a..rmrclized patient presentation. Systematic differen:::::es in the 

acx::::uracy with which critical case fi.rrli.n:js are presented may have 

irrplications for the canparison of stu::lcnt scores across universities. 

TABlE 6.10 CATEGœIZATIIII OF ERJIœS Il lIE PRESElffATIIII OF ACC1.RACY OF ITEMS IIr ~lvrJlSITY 

Statistic 

Total Number of Items 

Evaluated 

NuTber 1 tems ltiere 

No Errors Present 

Nllrber 1 tems lIlere One 

or More Errors Present 

Total Number of OpportUl'l1tles 

to Make an Error for Items 

wlth Error Present (1 tems * 
/1 encounters where i tern 

could be rated) 

Nllrber Errors Made 

Error Breakdown 

A. Systematlc 

B. Randan 

llUVERSI Tl 

Southem III inoi a ~i vers i ty of l'Iani tobe 

250 250 

208 (83X) 196 (78X) 

42 (17X) 54 (22X) 

332 480 

46 (14X) 70 (15X) 

10 (22X) 28 (4OX) 

36 (78X) 42 (6OX) 

categorization of Errors by Clinical Feature (Item) 'l'{pe 

Table 6.11 displays the breakdown of item errors by clinical feature type. 

'Ihere are stri.ki.n;J differences in the percentage of errors éUOCln;J the ) 

types of clinical features. Alt:hoJgh 75% of history items were presented 

correctly on all cx:x;.asions evaluated, only 38% of P'lysical exam items arrl 

43% of affect items were presented correctly on all cx:x;.asions evaluated. 

Unfortunately the mnnber of OfP:lrtunities to sarrp1e perfonnance in these 
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latter categories was limited. The generalizability of these fin:li.ngs is 

therefore uncertain. Nevertheless it SURests that accuracy of patient 

presentation in these areas may be far frcm adequate. 

The brea.kda.m of errors by type ~ a 70:30 split of rarrlan: ::.ysternatic 

errors for the presentation of the medical history. A slightly greater 

pro{X)rtion of systematic errors is noted with affect items suggesting that 

inadequacies in train.in;J œy have teen a greater factor in these 

areas. Errors in the present.:.tian of physical f~s were exclusively 

raOOCill. 

T ABlf 6.11 CA TEIDII ZA 1 I(JI OF ERRœS '1 T lE PlŒSOlT A T I(JI OF ACCJRACT 'TEMS BV Cli N 1 CAL ru TUlf TlFf' 

Statistic 

Total NlIJber of 

'tœlS Evaluated 

Hunber of 1 terŒ 

\Jhere No Er "ors 

Present 

Hunber of 1 terŒ 

\Jhere One or More 

Errors Present 

Total NlIJber of 

Opportul'l1 t i es to 

Make an Error for 

1 tefm Wl th Error 

present (f Items * 
# encounters where 

1 tem could be rated) 

Hunber Errors Made 

E rror Brl''3kdoton 

A. Systematlc 

B. Randan 

lIistory 

228 

170 <75X) 

58 (25X) 

1216 

91 (1lX) 

31 (34X) 

63 (66X) 

Cl inical Feeture Categexy 

PhY'ical FirY.Iirv> 

8 

3 (38X) 

5 (62X) 

106 

9 (~) 

o (OX) 

9 (100X) 

Affect 

14 

6 (43X) 

8 (57X) 
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16 (8:<) 

7 (44X) 

9 (56:<) 

since differences in the errors attributable to tra.ininJ were noted 

between the tv.u universities, differen:::es in error type by university an::i 

clinical feature type were assessed. 'Ihe resul ts are displayed in Table 
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6. 12. It is clear that error rates for };hysical examination ard affect 

items are high for bath universities. '!he greater contribution of trainirq 

prcblerns te er .... "Or rates noted fo:- the University of Manit..chl pe.rsists in 2 

item categories (pis+-l..Ory arrl affect). '!he greater contribution of traininj 

prOOlerns te affect items awears te be entirely due te the prd:>lems 

experienced at the University of Manit.dJa. In cantrast, rardan errors 

account.ed for all errors made in the presentatjc)l1 of IDysical examination 

items in bath l.IDivers~ties. 

TABU: 6.12 CATEGCJUZATU_ OF EkRCItS III TlE PftESEIfT>,TlOM OF ACa.IIUICY ITEMS SY 1II1VERSITY , CU.ICAl. 

FEATIIII;E TYPt: 

~IVBtSlrt 

Southem IlUnoi. lkIi ver1I i ty of .... 11 tabo 

History PIIysic:al Affect IIl.tory Physical Affect 

Total 'jUli:ler of 228 8 14 228 8 14 

1tf.'f1lS Evaluated 

Nuroer of 1 tems 198 (87':) 4 (50X) 6 (43X) 187 (82X) 3 (37'X) 6 (43X) 

Where No Error 

Present 

Nuroer of Items 30 (13X) 4 (50X) 8 (57X) 41 (18X) 5 (MX) 8 (5/',() 

Where One or More 

Errors Present 

Total NUli:ler of 578 50 95 638 56 116 

Opportul11 t 1 es 

to Make an Error 

for 1 tetœ Wl th 

Error Present 

(# items * 
# encounters where 

1 tem could be rated) 

Nuroer of Errors 37 (6X) 3 (6X) 6 (6X) 54 (9X) 6 (11X) 10 (9'>:) 

Made 

Error Breakdoton 

1.. Systematic 7 (18.9X) o (0) 2 (33X) 25 (46X) o (OX) 5 (50X) 

B. Rardan 30 (81. lX) 3 (10OX) 4 (66X) 29 (S4X) 6 (10OX) 5 (SOX) 
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SUDJnary 

Bath systematic arrl rarrlan errors contribute to varian::e in accuracy score 

across IIDSt cases. The propJrtian of systema.tic errors (errors which are 

attr.i.tAltable ta traini.rg problems) varjes aIOOnJ cases an:::l bet'ween univer

sities. As mlght be ~, the university with the least stan:1ard.ized 

patient experience h.ad a greater propJrtion of errors attrihrt:.able ta 

tra~ inadequ..1.cies. 'fuis was true for the t.rai.ni.rg of history arrl 

affec.t items but there was no apparent benefit of greater university 

experience for the trai.nirq of P"lysical exam items. SUbstantial 

differences in errer rates were noted across the 3 clinical feature 

categories. There were errors in the presentation of rore than am half of 

the P1ysical examina.tion am affect items in contrast ta one-quarter of 

the histary items. Limited sarrpl.in;J opportunities make the 

generalizability of these firrl~s uncertain. 

Rarrlom errors IIBke a substantlal contribution ta the proportion of errors 

in certain cases an:l for physical examination items. '!he factors which may 

contribute ta rardam errors are numerous. 'lhey may include attributes of 

the patient, encounter, stuclent pe.rfOntru'îCe an::1 case. Clear l y, if patient 

acx:::urac...-y is ta be improved, a l:::etter understanding of factors whictl 

contribute ta rardom errors in perfOITl'illlCe œeds ta be gained as weIl as 

of those factors in the training prcx::ess which are iJnt:ortant in minimizirq 

systematic anj rarrlan errors in perfonnance. 

'IllE E.VlilllATICN OF DIFFERENCES m NXJ.JRN::i SCXiŒ BEaWEEN UNlVER):rr:œ:; AND 

PATllNIS 

since the two assurnptions about starùarclized patients were rret by only 

7/49 starrlardized patient presenters, the proposition wh.k..h must be 

evaluated is whether systenatic differences existed tetween the accuracy 

of patient presentation between the tv.u universities. SUch a difference, 

if present, couJd act ta confoun:i a canparison of IreaSl.lreS of clinical 

a:nq:etence betwee.n unive.rsities if patient accuracy was associated with 

a:nq:etency score. 

Table 6.13 provides a breakdCMl of accuracy score by university an:! case. 
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In 12 of the 15 cases evaluated the average accuracy score for patients 

fran Sa.rt:hern Illinois University was higher than the score for patients 

at the University of Manitoba. In 5 cases, the estimated dlfference was 

statistically significant. OVer all cases, a clifferen::e of 2.47% in 

accuracy S<Xlre was abserved (S.I.U.=91.57% ; U of M=89.1O%) between the 

two universities whid1. was statistically signific..mt (p=.03). Although 

nost differences in acx.:uracy scare we.re srnall, there was a systematic 

trerrl for patients frem Southem lllirois te he nore accurate than those 

fran the University of Manitoba. 'Ihis may he a funL-tion of a differerce ln 

the e.xperience of the u..u universities in standardized patient trainirq. 

Scuthern Illinois had 10 years of experience arrl the University of 

Manitoba had none prior ta 1987. Alte.rnatively sorne of these differcnccs 

might be explained by a clifference in the patient used ta present the 

problem rather than inherent differences in the trainer or train.inJ 

process. If this were the c.?..s€, patient 3Ct...:Uracy might be i.rrproved by 

patient selection ratler tlill1 cha.n:;Jes in the train..in;1 process or trainer 

e.xperience . 

'Ihe secaoo proposition which was therefore evaluated was whether two 

patients trained simultar.2OUSly by the saIœ trainer would differ in the 

accuracy wi th whieb they presented the prd::>le:m. '!he bulk of the data ta 

answer this question is provided by the University of Manitoba where tlle 

bJO patients who presented 15/16 problems were evaluated. Four cCillpansons 

of patient differences are available frem Southern Illinois 

University. Table 6.14 provides data on the differences between patients 

trained by the ~ trainer by CéiSe. 

~-------------- ------------------
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i 
TABlE 6.13 DIFFEREMŒS III NX1.IIACT saJtE B1 1111 \lEJtSITY AlI) CASE 

CASE • :II: AaDN::f (S.D.) tIIlVERSITT 

P 

S.I.U. UofM 
n Z /AI:c.nIcy (a.d.) n 1 Al:aJrIlC'f (s.d.) 

35 85.3 <7.8) 20 89.4 (1.8) 15 79." (9.3) .001u * 

2 31 95.6 (5.4) 14 95.9 (4.0) 17 95.5 (6.4) .839 

3 29 92.6 (10.73) 12 92.5 (14.3) 17 92.7 (7.82) .964u 

4 31 71.5 (15.75) 12 74.6 (9.6) 17 69.5 ( 18.6) .322u 

25 92.5 (9.79) 7 100.0 (0) 18 89.5 (10.1) .0OCu * 

6 23 98.4 (3.14) 8 99.0 (2.7) 15 98.0 (3.4) .482 

7 32 78.8 (9.3) 16 74.2 (5.61) 16 83.3 (10.2) .005u * 

8 24 99.7 (1.2) 9 100.0 (0) 15 99.6 <1.6) .451 

9 27 92.0 (9.8) 12 93.4 (8.8) 15 90.9 (19.8) .52 

" 
32 98.9 (3.1) 15 99.3 (2.87> 17 98.5 (3.3) .518 

12 28 89.7 (8.0) 11 97.2 (5.4) 17 84.9 (5.00) .000 * 

13 36 79.3 (15.7) 20 86.5 (16.2) 16 70.2 <9.5) .DOOu * 

14 29 88.6 (6.2) l' 88.8 (8.5) 18 88.4 (4.5) .898u 

15 42 97.4 (6.7> 22 97.7 (5.9) 20 97.0 (7.68) .739 

16 27 98.7 <2.5) 10 97.3 (3.4) 17 99.5 (1.42) .084u 

-----
All 451 90.2 (12.2) 199 91.6 (11.3) 252 89.1 (12.8) .03 * 

legend: (s.d. ): standard deviatlon 

P: the probablllty of observlllg such a difference or a blgger difference in means by chance 

alone lX'lder the null hypothesls of rIO dlfference. Estimated using an Independent t-test 

u: t·test calculated on the œSls of IJ'leq.J8l variances 

*: slgn; fI cant dl fferenc:e present after Bonfeironi 1 S correct Ion for nul t iple c~r; sons 

1 
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TABlE 6.14 DIFFERENCES IN X ACaJlAC1 SCORE Fœ PAflEllTS TlAIIIED TOŒTIEJI 
III TIE SNE UIlVERS 1 Tl BY CASE 

• 1111 VERS 1 Tl 1 ADl.IIACY saJtE BI PATlDlT P 
PatIent ., Patient WZ 

n X Acaracy(a.d.) n X ~acy(a.d.) 

15 U of M 5 83.1 (4.9) 10 78.0 (10.64) .33 

2 17 U of M 10 99.4 (1.9) 7 89.8 (6.3) .OO6~ 

3 18 U of M 11 90.3 <7.9) 6 97.3 (4.4) .06 
11 S.I.U. 4 82.4 (22.3) 7 98.4 (4.2) .24fl 

4 19 U of M 3 70.6 (24.1> 16 69.3 <18.4) .911 

5 18 U of M 16 88.2 <10.0) 2 100.0 (0) .OOO~ 

6 8 S.I.U. 3 100.0 (0) 5 98.5 (3.4) .374u 

7 16 U of M 5 90.9 <7.5) 11 79.9 (9.6) .04 

8 15 U of loi 5 98.7 (2.8) 10 100.0 (0) .165 

9 15 U of M 5 83.5 (10.6) 10 94.6 (9.2) .05'> 

11 17 U of M 8 98.1 (3.4) 9 100.0 (0) .125 
15 S.I.U. 8 100.0 (O~ 7 97.0 (5.2) .12 

12 17 U of M 5 86.9 (4.5) 12 84.1 (5.2) .308 

13 16 U of M 13 69.5 (9.7) 3 73.4 (9.5, .535 

14 18 U of M 5 89.8 (5.5) 13 87.9 (4.2) .451 

15 20 U of M 9 95.2(10.1) 11 98.5 (5.0) . 398u 

22 S.I.U. 11 97.0 (6.7) 11 98.5 (5.0) .557 

16 17 li of M 15 99.7 (1.0) 2 99.7 (3.2) .06 

Legend: (s.d. ): standürd deviation 

P: the probablllt'l of observlrlg such a dl fference in means by chance under the null hypothes l', 

of no difference (estimated USlng an Independent t·test) 

u: t·test calculated on the besis of \TIeq.J8l varulnces 

*. slgmficant dlfference present after correctIon for fIlJltlple c~rlsons 
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oiffererx:::es were in the rarge of 1.5% for case #6 ta 20.9% for case #13, 

bath values be~ gene.rated by pairs fran Soutl"'.ern Illinois. 'Ihree of the 

19 possible canparisons were statistically significant. Since smaller 

sample sizes limited the p::JNer of this latt&. analysis, the contribution 

of patient..s as oppJS€d ta university tra.ini.nq site was assessed by 

c:omparing the average magnitude of the differenc:.e.s between patients 

traineri at different unive....sities te those trained at the sarre 

uni versi ty. 'Ihe resul ts are displayed in Tablp 6.20. 'The average absolute 

difference between the 38 possible pairs of patients trained for the same 

case at di fferent uni versi ties was 5. 5% in contrast te an average 

difference in accuracy score of 6.2% for patients traine:l by the saIre 

trainer at the sarre university. 'Ihis clifference is net significant. 

'Ihe data fram this analysis do not support the assurnptions whid'l have been 

made about the stan::lardized patient. System:n:ic differences are present 

between pabents traü1€d with the saiœ protocol by clifferent trainers in 

different unive.rsities. Secorrlly, it c..;:mnot be assumed that two patients 

simultaneously trained by the sama trainer will provide an equivalently 

accurate performance. 

'Ihe methcx:101ogical implications for these cbserved clifferences are at the 

m:::nœnt uncertain. '!he relationship between patient accuracy arrl the 

resulting estimates of clinical a::l!l'p8tenœ score ·,."ill need ta be evaluated 

to dctennine the size of deviation fram 100% accuracy score whid'l are of 

rrethodological importance. fuis question will be addressed in Study 2. 

If acx:uracy score is to be improved, the factors which contribute to a 

less than optimal score will need to be urderstocx:l. 'The data gathered in 

Study 1 provides the opportunity te evaluate the effect of differences 

am::>ng patients, cases an::l between u.i,i:versities on accuracy score. 'The 

impact of three additional factors on accuracy score was also 

explored: the number of lteIrs that the staroardized patient was required 

ta I='resent with each case, the con:litions in which the response was 

--- ----------- -- --- --------- ---------



205 

provided (spontaneCJusly or in response ta sb.dent inquiry) arrl when, 

durirg the course of the 4 week evaluation period, patient accuracy was 

sarnpled. It was hypothesized that the CVJr'iplexity of the case would 

in::rea.se with the nurnber of items the patient would have te present arrl 

that an inverse relationship ~d exist between accuracy score an:i the 

number of items ta be presented. In relation ta the ccrrlitions of 

response, it was hypothesized that patients who were less confident al::xJut 

their presentation would be less apt ta voluntarily provide dat.a ta the 

student and that a positive relationship would the.I.-efore exist betwccn the 

percent of itelns provided spontaneously arrl accuracy score. Finally it WiJ.S 

hY{X)thl2Sized that practice wuuld improve the quality of starrlaniized 

patient perfo:rrrance arrl that there would be a trend for acx...-uracy score ta 

in::rea.se across the 4 week evaluation periode 

Univarjate analysis was initially used ta evaluate the cxmtribution of 

these factors te accuracy score. Table 6.15 provides a breakdc~,m of 

accuracy score by tmiversity, case, rn..rrnber of items, evaluation week am 

the percent of items provided spontaneously. Accura.cy scores by patient 

are displayed in Table 6.7. '!he prababilities, calClÙated by regression 

analysis, are alse provided. 



• 206 

TABlE 6.15 I.IIIVAaIATE AllAUSIS OF POTEJITIAL DETERRIIlAllTS Of STAIIlARDIZED PATIEJIT 
N:S:DlN:f saJtE 

Detenli rart categories Je Z lta::ufJJCy ( •• d. ) P , (951 C.I.) 

Uni vers lty S.I.U 199 91.57 "1.26) .03 
U of M 252 89.10 (12.82) 

Case 111 35 85.16 (7.77) .0001 
/1 2 31 95.63 (5.35) 
Il 3 29 92.63 (10.73) 
Il 4 31 71.47 (15.75) 
Il 5 25 92.47 (9.79) 
116 23 98.39 (3.14) 
Il 7 32 78.7< (9.34) 
~ 8 24 99.74 (1.28) 
#9 27 92.01 (9.83) 
#11 32 98.88 (3.08) 
#12 28 89.74 (7.95) 
#13 36 79.28 (15.74) 
1114 29 88.58 (6.20) 
#15 42 97.39 (6.71) 
#16 27 98.69 (2.54) 

PatIent 49 pts. see Table 6.7 .0001 

EvaluatIOn loIeek 1 34 88.68 (12.56) .48 
lleek loIeek 2 85 89.88 (12.58) 

loIeek 3 71 90.Z6 (12.78) 
loIeek 4 62 87.06 <13.42) 

Nurber of < 10 94 94.53 (8.85) .0001 .41 (.17, .57) 
IteIŒ in 10·15 66 78.73 <13.91) 
case 16-20 208 88.32 (11.82) 

21-25 24 99.74 (1.28) 
> 25 59 98.79 (2.82) 

X Score < 10 91 90.95 (12.77) .0001 .10(.01,.14) 
Spontaneous 11·20 97 84.28 (14.42) 

21-30 82 89.08 (11.81) 
31-40 ~3 89.35 (11.83) 
41-50 4.5 93.95 (7.41) 
51-60 17 93.48 (7.78) 
61-70 9 95.04 (8.74) 
71-80 8 93.40 (9.84) 
81-90 2 91.67 (11.79) 
91-100 40 97.26 (6.85) 

1 
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In order te- ~Liine tren:is, the rn.nnl:er of items ard percent providcd 

spantaneously are eô.+-.elorized arrl the respective ac:x:uracy scores are 

provided for each cat.E"·Jory. Beth were treated as <X>l1tinuous variables in 

the estimation of their relationship te accuracy score wi th the estinuted 

regression coefficients an::l starrlard errors for these analyses 

provided. '!he evaluation of the impact of evaluation week was corduc--lcd on 

Manit.dJa data only. 'lhese data we.re rot available for Southern Illinois 

patient-stuctent encounters. 

Patient, case and university are all factors associated with accuracy 

score in the univariate analysis. Evaluation week. appears te have no 

relationship ta accuracy score. Average accuracy score was rrore or less 

equivalent across the 4 weeks of evaluation. 'Ihere was a significant 

positive relationship beb,;een the nurrù:ler of items ta be presented for a 

case arrl aœuracy score. 'This relationship \vas significant (p==. 0001) but 

was the reverse of that hypothesiza:l. Since number of irons was correlatcd 

with case, it is not IXJSSible ta obtain an unbiased estimate of the 

relationship of case CCllTplexity to accuracy score Ü1 this data set. If an 

inverse relationship does exist, it rey be due to the select.ion of lIDre 

capable patients for difficult cases rather than numbe.r of items per se. 

Finally, the percent of i~ provided sp::mtaneously by the patient wùs 

positively related ta aa::uracy score (p==.OOOl). With each 1% increase in 

the percent of items provided spontaneously, the patient accuracy score is 

estirnated to increase by approxbnately 1/10 of a perce.ntage point (9~% 

C.I.: .01-.14). 'This factor hCMever accounted for less than 1% of score 

variance. 

Multiple regression analysis was ernployed te estirnate the irrleperdent 

contribution of these factors te accuracy score. '!he results are displaye.d 

in Table 6.16. 
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TABLE 6.16 THE EVAl.LlATI«* OF FACHItS ASSOCIATBl IIITII PATIEJIT AaUIACY: TIE RESlI..TS Of IU.TiPlE 

I[Q!ESSUII MAlYSIS 

Factor D.F. F P 

A Il Foclors 50 38.16% 13.70 .0001 

Um vers 1 ty 0.76% 8.24 .004 

Case 14 23.8X 18.42 .0001 

Pat lent (Umv * 33 13.5% 4.45 .0001 
Case) 

NUTber 1 tems 0.48% 5.18 .02 

X Spontaneous .on .85 .36 

Notes: 

1. The ~orrected total degrees of freedom was 450. 

2. PartIal correlatIon coeffIcIents were calculated for each factor USlng the forrrula outllned by 

Klelnbaum and Kupper(1978). 

3. Dummy varIables werp. deflned for the three class varIables (case, unIversIty and patIent). 

4. PatIent was deflned a3 belng nested wlthin unlvers1ty and case. 

5. AIL factors were Inltlally treated as belng flxed. Slnce the interest was in evaluating potential 

predlctors of accuracy, only maIn effects were assessed. 

AlI facturs canbined explained 38.6% of the variance in patient aœuracy 

score. case an:l patient nested within lmiversity am case WerE~ the two 

factors which ex:'lained the greatest proportion of variance. University 

arrl mnnber of items were significantly associated with accuracy score but 

explained. a sna.Ll proportion of the variance (.76% arrl .48% 

respe...tively). 'The sarre rank-orderirB of factors was praluced. when case 

am patient were treated a..s rarrlcan factors in the analysis. When other 

factors were included in the rocdeJ, the corrlition of response (percent of 

times dat.a was provided spontaneously) was not associated with accuracy 

score. 

--------------------------------------------



'!he Percent of It:.enE Pru'.Jided Spart:.aœcusl y by University, Patient 

am case 
One of the unique aspects of us.in:::J st.arrlarù.i.zed patients te present the 

clinical problem is that they are infonned about those dSpeCt.s of the 

prablem which are of clinical importance in diagnosis am 
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manageIœl1t. 'll1ere 1.S the pote.ntial the.refore for the mta provided by the 

sta.rdardized patient to he manipulated by deliberate efforts to rnake the 

prablern 'easier' or 'harder' for the elillician examinee. ln an effort te 

help a struggling exami.nee, t.he patient may spontaneously provide roc>re 

clinical.;.y relevant infonnation about his/her prablem or alternately 

restrict access to information requested te an exami.nee whose derreanour 

the patient finds offensive. 

It has bec>..n as..surred that effective traininJ will elinunate this potentiùl 

source of bias in the ge:neration of CCiTlpet.ency scores. Typicall y, in the 

trai.n.irq process, the con::litions in which clinical cbta are ta be provided 

are specified. (Le. spontaneously or in response to specifie irquiry). 

'The corrlitions in which data are provided. by the patient should be 

legitimately considered as part. of the accuracy of patient presentation. 

However, in the current study, the prot.ocol used te train p<:ltients at the 

two universities clid not specify what dat.a we..re te be pravided 

spontaneously ùI)j which data were ta be prOi.'ided only in response te 

specifie types of inquiry. Because this was the case, the difference in 

the average percent of items provided spontaneously by different patients 

am the two universities was examined. If it is assl.1Ifa:i that the student 

groups seen by different patients am in the two universities were 

EqUivalent, then patients, if accurate, would he expected te provide the 

sarne amount of data spont.an3ously. 

In orcier ta evaluate whether differences existed in the percentage of 

iterrs provided spontaneouEly by patients presentin3' the sam:! case, 

descriptive statistics were gpnerated for the corrlitions in which the 

clinical data were provided. Table 6.17 provides a breakdONn of the 

percent of responses provided spontaneously by case am patient. It can be 
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noted that the percent of items pra.ridsd spantaneously varies fran 0% for 

Case #11 (a prd::llem of a depressed wanan, al::used by ber husbarrl who 

presents with headad1e) ta 98.3% for case #15 (a patient presentin;! with 

~ylaxis with a hospital nurse requesti.n;J direction for clinical 

manageIœllt). 'Ihese differences are awropriate for the types of cases am 
situations developed. 

TAillE 6.17 '!HE A~ ~ OF l'I>>S PRJ\TIIE) ~ BY CASE, 
UNIVrnsITY AND PATlENI' 

CASE N UNIVERS:r.tY Pl' N % SR:NrANEX:U5 s.o. P 

1 35 S.LU. #1 20 22.4 9.1 .39 .05 
U of M #1 5 23.6 4.1 
U of M #2 10 28.1 14.6 

2 31 S.LU. #1 14 42.1 7.5 .0001 .55 
U of M #1 10 38.8 7.2 
U of M #2 7 21.0 9.9 

3 29 S. LU. #1 4 21.4 26.0 .64 .06 
S. LU. #2 7 22.0 20.5 
U of M #1 12 31.0 17.4 
U of M #2 6 22.2 12.6 

4 31 S.LU. #1 12 13.0 7.3 .44 .06 
U of M #1 3 19.8 7.7 
U of M #2 16 12.5 10.3 

5 25 S. I.U. #1 7 11.7 11.2 .96 .00 
U of M #1 16 10.3 14.3 
U of M #2 2 12.5 17.7 

6 23 S.LU. #1 3 25.7 2.6 .69 .04 
U of M #1 5 30.2 6.9 
U of M #2 15 30.0 8.9 

7 32 S. LU. #1 16 26.1 8.7 .0001 .65 
U of M #1 5 14.4 2.5 
U of M #2 11 4.3 7.5 

8 24 S. LU. #1 9 16.0 11.0 .22 .14 
U of M #1 5 13.8 5.5 
U of M #2 10 21.8 8.5 
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C2\SE H ~l':lY Pl' N % SKNl2\NEXXE S.D. P R2 

9 27 S.LU. #1 12 61.7 17.2 .25 .11 
U of M #! 5 43.7 22.7 
U of M #2 10 54.8 21.8 

Il 32 S.LU. #! 8 0.0 0.0 
S. LU. #2 7 0.0 0.0 
U of M #1 8 0.0 0.0 
U of M #2 9 0.0 0.0 

12 28 S. LU. #1 Il 21.4 7.1 .25 .11 
U of M #1 5 21.5 5.2 
U of M #2 12 16.9 7.4 

13 35 S. LU. #! Il 26.6 13.2 .18 .14 
S. LU. #2 8 17.0 21.7 
U of M #1 13 22.4 8.9 
U of M #2 3 37.0 3.4 

14 30 S. LU. #1 12 29.5 9.4 .003 .34 
U of M #l 5 39.4 19.0 
U of M #2 13 48.9 13.2 

15 42 S. r.U. #1 Il 100.0 0.0 .63 .04 
S. LU. #2 Il 97.0 6.7 
U of M #1 9 97.8 6.7 
U of M #2 Il 98.2 6.0 

16 27 S. LU. #1 10 45.8 15.9 .02 .27 
U of M #1 15 49.5 18.2 
U of M #2 2 11.4 3.2 

Legem: N: the number of taped patient-student encounters by case am by 
patient 

PI': the patient presenti..rq the prOOlem 

% Spontaneous: the average percent of items provided to the 
student spontaneously by the patiE"..nt (both oorrect an:l in::orrect 
responses) 

S.D. : standard deviation 

P: the prcbability of cbservirg differerx:es this big or bigger 
anorq the percent of items provided spontaneously by different 
patients by charx::e (estimated usinJ ore-vay PH:NA) 

~: the proportion of vari~ in the percent of items provided 
spontaneously attributable te differerx:es arorq patients. 
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A one-way PKNA was used te evaluate whether there Yiere differences in the 

percentage of items pravided spont.anec:..lsly by the 3-4 patients prese.nt~ 

each case. In this analysis it IIl.lSt Ce assumed that the student groups 

seen by each of the patients were equivalent. Significant differences were 

ooted aIID~ patients in three cases; case #2, 7 an::l 14. In these cases, 

differences ~ patients ac:x:::ounted for 34-65% of t:h.6 variance in the 

percent of i teros provided sporrtanealSly. 

'!he next question is whether these differen:::es are a tunction of 

differences between universities or clifferences am::>rq different 

patients. Table 6.18 provides a breakdcwn of the percent of items provided 

spontaneousl y by tll1i versi ty an::i case. 

At-test was used ta evaluate differe.nces in scores between tmiversities 

for eac::h case. Significant differences were noted between universities on 

the saJœ 3 cases: case #2, #7 arrl #14 with Sout:hern Illinois patients 

providing rooI'e data spontanec.usly than University of Manitoba patients on 

2 of 3 cases. 'This would suggest that the differences noted previCXlSly may 

be a function of differences between trainers, student groups or patients 

evaluated. 
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TABlE 6.18 DIFfEREJlŒS III lOF ITEMS PIIOfIDED SfalTMEWSlY BY lIIIl\DSITY 

AlI) CASE 

CASE Il 1 SI'(I(l'AIEWS (S.D.) lIIlVERS 1 TY P 

S.I.U. Uotll 

n 1 SpanUwl. (I.d. ) n X Spontan.(s.d.) 

35 24.21 (10.54) 20 22.4 (9.1) 15 ?6.6 (12.1) .252 

2 31 36.27 (11.48) 14 42.1 <7.5) 17 31.5 (12.1) .OOB * 

3 29 25.69 (18.17) 12 20.6 (20.7> 17 29.3 (15.8) .214 

4 31 13.39 (9.01) 12 13.0 (7.3) 19 13.7 (10.1) .846 

5 25 10.87 (13.12) 7 11.7 m.2) 18 10.6(14.1) .854 

6 23 29.44 (7.86) 8 28.5 (5.9) 15 30.0 (8.9) .688 

7 32 16.78 <12.48) 16 26.1 (8.7) 16 7.5 (7.9) .000 * 

8 24 17.95 (9.33) 9 16.0 (11.0) 15 19.1 (8.4) .436 

9 27 55.80 (20.32) 12 61.7 (17.2) 15 51.1 (21.9) .18 

11 32 0.0 (0) 15 0.0 (0) 17 0.0 (0) 

12 28 19.50 (7.08) 11 21.4 (7.1) 17 18.3 (7.0} .251 

13 36 23.80 (14.14) 20 22.7 <17.0) 16 25.1 (9.9) .596u 

14 29 39.97 <15.44) 11 29.7 (9.8) 18 42.6 (15.1) .003 * 

15 42 98.25 (5.47) 22 98.5 (4.9) 20 98.0 (6.2) .778 

16 27 45.32 (19.13) 10 45.8 (15.9) 17 45.1 (21.37) .924 

All 451 32.08 <27.47) 199 33.6 (29.0) 252 30.9 <27.2) .293 

Table 6.19 provides a breakda.m of the differerx::es in the percent of i teIns 

provided spontaneously between patients sÎllllltaneously trained by the $é\Jl'C 

trainer in the sarne university. Differerces between patients were 

significant in 4 of the 15 cases evaluaUrl (case #2,7,13 arrl 16). In case 
#14, a differen:::::e of 10% was noted between patients, a difference which 

was slightly smaller than the cliffe.renc.e in S<Xlres between wU. versi ties 

for this case. sin:::e the pa..1er of the c::arparison for differen:::::es between 
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patients is less than that for the differen:::es between universities, a 

cœparison of the rrumber of significant differen."'€S does oot provide 

IlY2a.1li..n:jful information on the relative contrib..rtion of university 

vs. patients on differences in the percent of itelrs provided 

spontaneousl y . 

TABU 6.19 DIFFEREJilŒS III lOF ITEMS PIt(J/I[)fD SfalTANEWSlY Fœ PATImS 

TRAIIIED TOGETIER III THE SNE ~IVEJtSITY liT CASE 

• UIlVERSITT 2: PRaVIDED SfalTAMEQJSt.Y BT PATlm p 

Patient 11 Patient #2 
n 1 Spontan.(s.d.) n 2: .ipontan. (s.d.) 

15 U of M 5 23.6 (4.16) 10 28.1 (14.6) .385u 

2 17 U of M 10 38.8 <7.2) 7 21.0 (9.9) .000* 

3 18 U of M 12 31.0 (17.4) 6 22.2 (12.6) .280 
11 S.I.U. 4 21.4 (26.0) 7 22.0 (20.5) .966 

4 19 U of M 3 19.8 <7.7) 16 12.5 (10.3) .26 

5 18 U of M 16 10.3 (1~.3) 2 12.5 (17.7> .843 

6 8 S.I.U. 3 25.7 (2.6) 5 30.2 (6.9) .329 

7 16 U of M 5 14.4 (2.5) 11 4.3 (7.5) .D01U. 

8 15 U of M 5 13.8 (5.5) 10 21.9 (8.5) .08 

9 15 U of M 5 43.7 (22.7) 10 54.8 (21.8) .376 

11 17 U of M 8 0.0 (0) 9 0.0 (0) 
15 S.I.U. 8 0.0 (0) 7 0.0 (0) 

12 17 U of M 5 21.5 (5.2) 12 16.9 <7.4) .231 

13 16 U of M 13 22.4 (8.9) 3 36.9 (3.4) .016 * 

14 18 U of M 5 39.4 (19.0) 13 48.9 (13.2) .242 

1S 20 U of M 9 98.0 (6.7) 11 98.2 (6.0) .889 
22 S.J.U. 11 97.0 (6.7) 11 98.5 (5.0) .557 

16 17 U of M 15 49.5 (18.2) 2 11.4 (3.2) .DOOU. 

4 
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In order te gain an ~ of the relative cantr ibution of the.se 

t'Wc factors, numerica1 cliffererx:::es in the scores abtained. for all possible 

carparisons for patients b:ained in clifferent universities were canpared 

ta diffe.rences Ül scores d:Jtai.na:l for patients trained in tl.e saIœ 

unive.csily. 'Ihe results are clisplayed in Tah:"e 6.20. 

'!he average difference in scores for patients tl-ained in the saIœ 

university is 7.93% in contnst te an aVeI:age difference of 6.66% for 

patients trained in difierent üI1iversities for the same case. 'ltlis 

clifference is :5md.ll anj is neitl'ler IOOthodologicalJ Y imI: ortant nor 

statistically significant. Wbat it suggests hC1Wever is t..hat diff~ 

anong clifferent patients tyresenting t"le case are present arrl that these 

clifferences are a function of the patie.."1t pro..se.nter rather than the 

trainer or evaluation site. It is pc:ssible that the observoo differences 

bettl/een patients are a function of inequivalencies in the student groups 

evaluated. Süx::e the Manitoba CCllTIpélYison was based on a rarrlom sarnple of 

sttrlents who were rardornly assigned ta a patient, this possibj lit Y seems cl 

less likely explanation of the rtifferences noted. '!he 1.ll1pOrtance of t~eze 

clifferences can only be det.e.nnirlf>d by an evaluation of their impact on 

student score, a qùesti:>n which will be addressed in study 2. 
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TMlf 6.20 COI'ARISOI OF TNE SIZE OF TIE DlfFEREMŒ Il ~'fRCEJr. N:Il1IUI:Y SIXIIf ,., PERŒIT ITEJIS PllfNIDBl 

SPOITAIEWSlT lIElŒEI PATlElITS TlAIIED Il DmF...:JIT lIIlVERSlTlES ,., PATlŒS TUIlE» lM THE 

SNE LW IVERSITT Il CASE AND CMULI. 

'IIT1EJIT PIIIRS TlAIIED Il DI FFaIEIIT TUIIED la TIE SAiE 

'--1 VERS 1 TT '--IVERSI TT 

X AcaJracy X 1 Spœrun. X~ X Spantan. 

6.2 1.2 5.1 4.5 
2 11.3 5.7 

2 1 3.6 3.3 9.6 17.8 
2 6.1 21.1 

3 1 8.0 .8 16.0 .6 
2 14.9 9.7 7.0 8.9 
3 8.1 .2 
4 1.1 8.1 

4 1 4.0 6.9 1.4 7.4 
2 5.4 .5 

5 0 1.4 11.8 2.2 
2 11.8 .8 

6 1 2.0 4.5 1.5 .3 
2 .4 4.2 

7 16.7 11.6 11.1 10.1 
2 5.7 21.8 

8 1.3 2.2 1.3 8.1 
2 0 5.8 

9 1 9.9 18.1 11.1 11.1 
2 1.2 7.0 

11 1 1.9 0 3.0 0 
2 0 0 1.9 0 
3 1.2 0 
4 3.0 0 

12 1 10.4 0.4 2.8 4.6 
2 13.2 4.5 

13 25.5 4.2 20.9 14.5 
2 21.6 10.4 4.0 9.7 
3 4.6 20.0 

1 4 .6 5.5 
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CASE PATlEIIT PAIRS TRAItE) Il DIFFEREIIT TRAIIED Il THE SAlI: 

a..IVBSITl a.. 1 VERS 1 Tl 
1 kxtrw::y 1 X Spcntal. 1 Aa:vw::y X Spontan. 

14 .6 9.9 1.9 9.5 
2 1.3 19.4 

15 1.7 2.2 1.5 3.0 
2 1.5 1.8 3.2 .4 
3 3.2 .8 
4 0 1.2 

16 1 2.4 3.8 2.0 38.2 
2 .4 34.4 

OVe ra 1 1 

average difference 5.5 6.7 6.2 B.O 
standard devlatlon 6.3 8.0 5.7 9.0 
rlI.llber of cOOllBri sons 38 38 19 19 

probablllty dlfference 
between di Herent & sam;' 
univerSIty due to 
chance (Indep. t test) .7 .6 

Legend: DIfferent University Pair 1 = Patient 1 in ManItoba with patIent ln S.I.U. 
Pair 2 . Patient 2 ln ManItoba wlth patIent ln S.f.U. 

Same UnIversity Pair 1 = PatIent 1 ln ManItoba wlth patIent 2 ln ManItoba 

Footnotes: 

1. DIfferences ln scores for patients tralned ln dlfferent unlversltles were generated by subtractlng 
the score for the U of M patIent from the score of the S.I.U. patIent who presented the seme 
case. Three patients presented most cases(one from S.I.U. and two fram U of M) allowlng two po~slble 
cooparlsons of inter-l.mversity dlfferences. Four cooparlsons were posSIble when 4 patIents pre',entcd 
the case (i.e. 2 fram S.I.U. and 2 fram U of M). 

2. DIfferences ln scores for patIents tralned ln the same university were generated by 'iubtractlng th" 
score of the flrst U of M or S.I.U. patient fram the sr.ore of the second U of M or 
S.I.U. patlent(eg. U of M PtM1-U of M PtN2). Most Intra-unÎverslty comperlsonG were generated by 

differences in the tHe patIents ~ralned at U of M (I.e. 15/19). 

3. OVerall average differences were calculoted Ig~rlng the sIgne. 
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Factors AsSOciated with the Percent of ItaIs PrcNided Spcntanealsly 

ln order ta gain an urrlerst.an.:l.in;J of factors which may be associated with 

the percent of items weil are provided spantaneously, the effect of 

university, case, patient, rn.nnber of items an:! evaluation week on the 

percent of items pravided spontanea..lsly was estilnated. As was in:licated 

earlier, Iegltimate differen:::es YoUlld be expect.ed arrorq the percent of 

items pravided spontaneousl y in different cases. wi th S!qUi valent groups of 

students, no clifferences would be expected aIlOrq differ.e>.nt patients 

presentin3' the sarre case or between universities for the sarre case. It is 

hypothesized that patients would he less apt te provide cliIücal data 

spontaneously as the number of items or case carnplexity increased. 

Sirnilarly it is hypothesized that the effect of practice over the 4 week 

evaluation pericxi would act to increase the numbe.r of items provided 

spontaneously as patients becarre zrore confident in their presentation. 

'!he p;rrce.nt of items pravided spont.aneously for each factor beinq 

evaluated is provided in Table 6.21 alOTB wl.th the rf'.sults of univariate 

regression anal ysis . Patient scores are displayed in Table 6. 17. Number of 

items has been treated as a COLtinUOUS variable in the analysis but has 

been broken da.vn categorically ta illustrate trends in rrean score. As was 

also the case for acx:uracy score, patients an:! cases in the univariate 

analyS.1.S accounted for the largest proportion of variance in score. 

Neither wüversity nor evaluation week were significantly asscx:::iated with 

the percent of items pravided spont.aneously. 

An inverse relation...c;hip between the mnnber of items to be presented with a 

case am score was fourd (p:.0001). It is estirra:tect that the percent of 

items provided spontaneously decreases by approximately 1 1/2 % with each 

aci1itional item ta be prE>.se.nted wi.th a case (95% C.1. -1.17, -1. 89). 'The 

correlation between these two factors was -.36. 'Ihis observation is 

canpatible with the hYr')thesis that case complexity aets te re::iuce the 

r:ercent of 1. tems are provided SJX)ntaneously. Ha.vever, since nurnber of 

items is correlated with case, an unbiased estirnate of this relationship 

is rot p::>ssible. 
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TABlE 6.21 l.nVARIATE AMAlYSIS Of POTENTiAl DETERIIIIlAllTS Of TIE PERcaT Of ITEMS PROVIDED SPalTANEWSlY 

8T STAIIlARDIZED PATIElfTS 

Det_inant categories • % Spontan. (a.d.) P _(95% C.I.) 

UniversIty S.I.U. 199 33.6 <29.0) .29 
U of M 252 30.9 <27.1) 

Case il 1 35 24.2 (10.5) .0001 

il 2 31 36.3 (11.5) 

il 3 29 25.7 (18.2) 

il 4 31 13.4 (9.01) 

il 5 25 10.9 (13.1> 

il 6 23 29.4 <7.9) 

il 7 32 16.8 (1:1.5) 

# 8 24 18.0 (9.3) 

# 9 27 55.8 (20.3) 

#11 32 0.0 (0) 

#12 28 19.5 <7.1) 

#13 36 23.8 (14.1> 

#114 29 40.0 ( 15.4) 

#15 42 98.3 (5.5) 

#16 27 45.3 (19.1) 

Patient 49 pts. see Table 6.17 .0001 

EvaluatIon Weekl 34 30.3 (19.5) .44 

lleek Week2 85 34.4 (28.3) 

Week 3 71 30.0 (24.5) 

Week4 62 27.1 (27.3) 

Nurber of < 10 94 62.8 <38.5) .0001 ·1.53 

Items 10-15 66 19.1 (11.2) ( .1. 17 , . 1. 89) 

16-20 208 27.1 (15.1> 

21·25 24 18.0 (9.3) 

> 25 59 20.7 (26.1) 
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'!he irdeperrlent CX>1îtriJ::ution of each of tl1eSe factors was assessed usirg 

IlU.l.ltiple regression analysis. '!he regression m:xiel was defined in the sarne 

manner as that used to evaluat..e factors associated wi th patient acx:uracy. 

AlI factors we.re initially treated as bein;J fixed arrl analysis was 

restrict.erl te the evaluation of main effects. 'lbe results are displayed in 

Table 6.22. 

TAIllE 6.22 lIE EVAUJATlCJI Of FACHIIS ASSOCIAfED uni lIE PEJtŒ)(l OF TIMES PATlarTS PROYlDED DATA 

SPCJITAllEWSU: lIE IŒS1I.TS OF IIl.TlPU IŒ~IC. AIIAlYSIS 

Factor D.F. F 

All Factors 49 50.3% 44.67 

Um vers i ty 00% .58 

Case 14 46.4% 85.90 

Pat lent 33 3.9% 3.03 

NuTber 1 tems 00% .62 

Ilotes: 

1. The corrected total degrees of freedan was 450. 

p 

.0001 

.45 

.0001 

.0001 

.43 

2. Partlal correlat 101'1 coefflcients were calculated for each factor using the fOrTl1Jla outl ined by 

Klelrbaun and "upper (1978). 

TI1e nultiple regression analysis provides the sarre rank ordering of 

factors. Number of items was not an important predictor of the percent of 

items provided sp::>ntaneously when case am patient are taJœn into 

acx::ount. 'This is likely because item I1Ul1Ù:ler W2.S acting as d surragate for 

case in the univariate analysis. 'The university in which the starrlardizerl 

patient was traine:i is not associate.d wlth the outcane variable in either 

the wüvariate or multivariate analysis. 
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'Ille primary cbjective of study 1 was te evaluate the tw main asstnrptions 

which have beer. made about the oontent of st.an.:1a.rù.ized patient 

presentation. On the basis of the evidence provided in thi3 stu:ly we Cill1 

draw the follCM:lrg CQ.IX:lusians abo..rt these assumptions. 

AssuIIpticn Il: Variability in patient presentaticn is eliminatOO when 

st:.a:roardizai patients are used ta estimate provider ~. 

Proposition 1 

'!he first proposition ass1..IIœS that the stamardized patient will provide 

the saIre presentation fran one subje.ct ta the next. When scores are 

corrected for differen:::es in the actions taken by different sttrlents, 

seven patients met this assunption. Variability in the content of patient 

presentation was minimal in an aOOitional 6 patients where the saJœ error 

was made in the content of presentation in all opportunities evaluated. 

Variability in the content of presentation existed in the remaining 36 

patients where either rardan errer or a ccanbina.tion of rarrlŒl\ arrl 

syst.crn.::tic error contributed ta variability in presentation. From the cL1ta 

collected, it can be concluded that variability in the iIrq::ortant content 

of the patient' s presentation can be eliminated as a potential source of 

rœ.asureIœI1t errer but '-'ras not eliminated in the ma.jority of stan::lardized 

patients evaluat.ed. 
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Proposition 2 

'!he secorrl proposition aSSInre5 that patients trained together by the saIœ 

trainer will present the saIœ clinical problem. Nineteen pairs of patients 

traiŒrl by the same trainer were evaluated (4 fram sm arrl 15 fran 

U of M). Dlfferenoes in average accuracy score were pra.c::ent in al1 

pa.tient pairs evaluated. 'Ihese diffc:?I"e.I1CeS were attributable ta bath 

differences in the items in which errars were made ard the frequen...-y with 

whic:h œntent was erroneously prese.nted. '!he average differerx::e in 

accuracy score for pa.tients tra.:i.nOO. 1:cxJether by the same trainer was 

6.16%. '!he differen:::;e was less than 5% i., 11/19 pairs arrl greater tban 20% 

in one pair. 

Differences were also present in the percent of items provided 

spontaneously between pa.tients trained by the same trainer. The average 

difference was 7.93% with a réIDJe of 0 to 38.18%. Part of these 

differences may be ao.::ounted for by inequivalencies in the students seen 

by different patienb:.. 

Fran the data œllected, it cannet be 3S.Sl.IDled. that patients trained 

together by the same trainer will present the same clinical prcblern or 

provide the saIœ data about the prdJlem un:ier equivalent student 

performance cami tians. 

Prqx?§ition 3 

The third proposition ëlSS\.llOOS that pa.tients trained for the sarne case 

usirq a <Xit1IrDn protocol by different trainers in different sett~ will 

present the saIœ clinical problern. This assurrption was evaluated in 15 

cases ard in 38 possible CXi1"pél!'isons between patients trained for the saIœ 

case in different universities. 

OVer aU cases, there was a systematic difference in the accuracy scores 

achieved by patients trained in different university settings with 

Southern Illinois pa.tients being nore accurate (Mean aa::::uracy S.LU.=-

91.57%; U of M =89.10%). HŒ.JeYer, there were no differences in average 

accuracy in 4/38 possible canparisons, differences of less than 1% in an 

ack::iitional 8 cCinparisons am of less than 5% in 22/38 a::xnparisons. '!he 
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average difference in accuracy score for patients trained in different 

un.l versi ties was 5. 54%. oif '=ereJ'D:!S in accuracy score are attributable te 

differerces in the number an::i type of items in which errors were made by 

the respective patients as weil as their frequency. 

Differences in the percentage of items provided spontaneously were also 

ooted between patients t..~ in different sett~s, the average 

difference bei.rg 6.66% with the ra.n:;Je frem 0 to 34.43%. 

In c::on:;lusion, it is possible to use a cc.a:mn::m protocol ard different 

t.rainers arrl settings ta train two starrlardized patients to present the 

same clinical problern. HC1v.'ever, in the rnajority of instances evaluated, 

this assumption was not net eitber for the œntent of t11e prrolern 

presented or in the oorrlitions in which data were provided. The magnitude 

of the diffe....--ences in nany instaIx:es was small arrl may not be of 

importance rrethcxiologically in tllf' canparison of sttrlent perfornance 

between evaluation settin;s. 

Asst.nnption #2: stan:ia.rùized patients provicle an accurate reprcx:luction of 

the important clinical features of a real patient problem 

Proposition 1 

It was assumed that the starrlardized patients would not rrake errors 

(either rarrlan or systematic) in their presentation of the clinically 

inp:>rtant content of the :real patient case. This assumptian was rœt by 

seven of the 49 patients evaluated. In the renain.i.n:} 42 patients this 

assurnption was rot :rœt. '!he average aœuracy of patient presentation 

varied ~ patients am across cases. In ad::lition systematic differen.::e.s 

were present in the a.verage ac:xxracy of patient presentation between 

universities ard am:>r'B diffcrent types of clinical items. Although sampled 

on a limited basis, starrlardized patients made errors in their 

presentation of IOClre t.han half of the P'lysical ex.amination ard affect 

i~3 in contrast ta one-quartP.r of the history items. '!he frequerx;y with 

which they made errors on these type of items was also greater (30%-42% of 

the tiIre in contrast to 12% of the tiroo for history items). 
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In c:c:n::lusion, stan::lardized patients can be trained to provide an accurate 

presentation of the content which Iœdical faoùty feel is of clinical 

inport:.aIx:e in a real patient case. 'lhis assumption, hooever, was net rret 

by the majority of stan:::lardized patients evaluated. The systematic 

differences in patient accuracy between universities suggest that a 

uni versi ty wi th trore eJq:l€rience wi th the technique may have better 

patient accuracy (either bec:ause of more e...x:p=>-rienced patients ardjor rore 

effective selec1:ion arrl tra:ini.nj). Diffel-ences in the proportion aIrl 

frequenc:y of errors made with different types of items raise saœ concern 

aOO..rt the use of stan:1ardized patie."1t to present cl inicall y important 

fin::li.nJs in the area of patient affect am physical examination. 

Sec:x:rrlary Analysis: Factors Associat.ed with Al:r:uracy Srore am the Fercent 

of ltans ProvidErl Spc.rrt:.aœa.ls Y 

'!he relationship between patient acc::uracy an::l five factors (university, 

case, patient, number of items presented with a case aoo the percent of 

items provided spontaneously hy the patient) was evaluated. Four of these 

factors were significantly dssociated with accuracy score (university, 

case, patient arrl n'.unber of. items). Of these four factors, case ani 

patient explained the gr,;,.?a'cest proportion of variance. In order ta 

construct useful guidel.wes for future patient selection aIrl train.i.rq, the 

attributes of the caBt~ am patient whidl contributed t.o variance in 

accuracy S(X)re need to he identified. '!he nurnber of clinically e5r::>eJ1tial 

items the patient was required to present with a case was the only ca...c:e 

attribute e\'aluated in st:OOy 1. Although this attribute was significantly 

associated wi th accuracy S(X)re, the relation.ship was in the opp::>si te 

direction to that hypothesized. It 1.S unclear whether the relationship 

between numbe.r of items as an in::lex of case c:arrplexity arrl accuracy score 

was biéll:'-.ed by the selective use of 'better patients' for the mre camplex 

cases. 1his relationship will he re-evaluated in Study 2. Additional 

attributes of the case which may be important predictors of aœuracy were 

suggested in the analysis of item errors. 'The prop::>rtion of I=hysical 

examination and affect items iocluded in the essential clinical features 

of the case may be an important predictor of accuracy an:i will be 

evaluated in study 2. 
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No data an patient attributes were c:ollected in stu::ly 1. Factors which nay 

be inportant in patient selectioo arrl t.ra.inin;J were identified in Cl1apte.r 

5. 'Ihose factors which are aJœ.nable ta eccn:micaJ. Iœa.SUremel1t will be 

e-va1.uated in study 2. 'Ihey incluje starrlanlized patient age, 

act,irqlsinu.ùatio.i1. e:xpe.rien::e, familiarity with the health prd:>lem, 

confidence in their presentation ability as well as the characteristics of 

their tra.in.in3". 

'IWo factors were asscciated with the extent te which patients providcd 

data spontaneously to the clinician durinj the patient eoc:ounter: the case 

be:in;J presented arrl the actual patient presenter. case diffe.rences were 

expected an:l appropriate for the real patient cases trained. Differences 

a:roc>n:j patient presenters presentID:} the saIre case could have been due ta 

inequivalencies in the student groups seen. However, they could also !.Je 

the result of true differences in tl1P corrlitions urrler which relevant 

clinical data was provided by different patients. 'Ihis latter pœsibllity 

requires further study since it cculd bias the estimation of case-specific 

c:arpetency scores. 'Ihis question will be addresS€rl in study 2. De!::>-pite 

differences in starrlarclized patient trainers ard presentation site, there 

were no systernatic differences in the percent of data pravided 

spontaneously by patients in the two universities. 

SUnmuy 

In IroSt instances it carmot be a.ssune:i that the use of stan:lardized 

patients will provide an entirely accurate reprcx:luction of a real patient 

case or eliminate variation, attributable to patient presentation, fran 

estirrates of clinical CCitfJeterx:e. As suc:h, st:an:larùized patients may 

c:ontr.ihrt:e to bias in the esti.nation of clinical canpetence an::l 

case-confourrled sources of ran::ian error. 'Ihi.s y'u'ùd onl Y be true if the 

accuracy of st.arda.rdized patient presentation was associated with 

c:arpetency score estimates. If it is associated with canpeterq score, the 

~ an:l shape of the relationship will detennine hON large the 

deviation fran the theoretical opt.im.rm co..ù.d be before it would be of 

rœt.hcxkllcqical coœern in research an::l evaluation. 
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FreIn the literature, it c::::o.ùd be hypothesized that sta:rrlardi.zed patient 

acx::urac:y IIwQU.ld have the st:.rorgest association with estimates of cœpetence 

in data collection. 'Ibis cx:mp:ment of clinical canpetence is USùa.lly 

scored on the basis of the clinician's ability ta identify an:ijor collect 

inp:>:rtant data 011 histery and physical e.xami.nation. It was this carp:x\€nt 

whic:h VIaS influeIX:ed by patient fonnat in the studies of Norman et.al. 

(1982) am Na..Jotony & Grave (1982), a fi.ndinJ attrituted te errors in 

patient presentation. 

'The impact of patient acx::uracy on estimates of competence in diagnosis an:1 

managerœnt would likely be less direct. In the Noman et.al. (1982) 

sb.rly 1 no asscciation was faurrl between patient format and diagnosis arù 

managerœnt (where errors in pre5PJ1tation content were thought ta be 

associated witb format type). In Ba.rJ:u.Js et.al. (1978) study of the 

clinical reasoninJ p .... '"'OCCSS of the physician, it was noted that IXlysicians 

on average collect only 60% of the clinically important data on history 

arrl I=hysical examination prior te fonrulatinj a diagnosis and managerrent 

plan. The 60% of data gathered varied fran P"lysician to I=hysician. 'Ihis 

observation would suggest that the fonm.ùation of an acceptahle diagnosis 

ard management plan may not dE'.perrl on the starrlardized patient' 5 abili ty 

te corroctly present al! clinically important elernents of tha real patient 

case. Rather, it could be hyp::>t.hesized that sare mini.nu.nn threshold level 

of accuracy is required in the presentation of clinically important 

items. If this were the case, a curvilinear relationship would be ro<peeted 

between patient accurac:y anj CCil'peterx::e estimates in diagnosis an:1 

managerœnt. A relationship ~d exist only below a certain accuracy 

threshold. Bergman & Beck's (1986) stu::ly of pediatrie residents provides 

sa:œ data which ~d refute this hypothesized relationship. They noted 

that the clinical appearance of the patient influencOO the managerœnt plan 

selected arrl the clinician's confidence in the IOClSt probable diagnosis. In 

their stu:ly, lOOre aggressi ve steps in managem:mt were taken wi th an infant 

who ~ 'sick' than an infant with the same history who did net. '!he 

fin::lin:Js of this stu::ly suggest that errors which nay be made in the 

presentation of certain types of clinical items ratber than sc:xre threshold 

percentage of presentation aa::uracy may have an effect on estimat.es of 

J 
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<:x:il'peteIx:e in diagnosis arrl managen~.11t. Clearly, both types of 

hypot.hetical relatianships v.u.ùd need ta be evaluated in arder te 

urrlerstarrl the relatiaT'lf'J,lip of patient accuracy ta 8Stimates of clinical 

c::arpeten::::e ln these areas. 

'Ibe data fram the literatu..~ do suggest that a relationship would exist 

between the acx:uracy of patiem: present.dtion arrl est imates of clinical 

canpeterx::e. Furt:he..rm:Jre, they suggest thdt the stren:Jth an::i shape of the 

relatianship may differ depenclirg on the <XiI1pOfM2I1ts of competence nY2ùSured 

arrl tbe contribution those CCil'IpCll)el1ts maJœ te overall case a.rrl a:anpeterx::y 

score. '!he na.ture of this relat1.onship will be evaluated in Study 2 

(01apter 8) • 

If pa\:.ient acx:uracy is associated wi th estirnates of cl inical canpetence, 

then the continued use of this nethcd will deperrl on the ability ta 

identify an:1 manipulate factors which will iInprove the accuracy of 

presentation. '!he case an::l patient were identified in nrultiple regression 

analysis as the two fa.:tors accountin::j for the greatest proportion of 

variance in patient accuracy. 'Ibe specif ic attributes of the case and 

patient which contribute ta presentation accuracy need to be 

identified. 'Itlese attributes can he conside...red. in three operational 

groups. 

'!he first group of attributes are those which oould be used to select 

patients arrl cases who/which are Irore likely ta be accurate. 'This group 

inclu::ies such patient attrib..rt.es as age, gen::1er, actin;] an::i sirrulation 

experience, health-problem related experien:::e arrl case attriJ::utes such as 

nurnber aOO type of clinical items. Identification of attributes in this 

group would provide the IroSt efficient lœaIlS of i.nprovin;J patient accuracy 

since no resourœs are spent in traini.rq patients or cases whid'l have a 

IC1.ol probability of provic:li.n:J an accurate presentation. 

'!he secam group of attr:ibutes are those which could be u.sed te lirprove 

stan::larcli.zed patient bai.ninj or excltrle patients duri.rq' or at the 

cc:rnpletion of trdi.ni.r:q who are less liJœly te be accurate. 1hey ioclu::ie 

trai.nirg c:haracteristics such as len;Jth arrl the trainer' s ard patient' s 
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perception of the patient's ability ta ao:urately present the important 

clinical elernents of the prd:llem. The identification am manip.1lation of 

attril:m:.es in this group have grea.ter CCGt inplications for the use of the 

xœt:hod since trainirq resources JIUSt be spent before the likelihood of 

presentation ar::curacy can be adequately predicted. 

'Ille thi...."Ù group of attributes provides the least efficient I!EdIlS of 

controllirq for the accuracy of patient presentation. 'Ihis group of 

attriliutes are those which would be operational durirq the actual c:oursge 

of starrlarùized pa.tient use in evaluation or research. 'They include 

attributes of the clinician-patient encounter arrl the starrlardized 

patient' s perception of the quality of their perfonnance. 'The 

identification of attributes associated with accuracy of presentation in 

this group would practically mean that SCi~ casesjencounters would have to 

be eli..minated fram the estimates of callpeten:::e after the evaluation had 

been carpleted. If tlus were the C.a5'3, a safety factor of a certain 

actlitional number of cases would have ta be built into the evaluation 

procedure ta supple:rœnt those which are discarded in order te permit a 

precise estllTBte of competence ta be obtained. 

In oroer ta identify Iœthcxis which cculd be used ta improve patient 

accuracy, attributes of the case ard patient in each of these three groups 

will be evaluated in stu1y 2. 

------~--------------------------
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SIUrN 2: PREllIcrtES OF 'lHE ACXllRACY OF SI1\NIlARW ZEn PATIml' mESElll'ATICfi 

AND 'nIE IMPACl' OF STANlll\RDI.ZID PATIENr N:rI.JIW:Y CN ~"""'l'FNC'{ SCŒE 

In study 1, the accuracy of the starrlardized pa Lient , s presentation of t.he 

• clinical situation was evaluatEd. Of the 49 patients evaluated, 42 rode 

errors in the presentation of impcn.:tant clinical features of the 

problem. In 3 of the 15 cases, pacients presentirq the sarne case providcd 

significantl y differcnt annmts of data sp::l..'1taneousl y . 

In Study 2, three groups of factors which rnay predict the accuracy of 

patient presentation were evaluated: attributes of the patient an::l case, 

the trainirB procedure arrl the measurement pl:"OCf'..5S. The .ùnpact of the 

acruracy of case presentation am the aJOC)W1t of clinical data providcd by 

the patient on competence score we:re also evaluated. 

Predictors of patient accuracy were evaluated using a rarriam sample of J8] 

videotapEd patient-student encounters drdwn fran the 1988 evalwtion of 98 

fourth year mectical students at the University of Manitoba. '!he &lmple 

included 16 of the 18 cases an:} ~o of the 44 starrllrdized. pdtients uscd in 

the evaluation. 'Ihe relationship between patient accuracy an::! the 

percentage of data provided spontaneously by the patient was evailliltcd 

usil-xj the 636 encounters sarnpled at the University of Manitoba in 1987 am 
1988. 

Patient attributes which were associated with presentation acx:::uracy 

inclu::led the patient' s reported urrlerstandirq of the problern beirrJ 

presented, previous simulation am act.i..rq experience, an::l experience with 

the health problem beir)j presented. The type of clinical feature to be 

presented was the only attribute of the case which was a5S0Ciated with 

presentation accuracy. Rlyslcal firrlirqs arrl patient affect wcre prcsentcd 

le.ss acx::urately man patient history. P-dtients who had 2 trdl11lrq sessions 

am 3 heurs of trainirq had the higheGt accuracy scores. ft',ysician 

assistance at the trai.ni.r)j session impraved the acx:::urdcy of presentat1.on 

for physical fiOOirBs am patient affect but ha.d no impact on the accurac-y 

l 
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of the history. 'Ihe accuracy of the presentation of J;hysical fi.n::lin:Js am 

affect was adversely influen:::ed by the number of erx::ounters the patient 

had presented in a day. Weeks si~ trainirg wa.s negatively associated 

with the aœuracy of present..ltion of patient affect. 

Patient accuracy was invET"'..;,ely related ta stu::lent scores in data 

collection, interpersonal OOlls am manage.œnt but not ta scores for 

overall c::anpetence or diagrosis. The str"enjth a.rd direction of the 

relationship varied annI"g different cases arrl CCi11petence scores. It was 

concluded that sare cases may be mre sensitive t:han others ta the content 

of the patient presentation arrl that an alternate Iœthod for measurinJ 

patient accuracy would be recar.men:ied. 

Differences in the percent of data provided spontaneously by different 

patients prese.ntirg the saIœ case were observed in toth 1987 an:i 

1988. 'Illis rnay influence ccxrpetence score. Ho.vever, there was no evidenœ 

to suggest that con::litions which might have 100 the patient to provide 

rrore data durinq the encounter influenced student rating. 
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S'IDIJ'l 2: :mIDICl.{'R) OF 'IllE N:XDRN::'l OF STANllARI JI ZF1) IWl."llNl' PRFSFlfIM'IW 

AND ']HE IMJ?ACr OF PATIFNl' ACa.lR1\C'{ CH ~ sa:m: 

In study 1, two assumptions about the content of standardized pùtient 

presentation were evaluated: the assuI'l'ption t:.hdt variabil ity in pùtient 

presentation is el.iminated by sta.rrlardization and the assumption 

that stardardized patiePts can accurat-.ely reprcxiuGe the ~mportant clinical 

features of a re.ll patient. case. '!he perfonnance of l4 % of the 49 patients 

evaluated met these twv assurrptions. since these two assumptions were not 

met by the majority of patients evaluated, the impact of patient 

inaccuracy on the abject of rreasure.Iœnt, clinical competence, necrls ta te. 

explored. 

'ilie Relatic:nship of st:arDardized Patient Ar.x:uracy arrl U::'q."€t:c.rq Score 

As raviewed in Olapter 4 anj 5, the CC'.ntent of starrlardized patient 

presentation l:-epresents a potential source of m2ib-urc.rrent errer whicll is 

confourrled with case. It is confourrled with case by virtue of the f()et 

that different stan::trrdized patients are used te present œch cliniC<ll 

situation US€d. in the mo..a.sureIœl1t procedure. Variability in the acc-uracy 

of starrlardized patient presentation within and across cases was noted in 

Study 1. If accuracy of presentation is associated with clinical 

c:xxnpeterce score, then the OOse..""'Ved Iilenarenon of a large case effect in 

oompetency score may be partiallf attributable to this potential source of 

~t errer (Le. variation in the presentation of the test 

stimulus-the starrlardizoo patient). 

'lhere are a mnnber of reasons why this potential source of rreasurarent 

error should be pLIrF"Jed. 'll1e.se were reviewed in Olapter 4 arrl 'J':i11 be 

rei terated for reader convenience. 

1) If variation in starrlardized patient presentation is contributinj 

ta variation in cartpetency scores across cases, reduction or 
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elirninatian of this soorce of variaoce would reduce the nurnber of 

cases required ta 00tain a reasonably preclSe estirnate of 

cl inician canpeten:::e for the target d.œlain of cl inical prdJlerns 

ta which inferences are ta te drawn. At present, the mnnber of 

cases which ~d be required ta derive precise esti.rrates of 

cx::iI1petence is considered, by same, to be too large to maJœ this 

rrethcrl a viable altema.tive for large scale evaluatiotV 

research (Noreini, 1988) • 

2) In SC'.m2 i.n.stan:::es, fallure to meet an established levcl of 

perfomance with a case results in planned rerr~ _diation for the 

clinical CXlntent area tested. If accuracy of presentation is 

asscx:iated with clinical canpetenc:e score, systematic anjjor 

ran::iarn errors ln the cléLssification of acceptable and 

unacceptable perf01:1llêlIX:eS would be posslble. 'The costs of 

re.rre.diation for both the examinee arrl. evaluat Lrq lxx:ly are usually 

substantial. For this reason, even a small proportion of errors 

in the classification ot perfonnance is irnpor-....ant. 

3) In instances where lWr€ than one settin;J is be.in:3' used to measure 

clinical competence, different pa.tients are used to prP-SeI1t the 

same clirucal problem, In this situation, starrlarclized patients 

are confourrled with evalUiition settirq as well as with case. If 

same attribute of the E'Valuation setting itself is the abject of 

rreasureIœIlt (eg. Arœrican vs. C3.nadian stuèents) anj patient 

accuracy 15 associatErl with caupetence score, then systematic 

differe.nces ln patient accuracy may bias tlle cornparison. 

Altematively, r,~am error in patient presentation which is 

non-differentially distributed may obscure the detection of true 

differences which ooy be present. Finally, if rrnlltiple settin;;s 

are beirq used for ) arge scale evaluation rather than for 

research purp:>se5, carrlidates who urdertake the eva1uation may 

have a different prOOability of sucx::ess deperùin:J on the accuracy 

with which clinical prdJlem i'5 presented in their evaluation 

setting. 
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4) In 01apte.r 2, the literature rel.atErl ta clinical c.arpetence arrl 

its theoretical relatianship ta practice perfonnan::::e, patient 

outcare arrl t.l-Ie cl inical si tuatian were !'eV iewed. Nl.nœrous gl\p8 

in our ~ of these relationslups we.re identifioo. 

Minimizatian of 'noise' in the rreasurement process is neces&.u:y 

if we are te better urderstarrl these th.eoretic:l.lly canplex 

relationships . 

In Study 2, the relationship of pa.tient aa:::uracy arrl canpetercy score will 

be evaluated. In the dLSQ.;.ssion of the results in the previous chaptcr, l t 

was noted that the content of patient presentation had lJee.n identified as 

a factor inflllencing estimates of canpet:.en::e in data collection ln two 

stWies anj diagnosis arrl rnanage.ITeI1t actions in one. since the CCll'IlpOnents 

contJ:.-lbuting to OVel--al1 canpetency score vary ac.."T'OSS cases, the 

reüationship of patient accuracy to cx:::xnponen+: s..:ures, case scores am 

overall scores will be evaluated. 

In the last chapter t two plausible relationships betwee.n patient aCCl.U<1cy 

arrl cornpetency score were ldentified. The first was curvilinear, an 

association !nay be fourd belON a ce.rtaill minimum aœuracy threshold. 'Ihe 

secon:l type of relationship which wlll be considered is a l inear 

relationship between overall accuracy of presentatlOn, as wcll as the 

accuracy of presentation of certain clilllcal features (eg. aftect items), 

wi th cl inical competence scores. 

In Study l, diffe.r-:>-I1CeS in the percentage of items provlC":OO spontaneously 

were noted aIrOnj patients presf>J1tlI'q the sa.rœ case. As reviewed in the 

previous chapter, there 1::; the illllque ;:x>tential for stardardized patlC.nts 

ta nanipulate the aIOClUI1t of clinically relevant data provldcd ta the 

student during the patlent encounler winch would not oc.cur if the rcal 

patient had presented. 'Iherefc.re it lS possible t:r.at estlm'1tes of sttrle.nt 

performance will œ bia.sed. Bias created by this source 15 di ff J cul t ta 

identify sin::;e the starrlardized patient is custanarily u.sed ta evaluat..e 
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the doctor-paticnt re.lationsh.i.p arrl patient ccmmmication arrl te record 

actions cak.en on his"tory arrl Fhysical e.xamination. corrlitions wlüch nay 

lead the patient to provide nore or less data spontaneously (eg. such as 

the stIugglin:] sb..rlent) may also act to bias the patient' s evaluation of 

the student in a sunilar dire::...tion. lf the corditi.::ms in which the p:ttient 

provide.s clinical ddt.d anj evaluates actions dlffer fram one stlrlent to 

a1XJther, In relatlŒlShip between the percent of items provided 

sponta.raJusly ard cmpetency sc:::cJre may be fourrl. In SbJdy 2, a U1eoretical 

rocrlel of the corrl1.tions of response arrl callpetency rati.n:J wlll therefore 

be eval uated. This rnxiel, in the absence of a S€COrd in::iependent 

evaluator, ma.y help detec:t tins type of bias. 

Prcdictors of starrlanlized Patient N:x:ura.cf 

The identification of factors which are predictive of tI1e acc:uracy of 

patient presentation will be important lf a relationship is fourd between 

clinical co.mp2tence scores an::l the accuracy of prublem presentation. As 

was noted ln Chapte.r 4, there lS no errq::>uical ba.sis for identifylI'g 

patients who have cl lugher probability of provic:ll.n:J a staniarùized ard 

accurate presentation of a real patipJ1t '5 problem. since accuracy 

survelliance durirq the measure:ment prccecture 15 sostly arxi tllre

COnsumL.'""XJ, t.~ contmued viability of sta.rda.rcllzed patient use for 

research an:::l evall.latlOn purposes will rest on "he ability ta identify 

patients who have a higher probability of accurately presenti.n;J the 

clmical problern. 

Fran an operational perspective, these factors caTI be considered in three 

groups: those which could be awlled in patient arrl case selection, those 

which could be applled durirxJ the t..raIDi.rx;J prccess an:::l those which could 

be ea:>naIÙ.cally applied du.r~ the measurerrent procedure. As was I=Qinta:i 

out in the previous chapter, the ability ta predlct patient accuracy usi~ 

the first group of factors is the IlDSt desirable since it avoids spen::li.rq' 

re.soun::es ta train patients who have a lm probability of œi.rq able ta 

provide an accurat.e pr-2.sentation. Fran the cast perspective, factors in 

the secx)frl group a...re the ne..xt rrost desirabJ e an:.i those m the third, the 

le..ast desirable rrethod of exclu::lirX3' patie.I1ts ard cases with a lo,y 
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prabability of presentation accuracy. 

~ factors, the case beirq presented an:i the patient presenter, were 

assocaated with accuracy score in stu::ly 1. Important attributes of the 

case, the stardardized pa.tient arrl the trairun:J process have been 

identified in all three grcJUI:S by aulliors experip..rced ln the starduùizoJ 

pa.tient rretbcd (see Cllapter 4-Figure 4.1) . 

~ attributes of the case selected will be evaluated: the number of 

critical features arrl the type of feaUlreS wtllch nust be prese.nted by ule 

st.a.rdarclized patient. 'The t:hree Ji1ajor types of critical fœtun~ which 

will be evaluated are hlstary, P"lysical fin.:llngs an:! affect. critics of 

the stardardized patient procedure conterrl t:hat the st.an::bnilzoo patlents 

are W1éÙJle ta acx::urately present the P"lysical firrl~s arrl affect of the 

real patient case. It l5 alse hYPJtheslZed that starrla.rùized patients ffi1y 

have clifficulty recalluq- a large l1UlIDer of critical features. If this 

were true, the accuracy of patient presentation would be inversely reltltcd 

ta the number of critical features ta be presented. 

Seven dttrlbutes of the stardardized patlE~nt will be evaluated: age, 

gerder, previous actinq ard sinu.ùation experience, familiarity with tl~e 

health problem presented, confidence in their ability after trainu'q" arrl 

their ratirqs of the quality of meir presentation durirq the 

evaluation. 'The f irst fi 'le fac+-L.Ûrs have bee.n identlf ied by B3ITOw'S (1988) 

arrl stillman (1986) as i.rrq::>orca.nt detenninants of the quality of 

st.ardardized patient r:;erform:mce. '!he patients' perception of their 

ability is included because it i.e; easy ta rreasure ard, if asscx:::iated with 

accuracy, would provide a feasible Jœthod of excluclin:J patients who would 

be inaccurate in case presentation. 'The ratirq of perfomance quality 

durirg the evaluation is included because it may provide a less costly 

alternative ta videotape surveillance for identifyirq cases which were 

inaco..rratel y presented. 

Four trainirq attrmrtes ard one attribute of the evaluation procedure 

will be :.valuated. Guidelines related ta the lerqth of trainirq, nurnber of 

sessions an:i I=flysician assista.nc.:e have been suggested by B:lrroHs (1988) 

an:i stillman (1986) (see Figure 4.3). The relationship of these train.irq 
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characteristics ta patient accuracy will therefore be evaluat.ed. Ba.rrc:1w'S 

(1988) CCIlIlV::mts that patients who nay have difficulty presenti.rg t.h2 case 

can usually be identifiErl by the trainer duri.n:J the tra.in.i.nj process. 

sirx::e this provides a cheap way of excl~ patients who nay be less 

accurate, the trainers perceptions of the patient 1 s abili ty ard accuracy 

score will be evalua.ted. 'lhe effec:ts of fatigue on patient accuracy have 

been suspected but never evaluated. It is hypo\besized. that patients rnay 

beo::rœ less acx::urate after consecutively p.LP-SerltÙi:3' the case on numerous 

cxx::asions. 'Ihe number of tiJœs the patient can accurately present the case 

durirq a test clay is an important is..c:;ue te resol ve if large scale testirB 

of subjects is required. 'lbe effect of the number of consecutive sessions 

on patiE'Jlt accurac...y ' .... ill therefore be evaluated.. 

It has been hypothesized that the aa::uracy of the stan::lardized. pdtient' 5 

presentatlon may be canprani.sed by hisjher reaGtion to clinicians who are 

so::::~ally or clinically inept in the patient encounter. 'Ihe relationship of 

the patient' 5 ratings of the clinician' s interpersonal arrl data collection 

skills to accuracy of presentation will therefore be evaluated.. 

1. Are any of the follChlin:;] factors associated. with the accuracy of 

st.an:lardized. patient presentation? 

Group 1: Factors Which Could Be Applied in Patient am Case Selection 

a) Case Attributes *case CclTplexity 

b) Patient AttriOOtes 

l'I:''ciJlem 

*Type of Clinical Features Included 

(history, fhysical firdirxJs, affect) 

*Aqe 

*Gerrler 

*Previous Acti.rxJ Experience 

*Previous Simulation Experience 

*Previous Experience with the HE'.alth 
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Group 2: Factors Whid1 <hùd Be AmI ied ruri.ng/at a:m>letion of 

Trainiœ 
a) Patient Attri.butes *Patient's Confideoc:e in 'Iheir Ability to 

Accurately Present the Prcblem 

Post-Trai.nirg 

b) Trai.n.in;J Attril::utes *Trainer' s Conf iderce in Patient' s 

Ability to Accurately Present the PrdJlem 

R:lst -Tra.i.ni.n;J 

*'l'rainin:J Len:ft.h 
*Fhysician Assistance with Train~ 

Group 3: Factors Whid1 Could be Applled ruri.ng/At the Completion of 

the Mea..surerrent Proce::lure 

a) Procedural Attrih..rtes *Number of Sessions 

*'rime sin.::e Trai.nirq 

b) Encounter AttriWtes *Patient COnfiderx::e in the Quality of 

Performmce 

*Stu:lent Interpersonal skills 

*Stu::lent r:ata collection Skills 

2. Is there an association between the accuracy of patient presentation 

am cx::I'Ipetenc,y score? 

a) For Cc:irIp::lnent Scores (eg. data collection) 

b) For Overall Cornpetency Score 

3a) Are there differerx::es in the percent of items provided spont:araJusly 

by different patients presentin;J the sa:rœ case to equivalent groJt:S of 

students? 

b) Are there differerx::es in the variaoce of cx::I'Ipeteocy scores between 

patients presenti.n:1 the sam:! case to equivalent groops of stu:lents? 
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A prospective o:::hort design was used to evaluate the relationship between 

p::rtential predictors of patient acx::uracy and sta.rrla.rdized patient accuracy 

score. 'The stu:ly cohort COnsLsted of the 44 st..arrlardized patients used in 

the 1988 <Xil'q:>rehensive clinical €Valuation of :':-/8 final year rœdical 

sttrlents at the Universlty of Manitoba. D3.ta related ta factors in Groups 

1 an:i 2 were prospectively gathered; those in Group 3 were collect€d at 

the tirre of \:he evaluation proc:edure. A ranck::an sample of patient-student 

enc::omters was drawn ta evaluate starrlardized patient accuracy. An equal 

sample of encounters was drawn for each of che 18 cases used in the 1988 

evaluation. Ta control for the effect of student perfannance on patient 

acx:uracy, all enc.ounters for a rarrlan sanple of the students participating 

in the 1988 evaluation were sarrpled across cases. Although a balancErl 

experirœntal design would have provided a superior rreans of evaluatirq 

hypothesized predictors, it was rot feasible ta corrluct duri.n:J the 1988 

evaluation. The maJor limitations of the design are the inefficiencies in 

predictol:'" estimation prc:du...:ed by irnbalances across categories of potential 

detenninants, rE>..striction i.n the ran:Je of determinants such as age an:1 

number of case ite.'1lS, an:i a limited number of patients presentirg each. 

case. 

A cross-sectiona.l sarnple survey design will be used te evaluate the 

relationshlp between st.arrlardized patient acx::uracy, the corrlitions of 

response an::i campetency score. '!he study saIIq?le was drawn fran the 

patient-stu:1ent encounters generated at the University of Manitoba durirg 

the 1987 an::i 1988 evaluations. In this settirB' it was feasible ta rarrlomly 

sample stu::lents an:i recoro their encounters with all cases used in the 

evaluation in 1987 arrl 1988 thus controlli.n;J for the effects of student 

performance on patient acx::::uracy arrl assurim equivalency of stuient groups 

across cases arrl patients. '!he study sarnple included the 15 cases used in 

the 1987 evaluation arrl 18 cases in the 1988 evaluation. Four of the cases 

used in 1987 we.re also used in 1988. Beth 198ï an:l 1988 data were used in 

arder to in::rease the sample size available for estimat~ the 

relationship between patient accuracy anj <Xi11petence score. 



239 

'!he stldy population anj sanple c:;ize estiroates are described in Chapter 

5. '!he procedure used ta sarrple patient-stu:ie.nt encn.mters for tlle 1987 

€Valuation at the University of Manitoba was described in stmy l Md 

Olapter 5. 'IWenty students we.re raOOœùy sanpled an::l their erx::ourr...ers with 

eadl of the 15 cases used in the 1987 evaluation we.re videotaped. A total 

of 280 student-patient encounters were videotaped, 18-22/case of whic:h 253 

were fourrl to be technically adequate ~15-20/case). 

'!he prcx::edure used in 1987 was u.sed. agair, to sarrple student.-patient 

encolll1ters in the ]988 evaluation. 'I.Wenty-eight sttrlents were rarrlanly 

sarnpled frem the 98 participati..nJ in the 1988 evaluation am their 

encolll1ters with all but one of the 18 cases used in the evaluation were 

taped. '!he exception was case 5: it involved an examination of the male 

reproductive system an::l the stan::ianlized patients were ill1Will i.rq' te have 

this aspect of the e.ncounter videotaped. case 5 was therefore dropped from 

the study sarrple. In case 7, the starrlardized patients did not partiClpiltc 

after the first week of the evaluation. 'Ihis case was dropped fran the 

evaluation procedure. A rota! of 17 st:.ardarùlZed patient cases were use.d 

in the evaluation procedure with sb.rlent-patient ercounters sarnpled in 16 

of the 17 cases. 'Ibe nurnber of patients arrl accuracy scores calculated for 

each case are displayed in Table 7.1. One acc:uracy score was calculated 

for each of the two pairs of patients used in case 19. One accuracy score 

was calClÙated for the each of the 5 possible pairs of 5 patients used in 

case 11. 

Values for patient-relate.d predictors of accuracy in Groop 1 am 2 were 

used for 34 of the 40 patients. In case 19, values of the predictor 

variables were used for the one member of ead'l pair who was responsible 

for presenti.rq' nost of the ac:curacy it:.errs evaluated.. 'Ibis resulted in 

values for 38 patients. 



240 • '&J3lE 7.1 nIE ~ OF STANI:l7\RDIZEl PA'l'IEHffi AND A~ SŒIID3 Fœ 
PR.ESEN11œIŒ N:JJ.J.RAC:l m CASE FŒ '!HE 1988 E.VAI.IlATICfi 

CASE tutBrn. :tUotHrn. tumER AVE'Rll.GE 
P.AT.IFNIS ~ ACO.JRN::f sa:ms 

EVAllIATfD (1 per patient or per 
patient pair) 

1 mPD 2 25 2 
& PneuIronia 

2 Pre-q:> 2 21 2 
Evaluation 

3 Bade Pain 2 22 2 

4 Paralysis 2 20 2 

5 Urethritis1 2 

6 Infant Fall 2 30 

7 Astluna2 2 

8 Errl<:::iœtriosis 2 23 2 

10 Jaurrlice 2 22 2 

11 Dfsthlgia3 4 (5) 27 5 

12 DizzinEss 2 28 2 

13 Panie Attacks 2 24 2 

14 CllarBed !:OYel 2 22 2 
Habits 

15 Short stature 6 28 6 

16 Hemiplegie 2 26 2 
Migraine 

18 Hypertension 2 21 2 

19 Al zhelli'ers4 
Disease 

4 19 2 

t 
t 



20 Renal Artery 
stenosis 

Total 

Notes: 

2 

44 

1. No encounters were videotapej 

22 

383 

~ AvrnAGE 
1\O':llRACY scuœs 

(1 per patient or pc.r 
patient pUr) 

2 

39 

2. Patients did net participate for the secom week 
3. Five patients were used in 5 different pair c::anbinations. One 

patient, who participated in a few E'.ncounters, was aIse used in 
case 14. A score was prcxluced for eaen pair. 

4. One accuracy score was produŒrl for earn pair of patients 

In case 11, the nurnber of encounters for each of the 5 possible pairs of 

patients was small (n==2-7). In addition, two values of earn of the 

patient-related predictors were available for each pair and the pùtients 

in each pair were not mutually exclusive. For these reasons, the four 

patients in Case 11 were net used in the analysis of patient-related 

predictors for Group 1 am 2. 'Ihese fCUl'- patients were used in the 

anal ysis of Group 3 Factors. 

Of the 28 students videotaped with each case, 19 ta 28 tapes/case were 

foun::i to be of sufficient technical adeql.lacy ta evaluate patient 

accuracy. '!he precision of the perfonnaoce esti.rrates for sane cases will 

likely be c:::arpranised by this reduct.ian in sarnple size cont.irqe.nt on the 

variation in accuracy 5CX)re with each case. '!he total sarrple size 

available for each case frem the 1987 am 1988 evaluation sanples is 

displayed in Table 7.2. 1 & 7.2.2. 

'Ihe total mrrober of student-patient en:::ounters available for analysis of 

questions #2 am #3 in Study 2 is 636; 253 fr..JIn 1987 am 383 fran 

1988. 'Ibe 383 encounters generated in 1988 will be used ta evaJuate 

question #1: {Xltential predictors of patient clccuracy, a sarrple size which 

was estiIrated te be IIOre than adequate te detect 10% of explaiœd variaJX:e 

with a ~ of 95% arrl a 'Type 1 error of 5% (see Table 5.1. 2-ctlapt.er 5) . 
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t 
TABlE 7.2.1 'nIE ~ AND ~ OF ESSENI'IAL CLINICAL FF.NlURES 

(rI»f3) BY CASE AND CLlNIC7U. 'l"iPE Fm. 'mE 1988 F..VAI.UATIŒ 

tuoœm ITEM> rn!H~ 1 ENCXllNI}::RS 

Hist:ary Ibysical Affect '88 

*1 OOPD 19 16 1 2 25 
& PnelP"oclni.a 

2~ 30 29 0 1 21 
Evaluation 

3 B:lck Pain 15 12 3 0 22 

4 Paralysis 26 12 13 1 20 

5 Urethritis 

6 Infant Fall 13 12 0 1 30 

7 Astluna 

8 Errlanetri06is 19 19 0 0 23 

*10 Jaurrlice 31 30 0 1 22 

11 ~gia 22 19 0 3 27 

12 Dizziness 26 26 0 0 28 

13 Panie Attacks 22 21 0 1 24 

14 Cllarqed BoNel 21 21 0 0 22 
Habits 

15 Short stature 13 13 0 0 28 

16 Hemiplegie 24 23 1 0 26 
Migraine 

*18 Hypertension 8 8 0 0 21 

19 Al zheirrers 30 19 9 2 19 

* 2 0 Renal Artel.--y 11 10 0 1 22 

1 Sterx:lsis 

Total 530 290 27 13 383 
% 87.9 8.21 4.01 

Legerd: *: cases used in bath years 
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TABlE 7.2.2 '.mE ~ AND œE.l\KJ:XIti OF ESSENl'IAL CLINICAL FFA'.llJRES 
(l'l»E) Ir.{ CASE AND CLlNICAL '1.Yw. Fœ 'IHE 1987 E.VAI.llATICH 

CASE ~ rIE4 mEAI:<J:Xlfi , 
ENCIX1N'I'ER) 

Items Histary Ihysical Affect '87 

*1 Uncontrolled 11 10 0 1 16 
Hypertension 

2 Episcx:lic Chest 19 18 1 0 11 
Pain 

3 I.Dwer B3ck 17 16 1 0 17 
Pain 

4 Sore 'lliroat 11 10 1 0 19 

*5 Hypertension 8 8 0 0 18 

6 Acute A1::dcminal 19 16 1 2 15 
Pain 

*7 roPD & pneum::mia 19 16 1 2 16 

8 Febrile 23 22 0 1 15 
Corrvulsion 

9 Progressive 8 7 0 1 15 
Merrory Loss 

11 Headache & 26 26 0 0 17 
Wife Abuse 

12 Infant 17 15 0 2 17 
Gastroenteri tis 

13 Oiabetic 16 16 0 0 16 
R:>lyneuropathy 

14 Weight lDss 18 16 0 2 18 
& Lyrnphadenopathy 

15 AnaJ;i1y l axis 7 3 2 2 20 

* 16Jaun::lice 31 30 0 1 17 

Total 250 228 8 14 253 
% 91.2% 3.2% 5.6% 

Legerrl: *: cases used in bath years 
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Predictar Variables 

sixteen potential detenninants of patient aa:::uracy have been identified Ü1 

three groups. The definition of each variable is provided alOl~ with the 

source arrl rœthcx:i of rœasu:rezœnt. 'lhe questionnaires developed te collect 

data on the variables identified are foorrl in Appen:lix 2 anj Appen:lix 3. 

Group 1: case Attributes 

case Cornplexity: is defined as the mnnber of items the starrlardized 

patient has been trdined ta present for the case. The items represent 

clinically important features of the real patient case which have been 

idcntified by the faculty rœrnber responsible for case developmP..nt (see 

01apter 5). '!he number of items for cases used in the 1988 evaluat.ion are 

foun::l in Table 7.1. 'The ~e is 8 to 31 am it wa.s treated as a 

continuous variable in the analysis. 

'rype of Clinical Features: The clinical features or items te be presented 

with each case have been broken dCM1 into three cate:Jories: 

items on patient history, P1ysical fi.rrli.n:Js arrl patient affect. 'The mnnber 

of itens for eam ca..s.P- in eam of these categories am overall cases is 

displayed in Table 7.2.1. Item type will be treated. as an irrleperdent 

variable in the prediction of overall accuracy score. It will alse be used 

as three ciepen:1ent variables in the analysis of the relationslnp of 

predictive factors with accuracy on history, P"lysical firrlin:Js, arrl 

affect. 

Group 1: Patient Attributes 

cata on patient attributes were collectea for each stardardized patient at 

the CCllpletion of tra~ usin;J t.he self-administered questionnaire fourrl 

in ~ix 2. 

!:gg: is defined as the stardardized patient's reported age at the tirre of 

trai.ni.n:J. Age was treated as a continuous variable in the analysis. 
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Gender: is defined as male or female. Gerœr was treated as a dichot.arous 

naninal variable in tbe analysis. 

Previous Actirg Experience: is defined as previous expe.rience an:ljor 

train.in:J in role-playin:] or acting. Acti.n:J experience was treated as a 

ncminal, dichotr..lfOC)US variable in the analysis. 

Previous Simulation Experience: is defined as haVl.rq had previous 

sinulation experience either with the case be~ presented in 1988 or wlth 

other cases. since rrost of the patients in the study cohort woU:...a r.ot 11L-lVC 

had extensive previous simulation experienc:e, the effect of the amJWlt of 

past e.xperienc:e on accuracy was not evaluated. simulation experience was 

treated as a dichot.oIrous variable (no experience, experienc:e) in the 

analysis. 

Previous Experience with 'The Health Problem: is defined as t:.he proximity 

of the st:.arx:lardized patient' s own personal life experience with the 

prablem he/she is sirnulatin:J. 'Ihree variables were created fram the 4 

questions used to probe this area. '!he first variable J.S definect as œvilXJ 

had persala.l experien::e with the health prablem beirq sir.u.1lated. 'lne 

response ta 2 questions was IJSed ta create a binary scale: Q-never hi.ld 

this prablem or symptans similar ta this problem, l-have had symptoms 

similar ta this prablcm or have had this prd.üem. The secon::l variable is 

defined as thee patient' s perceived urrle.rstarrlir of the problan beirg 

sÏm.ùatci. 'lhe st:.arx:lardized patient' s response ta a J category ordinal 

scale( 'flOt very weIl' ta 'very weIl') was used. The third varJ.able was 

defined as vicarious knawledge of the health prcblcm he/she was simulat

in;}. 'Ille dichot.amJus response ta the 1 question, kn<:1,.Js saœoœ wi th the 

problem bein:) simulated, was usa::l ta IœaSlITe this variable. 
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Group 2: Patient Attributes 

Patient Confidence in His/Her Ability te Accurately Present the Problern 

Post-Traim_m: Le; defined as the patient's :::;elf-rated confidence in 

hisfher ability, at the canpletion of trainirq, to accurately present the 

prablem he/she was sl1Illlat~. Confideoce in hisjher ability ta present 

history, f.hysical ex.amination an:} affect items when applicable v.r.:tS rated 

on three, 5-point Likert scales us.in:;J the self-adrninistered questionnaire 

in Appen:lix 2. Scale rdtirBs Y/ere canb.i.ned as a percent confidence rating 

..lIrl treated as a continuous variable in the analysis. 

Group 2: TrainiŒJ Attributes 

Training Lergt.h: 'IWo in::lices of traini.rq t.irre were rre.asured: nurnber of 

sessions arrl total tirre spent in trai.ni.rq. The st:a.rmrùized patient 

trainer recorùed data. for roth 1lBà=--ure5 on the Traino...r questionnaire 

(Appen:iix 3) for each of the 49 stan:lardized patients trained. 

Number of trainirg sessions was treated as a nominal vdriable in the 

analysis arrl total traininJ t.i.rre as a continuous variable (rrœt patients 

!lad one or two sessions) . 

Fhysician Assistance: is defined as the nurnber of training sessions 

att.errled by the resource rilysician for the clinical problem be~ trained. 

lÈta were recorded by the trainer for each staniardized patient us~ the 

'rrainer questionnaire (Apperrljx 3); the infonnation was treated as a 

11Ci1Una.l var~able in t...~e analysis. 

Trainer Confidence in the stardarùized Patient 's Ability to Accurately 

Pre.c:;e.ît the Clinical Problem: is def.iœ:d as the trainer' s rating of the 

st.arda.lÙized patient' s ability ta presE>11t the clinical problem. The 

tra.iPe.r rated her precilctions of the patient' s ability ta provide bath a 

canslstent and accurate presentation of the history, j:hysical exam 

fin::tin;s arrl affec-t at the CCirpletion of trai'1ing using six 5 point Likert 

scales (Trainer questionnaire-Appeniix 3.) Scale ratin::;s were canbined il l 

the fonn of a percent cxmfidence ratirg anj treated as a continuous 

variable in the analysis. 

Group 3: ProceCluraJ Attributes 



Nurnt:er of Sessions: In arder te detennine if patient fatigue may have 

adversely influerced the accuracy of presentation, data \.Vere collect.Erl an 

the nurnber of ti1œs the patient had presented their problern prior ta the 

encotlPte.r sampled. 'lhese data were collected frem the frem the timetable 

for patients, cases am stu:lents for each patient-student en.::ounter 

sarrpled. Session mnnL-.er was treated as a continuous variable ln the 

analysis. 

Ti.rre Since Traillirg: In oroer ta dete.nniœ if patient presentation 

aa:::uracy in"q::>roved with practice or altematively dete.riorlltcd with the 

lerqth of ï:he interval since traini.ng had occ:urred, the weck in whic:.h the 

student-patient encounter was sampled was recorded tram the student,case 

am patient timetable. WeeJr.s since tra1111nJ was treated as a nominal 

variable in the analysis (patients were used for two wœks alter 

train.inJ) . 

Group 3: Encounter Attributes 

Patient Confidence in the Accuracy of Presentation for the Encounter 

~'Jled: In arder to determine if patients were able ta identify 

encounters in which there rnay have been a problern ID the accuracy of their 

presentation, they were asked to rate their perfoncance for each of the 

encounters sampled on a [ive fXJint LiJœrt scale. The ratl1XJs were 

cx:xrpleted at the €Jrl of each sampled encounter usir"q the se.lf-adminlstered 

questionnaire in AppeaUx 2. Enc:ounter rat irqs were treated as a ronim 1 

variable in the analysis. 

Student Interpersonal Skills: is defl.l1Erl as the ratl.fq of the studenl

patient relationship provided by the patient at the campletion of eac:.h 

student-patient encourlter. It was hyp:>thesized that the patient's ability 

te accurately present the clinical problem rray be influerr::ed by the 

starrlardized patient' s liY.e. or dislJJr.e of the studellt. 'The SUIn of the 

patient's ratiIBs of the ctoctor-patient relationslup (20 Likert scales) 

was used as an irrlex of patient satisfaction. It was convert.Erl to a 

percent SOJre an:l treated as a c.:ontinuous variable in the analysis (see 

Appen:Llx 4) • 

student Data Collection skills: is defum as the ca.se-specific data 



248 

collection score achieved by the stOOent. It was rated by the patients. 

'!he Iœthcx::l of score calculation i.s detailed in Cllapter 5. It was 

hypotheslZed that stu:lent perforruarx::e in data collection may influence the 

ability of the patient ta accurately present the prdJlem. Canpetence il1 

data collection was treated as a continuous variable in the analysis. 

Patient lY:x:llracy 

Instn.nœnt D2velopment 

'!he sarre procedure, as described in Study l, was used te develop 

case-speciflc accuracy d1ecklists. For the 4 cases which were u.sed in l:::oth 

the 1987 an::l 1988 evaluatiol1S, the same accuracy cbecklists were used in 

bath years. '111e scale used ta evaluate the response to each item was the 

same as that used in Stu:ly 1. 'Iwo nani.nal categories were devoted ta the 

correct.ness of resp::lnse, two ta the corrli tians of response arrl three ta 

the reasons why items could not be evaluated, when awlicable. 'The twelve 

new acx:uracy d1ecklists developed for the 1988 cases are fourrl in Apperrlix 

5. 

Recrui trœnt arrl Trainirg of Accuracy Raters 

Tho graduate students in nursi.rq arrl one in social work were u...c:;.ed te 

evaluate patient accuracy. Raters were trained arrl pre-tested in the sarre 

nrumer as carried out for Study 1. '!he test-retest reliability of raters 

for the fn'St 10 encamters of each case rated is displayed in Table 

7.3. In 8 of the 16 cases, rater reliability was 100%. In the rerrai.ni.n:J 

cases, cbse.l::ved agreeœnt bet.ween the first arrl secon::l ratir~ never fell 

bel~ 98.9%. 

,1 »-1:'.1 



'mBlE 7. 3 ~ RELIABILI'IY OF :RATER) FeR MXllRJ\C'{ AND 'll!E 
a:tmITICRi OF PATIENr RESR:.RiE (~ VS. 'ID llQJ1RY) 

#1 
#2 
#3 
#4 
#6 
#8 
#10 
#11 
#12 
#13 
#14 
#15 
#16 
#18 
#19 
#20 

100.0% 
99.7% 

100.0% 
99.6% 

100.0% 
100.0% 

99.8% 
99.8% 

100.0% 
99.6% 
98.9% 
99.7% 

100.0% 
100.0% 
100.0% 

99.5% 

Accuracy Ratirg Prcx::edure 

99.2% 
98.4% 
99.4% 
98.1% 

100.0% 
98.4% 
99.4\ 
98.2% 

100.0% 
98.5% 
98.9% 
99.7% 

100.0% 
100.0% 
99.6% 
98.6% 

One rater was used to evaluate all en:::ounters saIll?led for a patient 

case. Taped student-patient encounters were place:i in rarrlan order arrl 

evaluated consecuti vel y. Any queries abcut the ratirq of an i tern or 

~ter were noted on the ratin3' forme When the correctness of the 

patient's response was arnbiguous, the patient was given the benefit of the 

doubt am the response was recorùed as bei..nj correct. 

calculation of Accuracy Score 

'!he rœthcx:l of calc:ulatirq accuracy SOJre has been outl iœd in Stu:ly 1. 'Ihe 

sarre fornula will be used in Study 2. As was roted in the previaJS cllaptcr 

the percent accuracy SOJre is calculated after correctirq the dcnani.nator 

for the number of üppJrtwùties the patient had to provicle a correct 

response. 'The opportunities to prov ide a con'eC."t response deperrled on 

sb..rlent pe.rfOl.'"Ilkm::e am the rnnnber of items whid'l c:a.ùd be technically 

evaluated in the tapcd erx:::ounter. 
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'Ille acx::uracy c:hecklists develcp:d for eam case were used to record the 

corrlitions of re5p)nse for each item evalua.t.ed. 'The cordi.tion of response 

was recxxùed an a did1ot:arals scale as either beir"q provided SfX>I1taneously 

by the patient durirg the en::a.mter or in resp:mse te ~ or 

examination by the sb.rlent. 

Rater Recrui brent arrl Trainim 

'Ibe sarœ raters u.sed to evaluate the accuracy of starrlardized patient 

presentation were used to record the con:titions of response for ea.ch item. 

'Ihe test-retest reliability for scori.rxJ the first 10 e.œo.mters of each 

case is displayed in Table 7.3. In 4 cases, rater agreerent was 100%. In 

the remaimrq cases, agreenent never fell belCM 98.2%. 

Rating Procedure 

'Ibe corrlitions of resp:>nse were rated at the sare time as response 

aa::uracy ùSing the procedure outlined previously for accuracy rat:irq. When 

in doubt al:xJut the cordi tions of the response, the response was recorded 

as havi..r"q œen provided spontaneously. 

calculation of Percent of Items Provided Spontaneously 

'llie percent of items provided spontaneously was calculated USl.n:J the 

follOW'i..r"q fornula: 

furcent Spontaneous = 
NtnnbP..r of it.errs provided spont.anea.lsly 

--------------------------------------
(Total Number Items - [Number IteJt5 net 

A.skedjExam.ineuated) ) 

* 100 

'Ille dencminator is corrected for the number of items the rater was able to 

evaluate cont~ent on the stOOent's perfonnarx::e an:i the t.echnical quality 

of the videotape. The rret.hcx:l of calculatirq the con.:litions of response is 

the sarœ as that used in study 1. 
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Instn.1ment ~velognent 

'lhe overall nethod of selectin;J an:::l developin::J cases for the evaluatlOn in 

1987 an:i 1988 has been described in Cl1apter 5. The case blueprint. was the 

term errployed ta descri.be the content of each clinical prd:>lern used in the 

evaluation. It inclu:led: the identification of the essential clinical 

features of the :real patient case selected (used in patient trainin:} ard 

the developrent of accuracy checklists) 1 the canponents of CCi!1pE!t:.e.ro? te 

be evaluated, the inst.rurnents ta be used in evaluat.inJ the CXi11pOnents 

specified, the nUIœrical value of each of the items evaluated arrl rretha::l 

of scor.inJ each of the CCll'pOnents, the m.i.nirrum cut-off score for an 

acx:::ept.able level of CCil'peten::e with the case, ard reIœdial action te be 

taken for sbrlents faili.nj to rrœt the mim.IlU.IIl1 cut-off level. 'The 

c::arponents of competence evaluated with each case have been outllI1cd in 

Tables 7.4.1 & 7.4.2 for 00th the 1987 an:l 1988 cases. The mrrnber of l tcrns 

used ta IOOaSUre each CCiTIpOnent with each case is irdicated alorq witl1 the 

IPaX.i.rrum score points assigned. 
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TAIllE 7.4.1 TŒ BIIEAkDCUI OF CASE-SPEClflC CXJI'ETBICY SCXJŒS Fœ lIE 1967 CASES 

BY IUIIEJI ~ ITEMS AlI) POIIITS MNDED Fœ EJICII aJFœ[)fJ IEASUŒD 

salIE aJIIOIEIITS 

CHerall Data Diagnoala Test Sel JIanage ec-... lIlCIIl edge 

Collect , Interp , Pt Sat 

Hypertens 1 on 

fi 1 tems 23 la 4 6 3 
POInts 25 11 5 6 3 

2 Chest PaIn 

fi 1 tems 34 10 5 4 15 
POInts 36 10 6 4 16 

3 Bock PaIn 

fi 1 tems 21 10 3 5 3 
POInts 75 10 11 36 18 

4 Sore Th roat 

fi 1 tems 53 21 10 13 8 
POInts 118 21 20 13 8 56 

5 HypertensIon 

fi 1 tems 34 15 14 5 
POInts 49 26 18 5 

6 Abdamnal PaIn 

fi Items 24 10 7 5 
POInts 33 10 7 2 4 10 

7 COPO & Pneumonla 

fi Item; 44 20 11 2 11 
POInts 43 20 8 3 12 

8 CawulS100S 

fi 1 tems 44 24 14 6 H.U. 

POInts 70 24 28 18 H.U. 

~ Memory Loss 

li ltetlll 24 5 4 11 4 
POl nts 31 6 8 13 4 

10 Sceatlca 

fi 1 tems 69 31 4 3 11 8 12 
POInts 71 29 5 3 14 8 12 

'1 Headache 

W fi Items 78 27 15 11 8 17 
POInts 79 2b 15 11 8 17 



2~3 

tl. r,; 
" CASE SOlŒ ClM'(JŒWTS 

Orwoer.ll Data D II11J1O& i. Test Sel Ranage ~ Knowlcdge 

Colleet , Interp , Pt s.t 

12 Infant Gastro 

Il items 43 22 13 8 

POInts 100 34 34 32 

13 Polyneuropathy 

Il items 28 11 12 4 

POInts 35 11 15 8 

14 Welght Loos 

Il 1 tems 38 21 12 5 

POl nts 36 21 15 7 

15 Anaphylaxls 

Il 1 tems 52 22 6 20 4 

POInts 65 31 6 20 8 

16 JaU1dlce 

Il 1 tems 27 6 12 H.U. 9 

POl nts 42 9 18 H.U. 15 

averall 

Il (temsOO 636 259( 40.7) 126( 19.8) 61(9.6) 98(15.4) 28(4.4) 64(10.1) 

POl nts(X) 908 292(32.2) 192(21.1) 118(13.0) 134(14.8) 76(8.4) 103(11.3) 

( tern:POlnt 1: 1.4 1: 1 .1 1: 1.5 1. 1.9 1: 1.4 1 :2.7 1.1.6 

Rat 10 

Legend. H.U. : measured but blueprlnt excllXled c~t frOOl corrpetency !>core calculatlOn~ 

Data Collect: hlstory and phYSlcal exarnlnatlon 

Test Sel & (nterp: the selectIon ard InterpretatIon of lab tests ard r adlograptllc pl ocedurel. 

COO1'II.I'1 & Pt Sat: catmJnlcatlon ard patIent satIsfactIon 
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TAIIU 7.4.2 TIE BREAkIXUI OF CASE-SPECIFie lXJIPETElICY scatES Fœ THE 1988 CASES ST IIJŒR Of ImG AJI) 

POIIITS AIMIRDfD Fœ EADI IXM'(JDT lEASl.IŒD 

CASE SCŒf aJII(JEIITS 

(Nera 1 1 Data Diaw-ia Test sel Manage ~ rnr:..l~ 

Collect , Interp .. pt SUt 

1 rœo & Pneuoon 1 8 

Il 1 tef1l) 68 20 11 2 11 24 
POInts 115 20 8 3 12 72 

2 Pr~·op Assess 

il 1 telTl> 55 16 12 3 24 
POInts 148 22 36 18 72 

3 SClatlca 

il 1 tef1l) 73 31 4 3 11 24 12 
POl nts 135 29 5 3 14 72 17 

4 Paraplegla 

Il 1 tefT6 46 13 9 24 6 
POl nts 126 35 19 T2 6 

5 Ureth ri t1 s 

il 1 tefT6 61 18 3 5 11 24 
POInts 150 27 14 14 23 72 

6 AccIdent 

fi 1 tefT6 68 20 24 24 
POInts 128 28 3 28 

7 A~thma 

fi 1 tefT6 77 25 14 10 4 24 
POInt!> 132 25 14 13 8 72 

8 EndanetrloslS 

fi 1 teflli 59 8 7 t 8 24 6 
POInts 115 9 11 6 10 72 7 

10 Jalfldlce 

Il 1 tefT6 51 6 12 24 9 
POInts 114 9 18 72 15 

11 Dysp/"tagla 

Il 1 tefT6 77. 36 4 8 24 
POl nts 144 32 16 24 72 

12Dlzzlness 

Il 1 tems 79 12 25 8 10 24 

i5 POl nts 147 12 38 14 11 72 
,,/ 
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CASE SCXJŒ CDI'aIEXTS 

OvenIll Dat. Di 8QJ1CIIi s Test Sel Ranage ~ ~ll!Qgr 

Collect , Interp , Pt s.t 

13 PanIc AttacKs 

fi 1 tems 76 17 14 7 24 14 
POInts 124 17 14 7 72 14 

14 Alxloollnal PaIn 

Il 1 tems 49 10 9 24 5 
POInts 115 10 10 13 72 10 

15 Short Stature 

III tems 71 16 31 24 
POl nts 156 30 54 72 

16 MIgraIne 

Il 1 tems 76 20 16 15 24 
POInts 127 20 18 15 2 72 

18 HypertensIon 

Il 1 tems 58 15 14 24 5 
POl nts 121 26 18 72 5 

19 Alzhelmers 

Il 1 teIŒ 70 18 19 3 6 24 
POl nts 130 24 19 5 10 72 

20 HypertensIon 

Il i teIŒ 47 10 4 6 24 3 

POInts 97 11 5 6 72 3 

Overall 

IIltems(X) 1156 285(24.7) 168(14.5) 91(7.9) 114(9.9) 432(374) 84(7.3) 
POlnts(X) 2324 349(15.0) 254(10.9) 146(6.3 ) 185(8.0) 1296(55.8) 100(4.3) 

1 tem: Po 1 nts 1 :2.0 1: 1.2 1: 1. 'j 1: 1.6 1: 1.6 1:3.0 , : 1 .2 
Ratle 

Legerd: H.U.: measured but blueprlnt excluded cooponent fran c~tency score calculatlOflll 

Data Collect: hlstory and physlcal examlnatlon 

Test sel & Interp: the selectIon and Interprrtatlon of lab tests and r8d1 091 al*! IC procedJre~ 

COOIllXl & Pt Sot: COOTlU"Ilcatlon and patIent satIsfactIon 
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It can he ooted that the sarrpli.n:J base of items used to rreasure the 

respective c::anpc:n::mt ard case c:x::IIlpetency scores varies. In 1987, the 

largest prcportion of items was devoted ta data collection and cliagnosis; 

in 1988 ta data collecti dl arrl c::arm..mication. FOints awarde::i shCM a 

simllar distribution. Clearly, the precision with which each of the 

carponent arrl case scores is rœ.asured will vary accord.irq ta the sample of 

items used in the evalua.tion. 'll1e ratio of items ta points is 

provided. It irrlicates that relatively IOClre points per item are assigned 

ta c::aIUTD.lI1ication, diagnosis arrl test selection, few'er ta data 

collection. Even ""'TIen all cœponents are weighted equa.lly when calculating 

case scores am overall scores, the precision of the estimates with the 

largest item sample base ard lOI/est item:point ratio \JOUld be better. 

'!he inst.runents used ta evaluate each c::anponent of each case were 

case-specific in all instances E?..xcept for the IreaSL1rE'.Irel1t of the 

doctor-patient relationship where one carnrocm EValuation font! was used 

across all cases. '!he ca.se-specific inst:rur1Bnts eroployed are available 

fran the author on request. 'Ihe instnIment used ta evaluate the 

doctor-patient relationship was developed by Schnabl (1988) and is foun:i in 

Apperdix 4. 

Raters and Ratinq Procedure 

'rhe stardardized patient who presented the case was t"sect ta rate the 

"doctor-patient" relationship as well as actions taJœn on history arrl 

Fhysical examination dur:in; the encounter. P.atirgs were cornpleted at the 

errl of each patient-student encounter. 'Ihe starrlanti.zed patients were 

trai..Œrl, by the stardardized patient trainer, te canplete the instrurrents 

related ta llieir case • Trainin:J consisted of orientation ta the fom as 

well as a nurnber of practice sessions. Patient reliability in rati.rg was 

net pre-tested. '!he reliability of staOOardized patient raters in 1987 is 

evaluated in study 3, O1apter 8. 

'!he faculty persan responsible for developi.rg the case wa.s used ta:rate 

the written responses providoo at the canpletion of each student-patient 

encounter. 'Ihese included. the questionnaires whicn had been developed ta 

Evalua te hYfXJthes is generation anj cliagnosis, rnanagerre.nt, worki.rg 

knc:wle::lge, test-orclerinJ am interpretation arrl data synthesis. One 

-------------------_._-----------------------~----------~------------------
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faOllty mernber was designated ta rate al] cases. Scorin::} keys, which were 

develaped prospectively, were used te rate open-en:led questions. '!he test

retest reliability of t.hP. famlty rater was not pre-tested. 'Ihe 

contribution of faa.ùty raters to score variance is confOUJ-xicd with 

case. '!he magnitude of the contribution of this potential source of 

mea.stU:'eITEl1t error te score variance across cases is \.JI'J<no...rn. 

Cornpetency Score calculation 

'!he items an:1 values used in calculati.~ the c::arq:xment scores for each 

case were case-specific. 'Ihe rœthod of calculati.n::J the three scores of 

interest in Study 2 are outlined in Chapter 5. It can be noted that each 

cartp:)nent of campetence was given (=quaI weight in case-specific score 

calculations despite differences in the sample of items used in lts 

estimation. Similarly, each case was given equal weight in the overall 

score estimates despite differenc:es in the test len:Jili with ead1 case am 
the number of items contributi.nq te case-specific scores. 'Ihis rœthod of 

score calculation provides equi valent representat ion for each case an:l 

carnponent tested. It does n:Jt reflect the urrlerlyirq precision of 

measurerrent of each <Xl!IpOnent anj case. fuis rnethcd of score calc:ulation 

may reduce precision in campetency score ard thereby attenuate the 

relationship be-cwf"~ patient accuracy ard. campetency score. 

'!he raw data scores for each item evaluated were entered into the computer 

an:l all data entr) verified by reJ:€at entry. Scores were then calculated, 

by CCl'lplter accord.i.rq- te t.he rules specifioo in the case blueprint. 

Misclassification of stuclents through CCllTpUtation errors should therefore 

be minimal. 
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ANAVlSIS 

IR.scriptive Analysis 

Re§ponse Bias 

In order to c:haracterize potenili.l sources of response bias, the frequency 

of missirq data was tabulated for each of the variables urrler 

stu:iy. Eviderx::e in support of the pl:"eSell.;e of response bias was considered 

to exist if there: 

*were significant differences between the accuracy scores for 

starx:lardized patients who had <X.i1plete data on predictor 

variables vs. those who had incarplete or absent data 

kwas a si':JI1ificant relationship between the overall percent of 

items weh could not be evaluated an:l accuracy score, percent 

spontaneous score arrl/or overall student canpetency score 

*were significant differences in the frequency with which items 

could net be evaluated within categories of each predictor 

variable or arrong different cases. 

Appropriate statistical tests were used to evaluate each of these 

potential sources of response bias with the rn.ül hypothesis bein:] that no 

differencesjrelationship exists. 

~riptive Stnmnary of the Variables Un:ler study 

univariate an::l bivariate descriptive statistic:s were errployed to describe 

the characteristic:s of the variables urrler study. '!he data sununary will 

incllrle: 

*Predictor Variable rata: the percent frequency of response or 

nmn response for each variable 

*Patient Accuracy: rre.an accuracy score by case arrl patient for 

the 1988 evaluation alOI'X3' with a case by case carnparison for the 



four cases cx:ttm:)J1 to 00t:h the 1987 an:! 1988 evaluations 

*Response Corrlitions: the tœan percentage of items provided 

spontaneously by case ard patient 

Hypot:hesis 'l'est.inJ-Bivariate am M..1ltivariate Anal ysis 

Predictors of Pdtient Accuracy 
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In the evaluation of prErlictors of patient accuracy, the patient-stwent 

en...xJUr.ter was use::l as the unit of analysis. One observation of dccuracy 

score is provide:i for each student-patient encotmter. Multiple 

observat.ions of aœuracy score are provided fa ea.ch of the pdtients 

incltrled in the study. In oroer te evaluaœ the cont"L lbut ion of eacrl ot 

the pre::1ictor variables to dC'Cl.lIë:lcy score, accuracy score variance wlll bc 

partitlOned into that attributable to rePf'..ated rreasures on the sarœ 

patient, 1:.hat attributabJe t.o differences amon:J patients 111 the SêlJœ 

predictor category am that attributable te differences œtwœn catcgorio..s 

of the predictor variable. Variance attributable t.o repcatcd IroJ.sures on 

the saIœ patient ard between patients in the sarre cate)ory wil J be treatcd 

as errer an.::l the proportion of variance explained Dy eùch prcdktor wi Il 

l:::e calculated usÎnJ the general fornn.1la provided by Klmnl:::üum am 

Kupper(1978). '!he only exception to this ru1~ will œ in the élJl()lysis of 

item type. An accuracy score for each categ'Ory of item type WdS calculated 

for each encounter. '!he proportion of variance explalfJed by item type will 

be c.:ùculated by partitioning score variance inte that due ta 

patient-student encounter am that. due to item type. 

'!he overall proportion of varlance e.xplai.rro .Yf each of the three groups 

of predictive factors will be evaluated separately usiTYJ multiple 

regression analysis. As irdicate::l in O1apter 5, tl1e explana.tion of 10% of 

the variance b~' Group 1 facrors, 20% by Group 2 fact.ors arrl 30% by Group J 

factors will be considered of prac.tlcal irilportance. The irrlcperrlent 

contribution or each factor in the 3 groups to the proportlon of varianr.e 

explained will œ e.st.iJrated and report.ea us in:J the partial co:-relation 

coefficient (Kleinbaurn & Kupper ,1978). The cor !.--elation élIOCln) factors 

within each group 'Nill be initially c->valœted ta dcœrmine if problerrs 

witll multicx:ùl inearity Iflély be e.ncountercd. A Pcarc:>Ün prcduct m:J1T("2nt 
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correlation coefficient will be used ta examine the association between 

cantirruous variables. 'lbe Iirl coefficient will be USE.d te examine the 

association between categorical variables. Sec:orrlary analysis will be 

carried eut on the relationship of each groJp of factors te accuracy score 

for the three types of items; history, ~ysical firrlirqs, ard affect. 

'!he Relationship of Patient Accuracy te O:::lrrJPeteDcy Score 

'!he shape of the relatiOJ1.C'.nip between patient accuracy score arrl 

C:CIIpet:.eIq scores will in,;.tially be examined by plottin:J the residuals of 

linear regression analysis. On the basis of inspection of the resjd"uals, a 

variety of ClllVili.near relationships may be explored. If the additional 

variance explained by a curvilinear relationship is significantly greater 

than that explained by a linear IOCldel, a curvilinear rrodel will be used ta 

estbnate the relationship between patient acc.rracy am. carp:!tency score. 

A repeated measures m.Iltiple regression model will be used ta E.valuate the 

relatianship of patient accuracy with carnpetency score over aIl cases. '!he 

repeated neasure will be students, the in::ieperrlent variable will be 

patient acx:::uracy an:l the deperrlE!l1t variable will be campetency score. A 

linear or polynomial regression IOCldel will be used te evaluate the 

relationship in irrlividual cases. Bonferroni 's <x>rrection for nu.ùtilJ.ia 

carparisons will be used te adjust the Type l error. 

'Ille Comi tions of Patient Response 

Differerces in the percent of items provided spontanea.lsly between the two 

patients presenting each case will be evaluated by an in::ieperrlent 

t-test. An unbiased estimate of the relationship between the percent of 

items provided spontaneously am student score cannet be dJtained because 

the patient was used te rate data cx>llection arrl patient cx:rnrrunication 

scores. If the conditions which led the patient ta provicte nore data 

spontar .. 'n.lSly al'30 influence the ratin;J of sb..dent actions, then 00 

relationshir> l-..etween the corrlitions of response an:! student score will be 

fourrl. 

starrlardized patients are at particular risk to provide IOOre clinically 

relevant data ta students who are havirq difficulty wit'h the case. If the 
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evaluation is bein;J carxiucted ta detect students who are unsafe or 

ineffective in the cliniCdl practice danajn, then biases in this direction 

are oore serious (sb.rlents who are unsafe are classified. as cx:np:tent). If 

stan:lardized patients ~ providirg IlDre data te the.se tyt:e of students 

arrl ratin:3' them in a IOC>re lenient fashion, then the variarx::e in scores for 

patients 'Who provide more data spontanea.lsly would be sn'aller than for 

patients who provide less data spontanea.lsly. In order te evaluate this 

possi.bility, differen:::es in the variance of student scores for 

interpersonal skills am data collection for patients presentin::J the same 

case will be evaluated. 

Differences in the variance of st'liient scores between two patients 

present~ the same case will be evaluated. by usi.rg the folded form of the 

F statistic (SAS, 1985). It uses a two-tailed F test te examine the null 

hypothesis that the two variances are equal. In cases where roore than two 

patients were invol vEd in case presentation, a one-way NfJVA m::xlel will be 

used te estimate the respective variance carponents. '!he êlSSl.nl'Iption of 

equal variances will be evaluated by usin:J Hartley 1 s test (Winer, 1972). A 

potential bias will be considered te be present if the sb.rlent score 

variance is significantly smaller in patients who provided IOClre data 

spontaneously. 
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Mi.ssin:.J Valnes Far Patient Iel.ated Predi.ctars 

Five patients had missi.rq values for one or m::>re of the patient-related 

predictor variables. In addition, patients who presented Case # 11 were 

excluded fran the evaluation of patient related predictors for tl1e reasons 

indicated in the section on sanplirg procedure. 'They have been ad::led ta 

the 5 patients with missin:J values. When the accuracy scores for these 9 

patients are cœpared with the 29 who had 00 miSSID:J values, accuracy 

so:>re was significantly larger for patients with missin:j values (96% 

versus 93%) (see Table A7.1 in ~ 7). With tl1e exclusion of the 4 

patients for case #11, there is no significant difference in accuracy 

score between the two groups. It was concl\.Ùed, therefore, that there were 

no systernatic differences between the aœuracy scores for patients with 

arrl without missi.rg predictor data. '!he potential for response bias in the 

evaluation of patient-related predictors through this roote is unliJœly. 

MissinJ Values Far h:x:uracy lteDs Far Eadl case 

For each case, 8-31 accuracy items were ta be evaluated in each of the 

patient-student en.counters sampled. '!he nurnber of items for each case is 

fourrl in Table 7. 2 • 1. CNer all cases an:l patient-stl.rlent ero:JUI1ters, there 

were 7368 occasions in which accuracy items could be rated. '!he percentage 

of ti.mes that items could not be evaluated with each case and patient are 

displayed in Table A7.2 in ~ 7. OVer all cases, items could rot be 

rated. on 34% of ocx::asions. 'Ihere were significant differences in the 

percentage of tines items c::nùd nJt be evaluated aIlY)I"q the 16 cases. In 

all cases, the IOC>St frequent reason that an item could not be evaluated 

was because the student did not inquire about the item. Respohse bias 

attributable ta differences in the data available ta estimat.e the acc:uracy 

of patient presentation for irrlivl.dual cases may be present. 

Miss.in:.J Values Far h:x:uracy Item:; For Each cat6Jory of P.redict:or Variable 
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'nie J11.IIOOer of q:portunities te rate aa:::uracy items for each of the 

predictor variables is displayed in At:Penlix 7 Table A7. 3. '!he number of 

q:portunities is the prcx:iuct of the rrumber of en:oonters rated in eam 

category arrl the number of items which could he rated for each 

ero::x.mte.r. '!he perce.ntage of ti.lœs items caù.d nX be evaluated. for each 

category of a predictor variable is also foon::1 in Table A 7.3. 

For item type, there were differences in the proportion of ti.ne; that 

items could rm he rated. lo'bre items could net be rated for history (33%) 

am IDysical examina.tion items (48%) than for affect (6%). Missirq values 

for history itens are a result of student performance (the student did not 

as){ about the information contained in the itent). For Iilysical examination 

items, teclmical quality of the videotape arrl student performance each 

explained about hal f of the miss~ values. A bias.:ri representation for 

the estiIrated accuracy of patient perforrn.an::e for items frem these two 

categories can not be ruled out. since the reason an item could net he 

rated probabl y is irrlepen:lent of patient accuracy, a biased estimate of 

these ~ categories seems unlikely. 

'Ihere was a greater proportion of missi.rg values generated for patients in 

the 50-59 years of age group than for ether age groups. 'Ihis rnay bias the 

estimation of accuracy for this group. Srriall sample sizes in this group 

also rnay contrillite to poor precision in the est.ima.tion of patient 

aœuracy. 

With respect to the pati.ent 1 s urrlerstan::li. of the health problem heirq 

presented, only one patient i.n.:licated that they did net urrlerst:.arrl the 

prcblem weil. Srnall sanple sizes an:i a greater propJrtion of missirq 

values in this category may contribute te bias an:l a lack of precision in 

the estimate of patient accuracy. '!he saIœ prablem is present for the 

patient 1 s ratin:j of his/her pe.rfonnance durim the examination. only 2 

patients rated their perfon:nance as poor arrl the largest proportion of 

missin:;J values is present in this category (65%). In the interpretation 

of results, no inferen::es will be drawn about patient accuracy in these 

~ categories for the reasons outlined. 

'Ihere is a slightly greater proportion of missin;J values for patients who 

had 3 tra~ sessions (46% versus 31% am 16% for 1 am 2 sessions) 
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an:Vor 4 ha.lrs of trai.nirq (46% versus 24%-35% for patients havin::} 1-3 

halrs of traini.rq). Estimates of patient aa:uracy for the 10l'XJest trainin:] 

len;Jth may be biaSErl by a greater prqx>rtion of missin;J values. 

'lbe Re.la\ icnship of Missin} Values far Acx::uracy ItEms am Accuracy am 
Q:IIpet.Esre Scxlre 

'!he percentage of ti.Iœs aœuracy it:.ens coold rx:rt: be evaluate:l was assoc

iated with sane of the predictor variables am with case. 'IllE! relationship 

bet:ween percentage of items missi.ng am the two main depe.rr.jent variables 

used in the subsequent analyses was evaluated in arder tc~ determine if the 

percentage of items missirg could act as a COP.fcAlIùer in the 

analysis. 'Ihere was no significant linear reJ.atJonship between the 

percentage of acx::uracy items missirq am olJ(.-!rall patient accuracy score 

am overall student c:x::iI'petence score. SiocY~ there is 00 association with 

the two main deperrlent variables in the aIlé'J.yses, it is UJÙikely that the 

percentage of items missirg could act as a confcurrler in the estimated 

relationships of predictors arrl pa.tient.: a.a:uracy arrl patient accuracy an::l 

c::;œpetence score. 

Descriptive statistics of the 'Jb:ree GraJp; of IUtential Predictar 

Variables 

In Table 7.5, the rn.nnber of patients (am cases where awl icable) in each 

category of the potential predictor variables is provided. For Group 3 

variables, nultiple d::>servatians of sbrlent perfonna.JX:e arrl patient ratin:J 

of the quality of perfonnarx::e were collected, one for eam en::oonter 

evaluated. '!he mnnber of patients contr:ili.Itin:J ta eam cateqory of a 

predictor variable is in::licated. '!he max.i.m..nn rnnnber per cat.egory is 38 

patients. 

'lbe mnnber of d:lservations of accuracy score for eadl category of the 

predictiVE:: variables is provided in the secam colUIIU1 of the table. It 

represents the rnnnber of patient-student eIXXA.lIlters in whicll accuracy was 

cala.ùated. OVerall, acx::uracy scores YJere calaliated for 374 patiellt

-stu1ent ero:::mlters. '!he rrumber of patient-student erx::amters where values 
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for the predictor variable were missin:;J is in:ii.cated. 

'!he average nurnber of aœuracy items rated for eac:h case was 19.7 with a 

ran;,e of 8 te 31. '!he l1l..1IIber of items the péltient JIJ.JSt present with each 

case is used as an irrlex of case cœplexity. Number of items is 

categorized te help see the distrib..Ition of era::unters sarople::l for each 

category within the r-anje. It can he seen tbat there is a :reasonably 

equivalent distrilirtian of cases within the fo.lr categories of the 

rarge. Number of items is nxrlerately correlated with two of the other 

variables in Gra.Ip 1: health problem experiero=(pll=.5'3) am vicarioos 

knc:1w'led:Je of the health problem (rru.==.50). 'Ihœe without health prdJlem 

e.""'J?&ience or vicarious kn<:Mledge of the health prablem were oore liJœly 

te present cases wi th larger mnnbers of accura0f i teIns. 

An accuracy score for each type of item \lIaS calculated, when awlicable, 

for each enmunter. History items ac:::ca.mt for 88% of aU aa::::uracy i teIns 

evaluated while J:hysical exam am affect acx:::ount for 8% an1 4% 

respect.ively. 'Ihis distri.l::ution is similar ta the breakdaYTl of accuracy 

it.em.s evaluated in study 1 arrl reflects t..'1e sarre rationale il'1 case 

selection discussed previously (see 01apter 6). '!he distribution of item 

type by case was displayed earlier in Tabl/;! 7.2.1. Fhysical exam i terns are 

fXlSitively associated with the nurrber of items to be presented with each 

case. 

Approximately ~thirds of the starx:1aroized patients we.re adults urxier 50 

years of age. In case 15, 6 five year old boys ard their nothers p~ted 

the prablem. sin::e all aœuracy items assessed were provided by the 

rrother, the chlldren are rot in::=ltrled in the anal ysis of predictive 

factors. 'llle age of the stan::laLdized patient was associated with the three 

variables related te the health prc:iJlem. Oider patients were oore apt te 

have had the health prcblem or synptcms similar te those presented 

(pu=.56). Y~er patients TNe.re oore apt te have had vicarious knowledge 

of the health prcblem (pu.=.45). 

'l\VO-thirds of the starrlardized patients were female. Gerrler was associated 

with age, with oore fernales bei..n3 in the y~er age grc.\lpS 

(Iill=.62). Fernales were rore likely than males to rate that they 

\.lI'Ùe.rstocxl the prcblem very well. 

----------------------------------------------------------------------------



1 
~ of the st:.a.rrlard.ized patients had e.xperi~ in ei ther role-play in:J 

(66%) an:3/or act.irg (26%). Of this latter gra..tp, 23% had act.in:J 
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training. YOllI'qer patients ware rore likely ta have had actirg experierce 

(pti=.39). 'lhose 'With actirg expe.rience were moœ apt to irdicate that 

they had a gocx:l un:lerstan:lirg of the problem they were Presf>..ntinJ. 

Abart: half of the stan:iardized patients had prier experi~ sinulatin:J 

health problems. '!he lerxft.h of expe.ri~ was short for aU patients with 

all havirg had experience with anly one other case which was presented on 

a maxinum of two other oc:casions. '!hase who had rot sinu.ùated a prd:>lern 

before were nore apt ta have had e.xperien::e with the health problem arrl 

in:licate that they had a better urrlerst:.arrli of the problem they were 

presentirg (Iiri=. 41) . 

A1.mJst half of the patients had either had the health problE'J!l they were 

presentirg(16%) anJ,Ior had had syrrptans similar to the health prrolE'J!l they 

were presentirq(42%). Experi~ with the health prOOlem was p::>sitively 

associated. with the patient' s reported l..1fX1e.rstarrirq of the problem they 

were presentirq (t:hl=. 34). About half of the patients kŒ:w sc:.m::!One who had 

the prd::>lem they were presenti.rq arrl again this ~ had a better 

urrlerstandirq of the case they were presentirg (pu=. 39). 

Patients were more confident than the trainer aba.lt their ability ta 

accurately present the clinical pI"'CbIem. '!he average patient rati.rq was 

91% with anly 5 patients ratinJ their ability in the interval of 

51%-75%. 'The average trainer rat~ was 81% with 11 patients beirxJ given 

ratin;}s in the 51%-75% interval. The correlation between the patient's arrl 

trainer's rati.rgs TNaS Pearson's r=.24. Patient's confiderce in their 

ability shaved a m:x:lest. negative association with trainirq attr~t.es 

(r=-.25 to-.27 for mnnber of sessions, hoJrs tra.um am MD 

assistance). Trainer con.fideoc:e was not assoc:iatOO with arry of the 

trai.ni.rq variables except for a modest association with the m.unber of 

sessions with a physician resc:urce (r=. 23). 

Most patients had two trai.ni.n:J sessions averagin:J 2.5 halrs in total. For 

most: patients (81%), a Ii1ysician resarrce was present at least ore 

session. Variables characterizi~ the patient' s traini.rg were aH strorxJly 
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correlated with eac:h othe.r. 1he ru.unber of sessions correlated at r=.89 

with the number of heurs spent in t.rai.ni.n:J ard r-=.61 with the llllIIi::Ier of 

sessions atterrlsd by a I=hysician resoorce. It may l'XJt ~ ~i.ble to 

abtain separate estimates of the association -of each of the traini.rq 

variables with patient accuracy. 
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Number of sessions already presented that day IJY the patient prior te the 

videotaped sarrple of perfo~ bas been categorized ta permit visual 

inspection of the breakdown of the en:amters evaluated. J.bst patients 

were taped in all three tilDes of the day. 1he rrumber of erx::ounters done 

by the patient that day was net associated with any of the ether variables 

te be evaluated in Groop 3. 

Slightly m:Jre eocounters were sanpled in the secx:>IXi week after train.irg 

(59%) han'ever rost patients were represented in both weeks. Weeks Sln::e 

trai.nirq was net associated with any ether variable in Group 3. 

D.lri.n:J the stu::lent evaluation, patients rated their oonfidence in the 

quality of their CM1 perfonnan:::e at the errl of eacn encounter. The average 

ratirg was 3.9%. It Gan be noted fran the categoriCdl breakdOllJ1 provided 

that only two patients rated their perfOrrnaI"k:e as rxx>r. 'lbe majority rated 

their perfo.nn.::ux::e as gocd or very goa:i. In view of the srnall rarqe of 

values, patient ooofidence ratinj will be treated as a naninaJ. variable in 

the analysis. Patient confiden:::e rat~ was rot assœiated with any of the 

ether variables in Gralp 3. 

'Ille variation of the two stuclent perfo~ variables is srrcll. The 

average score for interpersonal skills was 72.8% with a starrlard deviation 

of 6. 2%. 'lbere ~ no sbrlents who recei ved a score of less than 

41%. Only 16 of the patients provided interpersana.l skills rat~ in the 

41%-60% or 81%-100% inte:tvals. Eacn patient rated at least one stu:lent in 

the 61%-80% interval. '!he average sa:>re for data collection was 67.2% 

with a starrlard deviatian of 6.2%. AU stu:lent scores were in the in1:el:val 

of 41%-80%. 'lbe number of patients contributirq scores ta these ~ 

intervals was about equivalent. '!he ~ student scores were correlated at 

r=.37. student scores were net correlated with arr:! of the other variables 

in Gralp 3. 

-------------~_._~--------------------------------------------.-----



TABŒ 7.5 ŒSCmPI'IVE STATISTICS OF rommAL PREDICIœ 
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Pnrlictar Variables Nuniler of Tilœs Aœuracy 
(t F'requen:y) Evaluated 
(patient*stu:lent) 

Gro.1p 1 

A) case Attributes 

Number of It.e.ms/case 

8-15 5 cases 123 (32.9) 
16-20 2 cases 48 (12.8) 
21-25 3 cases 121 (32.4) 
26-31 4 cases 82 (21. 9) 

(mean=19 .7, s.d.=6.31] 

Item Type 

History 290 items 373 (55.3) 
R1ysical F:irdirgs 27 items 111 (16.4) 
Affect 13 items 191 (28.3) 

B) Patient Attrib.rt:.es 

1,ge 
20-29 years 8 patients 81 (23.7) 
30-39 years 10 patients 92 (26.9) 
40-49 years 3 patients 38 (11.1) 
50-59 years 1 patient 10 (2.9) 
60-69 years 7 patients 82 (24.0) 
>70 years 3 patients 39 (11.4) 
Missin;J 6 patients 32 
[rnean=44.1, s.d.=17.9] 

Gerrler 
Mal~ 11 patients 121 (35.4) 
Female 21 patients 221 (64.6) 
Missin:J 6 patients 32 

Previaus Experierce 

Acti.n:J Yes 21 patients 221 (64.6) 
No Il patients 121 (35.4) 
Missirq 6 patients 32 
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Predictar variables 

1 
2 
3 
4 

Missin;J 
[rnean=2.43, s.d.=.84] 

7 patients 
7 patients 

13 patients 
5 patients 
6 patients 

MD Assistance 0 
(# sessiOl'lS) 1 

2 
3 

Missin:J 

Groop 3 

6 patients 
10 patients 
13 patients 

3 patients 
6 patients 

A) Procedural Attrili.rtes 

*Number of Sessions 1-3 31 patients 
lXlne that l};ty 4-6 35 patients 

7-10 36 patients 
[mean= 5.46; s.d.=2.9] 

*'rime since Traini.n;J 1 week 37 patients 
2 weeks 34 patients 

B) En::olmter Attributes 

*Patient Confidence 1-2 2 patients 
in Performan::e 3-4 30 patients 

5 13 patients 
Miss~ 33 patients 
[rnean=3.85; s.d.=.17] 

*Sb:dent Performan:e 
Interpe.rsonal Skills 0-20 0 patients 

21-40 0 patients 
41-60 16 patients 
61-80 38 patients 
81-100 16 patients 
Missirg 15 patients 
[mean=72.8, s.d.=6.15] 
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NuIIi:ler of TilDes Accuracy 
ct~) Evaluated 
(patient*st:ldent) 

49 
82 

154 
57 
32 

(14.3) 
(24.0) 
(45.0) 
(16.7) 

65 (19.0) 
91 (26.6) 

155 (45.3) 
31 (9.1) 
32 

119 (31.8) 
99 (26.5) 

156 (41.7) 

150 (40.1) 
224 (59.9) 

2 (.8) 
212 (83.8) 

39 (15.4) 
121 

o 
o 
16 (4.5) 

327 (91.0) 
16 (4.5) 
43 students 
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Pt:edictar Variables NlDIiler of Times hx:uracy 
(t~) EValuated 
(patient*stment) 

Sim..ù.ation Yes 16 patients 173 (50.6) 
No 12 patients 169 (49.4) 
Missirq 6 patients 32 

Has Health Yes 14 patients 178 (52.0) 
Pr'd::>lem No 18 patients 164 (48.0) 

MissirB 6 patients 32 

vicarious Yes 15 patients 152 (45.5) 
Knowled;Je No 16 patients 182 (54.5) 
Of Problem MissirB 7 patients 40 

Urx:lerstarrls Well 17 patients 187 (55.2) 
Patient Fair 13 patients 138 (40.7) 
Prà:>lem Not 1 patient 14 (4.1) 

MissirB 7 patients 35 

Group 2 

A) Patient Attrirutes 

Patient COnfidence 
51-75% 5 patients 47 (14.1) 
76-100% 25 patients 286 (85.9) 
Missirq a patients 41 
l Iœan=91. 3 , s.d.=9.99] 

B) Trainin:] Attrib.rtes 

Trainer COnficlen::e 
51-75% 11 patients 130 (40.8) 
76-100% 16 patients 189 (59.2) 
Missirq 11 patients 55 
[mean=80. 62 , s.d.=11.1] 

Traini.n:J Lerqth 
# Sessions 1 9 patients 71 (20.8) 

2 18 patients 214 (62.6) 
3 5 patients 57 (16.6) 

Miss~ 6 patients 32 

1 
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Praiictar Variables 

*student PerfOrmaIX:le 
Data Collection 0-20 0 patients 

21-40 0 patients 
41-60 38 patients 
61-80 33 patients 
81-100 0 patients 
Missin;J 27 patients 
[~7.17, s.d.=6.14] 

I..egeni: 
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Nuuber of Tilœs NXUracf 
(t FrEq.1ency) Evaluated 
(patient*stWent) 

o 
o 

54 (16.3) 
277 (83.7) 

o 
13 students 

*: 38 patients !Nere used in the analysis. In gra.Jp 3, nlÙtiple values 
for each patient are present, one for ead1 erx:ounter evaluated. '!he number 
of patients (of the 38) represented in each category of the prediction 
variable are in::licated. If perfectly balan::ed, all 38 patients wa.ù.d be 
represented in eac:h category of a predictor variable. 

Descriptive statistics of the Depe.rrlent. Variable: lv::cJJ:racf Score 

Table 7.6 displays the acx::uracy scores for the 16 cases evaluated in 1988. 

'!he overall accuracy score for sta.rrla.rdized patients present~ in 1988 

'JaS 93.4% with a starrlard deviation of 8.7%. Significant differen::es were 

present amonq the 16 cases (p=.0001). 'D1e lowest score was 80.6% for case 
20 an:i the highest score was 100% for case 18. In five cases the accuracy 

score was below 90% (case #4,#12,#14,#20 & #15). Of these C~, accuracy 

items ca.ùd not be rated on awroximately 50% of occasion; for 2 cases 

(case #4 & #12) tut could he rated on IIDre than 80% of occasions for the 

lowest scorirq case, case #20. 

Accu.racy score was above 95% for 8 of the 16 cases (case #3, #6, #8, #10, 

#11, #16, #18 & #19). In tw of these cases, accuracy items could rot be 

rated on 40-50% of occasions; in the one case with the highest score 

acx::uracy items cruld be rated on awroxi:mately 80% of all occasions. After 

usi.n;J Banferroni's correction for nultiple carparisons, there "Were 

significant differences ira accuracy score between patients presentirq the 

same case in 2 of the 16 cases (Case #1, a 10% difference and case #4, a 

9% difference). 
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'nle variatiŒl in staroamized patient acx:ura~ scx:>re in the 1988 evalua

tiŒl is small. '!his may limit the ability to identify :i.np:>rtant predictor 

of patient accuracy in the current sbxiy. 

TAIllE 1.6 MEM Z AIXlJIIM:Y salIE lIT CASE, PATIEJIT MD CM:Jl AU tASES: ,. 

c.e. lIuIb!r lIuIber of r:.e aa:a...:y bw' Patftnt '-vah .. 
Uith EnccuIt_ Itma Acar8cy Pa!i!m ., eI!i!!!! fi (t-teat or f-teat) 
2 Pts. • ..... S.D • • "-" S.D 

25 19 93.4% 10 99.4 (2.0) 15 89.4 (9.7> .001 
2 21 30 94.1% 16 93.0 (3.8) 5 97.8 (3.3) .02 

3 22 15 98.5% 14 99.5 (2.1> 8 96.8 (4.4) .14 
4 20 26 89.~ 9 85.0 (4.4) 11 93.9 (6.6) .003 
6 30 13 96.8% 15 99.4 (2.3) 15 94.2 (10.6) .08 
8 23 19 98.6% 9 99.1 <2.8) 14 98.3 (3.4) .57 

la 22 31 99.0% 13 100.0 (0) 9 97.6 (2.9) .006 
12 22 26 88.3% 12 87.7 (6.3) 10 89.1 (5.9) .60 

13 24 22 92.8% 11 93.5 (5.1> 13 92.2 (4.6) .5! 
14 22 21 83.~ 8 84.1 (3.5) 13 83.8 (8.2) .89 

16 26 24 96.~ 14 98.7 (2.6) 12 94.8 (7.2) .10 

18 21 8 l00.ex 5 100.0 (0) 16 100.0 (0) 

19 19 30 97.2% 9 98.1 (5.6) la 96.4 (9.1> .63 
20 22 11 80.6% 8 81.3 (10.9) 14 80.2 (6.1 ) .n 

Cases 
Wi th :> 2 

Patients PtM1 Ptfi2 PtMl Ptj4 Pt*5 Pt#6 

11 27 22 99.0% N 9 7 6 2 3 .52 

Mean 98.8 100.0 97.2 100.0 100.0 

S.O. 3.7 0 4.4 0 0 

15 28 13 84.n N 3 2 3 6 2 12 .17 

Mean n.8 79.2 88.4 93.7 70.1 84.3 

S.O. 19.2 5.9 11.1 7.0 10.8 11.8 

Total 373 330 93.4 (8.7> .0001 

Legend: Numer EncOU"lt.: the l'Ulber of petient-student encOU"lters used t", calculate accuracy 

score for each case 

Nurtler Items: the numer of 1 teIRS used to rate accuracy .,i r:l each encOU"lter 
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Ch!parisa'1 of stamardi.zed Patient ~ far University of ManitdJa 

Patients Far the 1987 am 1988 Cchart.s 
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'Ille overall aa::uracy score for st:arrlardized patients fran the University 

of Mani tOOa in 1987 was 89. 1% wi th a starrlan:l deviation of 12. 8%. In 1988, 

the overall aa::uracy srore was 93.4% with a st.ar&rd deviation of 8.7%, an 

inproveœ.nt of 4.3%. In arder ta clarify the srurce of the differerœ 

between the b.r.u years, the sc:ores for patients participat:inj :in lx>th 1987 

am 1988 arrl those participati.nJ in anly one of those years were 

calculated. 'The results are displayed in T-dble 7.7. An irrleperrlent t-test 

was used ta evaluate whether the d:::lSer.ved differen::es between patients 

srore5 in 1987 arrl 1988 for the two groups of patients could be 

attrlJ:::>utable ta chance. In addition the scores between the 4 cases which 

were used in bath 1987 arrl 1988 were c:arpared. 

'Ihirteen patients were used in 1987 arrl 1988. Of these 13 patients, only 3 

presented the saJœ case in bath years. '!he mean score for these patients 

in 1987 was 94.6% arrl in 1988 it was 92.5%. 'Ihls clifference was not 

significant. 

'IWenty-tv.o patients were used only in 1987 an:i 31 patients were u.se1 only 

in 1988. '!he scores for the 1987 patients- was 85.7% arrl for the 1988 

patients was 93.8%. 'Ihis diffe.rerx:e is statistically significant (p<.006). 

'Ihose responsible for selectin;J am trainin:;J patients in 1988 were net 

aware of the results of patient accuracy in 1987. If the abserved 

differences in acx::uracy score were due ta better traini.rq in 1988, one 

W'OUld expect that the srores for patients used in both years ~d be 

l~ in 1987. 'Ihis was rot the case. '!he dJserved pattern of scores is 

Irore c::x::I1patible wi th the hypothesis tbat the trainer (who was used in both 

years) was better at selectin:] patie.&"1ts who were IOC>re liJœ.ly ta be 

accurate in 1988. 

Of the fOJr cases used in bath 1987 an::1 1988, there was a significant 

difference in accuracy srore between the two years for 2 cases (case #2, a 

10% diff~ an:i Case #3, a 10% diffe.ren::e). In both cases, acx::uracy 
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scores tNere higher in 1988. For the remainin;J t\1rU cases, rrean acx::uracy 

score was 80% for one case arrl 99% for the ether. 'Ihese fin::lirqs suggest 

that bath the p:itient arrl the case selected may be inportant factors in 

patient accuracy. 

TABIE 7.7 ~ OF N::X:::IlR2'LY SCXlRES RlR sm:NIlMIDlZED PATIENl'S IN 
1987 AND 1988 AT '!HE UNIVER>TIY OF Ml\Nl'IDBA 

Ao:macy Scxlre far Aa::uracy San:e far 
Patients Used in Patients lJsaj in 
cne Year Qùy Bath Years 

By Year N Mean (s.d. ) N Mean (s.d.) 

1987 22 85.7% (13.6%) 13 94.6% (9.2%) 
1988 31 93.8% (8.5%) * 13 92.5% (9.2%) 

By cases 
in CCInrron 1987 1988 
for N Mean (s.d. ) N Mean (s.d. ) 
1987 & 1988 

case 1 15 79.7% (9.3%) 22 80.6% (8.0%) 
case 2 18 89.5% (10.1%) 21 100.0% (0) * 
case 3 16 83.3% (10.2%) 25 93.4% (9.0%)* 
case 4 17 99.5% (1.4%) 22 99.0% (2.2%) 

I.egerrl: *: significant difference (p<. 006) after correction for nu.ù tiple 
carparisons between 1987 am 1988 usi.n;J an irdepen::ient t-test 

N: ntmJber of patients or num1:::er of p:itient-stu:lent encounters 

Notes: Of the 13 patie>.nts used in 1987 & 1988, only 3 presented the ~ 
case in bath years. 
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Gralp 1 Factors: '!he Rel.atimship of Factors Nùcb Cb.ùd be Af.plied in 

Patimt " case 5electi.cn ta Nx::uracj Scxlre 

'!he Relationship of Gro.Jp 1 Factors ta OVerall Accuracy in case 
Presentation 

275 

Table Î. 8 displays the mean acc:uracy SCDre for 9 potential predictive 

factors in Gra..lp 1. case cxarplexity an:i age were treated as continuous 

variables in the analysis but are categorizoo. to facilitate inspection of 

the distribution of accuracy scores. 'll1e prc:p:>rtian of variaI"X:e explained 

(R2) by each factor for the bivariate analysis is report.ed in the fourth 

column of the table. '!he proportion of variarx::e e:xplained by eacn variable 

when aIl factors are iocl1.rled in the regressian Ioodel is reported in the 

fifth column of the table. 

OVerall, Group 1 factors explained only 11.8% of the variatx:::e in 

st.arrlaniized patient accuracy score. In the bivariate analysis, the 

patient 1 s repürted urrlerstan:li.rq of the prcblem he/she was presentinq, the 

type of clinical item beinq presente1, siIrulation an::! health prcblem 

experieoc:e, an:! age were the five factors which e:xplained the largest 

proportion of the v-crrian:::e. 

;.qe appeared to have a non-linear relatianship te patient accuracy. 

However, snaller sarrple sizes in the middle of the ran;Je stu:li.ed lm t the 

precision of this estimate. Patients in the 40-69 years of age interval 

were less accurate than YClllnJer patients. Patients in t:l'la OlIer 70 years of 

age group had the highest ao:::uracy score. When all factors are taken inte 

consideration, age explained only 1% of the variaJx::e. within the range of 

ages stu.::lied, age does oot ~ te be of practical :i.np:>rtarx::e in patient 

selection. 

Previous sllrulation experierx::e explained 2.8% of the variation in accuracy 

score. Patients with e>qJerience scored awroxllrdtely 1% higher than those 

without experience. '!he same tren:1 was presf'..nt for health prablem exper

ience. '!hase reportin1 health prd:>lem e>q)erience scored aba.It 2% higher 
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than those who did note '1hi.s factor explainerl 1.4% of variark::e in 

acx:::uracy score. 

276 

'lbe patients' urderst:.anclin of the problem they 1IWere present:in:J explained 

the largest prqx>rtiœ of variance (5.2% in the mde.l. with all 

factors). 'Ihose who urrlerstood the prablem ~l scored 5% higher than 

those who had only a fair to poar urrlerstarxlirg. As was ooted previoosl y, 

the patient 1 s reported urnersta.rrli.n of the prablem is corre.lated wi th age 

(better in the YOUl"qer age ~), act.i.n3' an:l sinulation experierx::e am 
with kncMledge of the heal th prable.m be.in;J presented. 

Consistent with the fi.n::i.ims in the evaluation of patient accuracy in 

1987, Iilysical fir'rlinJs are presented least accurately (79.4%) folla.Jed by 

patient affect (89.5%). Item type explained 4.5% of the varia.rx::e in 

acx:::uracy score in the bivariate analysis. s.i.rx:=e there were three values 

for aœuracy for each encounter, one for each cat.egory of clinical feature 

type, it CCJLÙd not he included in the analysis of all factors canbined. 

Patient gen:ler am the nurnber of it.eIrs to be presented with the case 

appeared te have little associatio.'1 with accuracy srore; these tv.K> factors 

explained less than 1% of the varian::e. 

'!he Relationship of Group 1 factors ta Accuracy in the Presentation of the 

!:ListaIT, Rlysical Fin::lings and Patient Affect 

Whereas the patients 1 reported urrlerstarrli..n3' of the prcblem had be.en the 

one factor which explained the greatest proportion of variance in overall 

accuracy, its effect is limited te the patients 1 ability ta acx::urately 

present the patient history an:l affect (e:xplaini.rq 6% of the varia œ in 

accuracy score for history and 3% for affect). 'Ihere is a œgative 

relationship between this factor an.:i percent acx::uracy on P1ysical 

f.i.rrlinjs. Patients who urderstocd the prcblem well had a Jœan score of 95% 

on history, 90% on patient affect and 73% on I=hysical fin:ti..n;Js. '!hase 

havin:] a fair urrlerst:.arrli of the prablem had a scnre of 90% on history, 

78% on Iilysical fir'rlinJs an:l 83% on affect. 
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Sirulatioo ani health prcblem experien::e l'lad littie association with the 

accuracy of the patient histo:ry. The major impact of these factors is on 

the accuracy of presentation of the Fhysical fin:ii.n;Js am patient 

affect. sinulation experieroa is associated with better accuracy on bath 

Plysical fin::li.rgs (83% vs. 75% for no ~ierx:e) am. affect (94% vs. 82% 

for no experieoc:e). It explai.œd 1% of the variarx:=e for ~yslcal firdirgs 

arxj 8% for patient affect. 

Experience with the health prablem was associated with higher scores on 

patient affect (90% vs. 82% for those with lX) expe.rierx::e) but 10t0ler scores 

on Iilysical f:iniirx.Js (75% vs. 83% for those with no e.xperience). 'Ihis 

factor explained 9% of the varian:::e on Iilysical f~ ani 2% for 

patient affect. Few patients who had health prOOlem e.xperien:::e had 

previous sinulation experien::e. 'nle al:sen:::e of previous sim.ùation 

experience is the IOClSt likely e:xplanation for patients with health 

e.xperienoe doÏ.rrl lOC>re poorly on {ilysical f:iniirx.Js. 

Acti.rg arrljor role-playirg experience was not associated with accuracy for 

patient history or affect; it was associated with the accuracy of IX'lysical 

fin:ti.rg presentation (96% for those with experience vs. 67% for those 

withoot). It ~lainerl 2% of the varian::e in the presentation of Ii'lysical 

f irx:lin3s . 

Al though gerrler was not associated wi th overall acx::uracy score or wi th 

accuracy on patient history, ferale patients provided a less accurate 

presentation of the patient affect (85% vs. 100% for nales); gen:ier 

explained 10% of the varian::e in score. 

TIlœe in the YOUIl:Jest age group (20-29) provided the JOC>St inaccurate 

presentation of tnysiCdl f~ (53% cxnpared with 80% for 30-39 yrs., 

90% for 60-69 yrs. and 96% for >70 yrs.). Age e:xplained 2% of the variance 

in accuracy of presentation of rX1i'sical fi.nd..i..n:1s. However, thi.s 

d:serva.tion was limited to one case wi th 21-25 items. It is not possible 

t:herefore ta draw any c:oœlusions about the iniepen:lent effects of age, 

an:} case cœplexity in relationship ta the aocuracy of Iilysical fin:iirq 

presentation. Altilo.$ it has been suspected that older patients \IJOll.ld do 
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less well overall arrl in particular in the presentation of P'iysical 

fll"rli.rgs, there was no evic:3en:=e that this was the case with the patients 

in::l\rled in this s1:lrly. 'Ihose over the age of 60 had the highest scores of 

any age gra.Ip an ~ysical firx:lirgs an:i had equivalent scores on history 

am affect. 

TABLE 7.8 GII(U» 1 PREDICTI\/E FACTœs: FACTœ5 "ICI IXI.U) lIE APPlIED Il 

PATlEJfT NI) CASE "iElECTUIi - PBlCBIT ACCJIACY SClJIE N6J f'IUI(JlTlIJI 

OF VARIAIICE EXPlAIIIED 8Y EACH FACTat 

Predictive F.ctor Percent Act:ur JJCY Score Prq:Iort i an of V.,.iance 

Explained 

N Mean 5.0. Bivarlate Ali factors Included 

Case C~lexity 

fi items: 8-15 123 92.OX 11.OX .8X .8X 

16-20 48 9'5.9X 7.3X 

21-25 120 94.~ 7.2X 

26·31 82 92.2X 7.1% 

Item Type 

History 374 93.5X 8.9X 4.5% 

Physical FlIldings 374 79.4% 37.5% 

Affect 374 89.5% 30.7'X 

PatIent Age 

20·29 81 94.9X 6.8% 3.5% 1.2X 

30-39 92 94.3% 6.8% 

40-49 37 90.9% 9.5% 

50-59 10 89.1% 5.9% 

60-69 82 9O.~ 9.7'X 

>70 39 9'5.5% 6.9% 

Patient Gender 

Male 120 93.2X 8.3% .OOX OOX 
Female 221 93.2% 8.8% 

Prevlous Experience 

ActIng Yes 221 94.OX 8.5% 3.2X 00% 

No 120 91.8% 8.8% 

SlIwlation Yes 172 93.6% 8.6X 2.5% 2.ex 
No 169 92.8% 8.~ 

Has Heal th Yes 178 94.1% 8.4% 2.4% 1.4% 

" 
i 
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Predictive fllCtor Percent Acaracy Score Pl'ClpOrtion of V ... ian:e 
Expl.ined 

N Mean 5.0. Blvarlate ALI factors Included 

Case C~lexlty 

Problem No 163 92.~ 8.8X 

Vlcarlous Yes 152 94.4X 9.2% .8X 
Knowledge No 181 92.OX 8.1X 

Umerstands WeIL 187 95.1X 7.31 13% 5.~ 

PatIent FaIr 137 9O.OX 9.6% 
Problelll Not 14 91.1% 13.3% 

OVerall 374 93.4% 8.7% 11.8% 

Gra1p 2 Factors: 'Ihe Re.l.at.icnship of Factors Nrldl Oxù.d be .AWlied IllrÏnJ 

or at the Ollpletiœ of Traini.rq to Nx».r:acy Scxlre 

'!he Relationship of Group 2 Factors te OVerall Accuracy in case 

Presentation 

Table 7. 9 displays tbe Irea11 accuracy score dl"rl st.arùard deviation for case 

presentation for each category of the five predictor variables. '!he R2 for 

bath the bivariate am m..lltiple regression analysis are reporte:d in the 

fourth in firth colt.m1l1S of the table respectively. OVerall, Group 2 

factors explained 10. 1 % of the varian::e in the aa::uracy of pa.tient 

presentation. Attributes of the traini.rxJ process were the only factors 

which explained a substantial proportion of the variance. Patient 

confidence was positiv:::>..ly associated with accuracy score but eJ<plained 

ooly 1% of tbe variarx::e. Trainer confidence was negatively associated with 

presentation accuracy with higher scores by the trainer bein;J associated 

with sljghtly poorer accuracy scores. 'Ihis factor explained 1.8% of the 

varianœ in the bivariate analysis arrl 3.4% of varianœ in lII.Ùtiple 

regression analysis. 

Cf the trainirg attributes, the nurnber of sessions and sessions atterxied 

by an MD are the two factors IIOSt ~ly associated with pa.tient 

ac:x:uru.cy in the bivariate analysis. Sirx::e trainin:j heurs am number of 
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sessicns were strc:o:Jly correlated, anly rumV::ler of sessions was included in 

the IIJ.Ùtiple reqressicrt nx:x:1el to avoid prcblems of DJJ.lticollinearity. '!he 

i..rx:lependent variaTX::e oontrib..rtioo of these 'boIo factors was 3. 3 % for nurnbcr 

of trai.n.in,J session.s an:l 2.5% for nurober of sessions att.erùed by a 

};i1ysician resource. In i.nspect.irx;J the means for t.hese bt.t> attributes, it 

is awarent. that the most frequent trainirg category is associatOO with 

the best patient aœl..lracy. 'll1Œ;e patients who had received two sessions 

had the best acnrracy score. 'lbose with rore training sessions were less 

acxurate. '!he explanation of this abse.rvatia'\ is likely one of selection 

bias: the JOOSt cx-mncn tra..ini.rq practice for stan::iard.i.zErl patients is tv.c 

sessions with one or two of those sessions being atterrled '-Jy a J:hysician 

resoorce. r-bre sessions are ackl.ed if the patient(s) appears ta be havirq 

sare clifficult.y with the case prese.rt.<:l.tion am/or if the case is OnE'! which 

is particularly difficult ta present. 'Ihe.refore, an unbiased est.imate of 

the effect of three or IIOre sessions is rot pcssible. '!he relationship of 

tra.inirg attributes to ca..c;e performa.n::e is lOOre clearly urderst.ocxi when 

the re.lationship of these factors te accuracy on history, rhysical 

fin::li.rgs arrl affect i5 evaluated. 

'The Relationffiip of Group 2 Factors ta Acx::uracy in Presentation of the 

History, Fhvsical FirrlirEs am Patjent Affect 

'Ihe patient's confidence in hisjher ability te âccurately present the 

prablem was no:iestly an:l JXlSitively related te. the presentation of the 

history (mq:>lainirq 1. 4% of score varian:::e). Pa":ients who rated their 

ability in the 76-100% interval had an accuracy score of 93% in contrast 

to 90% for those rat~ in the 51-75% interval. Patient confiden::::e ratin:j 

was rot associated with a<Xl.l.racy in the presentation of the r:hysical 

fin::li.rgs or patient affect. 

'!he trainer's confiderx:::e in the patient's pe.rfo:rma.oc:e was positively 

associated with accuracy in history presentation (explaini.n:J 5.6% of score 

variance) but was negatively as50Ciated with acc:uracy in presentation of 

affect (explain:i.n3' 3.4% of score variance). 'Ihere was 00 association 

between trainer ratirq an:l the presentation of rhysical t irrlin:.Js. 'Ihe 
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cawerse was true for patient affect: the mean score was 80% for patients 

with ratin:Js CNer 75% an:l 94% for patients with lower rati..n:Js. 

Number of train.i.n:J sessioos explained 2% of the varia.rce on history am 

affect ard 23% of the variance in accuracy score for Iilysical 

fi.rdin::Js. ~cy in the presentation of the history and patient affect 

were bet.ter with two train.in3' sessions than one (History: 89% for one 

session arrl 95% for two sessia'lSi Affect: 81% for one session and 95% for 

two). Patients who had three tl'aiIlirq sessions were slightly less acx:urate 

in the presentation of the history (92%) than those with œ, sessions but 

were better than those with one se ,~ion. 'Ihese f~ suggest that one 

session is likely not a sufficient arrount of training t.i.me. AU patients 

who presented P1ysical firrl.i.n:Js l'lad two or three sessions. 'Ihose with t'wc 

tra~ sessions had an aa:::uracy score of 93% while those with three 

sessions had an aa::uracy score of 49%. 'Ihis trerx:i is likely explained by 

the prablem of patient or case selection bias diSOlSsed previously. 

'lbe evaluation of nurnber of heurs spent in trainirq shows a similar 

trerrl. h:x:uracy in history arrl affect presentation improve linearly up ta 

three hours of trainir:q. Patients presentirq fbysical fin:li.njs all had at 

least three hou:rs of tra~. '1hose with t..lrree hours of traini.rY:J were 

rrore acx;urate than those with four, the four heur group beirq the sarre as 

those receivi.n:J three tl."âinin::] sessions. 'll1e estimate for the four haur 

group is biased for reasons outlirm in the previous paragraphe 

'!he assistance of a };i1ysician ~ with the train.i.n:J '3€SSion has a 

positive effect on the accuracy of patient presentation for physical 

fin:li.rgs arrl patient affect. 'Ihis factor explained 17% of the variance in 

the aa:::uracy score for p1ysical finiir~s arrl 1% for patient affect. '!hose 

with no sessions atterded scored 77% on ac:::;uracy of affect; with one 

session atte.rrled, the score was 97% ard with three, the score was 100%. A 

};i1ysician resourœ was present at one or m:::>re sessions for an patIents 

who were trained for physical fin:lirgs. For patients with Iilysician 

att:.errlan::e at one session, mean acx:::uracy in };i1ysical fi.rrli.n:J prerX!Iltation 

was 90%, for ~ sessions it was 73% an:i for three sessions 100%. 'Ihere 
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was 00 relatia1Ship between ~ysician assistance am acx::uracy of 

presentation an the history. 
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TAllE 7.9 GIQP 2 PREDICTIVE FACTœ5: FACTœS .... ICI a:u.D lE APPllm DtlUIili cm AT TIŒ aJIPlETlOI Of 

aAltnlMi - PEJIŒJIT ~ SClJIE Am TIE l'IO'alll1l1 Of VARIMŒ EXPlAIED If EAaI FACTat 

Predictive F8Ctor Pen:t!nt Accw'acy SaIre PrqJOrtian of v ... ilft:e 

Explai" 
Il ..... S..D • livwiate AU f8Ctora 

Included 

Patient Confidence 
ln Abit ity 

51-75% 47 9O.5X 9.9X 1.2X .9\ 

76-100% 285 93.5% 8.4% 

TraIner ConfIdence 

in Patient Abllity 

51· 75X 130 93.3X 8.4X 1.8X 3.4X 

76·100% 188 94.OX 8.0X 

Training Length 

Ml.II'ber of Sessions: 1 70 88.3X 10.81 12.6X 3.3X 

2 214 95.2X 7.4X 

3 57 91.7X 7.4% 

TrainIng Hours 1 49 90.2X 11.6X 5.2X 

2 81 90.7X 9.0X 

3 154 96.OX 6.8% 

4 57 91. 7X 7.4% 

Physician Assistance 

MUTiler of Sessions: 0 65 93.1X '0.2X 16. ,X 2.5% 

1 90 89.5% 9.5% 

2 155 97.OX 6.0% 

3 31 87.3X 5.7X 

Overall 374 93.4" 8.n 10. '" 
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GI:wp 3 Factors: 'lœ Re.l.at.:i.alsbip Between Factors arldl COUld Be AWlled 
L\Jr:i.n;J Or At '!he Cœplet.:im Of 'Ibe ~ewelll Pn:adxre 

'!he Relationship of Gro.lp 3 Factors tg OVerall Accuracy in case 
Presentation 

Table 7.10 provides the breaJ<da"m of IœaIl accuracy scx:>res for the 5 

factors evaluatOO ln Gra..lp 3. 'Ille prcp::>rtian of vari.ëln=e explained by 

t:hese factoL'"S in the bivariate analysis is fOl.ll'Xi in the fourth oolumn of 

the table. 'The proportion of variance explained when all factors are 

incltrled in the regressions nodel is foord. in the fifth column of the 

table. 

OVerall, Group 3 factors explained 7.4% of the variance in accuracy 

score. Patient rati.rq of tl1e quality of their perfonnarx::e durirg the 

student evaluation was the only factor whid'l was asscx:::iated with accuracy 

score in the IIU..Ù tiple regression nojeJ.. 'lllere was an inverse relationship 

lJetween patient ratin:J am. acc::uracy of case presentation. 'Ihe.re are too 

few observations in the poor category to draw any conclusions. HCMever, 

those who rated their perf01:1lla.n:e as fair were rore accurate then those 

who rated their performance as good. 'lhis observation is interestirYJ, 

possibl Y suggest.i.n;J that patients who are- IOClre critical of their 

perfOt1tlélIX:e do lJetter. 'Ihis factor is of little pract.ical inportance as a 

rnethod of identifyi.rq en:::ounters where the accuracy of presentation was 

sub-optimal. 

'The Relationship of Grg.Ip 3 Factors te Accuracy in the Presentation of the 

HistoNe ftlysical Firrlirgs am Affect 

Patient rat.ing of performance expla.ined 8.4% of the variance ln accuracy 

score for the patient history an:i 19% of the variance ln score for patient 

affect. Higher ratÎn3S in bath in.st.arres were associated with lower 

scores. 'lllere was ID relationship between patient ratirg and the acx:::uracy 

of presentation of tnysical finlirgs. 
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'D1e runnbp..r of sessions perfonned by the patient earlier in the day had no 

relatianship to accuracy in the presentation of the history rut was 

negatively associated with the accuracy in the presentation of the 

Plysical fin:ü.nJs and affect. Mean ao:;uracy in Iilysical fiOO.irgs \>laS 88% 

for the first three sessions, 76% for the next three sessions am 73% for 

seven-ten sessions. 'Ihis factor expla1ned 2.1% of the variaoc.e in acnrracy 

score for Iilysical fiOO.irgs. Mean accuracy in the presentatioo of patient 

affec.t was lowes't at the begi.nni.rg of the test day; 87% for patients who 

were evaluated durirg the first, secorrl. or th.inl sessioo of the day. 

Affect score was highest for patients evaluated durirg their fourth te 

sixth session of the day, deteriorat:inJ slightly thereafter. Nurnber of 

sessions explained 3.4% of the varian::e in the presentation of patient 

affect. 'Ibis c::bserved relationship may reflect the difficulty seme 

patients may have in ~ the role at the beg~ of the test day. 

Fatigue may explain the slight deterioration in perfo~ t:.c:.Marùs the 

errl of the clay. '!he implications of these fiOO.irgs for the organization of 

the test procedure will be dÜ-.olssed in the con::::lusions of this chapter. 

Time Sl.n::::e traini.n:J was rot associated with acx:uracy in the presentation 

of Iilysical fiOO.irgs or patient histo:ry. It did explain 3. 7% of the 

variance in the presentation of patient affect. Patients were rrore 

aca.Irate in their presentation of patient affect in the first week after 

tra~ (93%) than in the secorr" week (86%). 

stuie.nt perfo~ on data collection am interpersonal skills had 00 

relatiOJ"lSltip to the acx:::uracy of patient presentation. '!he starrlardized 

patient \VaS responsible for ratirg bath of these aspects of 

perfOI'Illa.I'x:=e. '1his may have biased the estimation of this relationship. 
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TAIlLE 1.10 .... 3 PRfDICH~ FACTrJIS: FACTtIIS ""CII CXlIJ) lE APPLIED DœIIG at AT TIE CIIPlETICII Of THE 

IIfASIlRBEIfT PR'...cEIlUŒ - PEIŒJfT ltI:IlJlJI:'( SIXIIE AlI) TIE PIUalTJCII Of VMIMŒ ElCPlAIED IY 
fACII FACTat 

Predictive F.:tor Pwœnt AcarKy Sc:are PnIportic:n of V.,.i..:e 

ElIplained 

• ..... S.D. ai_iate AH FlICton 

Inchded 

N\.II'ber of Sess i Œ'III 

Done That Day 

1-3 119 94.12X 8.BX .lX 
4-6 98 92.9X 8.lX 

7-10 156 93. ,,.; 9.0% 

Time Sinee Training 

1 week 150 93.7X 8.3X .7X OOX 
2 weeks 223 93.lX 9.0" 

Patient RatlOg 

of Performance 

1-2 (poor) 2 l00x OX 5.0% 7.4% 
3-4 211 94.3% 7.8" 
5 (good) 39 88.8% 11.9X 

Student Performance 

1 nterpersonal Skllls 

41-60 16 93.8% 9.7X .3% OOX 
61-80 326 93.4X 8.7X 
al-100 16 92.2% 10.4X 

Student Performance 

Data CollectIon Sldlls 

41-60 54 95.4% 8.0X 2.1X OOX 
61-80 276 92.8% 8.9X 
al -100 0 

Overall 374 93.4X 8.7X 7.4" 

s 
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Patient ao::uracy scores and student soores fran the 1987 an:i 1988 

University of Manit.à:)a evaluation ~les were used in the analysis of the 

relationship of presentation acx::uracy and st:u:lent cœpe~ score. In the 

literature, the accuracy of patient presentation has been identifierl as a 

factor web may infl\lel"Y:e c::x::IIpJlle11t ~t.erx::y scores. 'Ihe carponent 

scores web have been identified are data collection, inte.rpersonal 

skills (or patient cx:mmmicatioo), diagrx,sis ard manaqeIœl1t (see O1apter 

4). OVerall c::x:upeten::y scx:>re may be influe.na;rl by patient accuracy if 

these cx:il1pOnents of ~terx::e oontrib.Ite in an awreciable way te the 

total pool of items evaluata:l. 'l11e breakdown of the canponents of 

CCIIpeterx::e measured with each of the cases used in 1987 ard 1988 is 

provided in Table 7. 4 . 1 and 7.4.2. s:i.rx::e the canponents of c:::aupetence 

which contribute to overall c:x::atpetency score may vary éll'!'Dn:J different 

evaluation procedures, the relationsl:J.p between patient aa:::uracy am 
CCIIpetency score will be evaluated separate1y for each of the four 

ccmponent scores identified as well as for .verall CXlTp8tence score. 

Descriptive statistics of the Relatiooship a.~ Patient hDJracy am 
Cœpet:erLy Scare 

Table 7.11 displays mean stu:3ent c::artpetence scores for seven categories of 

patient accuraC'j score. Inspection of the m:>..an scores associated with each 

category of patient accuracy does not Sl.lCJ1est the presence of any ctJviCAlS 

relationship between the accuracy of patient presentation é'irrl ~tercy 

score. '!he overall scx:>re for s1:l.œnts who saw patients with accuracy 

scores of less than 70% is 65%. Scores 'Nere of similar marpùtude (67%) for 

stu:3ents who saw patients who were ao.::urate 100% of the time. '!he starrlard 

deviatioo of all scores except diagrnsis are smalli thus it is clifficult 

with this data set to detect the preserx::e of a possible relationship. 
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TABlE 7.11 lIE IlELATICIISIIP IIET\EBI lIE N:JlJW:'( Of PAYlEJIT IItIESEllTATlOl AlI) 

CIJIIETEMŒ SCIllE: OIIEIAU. AlI) ~ aJftTEMCE saJIES FOl CATEGOUES Of 

PATlEIIT N::JJSW:f Fœ 1W17 AlI) 1ge8 

Aa:u-acy Score • student ec.petmee Score 

of PatiEnt 
Presentation 

Overall Data Coll. ~ Manage Interpers 

< 70X 34 65.4:1: 74.2% 72.8:1: 71.0:1: n.4X 
71·75:1: 25 66.6:1: 64.6:1: 73.4:1: 69.7"1. 74.2% 
76-80:1: 38 72.9:1: 73.8X 76.7"1. 57.1:1: 77.6'1. 

81-85X 63 71.2X 75.2% 72.7"1. 58.4:1: 78. lX 
86-90% 76 68.1X 69.9:1: 70.7"1. 51.8X 73.5X 
91-95X 83 69_0X 71.4X 72_9:1: 53.9:1: ï4.lX 
96-10OX 306 66.5X 65.45 71.2:1: 56.4X 72.2% 

Overall Mean 68.2X 67.2X 68.8:1: 55.6X n.ex 

Standard Dev. 3.7"1. 6.1X 10.4:1: 7.7"1. 6.2% 

Leg~: Overall: stUdent coopetency score for all cases (see Chapter 5 for calculation) 

Data Coll: stucJent c~tency score for data collect i on over all cases 

Dl ag: student c~tency score for dl agnos 1 s over a II cases 

Manage: student carpetency score for management over at 1 cases 

Interpers: student c~tency score for patlent COfTTI1JI1icatlon and doctor'patlent 

relatlOnship over aIL cases 

N: the nurber of patient-student encounters 
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'lbe Evaluatioo cl: 'lbe RelatiŒ1Ship Between Patient N::J;:;u:r:ac:y am Sb.Dent 

~ Scx.n:'2 

It was hYlX'thesized that there may be two IX>SSible fonns of the 

relationship between patient accuracy am c:anpetency score: a p;:>sitive 

linear relationship arrl a curvilinear relationship. In the latter, it was 

hYlXJthesized that patient accuracy \oXJllld mt in:flueoc:e student score 

unless accuracy fell be.lc;.y sare mini.nu.nn threshold level. In order te 

evaluate these two potential forms of the relationship, the linear 

relationship arrl residuals were plotted. Inspection of the plott.ed 

relationship did net suggest the presence of a threshold level of 

effect. Inspection of the residuals suggested that the asstmption of 



1 
haoogeneity of error variarx::e was rot met. Variarx::e i..rx:reased with 

irx::reasin;J values of accuracy score. 'll1ere was no eviderx::e of a 

curvilinear relationship in the plotted residuals. 
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'!he linear relationship between accuracy score cm:i student campetency 

score was therefore e.xam.i..ood. 'Ihe results of repeated rreasures linear 

regression analysis are displayed in Table 7.12. Even after correction for 

nu.l1.tiple c::ayparisons, a significant relationship was fOllI'rl between 

ao::uracy score and carpet.erx::e scores for interpersonal skills arrl 

manageœnt. The direction of each relationship examined is the reverse of 

that expected except for diagnosis where no relationship exists. wi th 

~in;J values for acx::uracy score, c:arrpetency soore was diminished. In 

order to stabilize the variance of ccxnpetency score in the estima.tion of 

this relationship, a log transfonnation of cornpet.erq score was carricd 

out. In stabilizin] residual variaœe, the negative relationship betwœn 

canpetence in data collection and accuracy score was significant 

(p=.Ol). 'Ille conclusions for the rerna.ini..n;J relationships were unchan;Jcd. 

'!he estirnated influence of patient acx:::uracy on student canpetence score is 

relatively snall am ma.y not be of practical bnportance. Student 

competence score decreases by l/lOth ta 3/1oth of a percentage point for 

~ery 1% inc:rea.se in patient accuracy. 

TABlE 7. 12 TIE LI IIEAR RELA TI CIISIII P Brn.EEJI N::1:J.RJI:r Of PA TI EJlT PlŒSEIIT AT HII AlI) 

CDl'ETEIICY saJ/E USIIIG IŒPEATED IiEASlRES .... T1PŒ REGlŒSSltlf AIIAlYSIS 

OlIER AU. CASES (JI TŒ 1967 AlI) 1965 PATIEIfT SllOEIlT caDlTS 

Depelldellt Variable 

Overall CaJl)etency 

Data Collect i on 

Dlagnosls 

1 nterpersonal Skllls 

Management 

EstilDted Bet. For 99X C.I_ 

For lieU! 

-0.06 -0.15, .03 

-0.15 -0.36, .06 
-0.00 -0.14, .14 

-0.12 -0.19, .. 05 

-0.30 -0.50, '.10 

P Value 

OIo:B=Ol 

.10 

.07 

.95 

.0001 

.0001 

'Ihi.s paradoxical situation is difficult ta explain for the à::>served 

relationship between patient accuracy and ccmpetency in managezœnt. Data 
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collectioo am interpersonal skills were rated by thE: starrlardized patient 

whereas c:x:mpet:eœe in management was rated by medica.l facul ty. '!he 

relationship between accuracy an:l scores 1.1'1 data collection arrl 

interpersonal skills coold he explainerl if patients who were less aoo.rrate 

were also apt te be roore lenient raters. 

'lhis hypot:hesis can be evaluated by use of the data gathered in StOOy 

3. starrlardized patients participatin:j in the 1987 evaluation at the 

University of Manitoba were ask.ed. ta re-rate videotapEd e.rx::ounters of a 

rarrlan sarrple of student presentations dra\m frcm the joint evaluation 

conjuc.;~ ID bath universities. 'Ihe rat~ of these en::::ounters can be 

used te cala..ù.ate data a:>llection score arrl in~nal skills. By 

ex.aminirg patients who had acx:uracy scores at the two extremes of the 

IëlJ'qe, those with presentation accuracy below 80% arrl those with accuracy 

scores equal te or above 95%, the hYPJthesis of syst:eJnatic difference in 

erx:::a.mter ratinl can be e'r..2uate:l. Table 7.13 displays the res1.11ts of this 

analysis. Patients whose accuracy of presentatlon was less than 80% did 

score the saIœ students awrox.iJnately 3% higher than patients whose 

acx:::uracy was equal to or above 95%. 'Ihis difference, when evaluated with 

an irdepenjent t test is oot statlstically significant (p=. 07). '!he trerrl 

however is car!patible with the stated hypothesis. For this reason, 

evaluation of the relationship between pat.ient accuracy anj cœpetence in 

data collection arrl inteq:ersanal skills should be re-evaluated usiIlJ an 

irdepen:ient rater for stu::lent performance. 

1III.E 7.13 llUHiDIlS IN Aœ1Œ IIOG Œ samr lJIl a:umDI !WS ltD 

INTERPERSaW.. SlCIUS Fœ PATlOOS WITI! DIFFERaIT l.E\U.S OF PRESElTAnœ 

AIll.RACY lM TItE 1967 EVAl..LlATHII IlHIlT AT TIIE LIIIVERSITY OF IWIITCBA 

Acaracy Score lIUItler of Numer of Meen Score for Data 

Patients EncOU1tera Collecticn and 

Rated Interpersonal st ill. 
(s.d.) 

<BOX 6 207 69.62X (20.8) 

>94X 12 167 66.14X (16.6) 
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'llle aocuracy of patient presentaticn may be Irore iIrportant in saœ cases 

than in others. siœe the mix of cases will vary fran one evaluation te 

the next, it is iIrportant to examine the presen::e of a pote.ntial 

relatianship between patient accuracy and cx:mpet.ence score for in:li vidual 

cases. In A..qJerrlix 7, Tables A7.4 ta A7.8 provide a break:davn of the 

relationship of patient accuracy with the five carpet..en::y scores evaluated 

for cases used in 1987 and 1988. cases whidl were <XIIIITOIl ta l:x>th years 

were canbiood if there \VaS no significant differeoc:e in patient acx::uracy 

scx)l'e. Each table provides the ne.an accuracy score for each patient 

presentin:.J the case, the rooan stOOent score for students seen by each 

patient, the estimated beta cterived fran linear regression an::l the p

value associated with the test of whether Beta is equal to zero. 

OVerall conpetency Score 

After usin:j Bonferroni' s correction for nul tiple c:x:rrparisons, there was no 

case in whidl a relationship was fa.m:l between patieIlt accuracy score am 
overall c:x::tJtJetence score (see ~ 7, Table A7 .4). Of the 29 cases 

evaluated, the relationship was, if anyt.h..irg, the rever"~ of that expect.ed 

in 20 cases (Le. canpetercy score climini.shed with iocreasi.rg aocuracy 

scx>re). 'lhis was true for 10 of the 14 cases used in 1988, the 2 cases 

which were c::cmbined for 1987 arrl 1988 and 8 of the 13 cases in 1987. 'Ille 

estimated beta was zero in 3 cases. In the remainll:J 6 cases, canpetency 

scx>re .ir.creased with increas~ values of patient ac:curacy (1987: case #3, 

#11, #14 & #15; 1988: case 13 & case 16). In these 6 cases the estimated 

beta was in the ran;,e of b::. 04 ta 1. 15. For the twc. 1988 cases, 

differen:::es in mean student score VIere 0 ard 2%. Mean accuracy sa::>re for 

patients presentirq both of these cases \riaS high (92%-98%) with 

clifferen:::es be~ the 2 patients presenti.ng the saIœ case bei.m 4% ard 

1% respectively. 

In 1987, there was a greater rcm:Je in 00th stu:lent score arrl patient 

acx::uracy; however, small sanple sizes CCiIprcmise the ~ of na;t 

c::a:rpari.sa1s. In the 4 cases in 1987 with a positive slope for the 
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relaticnship of patient accuracy am student score, differences of 2%-7% 

in patient accuracy an:l 1%-8% in lœal1 student score 'Were ctlserved. '!he 

largest estimated beta was for Case 11 where IOOan aocuracy for patients 

\lIaS 98% au! 100% am the correspan::lirq scores for stu:ients were 57% ard 

63%. In this case, errors were made on one itan by the stan:lardized 

patient. '!he patient deniEd she were otheIwise healthy, provi.d.in;J nore 

infonnatiOll 00 ether prdJlems besicles the problem beirg presented. 'lhis 

may have resulted in students dloos.i.rq an altemat.e awroam ta data 

collection, c:li.aqrx:sis and manageœnt (3/5 cœponent.s IœaSI.lred with th.is 

prà:>lem). 'lhis possibility is sur.ported by the estimated slope for 

diagrnsis (beta=2. l) am management (beta=l. 03). For the case with the 

largest cliffeI"efX)e in stt.rlent score (case #15, 8%), average patient 

accuracy was 95% am 99%. Errors were made on 3 of the 7 items by the 

patient with the lavest srore, errors which would likely have a 

consequerx::e for data collection and management. 'Ihe estimated slope for 

data collection is b=. 46. '1here is a 17% difference in stu::lent score for 

the tv.u patients w'Ï1O presented this case. For management, th.e slope is 

tF.23 with a 5% diffe:œnce ID scores received by students who saw the two 

patients. 

In the 20 cases where the reverse of the e>:pected relationship was 

present, the estimated slope of the relatianship was in the ra.n:Je of -.02 

te -.95. 'Ihe léll:gest differP.n::es for bath patient arrl sttrlent scores were 

for case #7 in 1987 where rœan patient accuracy differed by 11% (84% ard 

95%) an::l student score differed by 9% (71% arrl 80%). Unfortunately, the 

hypot.hesis of systematic clifferences between raters with different 

accuracy levels ca.nnot he evaluated in this case. 

g::arpetence Scores in rata Collection 

Table A7. 5 in ~ 7 clisplays the results of the evaluation of patient 

accuracy arrl scores in data collection with each case. ])lta collection was 

rea.sure:i in 28 cases. Of these 28 cases, the relationship was significant 

in onl Y one case after Borlferroni' s correction for multiple c::c::arparisons 

(case #7). In this case, the estimated beta was -.82, the reverse of 

expected. As in::licated earlier, it is possible that patients with lower 



acx::uracy scores we.re also rore lenient raters whic::h may explain this 

paradoxical relatianship. 

292 

'Ihe relationship was in the direction ~ in 8 of the 12 cases 

evaluated in 1987 (where the lOio'eSt accuracy scores were ch>erved) and 2 

of the 14 cases used in 1988. In the re.rr.ainin:J 18 cases, there was 00 

relationship foorrl in 1 an:i the relationship \vas the reverse of e.'q)eCted 

in 17 (Le. the slope WdS œgative). For the 9 cases where a positive 

slope was foorrl., aa::uracy was in the rdrge of 69% ta 100%. 'lbe largest 

difference in student score is for case #15 (an 18% difference) associata:l 

with a 3% differerv.: in accuracy score. 'Ihis case was discussed earlier in 

relationship te overall score. 'Ihe largest point estima.te of the slope of 

the relationship is for case #2 (beta=l. 0). In thls case cClupet..en.:::e in 

data collection ca.ùd have increased by as much as 2. 3% for every pe.ra?.nt 

increase in accuracy or been dim.inished by 2/10 of a percentage point for 

every 1% iocrease in ac:curacy (the 95% confi~ interval for the 

beta). '!he aocuracy in presentation for this case was 90% for one patient 

an:l 99% for the other. 'lbe corresporrlirg stu::lent scores were 77% am 88% 

respecti vely • 

canpetence Scores in Diagnosis 

Table A7.6, in ~ 7 clispl "S the results of the anaJysis of the 

relationship between acc:uracy score arrl canpe"t.e.oce score in diagna5is. In 

the measurerrent of cliagrrsis, medical faa.lity were responsible for scorirq 

the writt.en write-up of the case. standardized patient ratirq wu.ùd net he 

expected te have an influp..lJ8e on so::>res in diagnosis. No significant 

relationship between diagnJSis an:l accuracy score was fou.rrl in any of the 

18 cases in which cliagnosis was evaluated. A r:ositivE' slope was present in 

14 of the 28 cases (6 cases in 1987 arrl 8 cases in 1988). For these cases, 

the largest point estimate of the slope was 2.1 % (1987, case #11) with a 

95% confiden:::e interval of -2.1 te 6.3%. 'nUs case was discussed. earlier 

in relationship te ov.;;rall carpeten:.y score. SInaller sanple sizes limit 

the precision of the estimates in 1987. 
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For the rema.~ 14 cases, no relatiooship was foon:l in 3 and a negative 

relatiClîShip was fam:i in 11. 'U1e largest point estimate of a negative 

relationship was for case #8 in 1987 (beta=-4.6). 'll1e 95% cx:lI1fiden:::e 

interval for this estimate was -11.9 te 2.8. 'Ille only possible 

explanation for this paradox is tbat patients who were less ac:x;urate CX)I.Ùd 

have provided. data to the student whidl could have been helpful in 

cliagrn;is. 'Ibis kirrl of prd::>lem would rot necessarily be detected by 

acx:::uracy ratin:J. AI::oJracy ratirq focused on the correctness of data 

provided by the patient 00 certain critical fea~. It did rot assess 

all information whieb was provided by the patient, sare of web may have 

been helpful in arrivirg at the correct diagI'X)Sis. 

Cartpetence Scores in Management 

'!he relationship of carpetence scores in p3.tient management arrl patient 

accuracy is displayed in Table A7. 7 in ~ 7. canpeterx::e in 

manage:xœnt was evaluated in 24 cases. After us:irq Bonfe.rroni 1 s correction 

for IIJ..Ù tiple a:trp3Iisons, no case s1"1a.Jed a significant relationship 

between acx::uracy an:i canpetency score. For IroSt cases, IlléU1agement was 

scx:>red by na:lical faculty GO patient rati.rq shOlÙd have no influence on 

the cbservoo relationsmp. 

In 11 of the 24 cases evaluatErl, the estimated slope of the relationship 

was posi ti ve (3 cases in 1987 , 1 case used in :both years an:l 7 cases in 

1988). 'Ille largest point estiroate of the beta is for case # 11 (8=1.03) 

with a 95% <XlOfidence interval of -2.9% to 4.9%. 'Ihere was a difference of 

17% in stu:lent scores for the two p'\tients presenting this case 

aœarpanied by a 2% difference in :patient accuracy. 'l11e prdJlerns with this 

case were discussed previously. Insufficient sample sizes limited the 

poHer of no:;t of these cx:nparisons. 

'Ihere was no relationship betwee.n patient accuracy am manageœnt in 3 

cases arxi the point estimate of the slope was negative in the remain.i.rq 

10. 
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Int.erperscml skills were measured in 18 cases, 2 .in 1987 and the 

re:nain:ier in 1988 arrl in ~ of the cases usej in both 
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years. Interpersana.l skills lNere rated by the patient whid"l, as d; solssed 

previously, may bias the eS-"...i:ma.tian of the relatianship. 'lbe resul ts of 

the evaluation of the relatianship between acc:uracy score am CCJ1l)etence 

in lnterpersonal skills with each case are displayed in Table A7.8 in 

AW-n:li.x 7. None of the relatic:nships evaluat.ed ~ sti\tistically 

significant. In 13 of these cases, the relatianship was the reverse of 

expected with the point est.:i.mate of the slope bein:J negative. In 4 cases 

the estima.te of the slope was positive (all cases hein:; presented in 

1988). In 1 case the point estbnate of the slope was O. 

For those cases where a positive relationship ex.isted between the acx:.uracy 

of patient presentation an:i a:xnpet..ercy score, the point estimates were 

small rargirg fran .01 te .32. 1he 95% C'Ol1fider)::e interval ara.uù these 

estimates was alse small suggestirg that a relationship does not exist. 

For œses where a negative relatianship was dJserved between ao::uracy am 
stu:lent score, case #8 had the largest point estimate. '!he 95% conficler'ce 

interval an this estiIM.te was -4.2% te 2.1%. A relationship of larger 

magnitude in the saIne direction was rKJted betwœn patient accuracy arrl 

diagoosis for case #8. sin:;e patients rated -Ilterpersonal skills, there is 

a possibility for the reasons discussed previCl\.1S1y, that this l!lay have 

biased the estima.ted relationship. 

'Ibe iIIplications of these results will be dj sœssed in the final section 

of tlùs chapter. 
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'DIE CDIDITIœs OF RESR:HSE: 'IllE moN!' OF l'l'EH> fKNIIE) ~ 

AND rr t s EFF'ECI' CH S'lUŒNl' sc::aœ VARIANCE 

Descriptive statistics of the ~ of ltans Provided Spart:anea.Lsly 

It:.eJm whid1 are ta he provided 5pJI1taneously by the patient durirg the 

patient erx:::oonter shalld he specified in the trainirg protocol for each 

~~. Errors in the type of œta provided ~ly shalld be 

oanside.red as problems in the accuracy of presentation. In 1987 arrl 1988, 

the protoc-:>l used ta train stan:lard.ized patients did not spECify whià1 

data were ta he provide:i spontar.eously and whidl œta we.re ta be pravided 

only in response te specifie i.rquiry. For this reason, the accuracy of the 

patient' s response in the provision of cliniCcil data urrler the specifiErl 

con:litions caJlI'Dt te evaluated. Differe.nces in the percent of items 

provided spontaneously by patients presentirq the saIœ case can be 

evaluated. If it is assurœd that the stu:1ent groups S€PJ1 by different 

patients are equivalent, then rv:> difference should be d:>served in the 

percent of items provided spontaneously by 2 or rore patients presenti.rg 

the saIœ case. since students ~ ran:lcmly assigneO ta patients arrl 

encounters were rarrlanly sampled, t.his a.sstlITption is likely valide 

In Table 7.14, the perœnt of items provided spontaneously by patients in 

1988 is praviderl. 'The corresporrl.i.m data for patients in 1987 are provided 

in Olapter 6, 'l'able 6.16. Differences in the perœnt of data provided 

spontaneously by tW'O patients presentin1 the same case were evaluat.ed by 

an .irdeperrlent t test. When nore than two patients presented the case, a 

one-way ANOVA was uSEd. 'Ihe prd:>ability of observirg this big a diffe.re.rce 

between arù annng patients due te d1ance alone is provided in the right 

harrl column of the table. 

OVerall, 21% of péitient data were provided spontaneously in 1988 in 

cantrast ta 32% in 1987. 'Ihis differeoc:e could be explairm either by 

differerces ~ the patients userl in both years or differerces in the 

cases for 1987 am 1988. 'Ille p='-ICel1t of data provided spontaneously in 

1988 varied fran 0% to 65% for different patients an::l cases. In 1987 it 

varied frem 0% ta 100% ~ different cases a.rrl patients. In bath years 
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there was a ctiffe.ren:e in the percent of data provided spantanealSly in 

ctifferent cases. 'Ihi.s fi.n;:lirg is te be expected. 

For cne of the cases in 1988, there was a significant difference in the 

percent of items provided spant.anea.Jsly by different patients (after using 

Bonferrati.' 5 correction for nultiple cx::IIpll"isons). 'Ihis \lIaS in case #2 

'Where cre patient provided 29% of the patient data spant:aneously in 

contrast te 18% fer the other patient. In the rema.i.nin:] cases, aU 

à:served differerx::e.s were less than 10%. In 1987, there were significant 

differenoes an:aq patients prese.."lt.i..nj the san:e case in 3 cases. '!he 

ctifference between patie.'1ts in these cases was in the ~e of 9%-J 7%. '!he 

inpact of cliffererx:es in patient presentation of the saIre case on varia.rx::e 

in student score will be reviewed in the next section. 

'mB[E 7.14 Pm!»ll' OF I."'.l'IH) IRJVIIE) ~ BY PATIENr AND CASE 
IN 1988 

cases Nlmber of Nlmtx:!r of ~ Sp:Irt:.aœaJs P-Value 
Presented En:nmte:rs ItansjE.:rra.mter Patient Il Patient t~ 
By2 N Ii:xm S.D. N fbID S.D. 
Patients 

1 25 19 10 28.7 (9.2) 15 17 .8 (4.1) .004 
2 21 30 16 32.3 (12.0) 5 26.8 (11.3) .38 
3 22 15 14 4.1 (6.2) 8 6.0 (5.8) .47 
4 20 26 9 14.9 (6.6) 11 13.5 (5.1) .58 
6 30 13 15 65.8 (13.4) 15 60.9 (16.8) .34 
8 23 19 9 11.0 (7.2) 14 12.8 (8.0) .60 

10 22 31 13 31.8 (14.6) 9 26.0 (13.8) .10 
12 28 26 12 0.0 (0) 10 0.0 (0) 
13 24 22 11 25.3 (4.7) 13 21.6 (6.4) .12 
14 22 21 8 21.2 (10.0) 13 11.2 (9.6) .03 
16 26 24 14 7.8 (7.2) 12 2.3 (3.4) .47 
18 21 8 5 0.0 (0) 16 4.9 (8.9) .24 
19 19 30 9 27.6 (11.6) 10 20.5 (7.6) .13 
20 22 11 8 32.5 (13.4) 14 30.7 (18.7) .81 
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cases 
With > 2 
Patients Ft#l pt#2 pt#3 Ft#4 Ft#5 Ft#6 P-Value 

11 27 22 N 9 7 6 2 3 .03 
Mean 24.1 33.2 37.6 32.4 25.7 
S.O. 5.2 9.6 8.2 4.2 11.0 

15 28 13 N 3 2 3 6 2 12 .07 
Mean 13.9 12.5 24.5 13.2 18.1 1.9 
S.O. 17.3 17.7 13.2 17.6 9.8 4.3 

Total 373 330 20.77 (19.1) .0001 

I.egen:i: P-value: At-test was used to evaluate differer.::es bet.\..1een cases 
wi th 2 patients am a ane-way MKJVA ta evaluate differel x::es in 
cases with >2 patients. Differences anorg cases was evaluated 
usin;J coe-way PNJVA. 

'!he IDpact of Oiffe.rerre; in tlle Percent of ItEms provided Sp::Irt:.anewsly 

al variarre in S't::Went Scm'e 

Starrlardized patients who present the case also act as raters of 

interpersonal OOlls arrl recorders of actions taJœn in data collection. An 

unbiasa:i estimate of the effect of the percent of items provided 

spantanealSl y on student score in these ~ areas is t.herefore net 

possible. It is hypothesized that ci...ra..nustan: which lead the patient ta 

provide nore data spontaneously will also influerx:::e the manner in whieb 

they score the sarœ encounter. If patients provide rore data ta sb.rlents 

who are havin3' cliffia.!lty am score thœe stu:1ents in a rore lenient 

manner, then score vari.an::e for patients provic:linJ mre data spontaneously 

~d be expect.ed to be smaller. 'Ibis hypothesis was test..ed for eam of 

the cases presented in 1987 anj 1988. cases used in bath 1987 anj 1988 

'W8re c:x::nDined if there was no cliffererre in the acx::uracy of patient 

presentation 

After correction for nultiple carparisons, 00 significa.nt differen:es in 

variance v.e:-e foo.rrl. '!he number of cases in whldl the results were 

cx::nc;istent with the hypothesis are SUIIIllarized in Table 7.15. For data 

coll€Ctioo 7/11 cases ~ consistent with the hypothesis in 1987 arxi 8/15 
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in 1988. For interpersanal skills, 2/2 were consistent with the hypothesis 

in 1987 am 8/15 in 1988. 'D1ese data do not suwort the pœ 'en::e of a 

relationship ÎJetJNeen the percent of data provided sp:lI1tanea!.Sly am 

variance in stude.nt SOJre. An in:iepen:lent. rater ~d need ta be used to 

rate i.nterpersc:naJ skills arrl data ex>llection skills ta determ.ine if the 

annmt of clinical data provided by the patitmt influences cx::I1'pebIDJe 

score. 

TAIllE 7.15 A SlJIWlY Of TIE IIflATlCIISIIIP IETWEEI lIE PERŒIIT OF PATlŒ DATA PROVIDf)) SPalTAMEWSlY AllI 

VAR 1 AlICE Il SllJ)E)Il scœE 

y .... c- "'id'l Are 

Calparable "ith 
The IIypothes i. 

Data Coll Il'terpers 

1987 7111 212 

1988 8/15 8/15 

c- Ytich Are 

l~tible Yi th 

The II)'pothes i. 

Data Coll Interpers 

4/11 0/2 

7/15 7/15 

Legend: Data Coll: for data collectIon store 

Interpers: for interpersonal Skllls score 

Notes: 

1. The hypothesls: Patients who provlCle more data spontaneously may do so ln response to students who 

are havu19 diff,culty. If they also rated these students ln 8 more lement fashlon. variance ln score 

NOUld be Less for ~tients who provuled more data spontaneously. 

2. cases ..nlilre the store was OoJt calculated were el\cluaed frOIII the denoollnator. Cases where both 

patIents provided no data spontaneously were also excluded frOlR the denominlltor 

3. ln cases where there was IIlOre than two patients, the hypothesls was !)(M11ned using the patIent wlth 

the hi~est and lowest percent of data provHied spontaneously. 
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Predi.ct:ars of Patient N::aB:acy 

'It'.ree graJpS of predictive factors we.re evaluated: those whidl ca..ùd be 
.!. 

awlied in patient am case selecticn, those \r4Ùd'l ca.ùd be awlied durirg 

or after starxiardized patient train.in;l a:rd those which cn.ù.d be aw1ied 

durirq the rreasurerrent prcx::edllre. Of these three ~ of factors, those 

whid'l ccul.d be awlied in patient arx:l case selection explained the largest 

prqx>rtioo of vari.aB:e in acx::uracy SCXlre (11. 8%) fol1.owed by thœe whid'l 

cculd be used durirg the trai.nin3' process (10.1%). Selected variables in 

all 3 gra.II:S were of brp:>rtarx::e in preclicti.rg accuracy of presentation on 

the patient history, Iilysical fin:lirgs, am affect. 

case Selecticn 

Accuracy score does rot seem to be adversely affected by the mnnber of 

items the starxiardized patient is required to present with ead'l case. 'Ibis 

canclusioo is limited to cases where l'X) 1OOI'e than 31 clinical features are 

to be presented. 1he major limitation in this analysis is that cases are 

canfOUI"rled with nurnber of items am patients are nested within case. An 

unbiased estimate of the effect of ru.nnber of items on accuracy score would 

require the sarre patients am cases te te sb.rlied un::1er corrlitions whidl 

varied the mnnber am type of items te te presented. 

~ accuracy scores wcllid be expected in cases where rhysical fin::lirgs 

an:i patient affect are part of the clinical features te be presented.. 'Ihis 

cxn::lusion is limited by the small number of item:; sampled in these two 

categories. ~er, the saIne t.rerxi was ooted in the t.:-valuation of patient 

accuracy for l::xJ+"..h 1987 arrl 1988. Orùy 4 cases an::i 13 patients were o::lIm::m 

to both years. 'lhere are patient, traini.rq an:! procedural attribut:es which 

are associatOO wi th the accuracy of presentation of these two types of 

clinical features. Attention te these factors may iIrprove accuracy scores 

for cases whid'l ~d require the presentation of rhysical fi.rrlirgs am 

affect. 
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Patislt Sel.ecticn 

'Ihere is no defined protocx>l, reported in the literature, for the 

recruitment am selection of st.arxiardized patients. A stan:iard protocol 

was oot used in thP. recru.itIœnt arxi selectioo of patients in this 

stu::iy. 'nle s.slectioo factors ~d'l. may have been ~tive ln the 

definitian of the suœet of individuals :i.oc:luied in this study are 

therefore ~. '!he c:x:nparison of patient acx::uracy in 1987 am 1988 

su;Rests that the trainer was better in 1988 than 1987 at selecti.nJ 

patients who ~ more likely tD be 3.CCUtâte. Althl:uJh this Stqjests that 

the trainer may have applied different criteria in 1988 ard 19B7 in 

stan:lardized patient selection, the nature of these criteria are 

lll'lknc7.m. This will be an brportant area for future study. It should he 

noted that the evaluation of individual factors associ.ated with patient 

acc:uracy in this sb.rly is limi ta::l to patieJ1ts who have already been 

sc:reened for irx:::lusion. 

'D1ree patient characteristics were associated. with overall accuracy score: 

the patient's reported ~ of the health prdJlem ta be 

presented, previalS sim.ù.ation e.xperience, an:i experien::e with the health 

prcblem or syITpt..ans beinJ presente:i. 'Ihese three factors acx::amte:i for 

9.4% of the variarx;e in overall aœuracy score. YOl.lI');jer age groops, those 

with previous actirr"j or health prdJlem ~ien:::e arrl female patients 

reported a better urrlerst.an:li. of the heal th prdJIE'Jll they were 

presentin3'. Patients ~Yho reported that tl1ey had a gocx:l urrlerst.an:li. of 

the prOOlem had higher accuracy SCOl2S for the presentation of the history 

arxi patient affect but net fo.L- P"lysical firrl.in::Js. B3.rrc1NS(1987) has 

identified this factor ::;,s be:irxJ one of tl1e nost i.nq:x)rtant in suœessful 

st:arrlarc1ized patient t.l.aJ..nirq. '!he patient' s urrlerst:.an::l of the prd::>lem 

beirr"j pre&'nted. is highlighted arrl reinforœd durinJ the trainirq 

procedure proposed by Ba.rrows (see C1apt.er 4) • 

Patients who had the health prdJlem bei.r"q presente:i had better acnrracy in 

the presentation of the history an.:l patient affect. Krx:1Hin::J saœone with 

the health prOOlem be~ presented, on the other harrl, was lX)t associated 

with presentation accuracy. 'Ihis f~ is net that surpris:in::J. First 
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hand ~ien:::e with the proble.m beirg presented prOOably facilitates an 

l1l"derstardin of the prcblem am its consequerx::es for patient affect. It 

may alse help the patient recall iIrportant clinical features. 

Barrows(1987) has irrlicated that prev;ous simlation experien::e is helpful 

in reduc:in;J the annmt of train.in:J time required for a stan:lardized 

patient. 'll1i.s factor also acts as a selection variable. 'n1œe with 

expe.rien::e represent a subset of patients lNho have been selected by 

t:.hew;elves arrl the trainer for additional starrlardized patient 

roles. Previcus e.xperierx:::e as a stanlardized patient was associated with 

aocuracy in preser1tation of tlle {Xlysical f~s am patient 

affect. Previoos sinulation eJ:P€.rierœ does not ar:pear ta have any added 

benef i t for accuracy in the presentation of the lùstory. 

lIctin;J or role-playin:] experieoc:e was associated with accuracy in the 

presentation of the t;hysiœl signs but had ID direct benefit for accuracy 

in the presentation of the patient history or affect. 'lhose with previous 

rocperience are likely a self-select.erl group of in::lividuals who may be nore 

adept at sinu.ùat~ the presence of P1ysical signs they nonnally do rot 

possess. 

It has been anea:1otally rct:.ed that aIder patients are mre diffia.ùt ta 

traL'"1 am that they may rot be able ta provide a consll.i::.ently acx::urate 

presentation of the cliniœl prcblem. aIder patients in this study 

(Le. over 60 ye.-:rrs) were clearly equivalent or superior te "ti'1ose in the 

y~ age groups in the accuracy of tl1eir perfonnarx::e. 'lhe age of the 

patient had no relat ionship of practical iIrportance ta accuracy score in 

thls sb.rly. 

In Sl.Ul1Itlélly, patients witl1 a gocd urderstarrli.n; of the prct>lem who have had 

previcus sinulation am health pl."CbIem experie.nce are mre apt ta provide 

an accurate presentation of the clinical situation. For cases that involve 

the presentation Qf Iilysical signs, those with actin:J ard/or role-playl..n;J 

experience in adiitioo ta previous silrulation ~ience will be mre apt 

to provide an accurate presentation of tll€. !i1ysical signs. 
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At the cœpletioo of tra.inin;J, neither the patient oor the trainer 'N'e.I."e 

able te predict the aa:::uracy with 'Whicn the patient would subsequently 

present the case. In the presentatioo of the Fhysical fi..rrl.in:js ani patient 

affect, the trainer, in fact was nore apt te score patients, who 

subsequently had poorer acx::uracy, higher. 'lhis prd:>lem may have been 

because the.re was no q::.porbmity duriDJ the training process te actually 

vier« an:l critique the pe.rf0l."IIlilD::e of the staroardized patient tra.ina::l in a 

'dry-:run' session y,dth an irrleperrlent clinician examiner. 

'!he rn.nnber of sessions used ta train the staroardized patient an:! the 

mnnber of sessions atterrled by a physician resource are the tv.Io trainirq 

attriWtes whidl shaNed the stron:Jest association with accuracy score. Two 

tra~ sessions an::l three hours of tra.inin;J ~ te he the minimal 

mnnber required for q>timal accuracy. In this study, patients who received 

JI'Ore trai.ni.rg hoors or nnre sessions were less aa::urate. The nodal number 

of sessions an:i heurs was two an:l three respectively. 'Ihose receivirq IOOre 

sessions probably represent patients who were havin:j difficulty in 

presentation or were presentin:] JOC)re diffia.ùt cases. 'Ihis would suggest 

that cases or patients requirirg nore than the usual two session..::; are not 

apt te be acx::urate in their presentation of the prrolem ani might be best 

eliminated. 

Ibysician assistaIx:e at the trai.nin:J session provides l'X) a~t benefit 

in traini.rq the patient te accurately present the history. fhysician 

assi.stan::e is l.LlpOrtant in improvi..rg the acx::uracy of presentation of 

};tlysical fin:lirqs an:1 patient affect. 

Al1:l"la.lgh it bas been hypothesized that student perfOI"IllélJX:e may reduce the 

accuracy of patient presentation, there was 00 eviderv::::e that this was sc 

in this sb.rly. '!he limitation in the evaluation of this relationship was 

that the saIOO patients were used ta rate bath of these two aspects of 



stWent perfo~. An unbiased estimate of this relationship would 

require these two aspects of performance to be rated ty an in:1epen:lent 

evaluator. 

303 

Patients were unable to identify those enc:::amters in whic:h they had 

i.naa::1lrately presented the case. In fact, those who rate their performance 

as good were the Ieast accurate. Patients ratirgs of the quality of their 

perfOJ:llléU"C€ c::a.ù.d oot be used te identify encounters in whieb acx::uracy of 

presentation was Iess than adequate. 

In tiùs stu:iy, the rn..nnber of sessions doœ in a day by patients was 

10. lv:x::uracy in the presentation of the history was not adversely affected 

by tiùs requirem:mt. Acx::uracy in the presentation of I=flysical firrli.rY;Js am 

affect were sensitive te the m.nnber of student encounters the patient had 

already presentro earlier that day. Accuracy of Iilysical fin:lin;J 

presentation àeteriorated linearly frc.m 88% durirg the first three 

eocamters te 73% for the last three en:::ounters. Patient affect was nœt 

aa:;urat.ely pœsented by the 4-6th session in the day, the la.JeSt value 

beirg at the ba]inrU.rg of the clay. 'Ille patient may initially fin:l it 

difficult te assurœ the patient roie. Ba.rrcMs(1987) bas identified this as 

a potential problem arrl has advised the use of a 'warn>-up' session by the 

trainer prior te the starrlardized patient's use in the eval\l3.tion. 

Patients were evaluated one arrl two weeks after trainin;J. within this t~ 

sparl, wee.ks sin:::e traini.ng was not asscciaterl with accuracy in the 

presentation of the history or Ii"!ysical fi.rrlin;s. J.I.J:!CUIQcy in the 

presentation of the patient affect was lor,.;er in the secam week after 

trai.nin:J. 'This wcW.d suggest that patients required te present a specifie 

affect may ~fit by a weekly review of this c::arponent of their 

presentation. 

'!he relatianship of the accuracy of patient presentation an:} stu::lent 

cx::Il'petence score was evaluatErl in 18-29 cases arrl 632 sb.rlent-patient 

-
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en:::o.mters. Five c::arpeterce scores were evaluat:OO: overall score an:i 

scores in ciata collectioo, cliagnosis, mmagement and int:erpersonal 

skills. Inspection of the residuals sug;rested that the a.ssurrption of 

lineari ty was rx:>t violated hcwever residual vari.an::e in::reased wi th 

.irx::reas~ values of acx::uracy score. After USl.n::J a log transfonnation of 

sttdent <:::arpetercy score ta stabilize l'eSidual variaIx:e, a significant 

negati ve association was fourrl between patient accuracy score an:l three 

~tence scores: data collection, management an:i interpersonal skills. 

One pcssible explanatian of thls paradoxical ~ is that patients 

who were less accurate we.re also nore lenient raters. This explanation 

would awly ta the two scores where starrlarùi.zed patients were used d..., 

raters: data collection arrl interpeJ..-sonal skills. 'fuis hypothesized 

explanation was evaluated by ex.amin.:L-ç the scores provided by patients 

with accuracy scores less tha.n 80% an::1 those with accuracy scores greater 

than or equal ta 95% usim tbeir ratims of vidffitaped e.ncounters of the 

same students. Al though the t.rerrl in the resul tin:] mean scores SUfPOrted 

tuis hypothesis, the differerx:::e between patients with different acc-uracy 

levels was not significant. When evaluated on a case by case basis, a 

l'lEg3tive rclationship between patient accuracy an:i cc.anpeterce score was 

!XJted nnre frequently fer f"COres where starrlardized patients wcre USErl as 

raters. A negative relatic!1-sl-.tlp was fourrl in 64% (18/28) of cases in data 

collection am 72% (13/18) of ca.:;es for interpersonal skills in contra st 

ta 42% (10/24) of cases for management and 39% (11/28) of cases for 

diagn;:sis. 'Ihis tren:i is carpa.tible with the hypothesis that less accurate 

patients are IOC>re apt te be lePient ra-cers. In order ta evaluate this 

possib1 e problern, it is recc:rcurerrled that an indeperdcnt rute.r be used ta 

record sbm':1t perfo~ durirg the patient encounter anj that accuracy 

arrl its relationship to sb.rlent score be re-evaluated un::ler these 

con::litions . 

'Itle secord p:>SSible explanation is that patients who were less accurate in 

the presentation of the critical features of the case were also IOOre apt 

to provide the stu:lents with information whid'l wcllid inprove their 

resultirg CCIl'pet.ence score. 'lli.i.s ~lanation ~d aw1y ta so::>res in 

diagrXlSis, manageIœIIt arrl data collection but wuùd rxJt likely be relevant 
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ta SCX:)I'{i!S on int.erI:ersonal skills. 'Ihi.s possible explanation of the 

results caJ'lIX1t be evaluated with this data set. Errors in the presentation 

of the specified clinical features of the case were the OIÙy aspects of 

patient preserrtaticn measured. Alt:.hc:o:3h starrlarclized patients are l'lOt 

usually scpll..sticated about the managem:=nt of their case, they are usually 

familiar with the diagnosis of the prd:>lem they are presentin;1 am the 

type of acticns which they can expect durin;J data collection. A patient 

\tItx> bas been .ineffectively trained could provide the student with saœ of 

thls data durin;J the eoccxmter which in t:um could result in irrpraved 

scores. A different awroach ta the evaluation of patient aca.u-acy would 

Mve to be used to evaluate this potential prablem. Anecx:lotally, this kin.:i 

of prdJlem has occurred when ooth real arrl stan::lardized patients are used 

for evaluation p.rrposes. 

In order ta detennine if patient accuracy may be lOOre critical in certain 

cases, the relatianship between accuracy arrl the 5 canpet~~ scores was 

evaluated on a case by case basis. '!he limitation in this analysis is that 

there is inadequate ~ in rrost in.starx::es ta detect relationships which 

IIkly be of practical inp:n:tarx:::e. In addition, for the two scores where 

patients are used as raters (data collection am interpe.rsonal skills) , 

rater reliability bas been noted in Stu:ly 3 ta be poor. Rardc:m errer, 

attril::utable ta raters, may attenuate the estimated effect of patient 

accuracy on ~tence score. 

After correction for ITlÙtiple canparisons, a significant relationship 

between patient accuracy arrl carpetence score was found in only one case 

(Case #7 for data collection). 'Ibe point estinate of the slope of this 

relatianship was negative (-.82). Point estimates of the slope of the 

relaticnship for irdi vidual cases were as large as -4.6% for cases where a 

~tive slq>e was fourd arrl 2.1% for cases where a positive slope was 

fourd. 

A minim.nn score for acceptable patient acx::uracy was not evident in this 

sb.rly. For exarrple, in case #11, mean accuracy scores for t.~ two patients 

presentin;J this case were 98% and 100%. Errors made in the presentation of 

one item in the case ~ ta have had consequences for bath diagnosis 
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am case manageroont. 'Ibis SlXJgests that the œthod of calClÙatirg patient 

acarracy in this stu:ly may rot. be sensitive te the relative inport.arx:::e of 

different items for specifie c:x:npetenJe scores. A method whiffi \rJeights 

each item by its relative :Ïlrp:)rtarce ta data collection, diagnosis arrl 

lllélIlag€II)2l may he a JOC>re awropriate methcd. of cala..ùatirq presentation 

accuracy. 

'!he case-specific analysis suggests that sare cases may be nore sensitive 

than ethers ta the accuracy of patient presentation. 'lhis sensitivity 

likely relates ta the aspects of <::arpeten::e bein:J reasured (eg. diagTX)Sis, 

data collection) am the relative importance of data pnJVided by the 

patient to decisians al:x:lut clinical actions in these area5. '!he 

sensitivity of CNerall canpetency score to p:ltient accuracy will abvialSly 

depend on the canponents of canpetence measured. In future ar:plications of 

this technique, special attention should be directed ta the accuracy of 

patient presentation for clinical data which is iITq:x)rtant for diagrostic, 

arrl managerrent decisions. 

'!he proportionate contribution of patient aa::uracy to c:::cITlpetence score was 

rot estinBted in this sb..rly. Bva1.uation of the two potential sources of 

bias which could have œntributed to a negati ve relationship would be 

recaraœn::ied prior te this analysis. '!he association of pùtient accuracy 

with CCiIpeteoc:e SCXlre sriOUld be re-evaluat.ed usirq an indeperrlent rater 

for data collection an:l interpersonal skills score. '!he rœthod of 

measur~ ao:::uracy should take into consideration addi tional information 

beyarrl that in the trainin:;J protocol which is provided by the patient. 

'llIE PfREn' OF l'lE-f> PRJVII:E) SlUITANEXlJSLY BY 'nIE PATIEm' AND IT' S 

REIATlCNSHIP 'ID s.ruŒNr saRE Vl\RI.1\NC:E 

In future awlications of the standardized patient technique, the items to 

be provided spontaneously duri.rq the encounter by the patient shalld be 

identified in the trainin:] protocol. Failure ta camply with the stated 

prot:cx::ol ~d be considered as a prctllem in the accuracy of patient 

presentation. '!he con:litions of response -were net specified in the 1987 

ani 1988 trai.n:irg protJ.xxJ1.s for starrlardized patiE'..nts u..sed in this 
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stu:iy. Diffe.ren::es in the percent of items provided spontaneoosly by 

patients presentirg the same case were therefore examined. It was assumed. 

that ran:bn sanplirg of ercamters arxi ra.rrlan allocation of students to 

patients \IoUÙd result in equivalent gro..IpS of sb.rlents for each 

patient. Differences in the pe:rœnt. of items provided spon~ly 

between patients presentirq the same case ~d therefore be attriOOtabIe 

ta patients. Patients differed in the percent of items they provided 

spcnt.anecusly for 3 of the 15 cases presented in 1987 am 1 of the 16 

cases presel1't.ed. in 1988. An unbiased estimate of the effect of these 

differen::es 011 CCIlpeten::y score was net possible with this data set. An 

.irrleperrlent rater of data collection arrl interpe.rsanal skills would be 

required for an unbiased estimate of this :reJ.atianship. 

It was hypothesized that patients who provided nnre data spontaneously 

walid have smaller score varia'1CeS for their respective students. 'Ihere 

was 00 signiticant difference in student score variance for patients who 

provide:l different élIOOllI1ts of clinical data. In this data set, it does IlOt 

~ that patients who provided more data spontaneously would also have 

scored the student IroI"e lenientlyanj thereby reduced score var~. 
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'1BE REI...TI\BILI.' OF S'I2\NIlARDI ZE3) B\TllNlS AS ~jRA'IfR; 

J08 

In the evaluation of clinical carq;:eteœe, st.arrlatùized patients are used 

ta present the clinical problem anj rate ard recoIÙ actions taken by the 

clinician. Rat.ings by st.arrlarc:li.zed patients have been canpared te ratillJs 

by faculty arrl research personnel. Correlations fram .52 ta .93 are 

report.ed. When two or roore stardardized patients have been trairk.."<i te mtc 

the saIœ case, systematic differen::es in the scores assigned have bee..'l 

noted. No study te date has cc:xupared st.arrlarc:li.zed patients w'ho have l::lccn 

trained by different trainers in clifferent settIDjs. 

'Ihis study examined the reliability of staOOardized patients who had 'Jœn 

trained to present arrl rate the same case. 'Ihree ca:nparisons \>,re.re oode: 

the agreement between patients frem two universities, the agrœrœnt 

between patients fran the sa.me university an::! the agreaœ.nt between two 

ratin:]s carriecl out by the saIne patient on two occasions. 'Ihese thrœ 

canparisons prov';"de data on the extent to which rater rellability is 

influenced by different trainers, different patients arrl/or 

inconsistencie.s within the saIne patient. Secxxrlly, it prmridcd a nn:ms of 

exami.nin:J whether systernatic differences -in ratirq exlsted Ül diffe.rent 

universities. Attributes of the rating fonu which may influence agrecITellt 

were also examined in arder to provide gmdelines for the construction of 

ratirq foms. Finally, the data were used to estimate the extent ta whidl 

patient raters, who are typically flI"-Sted within cases, contributed te 

IOOaSU.reme.I1t error in the evaluation of clinical canpetence. 

A cross-seetiona.l stratified survey design was used te sample patient 

studer e.ncounters in the two universities. strata were defined by 

university (n=2) arrl case (n=16) am an equivalent sample was drawn frem 

each of the 32 S""w:-ata. A total of 456 videotape en:::ounters were of 

sufficient t.ectmical quality for use in the stuày. Flve to t.-wenty-ni.œ 

items were rateà for each case for a total of 252 items. Fifteen 

st.arrlarclized patients fran Southem Illirois arrl twenty-nine patients fram 

ManitdJa participated as raters. starrlardized patients rated tll.e case they 

==&2ZZZf _ 

• 
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between the tw universities. 
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'Ihree i.rrlices of agreeœnt were used te summarize rater reliability: 

cb:;erverl ~ arrl kappa for in:lividual items an::i the intra-class 

correlation coefficient for total score. '!he average abserved agreenen'C 

between rat:.P..rs was 81%. 1he average J<.aI:pa was .45. Kappa values reflected 

slight to px>r agreaœnt for 36% of it:.em..<:;, fair to good agreement for 23% 

arrl excellent ta perfect agree.nent for 40%. Rat.erf.; contributed 

significantl y to canpetence .score in thi.s stu:iy, accountirq for 22% of 

score variance. 

'!he average agreement for items was significantly better for the within 

rater carparison (kappa::. 52) tban for the ~ between rater camparisans 

(kappa=.40 arrl .40). 'Ihis was rot true for the overall scores. '!he 

intra-class correlation coefficient for the within rater carparison wa.s 

. 37 in conD.'Cl::>-t ta • 41 arrl. .42 for the two between rater carparisons. 

Agreelœnt between raters trained in different mllversities was as gocx:i as 

that between raters trained in the saIœ uni versi ty . 

'!he content beirq rated was the only ratin:j fo:rm factor which was signifi

cantly associated with abserved agreexœnt. Item ambiguity 1 mnnber of items 

rated arrl ju::lgement level we.re JXlt associated with cbserved agreement. 

Systematic differences existed betwee.n raters who were trained in 

clifferent wù.versities. Raters at Southe.rn Illinois scored on average 7% 

lower than raters frem Manitoba. 'lhis clifferen:::e in score was associated 

with a trerrl for ScJuthem Illirois raters to fail oore stu:lents than 

raters frem Manitd:la. 

Patients who were IOOre reliable in the repea.ted ratin;Js of the sarre 

e.nc:::a.mter were also patients who were oore apt to provide an acoJrate 

presentation of their case. 'Ihere VIaS a significant linear association 

between the intra-class correlation c::x::lefficient calcu1.ated for eadl 

standardized patient rater arrl hisjher mean accuracy score in problem 

presentation (p=.0003). 
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stardlldized patients have been used te record or rate actions ard 

behaviors carriEd out by the clinician durirg the patient eocounter. '1hese 

in:::lu:ie the ratirq of cœm.mication am doctor-patient relationship skills 

arrl the recorcli..rg of actions taken on history arrl Iilysical examination. 

In the ratirq of cxmnunication skills the stardardizerl patient acts as a 

proxy for the rati.rq whieb would be carried out by a real pc"ltient. '!he 

validity of the starxiardized patient ratin::J using the real patient as d 

'gold starrlard' has not been rep:Jr.ted. In the rec:ord~ of actions taken 

by the clinician on history an:} physical ex.amination, the starrlardized 

patient serves as a proxy for a faa.1lty or 'expert' rater. The 

relationsèup betwee.n starrl:lrclized patient rati.m with that of faa.1lty an:l 

other raters who are directly cbservin:::J the encounter has been 

evaluated. 'lhe resul ts of t.hesP. studies have been surmnarizoo in d1apter 4, 

Table 4.3. Measures of association arrl agreement have been variable. 

Correlations rarq-e fran . 52 to .93 d1Ù observed agreement frem 

85%-100%. Foorer agreerœnt terrls to be present in the ratinJ of 

cœm.mication skills when facul ty are used as the gold stardard. 'Ibis 

firrl.ir"g is also true when ratirBs of different faa.1lty are ca:npa.rOO 

suggestinJ that it is likely the a:mtent of this area of rœa.surerrE'.nt which 

is prc:blematic rather than the type of rater bei.rq use.d. 

Newble (1980) noted in his st.u1y of facul ty raters that the dx;erved 

agreeœnt for facul ty ratinJ the sarre encounter was poor. Dawson-Saurrlers 

(1987) an:l Sdmabl (1989) pwvide the orùy data for agreenent arrDnj 

starrlardized patient raters. Bath authors mted that there were systernatic 

differerx::es in the so:>res of students rated by two stardardized patients 

presentirg an:i ratin:] the sarre case. Cewson-Saurrler's (1987) concluded that 

syste.matic differerx::es likely existed between the two patients presentinj 

the saIne case either in the content of their presentation or in their 

rati.n3' of sb.rlents. Poor agreement or systematic differeoces amJnj 
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stan:1ardized patient raters bas a nmt:er of inplications for the 

IœaSllI'E!Iœllt of clinical c:::a:rpetence. 'D1ese will be reviewm subsequently. 

RJt.ent:ial. Cc.rrt:rib.rt:i te V~ Across cases 
Estimates of clinical c:x:lIpeterx::e are usually based an the clinician 1 s 

perfOI'llléUX!e with a nurnber of patient prablems whicil are sanpled frou an 

identified clinical danain. As was ooted earlier, tl~ number of cases 

required te adüeve a stable estimate of clinical o:;mpeten::e varies frem 

30-50 for diagrx:>sis am managE'lOOI1t am 10-20 for c:arm.mication ard data 

collection. Variation in the clinician' s true ability across cases bas 

been inplted as the likely cause of this cbse.rvej variation. If this is 

the case 1 reduction in the sanple size of cases required could only be 

achieved by narrcwin;J the cx:mtent of the danain fran which cases are drawn 

or neasurirq only those c:x:::IIlpOl1eJts of carrpetence where fewer cases are 

required to adüeve a stable estimate (e;1. cx:mnunication & data 

collection) . 

An al temate or SUWlerœmtary explanatian of the abserved variation in 

perfo~ across cases is the contribution of sourœs of IœaSUl."el'œI1t 

error web are confoorrlej with case. Included in tlùs group are the 

content of starrlardized patient presentation arrl starrlardized patient 

raters. 'Ille content of sta.rx:1ardized patient presentation was the subject 

of study in Œlapter 6 an::i 7. 

stardardized patient rate.rs may theoretically contribute to variation in 

scores across cases by inflatin:} the main effect of cases within subjects 

or contrirutin;J to the residual errer terme Measl.U::'eIœnt errer attril::utable 

te raters c::aùd resul t frem any of the follC1Win;J sources: 

1) 

2) 

FQor intra-rater reliability in rating the sarre case: poor agreerl.lent 

between a starrlardized patient' s repeated ratifl3S of the saIœ clinical 

enc:nmter 

A::lor inter-rater reliability in ratirg the sante case: poor agreement 
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between two st.armrdized patients ratirxJ the same clinical encoonter 

either as a :furctian of: 

a) differel'reS betwee.n Wividuals who have sinultanealsly 

urdargone the same traini.n:1 
b) or diffe.relJCeS in irdividuals who have ~.ergane tra:in.i.n;J 

for the SéUœ J.atin:J form but by different trainers in 

different evaluation sites 

3) Poor inter-rater reliability between raters presentioo arrl miro 
different cases: there is poor agreerrent between st.arœrdized patients 

rat~ the saIne student on two or oore cases. 'Ihis source of errer is 

less ëUOO11able te errpirical investigation since starrlardized patient.s 

are used te rate only the one case they present am the ntin:::J fonn.s 

used for cases are case-specific. As a result, agreement in ratirq can 

not be assesse:i urrler the usual evaluation corrlitions. Differences in 

rati.n:J of the same c:anponents of cClTlpet.en;::e can be assesse:l across 

cases but, if pre..:;ent., may be due to ather factors such as diffeœnccs 

in the ratin:J form or student ability 'Nith different cases. A 

potential prcblem in this area would be expected, however, if poor 

agreement is denonstrated between two patients present~ the saIœ 

case. It could be hypothesized that agreerœnt \o.O.Ù.d be no better for 

two stan:lardized patients presentin;J different cases. 

8wanson arrl NoreW (in press) estimat.e::l the relative contrirution of 

raters relative ta subjats arrl cases in ca:rq;>et.erx::y score arrl fa.m::l a 

small proportion of varian::e attributable te the in:leperxlent effect of 

raters. In this study, it was a.ssurrro that the student gro..IpS bein:] rated 

bl' the two patients present~ the sarœ case were equi valent. Al though no 

sttrly has attempted to replicate these fi.n:ii.n::Js, the results of this study 

~d suggest that raters, despite systerratic diffe.rerx::es in score, 

contribute a negligible am:JUnt to measurerœnt error in overall canpetence 

scores for lorg tests. 

lùtential Ccrrt::ril:utial ta Bias in the Estimatial of Cl:JJpet.eIx:e 

Biased estirnates of clinical a::trpeten::e are a potential prd:>lem ~ there 
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are systematic differences aIIaÇ raters. 'n1e prablem of bias in estilllation 

varies in inportance r1epen:li.n;J an the type of scorirg method bein:] used, 

the p..1rpose of the evaluation an::l the ll1.DIlber of sites in 'Whic:h mea.surezœnt 

is bein:J corducted. 

Potential bias created by syst.eIrrîtic differerx:es in the canpetence scores 

tabulated for different raters is oot a conce.rn when: 

1) one evaluation site is beirg ~;d anj all individuals measured are 

equivalently affected by biases in estimation 

2) an overall estirnate of canpeteIY.:e for a sanple of cases is bein; 

cala..ùated an:i 'lenient' an::l '~I raters are balarx::ed across 

ex.ami.nees (either deliberately or t:.hro.lgh ran::icm assigruœnt ta 

patients wi thin cases ta examinees) 

Bias created by systematic differerx.::es in raters is a concern when: 

1) pass/fail decisions, or ether methods of classification, are rrade on 

the basis of the perfonna.nce of certain actions or the ach.ievement of 

a pre-specified score value with a specific case 

2} raters are systematically alter~ their ratin; of different subsets 

of students/clinicians (eg. rat~ is sj'Sternatically laver or higher 

for cer'"Lain age groups, for a specific geJ der) 

3) raters are confourded wi th the variable bein:;} studied am systematic 

differe.rces in the scores tarulated for those raters are present 

4) a nulti-site evaluation is beirg con:lucted with raters nested in 

site. systematic differenc:es in the ratirg éll'l'Org sites Yr'OUld influence 

the proportion passin:y'fail~ with bath oormative am criterion based 

scori.n:J xœthods 

'lbe majority of stuclies retX>rted do net provide data on ~ 

preserx:::e/abseœe of systematic differences between raters presentirq the 
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saIne case. A Pearson product naœnt correlation coefficient is often usa:l 

as a surrmary measure of rater reliability. 'lhis can be misleadi..rg. Large 

correlations can be dJtai.ned in the presence of sul:stantial differences in 

rati.rgs. 

No reported stWies have exami.ned the reliability of st..ardardized patients 

trained :in different sites. Rater related bias in the estimation ûf 

clinical c::arpetence requires further exploration if nultiple sites are 

bein1 considered for evaluation or if criterion-based scorirg Iœthods are 

bein1 used te categorize inlividuals into varioos levels of canpet.erx:::e. 

'!he prq:a;ed study bas been designed to estimate three of the farr 

potential soorces of IœaSUr'elœI1t errer attr:ibutable te raters in the 

recorciin;J arrl ratirg of behaviour in the patient-clinician 

eIlCX)1.lJlter: intra-rater reliability anj the b.\:l corrlitions of inter-rater 

reliability for standarrlized patients presentin3 the ~~ case 

(Le. trained together, trained in diffen>.nt w1Ïversities). Equivalency of 

student groups rated arrl ratirg corrlitions will be assured by videotapin:] 

an::l usirq the saIne patient-stu::ient encounters for all raters. Systematic 

differerx::es in competency SCX)re arrl in the proportion of sttdents passinJ 
an::l failing within anj between raters will be evaluated te identlfy 

potential bias. 'Ihis will provide the first estbrate of bias for 

starrlardized patient rate.rs who are confourrled with evaluation site. 

Flnally, factors which may influen:e the reliability of raters will be 

explored te identify areas where selection, trainirg or measureIœI1t 

corrlitions aJUld be improveà. 

1. What is the reliability for starrlardized patients ratin;Jlrecord.i.rxJ 

behaviour durirg the clinical erxxmrt:er? 

witllin Rater Estimates 

a) What is the test-retest reliability for the same starrlardized 

patient ratirq the same en:x::unter on bwo sepa.rate cxxasions? 
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Between ~ter EStimates 

b) ~t is the inter-rater reliability for two starx:1ardized patients 

who were trained together for ratin;J the sam; cl inical enca.mter? 

c) What is the inter-rater reliability for two starx:1ardized patients 

trained in bNo universities for ratirq the same clinical 

ercounter? 

2. Are there syst:.em.":ltic diffa-en::e5 in the: 

a) carponent c:::anpetency scores derived frem stan:lardized patient 

rat~? 

b) the proportion of stWents passirg an::i failing as a result of 

st.anda.-1"'CÏized patient ratirq, for raters trained in clifferent 

university sites? 

3. Are aIrf of the follCM~ factors associated with the obse:I:ved 

agreerre.nt of starrlardized patient raters? 

a) Rater Pair Type 

b} Ratir'g Fonn Factors 

*number of i'telus ratedjrecorded for the case 

*type of items ratedjrecorded(history, Iilysical exam, 

c:x::mrv...mication) 

*the level of judgement required to rate/recoro the item 

*the ambiguity of the item rated/recorded 

A cross-sectional stratified survey design was used ta sample starx:1ardized 

patient-stu:lent en:::ounters fran the two university settirgs. stratum was 

the term used ta define the 2 levels of university arrl 16 levels of case 

in the study p::p.llation. '!he same nurnber of encounters was ta he SéUIpled 

fran eac:h strattnn te inprove the efficiency in the estimation of 

inter-rater differences. sanpled en::c.unters were recorded on videotape arrl 
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the same sample was used for aU thre.e estimates of rater reliability . 

Patient raters were 'ne:.ted' within case in all three estimates of 

rel iability . 

Int:er-Rater Estimates-Raters Trained in Different Universities 

316 

For eac:h of the 16 cases presented, two rate.rs frem University of Manitoh:l 

am one rater frem Sollt:hern Illinois University rated the erxxJLU1œ.rs 

sanpled for their respective cases. 'lhis provided tINO pairs of inter-rater 

carparisons for each case; rater #1 fran Manitcba an.:i rater #1 fran 

Sout:hen1 illioois an:l rater #2 frcm Manitoba with rater #1 frou Southern 

Illinois. 

Int:er-Rater EstiD:ates-Raters Trained in the SalIe University 

In 15 of the 16 cases at the University of Manitd:::la, b,.Q stardardized 

patients preSP..nted an:1 rated each case in tl;,q clinical evaluation. Inter

rater estimates of reliability for patients trained in the sarre university 

were prcx:hlced by pairin3' the ratinJs of the two st.an:iarùizev patients who 

rated each case. One pair of inter-rater cctrparisons was generated for 

each of the 15 cases. 

Intra-Rater Estimates 

A test-retest design was used te esti.ma.te intra-rater reliability. Within 

rater esti.nates of reliability were made usirg Manitcba raters ard 

Manitoba generated clinical en:::ounters onl y. '!he ratirg pravided by the 

patient during the corrluct of the clinical examination was used as the 

first rat~, the secon::i ratirg was that carried a.rt after a review of the 

videotape of the saIœ erx::ounter. 'IWo within rater canparisons for each 

case were produced, ore for each of the stardardized patients used in the 

original examination. 

'!he Sbx)ent-Patient ErxxAmters ta Be Rated 

A description of the sarnple siz€~ estimates an:l sb.rly population is 
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provided. in Cl1apter 5. A total of 537 videotaped patient-student 

en::xJl1J1t:ers were sanpled fran the 1987 clinical evaluatian acoordi.n:1 ta the 

samplirg procedure ootlined in Cl1apt:er 5. Fifteen percent of the tapes 

were discarded as bein3' technically inadequate resultin3' in a st:u:iy 

p:pulation of 456 erx:::oonters, 16-41 available for the analysis with each 

irrlividual clinical prablem (see Table 8.1). 

TABlE B.1 SM'lE SIlES IlY 19, CAsa: AlI) RATER PAJR TYPE 

CASE JTEJIS RATER PAIR TYPES 

lIuIiber 1 t_ Between Ikliversi!,ï Yithin Lniversi!,ï Yi thin Rater 

RatedfEncolnter 10. Enaulters 110. ~ten 10. Encaulten 

Rated bted Rated 

Pr#1 pr#2 pr#1 pr#1 Pr#2 

1 12 35 35 35 5 9 
2 24 31 31 31 10 7 
3 'J 30 12 
4 20 31 31 31 3 16 
5 8 26 2 
6 10 23 15 
7 20 33 5 
8 8 25 25 25 5 10 
9(s) 12 27 10 5 
9(m) 9 27 10 5 
10 29 16 11 
11 27 32 32 32 8 9 
12 5 28 28 28 4 12 
13 11 36 36 36 13 3 
14 21 30 30 30 5 13 

15 19 42 42 42 9 11 
16 8 27 27 27 15 2 

legend: pr#; refers to the rater paIr of whlch a lI1udnun of two were present for the between lI'Iiverslty 

and w 1 th 1 n rater c~r i sons and one for the wi th 1 n Lnl vers Ity COIJllar i son 

Ilotes: For Case 9, two standardued patIents were used (I.e. mother, son), each wlth thelr Ololi rating 

form 

For the wi thin rater estimates, the actions recorded by the starrlardized 

p3tient durirq the 1987 clinical evaluation at the university of J1ani:taba 

for ead'lof the en:::x:m1ters sanpled were used as the first recx:>rdin:J. 'Ibese 

resul ts 'Ir.ere retrieved frcro rati.rg fonu data entered arx:l verified after 

J 
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the CCiTpletion of the 1987 evaluation. '!he secon::i recoro~ of actions for 

the saIœ encounter was derived fran the results of videotape 

obsel:vation. '!he number of encrunters whic:h 'we:re used in the estirnate of 

within rater reliability for ead1 case are displayed in Table 8.1. 

'lm stardardized Patient Ratem 

'!he starrlardized patients who presented ard rated the 16 clinical problems 

at each respective university in the original evaluation procedure were 

asked te participate in the rater rel iabil it Y stu:ly. At Manitoba, the 33 

patients who presented the 16 cases (two patients we.re traincrl for aIl 

caSP...5 except case #6 arrl #9; one patient was trained for case #6 anl 4 

patients for case #9) were asked to participate. At Southern Illinois, the 

one patient who prese.ntEd JOOSt of the evaluation er"XX>Unters for eam of 

the 16 cases was asked to participate (tatal=17). 

'!he two patients frem Southern Illinois who presented Càse #9 were \.l.J'k1ble 

ta complete the videotape review. As a r2SUlt, 15 stan:lardized patient 

raters fram S.LU.,one for eam of the 15/16 caSf'.-S u.sed in tl1e evaluation 

were used in the inter-rater ast:irnates of reliability for patients trained 

in different universitics. Four of the 33 patients presentinJ the 16 

clinical problerns at the University of Manitcba were unable to participatc 

in the study. 'IWo had died shortly af-ter the original evaluation, one hi1d 

IIPVed out of province ard. one could oot firrl the tiIre ta participc'lte. 

Inter-rater estimates of reliabil i ty for patients trained in the S<1ITe 

tmiversity could therefore œ lik1de on 11 of the 16 problems presented. 'Ille 

number of rater pairs rontrili..ltin:;J ta the estimate of between rater 

reliability for each case ard traini.n:J corrlition are displayed in 

Table 8.1. 

'Ille Ntmi:ler of Items Used ta RatejRecord ActiŒlS with Each case 

'!he numbe.r of items ratedjrecorded by the starrlardized patient with each 

case were prospectively defined by the faculty Iœrnber responsible for case 

developœnt. '!he rn.nnber of items cx:mtribut.i.n":J ta overall case estimates of 

d:lsel:ver agreerœnt an::i systematic score diffe.ren::::es are displayed in 

Table 8.1. '!hese ~e frem 5 to 29. '!he majority of it.en:s required the 

starrlardized patient te record actions taken by the stl.rlent as a proxy for 
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a facul t:j cbserver. Action record.in:J was done on a did1ot:aoous scale of 

present or ab5ent. Ratirq of cx:mm.mication ability was required in 6 cases 

an::l was usually clone on a 7 cata:jory LiJœrt scale. In these situations the 

starrlardized pa.tient was actin;J as a proxy for the real patient. In this 

study, cœm..mi.cation ratirq was c::atpleted on only two cases, case 8 ard 

16. In the remainirq 4 cases, action recording an:i CCil'IITP..lIÙ.cation ratirq 

was reqJ.ira::i. Orùy the action recorclinl was carpleted by patient raters 

participatirB in this st:u:iy. 

Rat..iIq :rnst:ruIIEnt 

Encounter ratin;J forms were developed for each case by the faculty 

responsible for developirq the evaluation in the two universities. '!he 

developœnt process is described in Cl1apt.er 5. In:li vidual ratirq foms 

were prospectively developed. for each case. 'Ihe content of the ratirq forro 

was c:ase-specific arrl was d.epen:ient on the objectives ta be rreasured with 

eam case. 'Ihe only exception was in the ratin:;} of cx:mrunication an:i 

doctor-patient relationship where one canrron fom was u.sed aCl"C"""'">5 all 

cases. Most rati..nJ fonus required the presence or alJse.rce of an action te 

be recorùErl on a dichotarrous scale. In satE instances, certain conditions 

(eg. exarnimtion technique) had te he satisfied before an action lNaS 

recorùed as bein:J present. Ccirpetence in cc:mm.mication was rated in aU 

but one lJ1Stance on a 7 category Likert scale. Rati.n;J fonus used for each 

case are fClllI"rl in Af:pen::lix 6. '!he saIne ratirg foTInS which were used in the 

1987 evaluation were used to rate the sarrple of encamters videotape::l for 

the rater reliability studies. 'The only difference in ratin3' fonIlS was the 

:ilx:lusion of an additional category for eac:h action. It was used when the 

rater was unable te record/rate the action in question due to tec.hnical 

limitations of the videotape. 

Rat:in:1 Prcx:::OOure 

starrlardized patients had been oriented to the ratin:J fonns whldl they 

~ te c:arplete approximately one ta two weeks before the actual 

examination. The same patients were paid to participate in the subsequent 

ratirq of videotaped erx:xJUI1ters whlc:h ~ saropled frem the actual 
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examination in bath universities. On average, the ratirg of the sanple of 

videotapOO encalIIŒ 'S oca.trred 3-4 JlX)l1ths after the actual 

examination. 'Ibis t..irœ interval sho..ùd minimize the risk of recall bias 

for the within rater estimates of reliability. 

'l'wo identical tapes we.re pro:iuced for eam case (one for eélm 

university). Each case tape incllrled the encounters sarrpled fran both 

universities. The arder in which encc:mlters was prese.nted on each tape was 

ran.:kml y determined. Rardanl Y ordered encounters "Were nurnbered. 

can.secuti vel y . 

'!he procedure for ratinJ the sarnpled. videotapes was starrlarùized across 

aU cases rated am lx>th university settirgs. '!he protocol for ratirg the 

videotapes was provided to the stan:1ardized patient trainer lI1 each 

university who u.se::l it to pravide instructions ta the starrlardizcd patient 

raters. A copy was given te each st.ardarùi.zed patient rater. 

'lhe protcx::ol requested the st.andardized patient ta review each encountcr 

as consecuti vel y prese.nted on the tape pro:::luced for each case. 'lhe 

st.arrlardized patient was instruct.ed ta watch the encounter. At the 

corrpletion of the encounter, a prœpt on the videotape a.sked t.hcm ta 

record/rate the actions taken by the student usinJ the ratirg tom 

developed for that case. 'lhey were then as1œd ta reviE!W the œxt ero:JUflter 

arrl cc:mplete the sarre procedure. 

'lhis proc:edure for ratinj the encounter mimics the procedure US€d durirq 

the actual evaluation. 'Ihe only differen:::es OCt...'œ..n the actual evaluation 

arrl the videotaped ratinj is that the st:aroardized pat.ient dld oot have ta 

present the case as well as rerremJy.:;.r the actions taken by the studcnt. 'Ihe 

intrcduction of this artific:iality would likely act te fac1.11tate rrore 

accurate recall of the acti<Jns taken by the stu:ient. sin::::e the rat:Ln] 

con:litions were the saIœ for all starrlaIÙized patient raters, this aspect 

of the study proce:iure would IY.Jt bias the estima.te of between rater 

estimates of reliability. It may bias the within rater estimat.es of 

reliability since the frnt ratiDJ was done in the evaluation sett.irq 

where the patient io.U..1ld have bee.n presentirq the case as weU as recordirq 
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actions taken at the CCJIt)letion of the en:xmrt:er. 

L.iJD.itat:i.cns in 'nle USe of Vi.deot.aped En.:nmters 

'Ihe advantage of usirq videotaped encounters is that it allows bath the 

student arrl the ratirg cardi tians ta be starrlardized. 'Ihe resul tinJ 

estimates of rater reliability could therefore he rore mnfidently 

attributed te clifferences te~Jl ra"tP..rs rather than sttrle.i'1ts or rat~ 

corrlitions. This advantage holds for the tetween rater estimates of 

reliability. For within rater estimates of reliability, the st:OOent 

en:::ounter is stardardizEd. rut the ratirq carrlitions are different. 'lhe 

resultirq estimates of mtra-rater reliability may therefore partly be a 

furction of diffe.reI~ in the ratirq coroitions rather t'han the 

reliabil i ty of the rater pe.r .se. 

'lhe clisadvantage of videotape is that sane actions may te diffia.ùt ta 

evaluate fran a videotape recorclin::J (eg. liver palpation). Secx:ln::Uy, 

ratinJ at the canpletion of videotar:;e reviE!W does not mimic the exact 

corrlitions for ratirq in the evaluation sett~ lJecaUS4~ the patient i5 rot 

requirerl ta present the C"..a5e. unforb.mately, there is no rreans of 

starrlardizi.rB the con:litions arrl subject of reaSUl'erren1: urder the usual 

live evaluation corrlitions since only one patient can pre5PJlt the case. It 

is anticipated that the use videotape ratin;J may bias the estimate of 

rater reliabllity in a positive direction (Le. lirprove reliability) since 

recall is net harnperej by the simultaneous requirement of case 

presentation. 

rata Pnxb JCFrl by the Vi.deotape Rat.irg Proca:hJ.re 

Rat.irqs for each en:::ounter were prcx:iuced by the starrlardized patient who 

presented each case at Southern Illinois ard the two starrlardized patients 

who presented each case at the Uruversity of Manitoba. As a result, three 

data sets are procruced, one for each of the rater reliability estimates. 

An exanple of the constnlction of each of the three CXlITparisons is 

provided in Table 8.2. 



1 

---- ----- ---

322 

TAIllE 8.2 • EXNIPlE OF TIE ClIISTIIU:TlaI OF TIIE TIIIEE RATIlI IDFARI5aIS USI .. CASE ri 

CASE 11 

Actull Evaluation Ratirv yideotape R.tiOA 

lIIInitcbl S.I.U. Manitot. 
(A) (1) (C) (D) (E) 

Rater 1 bter 2 Rater 3 Rater 1 Rater 2 
rF5 n=9 lFl5 n=15 n:15 

Action Taken: Ï§ M2 ~ !!2 ID !!.Q ~ !!2 ~ No 

Ite. " 5 0 9 0 14 14 13 15 19 11 

1 tem 12 0 5 9 0 11 22 12 21 6 28 

Item '12 5 o 9 o 9 26 34 o 34 

Total Score 90X alX 44X alX 76X 

Notes: Inter-Rater Cooparlson--Cl1fferent UnlVersltles: The agreement between Rater 3(C) and Rater 1(0) 

as well 8S Rater 3(C) 000 Rater 1(E) WIIS calculated for the 35 ef'lCOU"Iters; one score for each 

Item and one total score. 

Inter-Rater Cooparlson--SéI11e UnIverSity: The agreement between Rater 1(0) and Rater 2(E) was 

calculated for the 35 encounters for lnchv1(iJal Iterm and total score. 

Intra-Rater COO'§?arlson: The agreement for the 1st ratlng by Rater 1(A) aOO the 2rd ratlng for 

Rater 1(0) wes calculated for the fIVe stLKlents rated 10 the actuel evaluatlOf'1 for each Item and 

overaLL encounter score_ The same procedure was used to caLLulated agreement for Rater 2(8) and 

Rater 2(E) for the mne students rated ln the 8ctual evaluatlon. 

1) Within Rater Estillates of Reliability: 

within rater estimates of reliability are calculaterl by usirq the ratirq 

pravide:i by each lo'.anit.cba stanlardized patient durirq the actual 

evaluatioo ard the secord ratirq pra:luced aft.er videotape review. A pair 

of ratirqs is therefore produced for each eocounter. A total of 244 

erx::x:::mlters were evaluated on two occasions. 'IWenty-nine patients fran 

ManitdJa produc::Ed pairerl data whieb aJUld he userl in the estimate. 

A total of 252 ratin:::J items a:mtrib.Ited ta the overall estimat.e with a 

~ of 5-29 per case (see Table 8.1). 
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2) ~tween Fater EstiInates of Beliability for Raters Trained Together: 

Between rater estimates of reliability for cx::mron ~ corrlitions are 

estimated by :pairin:J the rat~ prcdlla:rl for eam e.nccunter by the two 

st.arrlardized patient.s present.i.nj the same case at the University of 

Manitoba. 'There ~re two rate.rs frem Manitoba for 11 of the 16 cases. In 

case #9, 4 raters participated resul tin:] in two pairs of ratin:]s, one for 

the t:wo st.arrlardized patients who playe::l the nvthe.r arrl one for the two 

st.arrlardized patients who played the san. A total of 12 pairs of rati.n3s 

were used in estimatin;:J the reliability of patients trained together. '!he 

m.nnber of eoc:ounters used in estimat~ reliability was 371 for the 12 

rater pairs. 'The number of items was 176 with 5-29 per case (see Table 

8.1) • 

3) Between Rater Estimates of ReliabiLity for Raters Trained in Different 

Universities: 

Between ratp....r estlirates for different train.in:J con::litions are estiroated 

by pairin:J the rat~s produced for each encounter by the patient frem 

Southern Illinc)ls University with the pati.ent from Manit.oi:Ja for each 

case. sirce with nost cases, two patients fram Manitd:la rated each 

erK:C\ll1ter, tvlO canp:rrisons of inter-uni vers i ty differe.rces in rati.n:J are 

possible with 12 of the 16 cases. A total of 445 student-patient 

erx:ounters were rated by the 39 st:arrlardized patients tram the u..u 
universities; 15 patients frou Southern Illinois and 24 patients frem 

Manitoba. The m.nnber of items contri.butir~ to the ( ~timate overall cases 

was 231 with 5-29 for eadJ. case (see Table 8.1). 

4) Item Ratirgs: 

A total of 252 items ~ rated acrcss the 16 cases. For ead1 item, three 

to five estimates of observed agreement were obtained, one te t:v.u for each 

type of rater pair. Ead'l estimate of abserved agreement was based on the 

ratirqs of 5-40 patient en::ounters, the nurnber of encounters deperrli.nj on 

the rater pair type and case (see Table 8.3 for the breakdown of sanple 

size by case arrl rater pa.ir type). '!he total rn.nnber of observations of 

c::b:.erved agreement for all items was 990. 

------~~~-----
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'll1e rat.irq fo:rm cx::mpletErl by eadl rater for eam encamtt'r was used te 

calculate a student e.ncamter scare. 'Ihe case blueprint œ'SCribed in 

01apter 5 specified the manner in whld1 scores fran the patient ratin;J 

fom were te be calculated. In cases where the patient was record..irg 

actions taJœn on history, physical ex.am, manage.rœnt or tead1.irq, the 

percent of actions taken ta t:hœ;e listed was cala.ùated by siIrple 

addition. with b'1e exception of ale case, eam action listed had a weight 

of c:n:!. In cases where tbe patient was rat.i..rq carmmication ability on a 

Likert scale, SCéÙe points were convert.ed te a nurœrical continuous scale 

an::l the Illll'œI"ical ratirq achieved on each scale was added to produoe an 

overall score. 

'l11e case blueprint in 10 of 16 cases defined the mi.nirru..un m.1Jllber of actions 

whid'l III.lSt be taken by the student ta pass the case. 'Ihis mininum passin:} 

level was awlied to the ~res produced by eam retient for all 

eI'lCCAll1te.rs rat.ed. '!he prq:xJrtion of stu:ients pass~ arrl failID:J was then 

cala.ùated for each rater. 

In the rernaini.rq 6 cases, no pass/fail criterian was specified for the 

patient-rated c:x:::tipOl1eI1t of the case. An overall pa5S.in:;J score of 60% was 

arbitrarily specifie:::l in cor university. 'Ihls was awlie:::l to aIl 

eJ"XX)UJ1ters rated by raters frem the two universities in arder ta examine 

trenis in the proportion of students passin:J ard fa il in:J as a furx:tion of 

evaluation site. 

Rater Pair Type: was defined in one of three IIIltually exclusive 

categories: 

1) Between University Pair Type: consisted of ~ starrlarcUzed patients 

who presented the sane case rut were trained an:! used in different 

university settirgs. 
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2) within University pajr 'I\7pe: cansisted of two stan:larclized patients 

who presented arrl rated the same case arrl ~ tra..i.ned am used in the 

salIe university set:tirg. 

3) within Rater Pair 'IYDe: o::nsisted of the same stan:larclized patient 

ratirg the saIœ en:::amter 00 two separate cx:x:asians. 

Eacn rater pair, for the three defined types, generatect one observation of 

dJserved agreement for eadl of the items rated for the case. '!he rumber of 

iteIœ varied by case (see Table 8.1). Eadl d:lservatian was based an the 

ratirqs of 5-40 st:u:lent ercounters, the number depen:lent on the case am 
pair type (see Table 8.3 for breakc1ao/n) • 

TAIIl.E S.l TIE 1111ER OF œsoIVATlOIS Of c.BS[JMD AGREDIEXT Fœ ITEMS III CASE AlI) RATER PAIR TYPE 

CASE ITEJG II.IIIH OBSOIVAT H.5/1 TEIl TOTAl œsERVATlOISI 
RATED Bl RATER PAIR TYPE CASE (ltems*peirs) 

Bet-Unlv Wlth-Univ Wlth'Rat 

1 12 2 ? 60 
2 24 2 2 120 
3 9 0 1 18 
4 20 2 1 2 100 
5 8 0 16 
6 10 0 20 
7 20 1 0 40 
8 8 2 2 40 
9(s) 12 0 2 36 
9(m) 9 0 2 27 
10 29 1 0 1 58 
11 27 2 1 2 135 
12 5 2 2 25 
13 11 2 2 55 
14 21 2 2 105 
15 19 2 2 9S 
16 8 2 2 40 

Total 252 990 

Legend: Bet'UnlV: between unIversity; With'UnlV: wlthin university; With'Rat: within rater 
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RatiIq Fmll Factars: 

ltan Type: was defined as the content of the item ta be rated in ale of 

seven lIIltually exclusi va categories: History, Rlysical Examinatian, 

Diagnosis, ManageJœnt, Teadtirq, CœmJnicatian am. Auxiliary iteJts. 'Ille 

252 items rated across the 16 cases used in the evaluatian were classified 

by the investigator. '!he reliability of classification \>JaS estimaterl by 

reclassifyirg a 15% ran::1an sanple of 252 of the items. '!he agreement on 

the first an:i seo:rd classificatioo was 98.7%. 'llle resulti.n;J 

classificatioo of item type by case is displayed in Table 8.4.1. 

TABLE 8.4.1. TIE lIREAmU OF ITBIS B' TYPE AlI) ADCEJEJIT lE\'El. Fa! TIE 16 a.INICAL PRœlBIS 

CASE , 110. ITEJIS Bl TYPE 110.1 TEMS BV .Il.IlŒJŒJ(l LEVEl TOTAl 

lis Phy Dx MIl Te. ca. AI.a ActYl1I crit A*Q Qual 

1 8 4 11 12 
2 7 3 13 23 24 
3 9 8 9 
4 14 6 18 2 zo 
5 8 8 8 

6 6 3 8 2 10 
7 12 8 14 6 20 
8 2 6 2 6 8 

9(5) 6 4 2 11 12 
9(m) 3 5 3 2 1 3 9 
10 15 14 24 5 29 

11 18 9 26 27 
12 5 4 5 

13 10 11 11 
14 12 9 21 21 
15 3 13 1 15 3 1 19 
16 8 2 6 8 

Total 95 76 40 11 27 2 191 34 8 19 252 

X 38 30 .3 16 4 11 .8 76 14 3 8 

Legend: His: history iterœ Act Til: records actIon present or absent 

Phys: physical exam items trit: records action present accordlng to criteria 

Ox: dlll9nosis ,t_ Ala: recordt. presence and qual'ty of actIon taken 

Mg: lllllf'lllgement 1 terœ Gull: rates quel 1 ty of actlon(S) taken 

TM: teachmg items 

ca.: camU'I1Catlon 1 tems 
ilia: al.llullary !tenu 
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Jui:Ierœnt 'I\7pe: was defl.ned as the type of ju1gement required of the 

stamardized patient in recorù.iIqlrat.irg an item l.Il one of fc:ur m.rt:ually 

exclusive categories: 

1) Actioo Ta1œn-YesjNo 

2) Acticn Taken-Yes requires tlle j~ezœnt that explicit criteria 

were JOOt 

3) Actioo Taken-Yes requires that the behavioor ocx::urred an:1 the 

quality of behaviarr was perceived te be acx::eptable(no criteria 

specified) 

4) Rated QJality of Behavic:ur 00 a LiJœrt scale. D'le 2b2 items 

rated \IJere classifiai by the investigator. '!he reliability of 

classification was estimated usirg the same procedure as for item 

type. '!he agreement was 96.4%. '!he resulti.rq classification of 

items by judgenent type is di:,~layed in Table 8.4.1. 

Item Ambiguity: was defi.ned as the mnnber of actions which !Nere ircluded 

in the rat.irg of one item. Ideally, one action should be specified. for 

ead1 item te minimize <::mbiguity in ratin:] (IRs Raj, 1972). Wlen t\.t.Q or lTOre 

actions ôLe specified (eg. examined l'ëmJe of notion for knees arrl hi~) in 

an item, the rater IWSt determine whether the perfornance of one or mth 
actions is required ta qualify as a Yes respo~. The nurnber of actio'1S 

iochrled in ea.ch item was classified by the investigator in one of three 

lllltually exclusive cate:;Jories: one action, twu or IOOre explicitly stated 

actions, nultiple actions implied but oot explicitiy stated in an item 

(eg. examines extremities). 'lhe reliability of classification was 

estimated by reclassifyim a 15% ran:lan sanple of the 252 items 

dassified. 'Ihe agreement be'bNeen the first anj second classification was 

95.2%. 'Ihe resultin:J classification of items by case is displayed in Table 

8.4.2. 
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TNILE 8.4.Z TIE ~ Of PIIœlEIIS IT na _IWITl Fœ TIE 16 CLIMICAL P.:8l.SIS 

ITBI_ICiUIn lUTA&. 
1 KtÎwVit_ "'tipte apl h:it ... ltipte ililplicit 

2 10 0 12 
2 19 2 3 24 
3 8 0 1 9 
4 15 2 3 20 
5 8 0 0 8 
6 2 6 2 10 
7 9 4 7 20 
8 0 2 6 8 
9(5) 3 2 7 12 
9(m) 0 4 5 9 
10 11 12 6 29 
11 10 7 10 27 
12 1 0 4 5 
i3 0 2 9 11 
14 10 3 8 21 
15 14 3 2 19 

16 0 2 6 8 

Total 112 61 79 
252 
X 44.4 24.2 31.3 

Item Number: was defi.ned as the number of items the stardardized patient 

was required ta rate for each en::runter. 'Ille number of items 

recorded/rated for eadl case was prescri.bed by the facul ty persan 

responsible for case develc:pnent (see C1apter 5). '!he rn.nnber of items 

rarges fran 5 te 29 an:i will be treate1 as both an ordinal arrl continuous 

variable in the analysis. 

Missirg [Bta am RespalSe Bias 

Fan: starrlardized patients fran Manit:.OOa am two patients fran Illirois 

were· unable ta participate in the st:trly. In arder to determine whether 

re:,--pc:nse bias may have been intrcx:luced by the exclusion of these patients 

fran t:..11e study, the or 19inal ratirq SOJres p:rrxnJŒrl, duri..rq the 



1 

1 

329 

CCJIilre.hensive evaluation, by participatirg patients will be c:x::trpared to 
scores p:r:cx:lucErl by pa.tients who 'Nel"'e unable to participate. 'Ibis 

carparison will be limited te the 3 patients fran the University of 

Manit.cba because original evaluation SOJres are arùy available for 

Manit.c.::ba students. Failure te fin::i significant clifferences in scores 

be~ pru..-ticipants ard rar-participants will oot œcessarily rule rut 

the preserx::e of resp::nse bias rut \\oO..Ù.d ~est that the non-participati.rg 

patients were not clifferent in the way in which tbey rated stu::ients in the 

original evaluatian. 

'!he use of videotapes rather t.han live en::ounters as the 4:0ntat for 

present~ the clinical situation intrcxluces an ac1ditional factor whid1 

mùy influen:::e rater agreeœnt. '!he starrlardized patient had the option, 

when review~ the videotape, te in:licate tbat the videotape was 

inadequate te maJœ a decision on an item, As a result, a biased 

representation of the agreement between raters by predictor variables 

ca.ùd resul t if ceI.tain i teIns Ne.:re IIDre apt to be classified as 

'unratable 1 by di f ferent rat..t::.L"'S. In order te estimate the preserx:::e of this 

type of re5p)nse bias, the percentage of ti.Iœs items were not rated by 

eam rat.er pair ~ype arrl each ratin:J form factor will be evaluated by one

way MKJVA. If an association is faun:j between the pe.rcentage of times 

items were net rated, the relationship with the cbserved agreerrent will be 

evaluated. 'Ille percent of items miss~ will be identified as a confourder 

if associated with rater pa.ir type or rati~ form factors arrl OOserv'ed 

agrearent. 

Rater Re.liability 

'D1e prirrary interest. in the examination of rater effects is to dete.nni.ne 

the extent te whicn tvJo raters agree with t:hem.selves or eam ether in the 

ratirq/rea:>rù.iJ'q of the sarre encounter. 'Ihree methcxis of surnmarizirg 

agrearent wll1 be u.sed: c:h;aved agreement arrl J<at:pa for ca~orical data 

(items) am an intra-class correlation coefficient for continuoos data 

(overall en:::wnter score) • 
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1. Ci:seIved Agreement 

Ci:lserved agree;tœmt will be calculated for each item, case an:! rater 

type in the follChlinl manner: 

a) Obse.tved. Agreement ta an Item: the percentage of tbres two 

ratin:Js of the same item are in agreexœnt for erx::ounters 

evaluated. 
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b) Obse.tved. Agreement for the case: the average agreerrent for items 

in eam case. 

e) 0bseIved. Agreement for Rater Pair '1YJ?e: the average agreeJ'OCmt 

for all cases for the three type of rater pairs. 

2 • Kappa am Starrlarùi zoo. KaPpa 

'Ihe k.aI:Pa statistic will be calculaterl for each item as well as the 

average kar:p3. for each case an::l rater pair type. KaWl proviàes a 

Sl.ID'InaJ:Y neasure of the ctse.rved agreem=.nt correcti..rxJ for the expectOO 

agreezœnt which aJUld occur by c.haI""ce ?lone(Fleiss, 1981; Cohen, 1960) . 

Sin::e the max.inum value of kaI:Pa CëU1I'X.t be ootained in sltuations 

where there is high or leM prevalence ..Jf the event. am differerx:::es in 

the marginal proportions, starrlardized ~ will also be estimated. -

starrlardize:l kappa adjusts the estimate of kappa for the rnaxinu..nn 

possible kappa whic:h coold have been ootai.Im given the marginal 

prevalerx::e of events report.ed.(COOen, 1960) • 

:3. Intra-Class Correlation Coefficient 

The intra-class correlation coefflcient will be calaliated for each 

rater pair type usin;J the averall sb.rlent score generated by the 

ratin~'S of each eraJUI1ter. '!he intra-class correlation \.Xlefficient 

provides a SUlliIaIY estilnate of the magnib.rle of m'"'~t error 

relative ta the diff~ in the estirrate of t.r"\l"! ability aITOn:J 

stu::ients (Winer, 1962). '!he correlation coefficient c.\SSl..UlES a value in 

the interval fran <0 ta 1 with 1 i.rrlicative of the theoretically 

qrt:imal situation of ID me.a.surenent error (Le. varian::e in rati~ is 

attributable ta students rather than raters). 

'---- --------------
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Finally, a .Pearsoo product naœnt correlation coefficient will be 

cala..ùated for each case arxl rater pair type. Alt:.hcu3h it is oot an irrlex 

of agreeœnt (Bl::m:i & Altman,1986), it prcNides data whid1. wo..ùd permit 

carparisoo to ather reJ:X)rted rater studies reviewerl in Cl1apter 4. 

systaDatic Diff~ Between am within Raters For 0Verall. Score am. the 

PrqJort-..icn of stWents Pa.ssinJ am FailiIg 

'Ihe primary interest in exam..i.nin;J for systematic differen:::e.s between 

raœrs is to esti.mëtte the potential for bias when raters are confourrled 

with evaluation site or oore .Jan one rater is bein;J used to present a 

case. large scale evaluation of carrpetence usin;J staroardized pati.ents is 

bein;J con.sidered by liœns~ broies in both the united states arrl canada 

(~lnick, 1989; Bérard, 1989). In order to corrluct such an evaluation, 

IlU..Ùtiple evaluation sites will be required. with local recruit:ne.nt of 

starùarclized pêltients arrl raters. A fun:l.amental prerequisite of such an 

evaluation is that performan:::e scores a.ïd passjfail status are TXJt biased 

by the site in whieb t:.h2 evaluatian is corrlucted. 

To evaluate whether syst..enatic clifferen::::es exist between raters arr.! sites, 

differen:::es in overall scores gene.rated by raters in clifferent arrl the 

saIœ evaluation site will be calculated. 'Ille null hytX)thesis be~ tested 

is that 00 system:1tic differen:::es exist between rater'S in the sarre or 

different sites. This hypothesis will be evaluated for each case arrl rater 

pair us~ a pêlired t-test. 

In order to explore the :i.rrpact that <±served cliffereJX:eS between rat:.ers 

might have on pass/fail status, cliffererces in the propJrtion of stu:lents 

fail~ or pass~ for eam rater pêlir evaluated in eam case will be 

calculat.ed. 'Ille null hypot:hesis of no differen::::e will be teste::i usinJ 

r-t::Nemar' s test for paired ca tegorical data. 
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CNerall trer:ds in the number of st:u3ents passirg am failin;J the clinical 

evaluatioo will also be evaluated. An arbitrary cut-off ':Jf 60% will be 

used as the m.inilIum pêlSSln:J score. 'Ille proportion of stu:ient erx::a.mters 

web failed te meet this criterion will be cala.ùated by rater arrl 

university site. 

'1he Evaluaticn of Predictive Factors 

'00 graJI:S of potential predictive factors will he evaluaterl, those 

related te the ~ of rater pair arrl. those related te attributes f the 

rati.n:J form (eg. item type, item ambiguity) 'Ihe depeOOent variable in this 

analysis is the obseJ:ved agreenvant pr<Xiuced for each item e'"aluated by 

each rater pau-. 'Ihe.re are 5 IX>SSible pairs of raters, two for the l:etween 

rater pair type, one for the within U1ùversity pair type arrl t..K> for the 

within rater pair type. One dJservatiOlI of agreen-ent per rater pair type 

for each item will be prcx:luced by taJ~ the average of the two pairs whcn 

present. 'Ihis will result in 3 OC>servations of agreenent for each item 

(one for mch rater pair type) . 

Bivariate relationships between potential predictive variables an:i 

cbserved agreement will be initially evaluated usirq a one-way ANJVA nod.el 

for nominal level factors arrl liœar regression for ru.nnbe.r of items. A 

mixed NVlA IOCdel will be used to esti.m3.te the irrleperdent cxmtribution ot 

eam factor te d:>se.rved agreerrent. '!he rarrlan factor is the nurnber of 

items arrl the fixed factors are item type, item ambiguity, judgcrœ.nt 

level, arrl rater pair type. since the design is unbalanced 1 nu.ù tiple 

regression analysis will be used. ta estimate the variarce o:xnponents. 'The 

varyim precision of each esti.m3.te of agreerœnt will bE: taJœn into account 

by canyirq out a weighted regression analysis Wlth the weight beinJ 
defined as the sarrple size used te proo1.1.ce each c:bservation of the 

deperrlent variable. 
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'!he stamardi.ze.d Patients 

Table 8.5 displays the 1OOaI1 st:l.dent scores calallated for the stan::1ardized 

patient ratirgs in the original Manitd::a E!Vi:Ù.uatioo. St:Wents were 

essentially rarrlcmized te starrlarùized patient 50 differe.rx:::es in the 

rat~ betwee.n patients can be attrib.Jteà to rater differences rather 

than diffe.ren::es in the p:::p.ùation of stude.nts evaluated. S.incE> sma.ll 

sa.rrple sizes l i.rni ted the precision of the estima.te, the d::lseJ:ved 

diffe.ren:::es in scores rather than those of statistical significaJ;œ will 

be diSOJ.S..sed. It can be noted that the average diffe.ren:::e be~ 

participatirq am oon-participatirq st.arrlardized patients was smaller than 

the average difference œtweeJ1 participatirq patients for the saIœ case 

(6.91% vs. 11.23%) • Although this v.uùld suggest that there were no major 

differerO?S betwe.en non-participants an:l participants in te.rms of the 

ratirqs provided in the original evaluation, it is notable that all 

non:-participants had higher IœaI1 sb.rle.nt scores than their participatirq 

counterpart for the same case. 'This might irrlicate that starrlarùized 

patients who did lXJt participate were IrDre lenient raters. If 

participation was lm ted te less lenient raters 1 rater reliability 

estimates v.u.ùd prOOably be biased in a p::x:;itive direction. 
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TABlE 1.5 S1lOEIT SCaiES CAlIll.ATtD Fm. 1987 EXNUIlATUII RATUlliiS f1QIJ PARTICIPATUIG AID 

lUI-Hall Cl PATIIIG St AIIlAIIP IlED PA TlOOS 

Cases "-"e Olr S]andardized Patient Did Not Participote 

j3 

tI5 

tn 
'10 

lIon-part i cipont 

S.P. Stuient ~ 

rI Meal (a.d.) 

6 

17 

11 

5 

92.59X (11.48) 

73.53% (9.7) 

86.36% (10.27) 

5M.S7l (13.74) 

Average DIfference 

ParticijWlt 

s.P. St\Jdent Score 

• ....., (a.d.) 

12 

2 

5 
11 

87.96l (11.07) 

68.751 (8.84) 

73.00X (12.04) 

53.90l (18.45) 

cases ~ 80th stlrdardized Patients Part:ici!l!!ted 

case 

*1 

*2 
tI4 

*8 

*9(104) 

*9(S) 

*11 

*12 
*1.5 

*14 

*15 
*16 

ll1t S.P. Participant 

Stu:ient ~ 

• Mean (lI.d.) 

5 66.00% (37.82) 

10 SB.OO% <12.29) 

3 75.00% (10.0) 

5 76.00% (6.75) 

5 60.00% (35.66) 

5 31.67l (18.07) 

8 62.98% <11.98) 

4 100.00% (0.0) 

13 73.43% (25.30) 

5 67.62% (7.82) 

9 38.60X \ 16. 01) 

15 69.17X (9.85) 

Average DIfference 

2nd S.P. Plli"ticipwrt 

Sbdent ~ 

• Meon (lI.d. ) 

9 86.67X (11. 18) 

7 64.29X (35.52) 

16 60.94% (12.55) 

16 77.25% (6.40) 

10 70.00" (22.25) 

10 21.67l (11.92) 

9 73.93" (12.13) 

12 90.00% (28.92) 

3 72.73" (9.09) 

13 63.37X (20.52) 

11 56.94% (8.43) 

2 8O.00x (14.14) 

Legenj: !!: the rurber of stl.dents 1 n the stlody slII!l)le 

Difference 

4.6.3 

4.78 

13.36* 
4.85 

6.91 

Difference 

20.67 

23.71 

14.06 

1.25 
10.00 

10.00 

10.95 

10.00 

0.70 

4.25 

18.34* 

10.83 

11.23 

334 

/IIean: the average student score calculated on the basis of the standardlzed patient ratlngs ln 

the 1987 examlnatlon 

~: the dlfference IS statlstlcally Sll1l1flcant USlng an lrdependent t·test after usmg 
Sonferrom's correct 1 on of the Type 1 error. 

S.P.: standardlzed pIItlent 
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Pot.enti.al PrErlicti ve Fact:ars 

Table 8.6 provides a break.do.m of the percent of t.ilœs that items could 

rot be rated for ead1 of the potential praiictor variables. 'Ihere are 986 

cbservations in the data set, <ne correspordin;J te each d:lse:rvation of 

ciJeerved agreaœnt. '!he percent missirg is calculated on the basis of the 

rnnnbPx of tilDes the itan could D.:1t be evaluated in the 5-42 stujent 

encamters rate:::l by eam rater pair type for ead1 case. 

Differ-erx:;es am::>rq the categories of ead1 potential predictor were 

evaluate:::l usi.n:3 a Gr'e-'Way WIJVl ... design an:i regression analysis with dummy 

variables. The null hypothesis beirg evaluated is that there are 00 

diffe.reoc.es in the percent missi.nq arong categories of €~cb predictor. It 

can he ootro tbat the null hypothesis was rejected for eacb of the 

variables considered. 
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TABlE 1.6 TIE PERŒJIT OF TIIES lmG a:uJ) .:JT lE EVAl..UIllB) VITll. CATEIDIIES Of EACII Of TIE POTDITIAL 
PtŒUICT(1I VARIAIIlH TO lE EYALLIATED 

Pnedictor Vari.tKe 

Rater Pal r Type 

Betweefl Url1Versltle5 

\JI thln UniverSity 

\Jahln Rater 

Item Type 

History 

Phys i ca 1 EXfIII 

Diagnosis 

Management 

TeachH1g 

COOJTU1lcatlon 

Awul iary 

Ju:lgement Leve L 

Act 1 on Y IN 
Cr Iterla 

Ac, 1 on+Qua lay 

Oullllty 

Item AnblglJlty 

()')e ~ t 1 01'1/1 t em 
MultIple explicit 

Multiple I~licit 

1 tem NUli>er 

0·5 
6·10 

11·15 
16·20 
21·25 
>25 

avertlll 

• 

384 

176 

424 

343 
299 

5 
162 

47 

121 
7 

745 
114 
36 

89 

438 
227 
321 

25 
161 

151 
235 
225 
189 

986 

A'<IIII!nIge Z 

lIiaira 

1.48X 

4.84" 
3.43" 

3.33" 
9.8OX 

15.24" 
2.08% 
3.35" 
3.89X 
9.61" 

4.11" 
14.01" 
2.2" 
4.95" 

3.83" 
7.53" 

6.21" 

8.96X 

4.55" 
9.08% 
8.51" 
1.79X 
3.45" 

5.45" 

S-D. 

11.71 

9.30 
9.52 

6.11 

13.71 
18.7'9 
6.00 

8.26 
12.85 
7.28 

8.45 
15.15 

5.6 
14.76 

7.52 
14.13 

13.13 

19.64 
10.62 

12.55 
15.41 
4.83 
6.19 

11.37 

F 

15.49 

16.59 

*17.63 

33.03 

9.08 

13.83 
+14.34 

Legen:i: !!.: the rurbe'r of observat IOns of observed agr eement per category 

3.1 

9.2 
6.8 

9.2 

1.8 

6.6 

1.4 

P··V.l~ 

.000 

.000 

.0001 

.000 

.0001 

.0001 

.0002 

Average" MISS 1!'lQ: for each observat 1 on of observed agreement for each 1 telll and rater pa Ir type, 

the percentage of tlmes the Iteaa could not be evaluated was calculated. The average of these 

values for aIL Items ln the respectlve category WéIli calculeted and 18 tabled above. 

F, R2 & P: calculated on the bIIsls of a one'~lay AWJVA desIgn UIllng llneer regreS810n enalysls 

wnh cUnny vari ables 

!: the F, R2 and P'value ..nen Item f"UI'ber 18 treated 88 a Contll'l.JOUS varIable 

*: the F, R2 and P'value ..nen dlsgnœlS am euxlllery Items are excluded frClll the analyslS 
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In order to de~ whether the rateability of an item fran videotape 

v.o.ùd be a aJnfa.m:::ler in the analysis of potential predictors of 

agreeIœl1t, the relationship between percent missi.rg an:! abserved agreE'lTel1t 

was evaluated usirg linear regressian analysis. Table 8.7 provictes the 

estinated betas, F statistic, ~ anj P-value by case am overall for this 

relationship. 

lAIR.E 8.7 RELAT 1 (8SII1 P lIElWEBI 1 "1 SS 1 ... MD œSERVED NiREBEIIT il CASE 

CASE • 1 MISSI~ (S.D.> a2 1 F P-valUl!' 

.1 60 16.42 OS .66) 6.63 '0.48 4.12 .047 
112 120 .91 (3.67) 0.19 -0.19 0.23 .633 
~ 18 12.78 (16.25) 1.89 '0.10 0.31 .587 
1#4 100 8.03 (13.57) 0.31 0.08 0.31 .58 
.s 16 .72 (1.55) 0.00 '0.16 0.00 .951 
116 20 9.13 (6.13) 27.77 -1.25 6.92 .017* 
.7 40 11.67 (15.64) 1.85 ·0.07 0.07 .792 
118 40 5.8 05.5 23.30 '0.63 11.54 .001* 
~(s) 36 .31 (1.04) 3.26 '2.51 1.14 .292 
~(m) 28 1.1 (3.22) 0.35 -0.32 0.09 .m 
.10 56 3.33(8.11) 0.44 0.19 0.24 .626 
.11 133 3.50 (5.22) 11.86 -0.91 17.63 .0001* 
.12 25 8.96 (19.65) 3.28 0.08 0.78 .386 
.13 55 6.72 (7.40) 0.65 -0.20 0.35 .558 
1114 105 2.79 (5.74) 8.37 -1.01 9.41 .003* 
Ils 93 7.25 (16.95) 5.72 -0.21 5.52 .021* 
.16 40 .91 (2.13) 4.88 1.82 1.95 .171 

Overall 964 5.45 (11.37) 3.12 -0.32 31.63 .0001* 

Legend: ~: the rurber of observat 101'6 of observed agreement by case and oversll 

F, R2. B & P'value: estlm8tes prodJc~ from blvarlate llnear re<jresslon 

~: statlstlcally slgnlflcant after correctIon for multIple cClII1Jarlsons 

'lbere is a significant association between the percent of tl1œs that items 

c:xuld rot be rated arrl observed agreenent. OVer all cases, an inverse 

relationship exists. As the percent of tiIœs items could not be evaluated 

i.n::reases the cbserved agreement decreases. Observed agreeIœnt is 

estimated to cli.m.inish by awroximate.ly a third of a ~t with every 1% 

iocrease in the percent of tiIœs that items could rot be evaluated. 'Ibis 
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varies by case fran a 1. 82\ irc:ease in d:served agreement. to a 2.51% de-

crease. 

'Ihis relaticnship likely reflect.s the difficulty in rati.n:J saœ items lJ'f 

videotape. Cbse.rved agreement. ~d be c::art>rcmised if saœ items were 

difficul t ta rate tl'1r'cu3h vide.ot:ape OClservatian ard yet raters att.eITpted 

te provide a rat.in:l' even when th.ey had insufficient data frem the 

videotaped encounter to dD 50. 'Ulis explanation is supp:>rted by the nature 

of item:; whe.re the percent missi.rx} wa.s hlgher: rhysical examination and 

items wl1ich required a rllI!lbe.r of inplicit or e.xplicit criteria ta be IOOt. 

80th categories of items \JJI:W.d require adequate visualization arrl sourrl to 

determi.ne if an action haè been taken. sioce the rat8ability of items by 

videotape is a confoun:ler in the relationship of PJtential pra:lictors ard 

abse.Ived agreement, it 'Will be adjusted for in the analysis. 

'Ibe.re were lOC>re occasions when:! items could net be evaluated for the 

between university pair". Scuthem Illioois pdtient raters irdicatErl t11at 

it.ens could not be ratErl lTOre frequently. As a result, the between 

university rater pair I~imate ma.y te biased. Ohserved agreerrent may be 

positively biased by the ten:lency for Illioois raters ta oonse.rvatively 

rate OlÙy those items where the presence or absence of an action on 

videotape was less arobiguous. If this were the case the between university 

pair wc:ill.d dem:::>n...~te better agree.rrent than the within university or 

wi t:hin rater pair types. 

With respect to item type, there was a greater percentage of times when 

[:t1ysical examination, diagIXlSis arrl auxiliary iterrs could not be 

evaluated. '!he number of c:bservations of c:bsel:ved agreerrent for auxiliary 

am cliagrxlsis items is small. When this prc:blem is COlpled wi th the 

difficulty in ratin:; these items, the ability ta draw inferen::;es about 

abserved a~..nt with these item typE .... is sufficiently c:anproUlised to 

warrant their exclusion fran the analysis of pra:lictive factors. Ihysical 

EOOmlination items were prcbably IIOre difficult to ev-cÙuate 0y videotape 

review due to inadequate visualization of the l--Jéltient an:} examiner. AU 

I=hysical examination items we.re rated on at least 10 occasions. 
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It.ens 1Nhid'l required the stardardized patient ta errploy specifie criteria 

in makirJ:J a de.cision aboJt the preserx:::e or absen::e of an action liolere lOOre 

frequently rot rated than those requirirg other categories of j\.rl;JeJœIlt. 

'Ihis may be the resul t of the difficul ty in cbservin:J all required 

criteria on vid9otape. Alte.rnative1y, the stardardized patient may 

experience greater difficulty in recallin:J whether all criteria were met. 

It is not IXSSible to dete:nnine whidl of these bo.u pJSSibili ties was 

qJerative in tlùs situation. 'Ihe data on item ambiguity ~d suggest that 

items with IIl.Ù.tiple explieit or inplicit criteria are IOOTe frequently 

fa..JId te be unratable. 'Ihi.s Y.OU.ld suggest that part of the prdJlem may he 

attriruted to difficulty in recall. 'Ihis hypothesis would require further 

evaluation. TI10se items which were rated in the criteria am m.ùtiple 

action categories rnay prc..vide bia.sed representation of bett.e.i- agreerœnt 

than \IwO.Ùd actuall y exist. 

'Ihere were fewer cxx:asions when an item ca:ùd not he rated for ratin;J 

forms with 21 or mJre items. 'Ihis OOservation seems te be 

counter-intuitive. One wa.ùd expect that recall prablems alone would 

produce a greater frequerx::y of missi.rg rat~ with lo~er resp:mse 

forms. 'Ihis rhencm?IlOfl is likely explained by the fact that the lorger 

forms contained items which 00 student was able to pe.rfonn within the 

given time constraints. 'I}rpically, tP.ese items related to psycho-social 

evaluation which feow stu:::lents had tbne ta prrsue given the priority placed 

on the evaluation of the physical prablem. Response fonns with 21 or IOOre 

items therefore prdJably represent an artificial extension of the scale 

for rn.nnber of items. l<bst raters, operati vely speakirg, rated fonIlS of 5 

to 20 items in leI'XJtll. 'Ihe frequerx::y of miss:i.n:J ratin;]s for these 

categories is rore or less equal. 

Cb::ieJ::ved Agreeœnt 

Ch:;eIved agreem?I1t was calculated for ead'l item on the basis of the 

videotapa::i en:x:>Unters rated by ead'l starrlardized patient rater pajr 

type. '!he number of encx:::unters contrirutirg te eadl cbservation of 

cbserved agreem?I1t is displayErl in Table 8.1. 'll1e rnmtber of cl::::sé!l.'Vcltions 
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of c:b3erved agreeœnt by item am case is displayed in Table 8.3. The 

average agreeœnt across items \!JaS calculated for eac:h case an:i rater pair 

type. When cne of the tW'O raters in a pair did J"X1t rate an it-~ for an 

encounter, the enc::am'ter(s) was{\IIeI'e) excllXied fran the calculation of 

agreement al the item. '!he average cbse.rved agreement for items rated in 

a case represents cnly those items arrl enc::nmters W'here bath rate.rs 

pravided a rati.rg. 

For the 2 cases where a 7 categoJ:y I..iJœrt scale was used ta rate 

OEIImicatioo abilities (case 8 ard case 16), the scale was coll~ into 

a 3 category scale am the d::lse.rved agreement for the 3 category scale was 

used in the calculations. 'Ille reasan for do:i.rg 50 was that the agreement 

for the 7 category scale rarely rose above 40%. 'Ihere was 00 major 

inpravement with reduction ta a 5 category scale, therefore a 3 category 

scale was used. '!he r'eSUl ts are displayed in Table 8.8. 

----~----
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TMlf 1.1 TIIE AVEIAŒ œsarvED AQIfBŒJIT Fœ ITBIS IATED: IY CASE AlI) RATER PAIR TYPE 

ca.e 

1 

2 

3 

4 

5 

6 
7 

8 
9(5) 

9(m) 

10 

11 

12 

13 

14 

15 

16 

Total 

Legend: 

UTEI! PAIR TYPE 
...ar CMnll aetw.,.U WitilirHI lIithin-1 

It_ bted n I(s.d.) X (s.d.) X (s.d.) 1 (s.d.) 

12 60 70.03 (29.3) 66.93 (23.7) 85.94 (9.9) 6S.17 (37.8) 

24 120 86.23 (15.8) 85.24 (13.5) 87.75 (12.6) 86.46 (19.2) 

9 18 79.43 (12.2) 78.47 (11.2) 80.39 (13.8) 
20 100 75 .69 (19.6) 76.70 (16.2) 71.82 (19.4) 76.63 (22.9) 
8 16 89.83 (14.6) 85.90 (10.4) 93.75 (17.7) 

10 20 79.81 <15.4) 7'9.02 (17.5) 8O.n (13.9) 
20 40 75.47 (23.8) 68.94 (24.7) 82.00 (21.1,) 

8 40 66.43 <20.2) 49.46 (9.3) 67.00 (13.8) 83.13 (16.6) 
12 36 85.41. (14.4) 84.66 (12.4) 85.83 (15.5) 
9 27 80.67' (17.6) 81.98 (17.5) 80.00 (18.1) 

29 56 77.43 (23.6) 90.61 (8.2) 63.27 (26.6) 
27 133 84.17 <13.8) 83.20 <14.7) 84.29 (9.6) 85.10 (14.9) 

5 25 91.68 (8.6) 86.21 (8.1) 89.60 (8.6) 98.18 (3.8) 
11 55 80.97 (17.9) 82.55 (12.2) 81.50 (14.0) 7'9.14 (24.0) 
21 105 81.74 (20.0) 77.17 (20.3) 78.74 (21.4) 87.82 (17.6) 
19 93 91.85 (9.2) 91.89 (6.7) 90.84 (10.7) 92.30 (10.5) 
8 40 77.19 (17.6) 80.62 (11.7> 74.77 (15.1) 74.97 (23.2) 

252 986 131.30 (17.7> 80.10 (17.7) 82.03 <21.5) 82.2 (15.6) 

Nurber Items Rated: the f'lU1Î)er of Items rated by case for each vldeotaped encOlflter 

Beto'.!en·V; rater paIr prodJced by cOOll8ring the ratlngs of the standardized patIent from 

Southern IllInoIS and wlth the standardlzed patlent(s) fran Manitoba for the same videotaped 

enc OlIlt er 

IoIlth,n'U: rater paIr produc:ed by canparll1g the ratings of the two stardardned patients who were 

tralned together ln ManItoba for the same encOlllter 

Wlthln-R: rater paIr produced by I.MiHlg the two ratings produced by the same stardardued patient 

for the same encOl.r1ter; the f,rst frOIII the orIgInal eXamH\8tlon and the second fran slbseq.Jent 

vldeotape revlew 

N: the rurber of observat 1 ons of observed agreement prociJced by the prodJct of rurber of 1 tems 

rated (8-29) and rurber of rater paIr observatIons (2·5). Esch observatIon of agreement IS based 

on the revlew of 16-42 Vldeotapes (see Table 8.1) for Between·U and IIlthin·U and 5·20 encounters 
for Wlthln·R 
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'lbe average d:served agreement for i'te1I5 rated was 81.3% varyirq by case 

fran 66.43% for caae #8 te 91.68% for case #12. In 8 cases, the average 

agreement was lèSS than 80%. '!he st:arda.rd deviatian for ead'l case ard 

rater pair type is large ~ that substantial variation in d.:lserved 

agreement e.x.i.sts am:n:} the items rated for ea.ch case. 

It can be noted that the magnitu:1e of the average agreement for different 

types of rater pairs for all cases c::oWined is similar, differiN;J by '-Inly 

2 percentage points. nus similarity in aVclëlge agreeIœI1t ~ rater pc.ür 

types is present in 9 of the 16 cases (2, 3, 4, 6, 9, 11, 13, 15, 16). 

'Ibis fin:iirg is surprisirq s:in::e it v.u.ùd be expect.ed that rate.rG would 

agree with themselves IIl.ld1 rrore frequently than with arct.her rater. TIus 

observation may be the result of differerx:::es in the rat:irq corrlitians for 

the within rater estima.tes which ~d terd. ta l~ the al::served 

agreement. Alternatively, agreement may be IOOre deperrlent on the item 

rather than the type of rater pair. If d::lseJ:ved agreement was high for all 

possible pairs of raters, then 00 differer~ aJllJl'"q rater types would be 

observed. 'Ihis explanation seems plausible for ca..se # 15, where agreerrent 

was OlIer 90% for all rater pair types. It is a less likely explanation for 

similarity in agreeIrC.~ aroorg rater pair types in the remaining cases. 

In 7 cases there are differerx::es in the average agreement for different 

pair types of 10% or rrore. In case #1, agreement between the two patients 

trained in the same university is substantially better than for pat~ents 

trained in different univeLsities or for the saIœ patient ratirq 

twice. Inspection of the clJseI:ved agreements cala.li.ated for each item 

suggests that lIJ.ld1 of the differerce in the between university pair was 

attrirutable te l of the 8 Ii1ysical examination items (cbserved agreerrent 

fran 30%-50%) arrl 2 of the 4 teachin:;J itens (ctserved agreeœnt. fran 

25-28%). For the remainin:J items starrlardized patients trained t:.ŒJether 

agreed ta the same extent as those trained in differP....nt :::etti.rgs. 'lbe 

srnall sanple sizes used te calculate the withill rater item agree!leJ1t 

contr:i.b.Ited to instability in the abserved agreezœnt estimate. 

In case #10, raters trainOO. in different settirxJs agree::1 ta a greater 

extent than the saIœ rater rati.n:l twice. 'lhi.s rena.rkable cbservation is 
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attribltable ta 8 of the 29 items rated. For these 8 items there was a 

t:.e.rx1erq for the rater durirg the original e.am ratirg ta irdicate that 

either aH or JOOSt stu:1ents had ta1œn the action in:iicated. In the secorrl 

videotaped rati.n;l, many IOClre students tNere rated as havÏ.nj oot taken the 

action. 1his may be a functioo of the diff~ in the evaluatiùl1 

corditionF. 

In 5 cases (5, 7, 8, 12, 14), the within rater agreeo-ent is better than 

the two types of between rater agreaœnt (between-u arxi within-u). 'Ihe 

trend in these cases is in the direction expected with best agreement 

beinq within the same rater follCMed by raters trained together am raters 

trained in different universities. 

Kawa am stamarrli7..ai Katpi 

'!he calculation of d:x3erved agreement fails ta take into consideration 

that raters may be ey~JeCted ta agree on sare OCCê\Sions by chance 

alo~. 'The kaf:pa statistic (CdJ.en,1960; Fleiss, 1981) provides a Iœal1S of 

correctinJ the cbserved agreerrent for that whid1 would occur by 

d'laI1Ce. Kappa is sensitive te the lIlaIginal proportions of events am the 

nrudrm.un value of 1 (perfect aqree.ment) canoot be d:rtô.iœd when the 

nurginal distr.iJ:.utiOI'.5 prcduced by the ~ raters are different an:i the 

prevalerces of an event are very high or very l~. st.an:Jardiled kappa 

corrects the calculated ka~ statistic for the maximLml p:ssible agreement 

(Kappa nux) whidt c:ould cx::cur given the marginal proportions. 

stardaIdized kaI=P<3 represents the ratio of kar:pa. te the maxirro..n:n ka~ 

attainable given the marginal proportions. Bath kappa arrl st:arrlndized 

kawa 'iNe.re calculated for each of the 252 items raterl by case arrl rater 

pa.ir type. A Sl.IIlilarY of the average kaf:pa am st.anjarclized kafpa for each 

case am rater pair type is displayed in Table 8.9. 



344 r \ 

TAIllE 8.9 AVEJW:E kAPPA Mm SfAlllWlOllBI UPPA Il CASE AlI) IATEIt PAil TYPE 

CASE RA lB' PIIR TYPE 
0w0er811 letween lkIi Y'ef"'S it i es IoIithin lkliversitig IoIi thin Rater 

" SU:: te SttC te StJ: 1: Suc. 

1 .36 .37 .29 .29 .31 .35 .46 .46 
2 .64 .66 .58 .63 .63 .67 .70 .70 
3 .25 .25 .14 .'4 .37 .37 
4 .32 .35 .28 .33 .23 .28 .40 .40 
5 .74 .78 .60 .67 .88 .88 
6 .45 .48 .50 .55 .40 .42 
7 .43 .50 .36 .46 .50 .55 
8* .24 .27 .07 .'1 .04 .10 .49 .50 
9 .54 .54 .49 .49 .42 .43 

10 .34 .38 .56 .63 .09 .12 
Il .48 .50 .44 .47 .40 .45 .55 .55 
12 .44 .44 .22 .24 .02 .02 .86 .86 
13 .44 .49 .44 .48 .40 .60 .45 .46 
14 .43 .43 .33 .48 .34 .36 .57 .57 
15 .66 .67 .59 .61 .69 .69 .71 .71 
16* .16 .19 .10 .10 .02 .33 .28 .29 
TotaL .45 .47 .40 .44 .40 .41 .52 .53 

Legend: ~: cases loflere COITI1Ullcation was rated USII'lg a 7 category l1kert scale collapsed for thls 
analysls Into a 3 category scale. The remalnH1g cases were rated on a dlchotOlllOUli scale. 

~: kappa 

Stl(: standardlZed kappa 



345 

Lan:lis am Kod1 (1977) have provided a schema for interpret.inJ the m=anin:J 
of the raI"Jje of values of kcq:pa for d:lserver agree:œ:nt. Usirq their 

schema, the average J<aI:pa value for rater agreement across all cases and 

for the three rater pair types would be considered ta be good (values of 

.41 ID .60). The average agreeIœIltwas excellent (values of .61-.80) in 

three cases (2. 5, 15) ard good in seven cases (6, 7, 9, Il, 12, 13 & 

14). For the remairü.rq cases, the average agreement was fair (valu.es of 

.21 ID .40) in five cases arrl slight in one case(values of a to .20). 

Agreement was fair te 51 ight in both cases where a collapsed 3 category 

scale was used t..o rate corrmmicotion. This is COns1stent with the 

literature whc.re poor- r <::lbse.nrer agreerrcnt is noted in rat~ 

caT1IlU.lI1ication skills (see Ola.pter 5). This problem is usually considered 

te be attn.butable ta the content of ~urement; the ratirq- of 

sent~ts. R.::lter agreement is also harder ta achieve on a nrulti-category 

scale: c:x:mrun.lcation sJ.-..l.lls be.irq the only content area rated on a scale 

with IIDre than b.\::> categories. within rater agreerrent for bath of these 

cases is superior ta the t\\G types of betweén rater agreerrent. In Case 8, 

the witll1n rdter agreerrent t,o,U.Ùd be considered ta be gcxxi wtüle the 

between rater agreerœ.nt is slight. In case 16, the within rater agreeIœnt 

1S fair where as the between rater agreement :Ls slight. 'Ih.is v.'OOld sl.lgge;t 

that better reliability in rati.n:J camrm..mication skills might be achieved 

by select.l.ng an::l trai.n.inJ rrore CCillpélrable raters alo~ with irnproverœ.nts 

in the measurerrent scale itself. 

once ct:served agreerrent has been corrected for d1ance, i t can be noted 

that a clifferent. pattern errerges with respect ta the lffignitude of 

agreement by rater pair type. Better agree.rrent within the sa.rœ rater is 

evident over aIl cases arrl in 14 of the 16 cases evaluated. 'Ihis 

difference is statistlC"-àlly significaI1t (F 2,978=11.50 p=.0001) but 

aCXX>lmts for only 2.3% of the variance ID kappa values. No differences are 

present 1I1 the averdge agreement achieved by the two between rater pair 

types. Raters trained together in the sa'lle institution do no better than 

thosc trained in different institutions for the Sclllle case. 'Ihi.s 

cbservat1CID is 7-_ 'Lle whether kappa or standarclized kappa. is used. 
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In nœt ~, starœrdi.zed kat:t:a values t.en:lOO te be ru gher than 

~ values alt:hc:utl the clifference was negligible in Iln:.-t cases arrl 

rater pair types. One of the diffiallties which was e.rx:ountered in uslnJ 

kat:Pa as a SUIItnal:Y statistic far agreement was in instan:::es where one or 

ooth raters fo.m::l the preval~ of an event to be either 0 or 100%. When 

one rater recorded prevalerces of 0 or 100%, the karPa valUE: was alw<lys 0 

even if the d.isagreeIœ.nt was limited te:> ooe stu:lent en::ounter. '!he 

cl:lse.rved agreement in these inst.arœ.s may be as high as 98%. Whcn bath 

raters rE!CX)rded prevalen:::es of 0 or 100%, the ~ value was, of course, 

1. 'lhis p:rci:>lem occurred in 32% of the of the 9Gl cbservations of item 

agreerrent. In order ta determine hOH this {:he.nc:arenon might l.nflu~ the 

conclusions about the overall magnitu:::le of agreerœnt am the differences 

in agree.IIE1t by rater pah type, a secorrl analysis was corrlucted. In this 

analysis, items where one or bath rate.rs reco:tùed prevalenc:es of 0 or 100% 

were re.TOC1Ve:l. 'Ihe results are reported using" the categorization scnena of 

I..an:lis arrl Koch (1977) arrl are displayed in Table 8. 10. 

TABlE 8.10 lit: PERCBIT FRi:<lDICT Of KAPPA YAUES liT WAlITY Of AGREDUIT CATEWlY AlI> RATER PAIl T'fil[ rœ 
AU ITBCS AlI> Fœ ITEMS IIITH PREYAillŒ5 Of GREATEll l/WI Dl œ LESS TIWI 100% 

AatœDT lA Ta PAIR TYPE 

CATEWlY 

Perfect or 
Excellent 

(.61 ta 1) 

Good or 
Fair 

OYerall 

Atl Si.bcat 

40X 41X 

23X 35X 

Between lkliversities IIlthin lkllversities lIithin Rater 

All Slbcat All Slbcat All Sibc.at 

41X 45X 43X 46X SOX S3X 

27X EX 26X nx 16X 3tX 

(.21 to .60) 

st i\llt or 
Poor 

(0 to .20> 

Legerd: 

36X 25X J2X 23X 35X 20% 33X 16X 

lli: ALI 986 item observatIons of agreement calculated InclOOed ln the analysu 

SLbc:at: Items where one or both raters recorde<! prevalences of ex or toex are removed fesultlng 

in the Inclu&lon of 674 Itell1 observatlQro in the analysls 
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In Table 8.10, the six categories prqx:sed by Laniis ard KDch(1977) have 

been collap:;ed into three categories in arder to allu",t ti~ tren:is in 

agreement by rater pair type ta be more easily visualized. In the six 

category schema, the renoval of items with recorded prevalerces of 0% or 

100% red1..icEd the freqt..ll?OCy of agreement for items in the two extreme 

categories -.Jf perfect and poor. Approximately one third rathe.r than one 

quarter or ~ fifth of item:; ro.l faU into the micklle cat.egory of gcx::x:i or 

tair. 

'!he observed differences élTOCln::J rater pair types are also evident when 

ka{:pa is treated as a categorical rathf'x than a continuous variable as 

done in t.he earlier analysis. '!he rerroval of it.errs with prevalences of 0% 

an::l 100% dl.a.l"XJes the distribution of items arron:; the categories. It does 

not c:han:;]e the overall tre.rrl noted in the previcus analysis. Rat.ers tend. 

ta agree better with thernselves than with other rat..ers. 'The agreE?Iœl1t of 

rat.ers trained tcqether is no better or WOI""'.....e than rat.ers trained in the 

two university sites. 

1he frequen:;y of agreerœ.nt in the perfect arrl excellent categories for the 

within rater pair type likely represents an urrlerestirrate because, unliJœ 

the bet:ween rater estinBtes, the cx:>n::litions of measurerrent between the 

first an:i secord. rat.ing were different. It will be recalled that the first 

ratin::J was catTied out during the student examina.tion; when th/? 

stan:lardized patient was élIsa required ta present the case, while the 

secord was carried out on t.he basis ot videotape review. 'Ihe between rater 

esti.mates were based on the revisw of the same videot.at:es l..lIder the sarœ 

rreasurerœ.nt carrlitions. As a result, differenœs élTOCln:j rater pair types 

may be un:lerestinated. 

~ite differences in the frequency of perfect or excellent agreE?Iœl1t by 

rater pair type, the frequerx:y of agreement in the slight am poor 

cat.egory for all rater r...air types is far from optimal. OVerall, one 

quarter ta one tlurd of ob...~tions of item agreeIri?nt fell into this 

caWgory (depen:llrq on whether all or a UV...! defined subcatego:ty of items 

was 1..lSErl). Factors whid"l may have contributed ta item agreement, other 
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than rater pair tyt::e, will be reported in a subsequent sectiC11. 

It a:cl.d be argued that the agreement 00 any specifie item is not 

.i.nportant if similar scores are produœd by the saIœ or different ratp-rs 

for the same encounte.r. 'lhi.s is a reasonable CXlI'X:lusion if perfo~ on 

the items themselves does n::rt: ccrIt.riJ.:ute te decisians made about the 

~. In instan2:eS where overall S(X)re alone is beirq used, the 

intra-class cnrrelation coefficient wcul.d provide a better index of the 

agreement between raters for the sa.me eIXnJnter. 'Ihe next section 

descrilies the resul ts for rater ag:r:eement when the agreerrent in total 

encounte.r score is evaluated. 

'1he Intra-class Corre.laticn Cbefficient Far Total ErxxAmter Scare 

A score for eac:h encounter was produced for ead! rater. 'll1e erx::a.mter 

score was prcXluced. by Sl.llTUlli.ng the nurnber of actions which were recorùed as 

bei.rq t:aken and clividirrJ by the m.unber of actions which could be rated 

duri.rq videotape review. SCores were CXlnverted mta pe.rœnts. An 

intra-class correlation coefficient was calculated for &"J.ch rater pair, by 

case, usirq the forna.lla described by winer (19"11) and a randan effects 

TIOdel for estimat.ill::J each varian:e CXJlTIPOnent. 'The results of this analysis 

are clisplayed ln Table 8. 11. sln:::e a J?ea.rc"....,.c.n product norent cx>rrelation 

ha.s been used to surrmarize rater reliability for total score u\ a number 

of studies, this statistic VIaS calculated arrl is i.n::::luded in the t.dble for 

carrparison purpo::;es. '!he results of item agreeroont fran Tables 8.8 arrl g. 9 

hé.lve also been irx::lud.Ed ta p:>..nnit cx::nparison bctween average item 

dI.:,~..nt arrl agreerœnt for total score. 
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1 TA8U 8.11 SlJIWlT Of RATER RElIAllllTl' RIt lTat AlI) OIERAU. SCIllE AœfiJDT Il CASE NI) RATER PAIR TYPE 

A~AQ~1y It .. ~ for Total Score 

% A.SIree.m !§g Intra'Class R Peerson's R 

case 1 

Between U 66.93 .29 .21 .48 
Wlthln U 85.94 .31 .n .59 
Wlth." R 65.17 .46 a a 

ca.e 2 
Between U 85.24 .58 .52 .82 
Wlthm U 87.75 .63 .n .88 
WI thln R 86.46 .70 .65 .73 

Case 3 

Between U 78.47 .14 .12 .17 
Wlthln U 

Wlthln R 80.39 .37 .37 .70 

case 4 

Between U 76.70 .28 .32 .43 
Wlthln U 71.82 .23 .17 .24 
Wlthln R 76.63 .40 .06 0 

Case 5 
Between U 85.90 .60 .60 .60 
Wlthln U 

Wlthln Il 93.75 .88 .80 

Case 6 
Between U 7'9.82 .50 .45 .47 
Wlthln U 

WI thln R 8O.n .40 .64 .64 

case 7 
Between U 68.94 .36 .27 .52 
Wlthln U 

Wlthln R 82.00 .50 0 .42 

Case a 
8etween U 49.46 .07 .27 .44 
Wlthln U 67.00 .04 .02 .03 
IoIlthln R 83.13 .49 .62 .62 

Case 9 

Between U 

Wlthln U 81.98 .49 .63 .80 

1 WI thln R 80.00 .42 .38 .51 
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In Table 8.11, intra-class correlaticn coefficients with a negative value 

were given a value of zero. 1hi.s awlies te within rater estimates for 

case l, 7 and 12. 'llle average item agreement an:] intra-class correlation 

coefficient for total score are similar in 7 cases. In the remai.nirq" 

cases, the intra-class correlation coefficient was higher for within am 
between university rater pairs for case 1,8 1 ard 10. In these cases, 

raters may had dlfficulty agreein;J on speciflc items but overall score 

assigned ta each student assessed wos more similar. In case l, 4, 7 , 12, 13 

am 15, the within rater estimates of agreement for total score were less 

than for average ltero agreerllent. Lî these cases, the variill1Ce for students 

was particularly srnall (rrost sb:dents received a score of 0 or 100 

deperrlinJ on the case). 'fuis Iilenc::menon, coupled with the smaller sample 

size I.lsed in the estirratlons, res-ulted in l~ estimates of agreen-ent for 

overall score. 

Alt:hcugh average item agreement, corrected for ch.ar~, shows bette.r 

agree.zœnt for within rater pairs, this diffe.ren::e does not per5ist wllen 

agreerœ.nt on overall score is evaluated. '!he average intra-class 

correlation coefficient for the within rater p:lir type is the same or 

slightly worse then bet-ween rater paliS. Inspection of the in:iividual pair 

values for Wlthin rater estima.tes indicates t..l-J.at sarre raters were 

rernarkably reliable (Kappa arrl intra-class R > .8) while others were 

extrerrel y pcor (Kaf:Pëi an::i intra-class R < . 2). AgreE:n~mt for the tv.'O types 

of between rate:- p"'llYS is simiJar for overall score. This SU<]ge.sts that 

poor item agreement may primarily be a furction of differences between 

raters rather than trainers or evaluation site. 

1he Pearson prcduct m::.aœnt correlation coefficient is 1arger in magnitude 

t.han the intra-class correlation for total score. The values for the 

Pearson' s R ten:i te be smaller than those re{:X)rtcd in the sta::lies reviewed 

in Œlapter 4 ('fable 4. 3). 'lhe estimates reported by other authors were 

smallest for ca:T1IWl1ication skills (r=.52-.77). 'The oEparable cases in 

this study are case 8 arrl 16 where CCl1U1lI..l!Ùcation skills were 

rated. Estimates for these cases varied frem r=.03-54. 'llie rema.inirq 

reported neasures of association are for history arrl [hysi'-:al exam skills 

rcID:JIDJ frem r=. 7-.93. In this study, history and thysical exam skills 

LEY = -
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were the cnly items rated in cases 3, 4, 6, 7, 10, 11, 13 am l4. '!he 

values of Pearson's R for these cases ~ed fran r=.17-.8. 'Ibe.re may be a 

rn.mi::ler of reasons for these differen::es. M::st of these studies cx:xrpared 

starrlardized patient rat.i.n:;} with faculty or researd1 assistant ratin3. 

'Ihere is no extnparable stl.rly of rater reliability for st.arrl:uùized patient 

raters. '!he saIl'ple sizes used for rep::>rted estimates in other stooles were 

small. '!he confidence inte.rval arourrl these estimates 'WU.l..ld likely be 

large anj may :i.oclud.e the values of the Pearson' s R abse.rved in this 

stu:ly. '!he stu:lent groups stuiied by ether authors may have bce.n nore 

heterogeneous, raters may have been better trai.ne=d or cases/items easier 

ta rate. 

'lbe average value for J<aI:pa arrl the intra-cla.c;s correlation coefficient 

over aU cases an:l within specific cases is belCM conventionally ac:xJepted 

values for rater rel iabil i ty of .8 or .9. Usi.rq' the rore lenient 

classification schema of Lardis and Kod1(1977), the qualitative value of 

agree:m=nt by case arrl rater pair type is surnmarized in T-dble 8.12. 

TABlE a.12 Ql.W.ITATI'tt: IIfTERAIETÂTla. Of TIE AVEJlA.Œ ~IIT Fœ ITEMS AlI) tMRAll SOlRE BT RATER PAIR 

TYPE Fœ TIE CASES EVAlUA TED us 1lIII0 Til: a..ASS 1 FI CA TI ()j OF LW) 1 S AlI) WCI 

Q;.ulltati_ Catcgocy of ~t 

later Pair Type SI i!#tt or Poor Fair or Good EMellent or Perfect 

(0 to .21> (.21 to .60) (.61 to 1) 

K ICR K ICR K lCR 

Between Un1vers1ty 3/15 1/15 12115 12/15 0115 2/15 

~1thln Un1vers1ty 3/11 4/11 6/11 3/11 2111 4111 

~1th i n Rater 1/16 5/16 11/16 6/16 4/16 5/16 

legend: NlJ1lerator: 1S the nulber of cases whlch have values belonglng to the category 

Oenamnator: total rurber of cases evaluated for the rater pa1r type 

~: ka~ 

ICR: intra'class corre~atlon coeff1clent for all rater pe1r types, IIgreement WB8 better 1n roore 

cases for overall score (intra'cless correlatIon coeffic1ent) than for Itellll (kappa). The 

Rl8Xll1U1\ nutber of cases 1n the excellent to perfect category wall for the wlthm reter pa1r type 

(cases=5), the teast for the between 1I11vers1ty paIr type (cll&es,,2). 

L ____________ ..... ________ ..... __ ..... ______________________________________________ __ 
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Agreement was far frem desirable in IJXJSt: cases. In nost cases di.fferences 

between sb.rle.nts aooamts for anly 20-60% of the vari.arce in scores, the 

re.ma.i.rrler bei.rr:J attributable to diffe.ren::es betwee.n raters and the 

interaction of students am raters. 'Ihese fi.rrli.rqs would suggest that 

raters may he ~ a considerable contriWtion to case effE!Cts am 

rneasurement error. 'The f i..rrlin] is at crlds wi th the reports of SWanson and 

Norew (in press). In their reports of two studies, raters \.rit.ni.n cases 

contributro a little IIDre than 1% of the total var~. In oroer to 

CCI'I'péire swanson and Norcini's firdin:;s with thc:lISe arisin:] fnE! t.hls sttrly, 

a ran:lcan effects rep?â.t.ed measures ANOVA was carried out te clerive 

estimates of the variance attribut·,ble to students, <..:ases an:i raters 

wi thln case. '!he resul ts of both stu:iies are clisplayed in Table 8.13. 

TABlf 8.12 lit: aJlTRllJJTUIi Of RATERS \/lTlllli CASiS TO VARIAMŒ III S1l.DEIIT stœE: A aJl>ARISOI 

Of lIE RfSll..TS fR(Jt TIlIS SIlDY "IlTH TIIOSl: Of ~ AaI) MCRCINI 

Students 

Cases 

Raters:Case 

Error 
(Students*Cases + 

StudentsLPatlents:Case5 + 

E rror) 

SWan&an , 1Iorc, ni 

Study 1 

13.84 

76.37 

5.73 

185.64 

Variance eoap:nent 
SioEnson , lIorcini This Sony 

StWy 2 

24.26 20.45 

134.53 86.69 

4.77 81.85 

140.88 226.83 

.5wansal am Noreini (in press) provide two esti.ma.tes of the contribution 

of raters ta sa:n:'e variance. In the first study, starrlardized patient.'3 

were l1.SErl to bath present the case arrl rate the stu:ient. Tell cases were 

stu:lied in a s imilar pcp.ùation of stu:lents. In the secam study, two 

IœInbers of the nmical fac:ul ty rated the case. Fifteen cases \.ere used in 

the évaluation: fac:ulty raters be~ nested \<lithin case. Neither stu:ly 

provides the saIre cordi tiens for rat.in:;j as used in this study. 

J 

Il 
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'lbe contril::utioo of raters within cases in this stuiy is quite a bit 

larger than that foorrl by swansan and Norcini (in press). 'Ibis may be a 

result of a lOOre ~ groJp of stu.lents in thls stu:iy (the variaro:;! 

attril:utatüe to students beirq sanewhat smaller). swanson am Norcini' s 

estimates were de.rived fran two raters per case whereas the esti.nates for 

this stl.rlj ~ based an three raters per case. Separate analyses v.>ere 

carried eut for each pair of raters within case ta detennine if this \t.alld 

al ter the resul ts . '!he re.lati ve size of the variarx:::e cCiTq:xments was 

\.ll'lCharqed for dif ferent c:::x:tOOirtations of raters. 8wan.son an:i Norcini' s 

e.c;timates were bas€d on the rati.rq of data collection. In this study, ~ 

cases reqt.Ured the rat~ of carm.mi.cation skills, an area whP..re rater 

agreert"el1t is J.cno..m ta be px>r. 'Ihese cases were rencvErl frem the analysis 

with virtually no effect an the size of the variance cClnp:ments. 

In stmmary, raters oontributed. in an appreciable way ta score variance ID 

this study. 'Ihese firrlin;Js are differe.nt fran those of swanson ard Norcini 

(in press) who foun:l the rater effect ta be negl ~gible. 'Ihese differerccs 

may be partially attributable to differences in the rat~ corrlitions in 

the ~ stLrlies. In SWansCln an::l NoreW' s sttrly, rater scores arisim fran 

the actual exam.ina.tion were used. Patients were used ta prese .. dt and rate 

the case in study 1. Faculty rated the case by direct observation in study 

2. Scores fran videotape review were used in this study. since urder 

-"ldeotape conditions, the patient is IXJt beim asked ta present the case 

as well as recal1 student actions, one wou1d anticipate that agreE!lœl1t 

between rat.ers would be bett.er than that cDsel."Ved in S1tlanson and Norcini' 5 

study 1. For this reasoI1, this explanation seerrs a less l ikel Y carrlidate 

for the cbserved differen:::es. A rore likely explanation ls that the 

quality of the patient raters or ratin:J fOrTIlS differed in the t:v.D 

stu:lies. Ratin:J form factors whid1 may have contributed ta p:::>orer 

agreerœnt will be evaluated in a subsequent section of the results. It is 

con::ejvable that faculty raters are n:nr.e reliable (study 2), pa..::-ticularly 

when rati.n:J by direct OOservation. 'fuis hypothesis W'Olld require further 

evaluation. 

-----~---, .. _--_._--
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Diff~ in Erramter Scores 

In order to evaluate potential bias in the evaluation of c:x:IrpE!tenœ by 

evaluation site, the average cliffe.rerr.:e in student enc::ounter scores 

between the raters frem different university settirgs was examined. '!he 

null hypothesis bein:J tested was that the average difference would be 

zero. 
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'!he average differenc:e between raters fran the sarre site was also 

evaluated. This provides a referen:::e group for the interpretation of 

diffE=..CeIlCeS cbserved between ratel:.'"S fram different sites. It, in addition, 

provides an estirnate of the presence of systematic bias between two 

stardarùized patients who are presenti.rg an:i ratin:J the sarre 

case. Previous studiE'S in this area have been limited by either small 

sarrple sizes or the possibility that differences in the groups evaluated 

explained observed differences in score. The results of both analyses are 

displayed in 'l'able 8.14. 

Table 8.14 provides the average score fo~ the student-patient encounters 

evaluated. '!he sarre encounters were rated by all stardarclized patient 

raters for a given case. The differences in scores generated are 

exclusively due to differences amon;J the raters. '!he average difference in 

score for ratin:] the same e.rx::ounter for patients trained in diffE'.rent 

sites is also displayed. 

'IWenty-five rater pairs were available for evaluating differences œtween 

raters trained in two univel"'!'iity sites. In 18 of the 25 pairs, the average 

score for the Southern Illirxüs rater was l~ tl1an the University of 

Mmitoba rater. 'Ihese pairs are identifiEXi by the l'1ejative value for the 

average difference in score (rote: the differerx::e in score was calculated 

by subtracting the score for the U of M rater from the sn; rater). '!he 

ffi."lgnihrle of these differences varies considerably being as low as 2% for 

one rater pair in case 4 ta a high of 37% for ca.....~ 1. In eleverl of these 

CClTpé!risons, the mûl hyp:::>thesis that tl.ere was no diffr-_'el1œ between 
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rate.rs fran different sites was œjected. 

In order to examine overall tren:is, the difference in score OlIer aU cases 

was calc:ulaterl us.in;J b.u SllD'lDê!ry measures: the av~"'ëlge sc()rE': over aU 

cases rated arxi the average difference in srote for each ers(UlI1ter 

rated. In arder to prcduce these ~ sunmary measures, tr.e average score 

for the bo.u Manitcha raters for eac:h carJIIXll1 e.nc::x::IU11ter rated was first 

calculaterl in the 12 cases where there ~ t.Y.Q Manitoba raters. 'Ille 

average score for the 472 eJ'lCOOI'lters evaluated by the 15 raters frem SIU 

was 62% in oontrast to 67% for Manitc:ba raters. 

'!he average differe.rx:e in rat:in:J for each eIUlUI1ter was 7%, with the sm 
raters scori.n:J lower than the U of M raters. 80th summa....-ry IœaSUreS were 

statistically significant (P<.OOOl) usirl"J an iOOeperrlent anj paired t-test 

respectively. 'll1E" ilrq:lact that this differen:e in score had en the 

proportion of stu:ients passi..rq ard failirg will be reported suŒ;equently. 

Although SIU raters ten:led te prcx:luce scores which were systanatically 

lower than Manitd:la raters, the differerce in scores between raters frem 

the saIœ arrl different sites was of similar magnitude. 'Ihe differen::e 

between raters fran the saroo site was smaller tban the differe.oc:e for the 

bIo between site pairs in only tv.K:> cases (case 1 & case 13). 'lbe null 

hypothesis of 00 systeroatic clifferen::e between raters was rejected in 44% 

(11/25) of between site pairs an::l 50% of salœ site pairs (6/12). 'Ihese 

oo.seIVations SU<Rest that the prese.rx::e of systematic differeoc:es between 

raters is a furction of both differerx::es in evaluation site arrl irrliviclual 

raters. 
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TABLE 1.14 DIFFEJlEMŒ5 III EJKD.m'ER scœE Fœ RATERS RIOt DIFfEREIIT ,., TIE $ME 

EVAI..lMTUIi SITE 

CASE Il !DI ENCaJIITEJl SCORE tEAI DIFfEREJlŒS III BalIITER staIE 

Site 1 Site 2 Between Site 1 , 2 Within Site 2 -R'- R-'-- R2 pr' pr2 pr' 

35 44.0% 81.0X 75 .5" -36.~· • -30.5X 5.16:'( 
2 31 50.OX 52.2X 45.4X - 2.a • 4.5" 6.~· 
3 30 88.~ 74.2X 14.5X· 
4 31 45.1% 61.2X 46.SX -16.a- - 1.7% 14.4X· 
5 26 62.4:'( 65.5X - 3.a 
6 23 68. ex 65.7% 3.2:1: 
7 33 54.6:1: 73.8X -19.2:1: • 
8 25 65.3X 72.3X 79.8X • - 7.2:1: -14.5X· 7.3X • 
9(s) 27 23.3X 35.2X 11.9:1:· 
9(m) 27 8O.6X 69.0X Il.6:'(· 

10 16 61.9X 65.2X - l.3X 
11 32 60.1:1: 58.2X 66.6X 1.9:1: * - 6.5~ 8.4X * 
12 28 84.6:1: 98.0:1: 9O.2X -'2.9:1: - 5.5:1: 7.3X 
13 36 55.'X 64.0X 61.0X - 8.9:1:· - 6.0% 3.~ 

14 30 53.OX 62.2X 73.7% - 9.3X· • -20.~ ".4X 
15 42 56.4X 49.6X 54.2:1: 6.8% 2.2:1: 4.6X 
16 27 75.ex 7O.5X 87.9X * 5.3X -12.':1: '7.4:1: 

OVerall 62.3:1: 67.2:1: -6.74 

Legend: Site: Site I=Southern III inois University and Site 2=Universlty of Manitoba 

[!: rater 

f.!:: refers to the ratEir psi r. 

~: statistically significant after using Bonferromi's correctIon for I1l.Iltlple cOITpIIrisons 

SystaDatic Differe~ in the Prq:x:n.tic:n of stOOents Passirg am 
FaiJ.in;J by Evaluatiœ site am Rater 

In the previous section, c.a.'"': ;:tVEm.1ge cliffarence of 5-7% was noted in scores 

generatecl by raters in the ~ universities. A diff~ of this 

magnit\.rle may rot be of iIrport:an=e for mJ.lti-site crecùmtialir"q 

examinations if i t has no iIrpact on the prc.portion of stLrlents passirq am 
failin;J. Similarly systematic cliffererces between raters frc:xn the saIœ 

site may not be of inport:.a.nce if they have no inplct on pass/ fail 

status. 'Ihe proportion of stu:lents who ~" have bœn passed or failed by 
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virtue of rater scores was therefore exami.ned OlIer all encamters 

evalua.ted. Pass/fail status was possible to calculate in 10 of the 16 

cases ~ a minim..nn soore was specified for the percent of actions whidl 

had ta be taJœn in the patient enca.mter to p:1SS. Trends in pass/fail 

status over all 16 cases were exami.ned by awlyirg an arbitrary passirq 

criterian score of 60% ta all en::x::unters evaluated. 'll1e results are 

displayed in Table 8. 15. 
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TAllE 8.15 lIE PIIOPCIlTUII(X) OF STlDEIITS PASSIIIIi AlI» FAILIIlii ay CASE, RATEl AlI) EYAl..l.lATUIi SITE 

• STATUI EVAl..l.lATUIi SITE 

~ Y..JlU 
1 .' a2 

35 Peas 9X 83" 71" 
Feil 91" 17'; 29X 

2 31 Peas 65'; 84" 68'; 

Feil 35" 16" 32" 

3 30 Peas 93'; m 
Fail 7l 73" 

4 31 Pass 10l 32'; 10" 
Feil 90X 68" 90" 

5 26 Pass 89X 92" 
Feil 11'; 8" 

9 27 Pass 93" 671 
Feil 7l 33'; 

10 16 Pass Ol 6" 
Fail 100l 94" 

11 32 Pass Ol 0" 16'; 

Feil 100l 100" 84" 

12 36 Pass 25" 42% 39" 
Feil 75'; 58% 61" 

13 30 Pass Ol 3X 13" 
Feil 100l 971 871 

14 42 Pass 26X 2"; 19" 
Feil 74'; 98'; 81" 

OVerall 456 Pass 50l 671 
Feil 50l 33'; 

Legend: !{: the IUlDer of pet i ent·student erlCCMlters eVlluated 
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'Ille IIDSt strikirg d:Gervation aboot Table 8.15 is the mnnber of stu:lent 

failures. Pass/fail status for each case was detennined by prospectively 

defined criteria establi.sht:rl by the faculty in the bJo unl.versities. 'Ibe 

prq:>ortion of sb.rlent failures c:::a.ù.d be attril::ut:.ed to unrealistic 

perfonnan:::e starrlards, subst.arxlard student pq;JlÙ.ations or clifferences in 

the prqx>rtioo of stuients faili.nj as a furct.ion of the rati.n;1 method 

(i.e. by videotape revif?'ll). The specification of performarx::e starrlards am 
the awrq:>riateness of passi.rq arxi failirq st:l.dents an the basis of thejr 

performance on one case are bath issues \oII'Orthy of exploration. Havever, 

these policy decisions were oot llI'rler the control of the investigator a"Xl 

are ootside of the sa:.<pe of this thesis. 

The potential contrib.rtian of the ratin;J nethcx:i te the proportion of 

students passirq an:} faili.nj was evaluated usin;J the examination scores 

whiCÏ1 were available for Manitooa students. '!he subset of videot.aped 

encounters which were drawn fran the ManitOOa pop.llation were used to 

evaluate -whether cliffererx:=es in overall maan rat~ am the proportion 

fail~ existed by virtue of rat~ nethod. '!he overall average score 

produŒd by videotape revif?'ll was 64.8% in contrast to 72% for ratll):js 

carried out durirq the actual examinatian. usirg an irrleperrlent t-test, 

this differerce was statistically significant (p<. 0001) . 'Ille proportion of 

students passirq an:} failirq as a furctian of ratin;J methcxl is displaye:i 

in Table 8.16. 
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TAIllE 8.16 TIE PRCI'fllTlml(%) OF ST1..ŒIITS FAIUIICO Il VlDEOTAPE RfVIBl AlI) IY RATiNGS CARJlIED ruT DUUNG 

CASE 

2 
3 
4 
5 
9 

10 
11 
12 
13 
14 

TIE ACT\.IAL EYALLIAmll: MAIIITœA EJICCUfmtS (JIly 

Il VlDEOTAPE IfVIEW 

sul' ~, Uofll 12 

14 1 COX 29X 64% 
17 41X 12% 24% 
18 11X 28X 
19 84X 68X 84% 
19 16X 5X 
15 ]X 40X 
16 1 COX 94% 
17 1 COX 94" 100" 
16 31X 31" 38% 
18 100X 100X 100" 
20 55X 75X 70X 

AC1\.IIIL 

EXMIIlAT UII 

]X 

18" 
OX 

MX 
DX 

40" 
94X 
m 
nx 

1 COX 
70X 

In JOOSt cases, the proportion of students faili..n;J was 10WE"I in the actual 

exarnination than by videotape review. '!he prop::>rtion of student failures 

calculated on the basis of videotape revie,.,r is therefore likely an 

overestimate of the proportion who ~d have been failed on the actua l 

examination. 'lhere is no 'gold starrlard' against which the estmtas of 

the proportion failirq can be carpared. 'lbe extent ta whid1 ead1 of the 

estirnates may be a biased representation of the true proportion of 

failures is therefore l.l1lknc:1Nn. It is possible that starrlardized patients 

raters were lIOre apt ta saJre an action as bei.!q present in the actual 

evaluation if they did net recall whether it occurred. Reca1.1 prcblerns rnay 

have been reduced in videotape ratinqs sin:::e sta.rrlardized patients were 

net sirrultanea.lsly required ta bath present arrl rate the case. This 

hyp:>thesis is supportEd by Neiman' s (1988) study on recall accuracy. 

Actions whid1 were oot taken were lIOre likely to be inaccuraœly reported. 

In Table 8.15 it is apparent that there are substantial differeoc:es in the 

proportion of students who ~d have failed on the basis of scores 

calculated for each rater. 'Ihis is nost dramatically seen in case 1 where 

the SIU rater's scores resulted in the fallure of 32 st:Lrlents in a::>ntrast 

ta 6 arrl 10 stu:lents faile.d by the two Manit..cba raters. In ~ tP.e 
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average differen::e in score displayed in Table 8.14, it ~ that 

differerx::es of 4-5% in overall scopa between raters bas consequen:::e for 

differerx::es in the prcportiŒl of failures. In this data set, average 

differences of this size woo.ld h:i'Ne resulted in a difference, hetween 

raters, of 4-5 st.u:Jent failures. 'Ihis figure serves as only a cruJe 

guideline for the size of the differeoc:e which may he of inportance in the 

cx:nparison of systematic diffe.rezres in scare between raters arrl 

evaluatioo sites. 

It is awarent that there ~ substantial differen::es in pass/fail 

classification by raters for the same case. Over all cases, 50% of 

sttrlents failed ta meet the criterion pass level of 60% when rated by 

S.I.U. raters in contrast te 33% when rated by Manitoba raters. 'l11e 

results of this study irrlicate that raters may bias the estimate of 

student CC'll'pe~ for an irrlividual case. In addition, rate.rs in 

different evaluation sites may produce systematically different scores for 

the sb..rlents evaluated. In order te evaluate this potential prd::>lern, 

differences in the classification of students was evaluated for raters 

fran the two evaluation sites. '!he resul ts are displayed in Table 8.17. 

Agreelœnt in the classific-J.tion of pass/fail status varied by case frem a 

low of 31% for case 1 to 100% for Case 11. 'Ihe distribution of the untied 

pairs is provided in the right of the table. '!he rnùl hypothesis bein3' 
tested is that disagreerre.nts in classification are rarrlanl.y distributed 

between raters frem the two evaluation sites. If t.his were the case, the 

prqx>rtioo of SIU failuresjManitd::la passes wcllid be equivalent te the 

prqx>rtion of Manitoba failures/SIU passes. 'lhis hypothesis was tested 

wi th fot:::Nemar 1 S test for paired proportions. After employirg Bonferroni 1 5 

correction for nultiple c:x:arparisons, statistjcally significant differences 

in classification were present in three pairs am two cases. In case l, 

the SIU rater systematically failed more students than the two Manitd:la 

ratcrs. In case 15, one ManitOOa rater systematically failed more students 

than the SIU rater. 
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TAIlLE 1.11 DIFFEREJIŒS III TIE a.ASSIFICATlCII OF PASS/FAiL STAlUS Il RATERS FIKM DIFFEIfIT EVAUlATJ(JI 

SITES 

CASE PIt. PEJaDT AIiREBDT DISTlIIUTUIi OF TIE lIITlED PAIRS 

.. PASSlFAIL $TAlUS 
luIber of Ti_ ....... of Ti.e. 

SIU taï led lW\itoba faHOO 
_ir.e and u..inee ... 

Mlnitœ. pueeS SIU pIUed 

1 31% 26 0* 

2 45% 22 * 0 

2 1 81% 6 0 

2 77X 4 3 

3 77X 1 6 

4 1 71% 8 1 

2 87'X 2 2 

5 89X 2 10 

94% 0 

11 1 100% 
2 84% 5 0 

13 1 61X 10 4 
2 75X 7 2 

14 1 97'X 0 

2 87'X 4 0 

15 76% 0 10· 

2 83% 2 5 

Legend: f!!.: rater pair (i .e. SIU rate"" & UofM rater" or 12) 

~: statistically signiflcant using McNemar's test for p81red proportions ancI Bonferronl's 

correction for nultiple c~r;sona. 
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'!he power of nœt of these cœparisœs was cx:tIpran;sai by the small rn.nnber 

of events. 'Ihere is an obvio.JS trerrl, hc1".1ever, for SIU raters ta fail rrore 

students than Mani tc:ba raters. In 8/10 cases, the SIU rater faile::i nore 

stu::lents then the Manitcba rater. 'Ihis stqjests that the systematic 

differerO?S rxJted in eN:Ull1ter scores between the ~ evaluation sites is 

also associated. with systematic differences in the classification of 

pass/fail status. '!he inplicaticn of these results for research arrl 

evaluation will be d j srussed in the a::o:::lu:ii.rq section of this dlapte.r. 

FlCRR> ~ ~ AœE»tENl' 

In the previous sections it was not.ed that agreement (cx>rrected for 

chance) was slight to poor f'Jr at least one third of the items rated in 

the 16 cases i.ocluded in tlJe study sarnple. Ag'reelœnt for the remainin:J 

two-thirùs of items evaluated was equivalently clistributed between fair ta 

perfecto A siJnilar ranJe of agreement was ooted when total erK:XJUJ1ter score 

was errployed as the unit of analysis. 

In order to improve agreement betwef>..l1 raters, factors which are a.sscx:iated 

with better or worse agreerœnt for iterrs rated need ta be identifie::i. In 

this sb.rly two groups of factors were evaluated: the type of rater pair 

am ratirg fom fact-...ors. In arder te develq:> future gu.idelines, the 

contribution that these factors IIlélde to variation in item agreerrent, after 

missi..n;J data .has been taken into account. will be estirnated. 

The relatianship of each factor with ci::served agreeIOOI1t was initially 

evaluated. Of the five factors evaluahrl, thr:'e:! were significantly 

as5OCiate::i with aUserved item agreezœnt; item type, judgeœnt level an::i 

nœnber of items. 'Ihe rrean agreement for l=ach level of the five factors 

evaluated is sununarized in Table 8.18 F.&..lorq with the F statistic ~ an::i 

P-v-cÙues for the bivariate analysic::. 
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TMlE 8.18 lIE IIfLATlOIISHIP IIET\EEII UTO PAl. TYPE Mm IIESPCIISE FœII FACTORS AlI) œsEJnIED 

AIIiIIEBEIIT: .IVAlIATE ."LYSIS 

Potentiel Predictar • .... AeI ........ 1t (S.D.) F P·~l .. 

later Pair T~ 

Between Un1\/'erslty 227 80.30 (16.96) 1.33 .41 .266 
Within unIversity 174 82.16 (15.64) 

Within Rater 246 81.16 <19.63) 

lesporse Forw Factors 

A • .In 'tg It L_l 

Action Yes/No 491 82.47 <16.58) 6.06 2.7X .0005 
CriterIa for Yes 80 n.57 (21. 78) 

ActIon + Quallty Rated 22 70.07 (20.89) 

Qua li ty Rated 54 78.68 <17.36) 

1. It_ Allbiguity 

one ActIon/Item 290 82.56 (16.40) 1.85 .51 .157 

Multiple explicit/ltem 149 78.00 <21.21) 
Multiple lmplicit/ltem 208 81.36 <16.43) 

c. It_ T)'PIl 

HlstOry 239 80.27 <16.28) 13.57 7.8X .0001 

Phys i ca L EXIn 200 78.92 <19.86) 

Management 105 90.60 <11. 2) 

Teaching 29 n.87 <22.83) 

CamJ.Jr'1i cati on 74 n.f:R <17.(6) 

D. ~of It_ 

0-5 15 91.33 (8.35) 5.68 .8X .02 

6-10 118 78.18 <16.81 ) 

11-15 90 78.54 (20.30) 

16·20 153 81.10 (18.49) 

21·25 135 84.04 (15.22) 

>25 136 81.40 (18.08) 
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'1here was 00 siqnificant differen::es 8l'OCIl"g the three types of rater pairs 

for cbserved agreement on items. 'U1e agreement between starrlardized 

patients who are trained in the same university site was no better than 

between patients trained in different sites for the s.aIœ case. 'Itüs 

f~ is consistent with the results of the rater reliability sttrlies 

d j sa lSS€d pre\ficusl y. 'Ihe wi th.in rater estimates of agreement were 

similarly no better than the between rater estimates when cbserved 

agreement was used as the depen:lent variable. 'lhis f~ is different 

than the resul ts fa..rrd when kappa was used as the irdex of agreE!Iœl1t. It 

will be recalled that in this analysis, within rater agreement was 

significantiy better than between the two estimates of b..~tween rater 

agreerrent. 'lbe explanation for this difference is likely attributable te 

different levels of c:harx::e agree:œnt which were operatirq in the within 

am between rater pairs; chance agreement bei.ng sma.ller in the wi thin 

rater estimates. 

'I\.Jo response fOrTIl factors contrib.rted ta the explanation of dJse:rved 

agreezrent: ju:lgeIœl1t level an:! item type. No association was fourd between 

item ambigui ty am agreezrent. A m::xlest relationship exists between the 

nurnber of items rated am agreerœnt accounti.ng for .8% of the variance in 

the depen:lent variable. Item rn.nnbe..t" was treated as a continuous variable 

in t..'1e analysis. For descriptive p.rrposes, six cat...egories were created an:::l 

their respective neans provided. Inspection of these reans suggests that 

the relationship may be non-linear. '!he residuals of linear regression 

analysis were therefore evaluated. 'lhere was no evi~ of any ki.rd of 

non-linear tren:l. '!he prqx>rtion of variarx::e explained by item rnnnber was 

not Îlrproved by usÏn:J a cw:vilinear IOCldel. One of the problems with this 

variable is that it is stror'xJly associated with case. '!he 10Yler errl of the 

ranJe (0-5 items) is exelusively contributed by case 12 where agreerrent 

was ootably g<XXl. with this data set, it is oot possible te separate out 

the effect of nurrèer of items fran case at the extrelœ errls of the scale. 

with respect to judgerrent level, the best agreezrent was achieved. whe.n the 

starrlardizecl patient was aslœd to maJœ a yes/oo decision al:x:lut the 

presenoe of an action. Agreement was ~'Orse when the standardized patient 

was aske::l to evaluate whethe.r specifie criteria were present before rat.irg 

the action as cxx::urrirg or when both the quali ty of an action and 
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<XIlpli.an:=e with criteria were beinJ rated. 'Ibis firx:lirg may be explained 

by clifficulty L1 recallirg actions specifiee! by the criteria at the erd 

of an erxnmter with the student. Saœwhat better ag:reeJIe1t \VaS 

daoonstrated when raters were aslœd ta rate the quality of an actioo. 

In the six categories of item type, the best agreenent was c!erronstrated in 

the recordi.rg of actions taJœn on manageIœI1t (90.60%) follC1ttw"ed by 

questions whid'l we..re aslœd on history durirg the patient eno::Jmter 

(80.27%). Poorer agreement was denonstrated in the remain.in:J three 

cate:;Jories of teacl1.in;J, tilysical examination arrl cœmmicatian 

items. There were significant associations between aH response fonn 

factors ioclOOirg judg'aœnt level arrl item tyr.e. For example, criteria 

were oft.en specified in the reco:rdin:3" of ~ysical e.xarnination items arrl 

criteria arrl quality we.re often characteristic of the judg:rœnts required 

for teadti.rq items. In order te clistin..]Ui...c:;h. whether it is the cx:mtent of 

the item arrl/or the t-yt-€ of jlrlgaœnt required which rrost influ.ezx:.es 

ag:reeJIe1t, all factors ~lere inclu::ied ln a mixed repeated measures nultiple 

regression IOCX:lel. 'Ibe resul ts are c:lLc-played in Table 8. 19 • 

Sin.::e percent missin:J was previoosly identified as a confCJllfrler in t.he 

estimation of predictive factors an:! agree:rœnt, it \VaS incllded in the 

IOCdel. Partial F statistics were calculated for ead'l potential predictive 

factor usirq the fonrula outlined by Winer(1971) for mi.xed rocx:lels. "~1e 

Type l errer was corrected for nu.ùtiple CCI11péU"isons usirg Bonferroni 's 

rœthod frou the conventional .05 to .008 (lG..einbaum & ~ 1978) • 

with all factors in::lu:ied in the m:x1el, 22% of the variance in d:Jserved 

agreement is expla.i.rm. When all other factors are taJœn into 

ccnsideratioo, item type is the only factor whid'l is significantl y 

associated with item ag:reeJIe1t. '!he saIOO results are dJtained for a IOCdel 

whicb assumes that all factors are fixed arrl for one which asst.IIIeS that 

aU factors are rarrlc:m. 

Differences in the reliability of raters for clifferent types of items is 

c:xnsistent with the limited lit.erature available in this area. In these 

stmies, rater reliability te.rrls te be the best for history item3 follC1W€rl 

by {ilysical examination arrl <XmTImication (see <llapter 4). No previoos 
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reports of rater reliability oa.ùd be fOJ1Ù for tea~ am management 

items. 1''r':D thi.s analysis, it wu..ùd ~ that it is primarily the 

canteJ1t. of tlle item rather than the type of ju::1geoont required which is 

contr ili.rt:irq ta the level of ag:t;"E!EIœIlt. 'll1e int>lications of these fi.rxlinJs 

am. t:.ht; limitations in the stu:Iy design, an which they are based, will be 

discussed Li the final section of thi.s chapter.. 

TABlE 8.19 REPEATED JEASlIIES ..... TlPLE REGRFSSIIJI AllAl YSIS Of AU PREDICTIVE FACTtRS OF 
1 TEM AGREEJDT 

SoI.n:e of Variation DF Meon ScpIre F R P-Yalue 

AIl Factors 67 12115.26 2.37 22X .000' 

Error 579 5107.98 

Cœponent Sources Partial F P-Value 

Percent MISS 1 ng 1 2365.68 .463 >.008 

NUItler of 1 tems 2401.81 .47 >.008 

Rater Pal rtype 2 651'.41 1.09 >.008 

Item Anblgulty 2 9403.42 1.57 >.008 

Judgement Level 3 12390.41 2.07 >.008 

1 tetll Type 4 34655.46 5.78 <.008 
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~ RELIABILrlY 

sixteen cases am three different types of rater pairs \oJere assessed in 

this stWy. '!he average agreement for it.e.ns W'dS 81% am the average kawa 
for item:; was .45. Rater reliability for total score usin:] the intra-class 

correlatien coefficient rarged frein .37 ta .42 for different rater 

types. In m:.lSt cases, the reliability of raters for total score arrl the 

average rat..in; of individual items wc.uld he cansidered to b'.::! fair te gcod 

usin:] the classification sdlema of I..ardi.s ard Koch(1977). In no case did 

the reliability of ratin;J for the three pair types exceed .a, the 

conventional mi.ni.nu.nn for aca=>..ptable rater reliability. Contrary ta the 

results of swanson arrl NorcirlJ. (in press), raters within cases clid 

contriWte ta the variarx:e in scores arisin;J fran the patient ercamter .in 

this stWy. In swanson arrl Norcini 1 5 studies, raters contrili.rt:.ed a li ttle 

aver 1% ta total score varian::e in contrast te a cxmtrib.Ition of 

awroximately 20% by raters within cases in this sttrly. '!he reason for the 

differen:e in these two estimates is unkrx:1.Yn. It is hyp:::>thesized that i~ 

nay be due ta a differen::e in the quality of raters, traini.rx;J procedure or 

ratin:J fonIlS used in the two studies. At least in this sb.rly, i t is 

c::onclu:led that raters contributed in a significant way ta rœa.surerœnt 

error in the evaluation of CCIl'peten:::e. Improvements in the traiIurq 

procedure for st:an:Iardized patient raters waùd be reccmre.n::led. In this 

study, raters were provi~ed with an orientation ta the rat~ fOIlIl. ";0 

practice sessions or pre-t.estirg was carried out. 'Ihis \oJOlÙd be 

recx::mœrrled in future. 

GenercÙly rater reliability for total score was slightly better than the 

average for in::tividual items. 'Ihere was considerable variation in the 

agreaœnt for irrlividual items for aU rater pair types. In saœ 

eva1uation procedures, pass/fail status has been detennirro for a case (or 

averall) en the basis of a sb.rlent' 5 perfonrarce on a pre-specified set of 

critical it.ems. For exanple, in thi.s study, in case 15, failure ta 

administer a rorrect dose of epineprrine ta a patient with an éU'lël{tlylactic 

reaction resulted in a failu.."'e for that case. Al1:h.cu:Jh there may be good 

{i1..Uoscprical gro.m:1s for tlris 1:yfe of evaluation policy, it WOlld TXJt be 

reccmre.."rled until rater reliability for items is irrproved. 
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'll1i.s sb.rly evaluated b.u gra.J{S of factors which may infl\.lel'r.e rater 

agreeoont: attrib..rtes of the ra~ fom an:l the type of rater pair. Of 

the foor attriWtes of the rat.i.n:J form evaluated; item type, judgement 

level, item arnbigui ty am ru.tmbe.r of items; orù y item type was 

significantly associatOO with agreeœnt. 'Ille agreeIœl1t trerrls in item type 

are similar to t.hcse reported in the literature with rater reliability 

bein:;J better for history items an:i worse for P"lysical e.xami.nation an:l 

CX"J'IITImicatiOl1 items. Agree!Iœnt for the rat.in:.J of teachin:;J an:l management 

items by stan.:1ardized patients bas oot been reported in the ~lish 

literature. AgreeIœnt was particularly poor for teach.in;J items an:l very 

g<Xrl for management items. 

'Ihere are a nunV.Jer of possible reasons for these differerx:es in agreerœnt 

for different content area5. It may be IlOre diffia.ù.t ta recall saœ of 

the actions taken by the stu::ient than ethers. For example, it may be 

easier to recall questions asJœd than examinations done particularly for 

the naiicall Y ~icated sta.rrlardized patL. . .nt who has 00 P'lysical 

firrli.n;Js to present (real or progranuœd). Alten1atively, the k.irrl of 

jt.dgeIœl1t the starrla.rdized patient III.lSt maJœ may be different for 

different content area5. Ju::igerrent level was evaluated in this stu:ly an:i 

alt:hcluj1 significant in the bivarb.te anaiysis, it did net significantly 

contribute to the explanation of variance once item type had been taJœn 

into aœount. '!he limitations in this analysis is that these factors were 

~ly correlated. For ex.anple, most teac.h.irrJ items asJœd the 

st:a.rrlardized patient to detennine if œ.rtain criteria had been Iœt am 
rate the quality of an action for a Yes response. 'Ibe poorest agreement 

was dennnstratErl in this category of jt.rlJeœnt. For prdctical purposes, it 

will be .i.rrportant ta distinJuish whether it is truly the content of the 

item or the type of jl.rl;exœnt the starrlardized patient is be~ asked te 

maJœ which is contrib.It~ to poor agreement. Judgement level is él.Iœl1able 

to manip.1lation in the construction of items where as item content is 

net. Furthe.r stOOy of this issue is therefore reccmœn:ied us~ a balanced 

design whim evaluates the four levels of judgement for ead1. category of 

item type. 

'lhere were similar limitations in the evaluation of the rnnnber of items on 
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the ratirg form an:i item ag:reeIœllt. At the extreme en:is of the scale, case 

was oc:mCA.ll'x:1ed with item numbe.r mak.inJ it inp:ssible to clistirguish the 

effect of case fran the IU.lIIlber of items au the forme It was also roted 

that with lC\03er fonns (over 20 items) that stu:3ents rarely carried out 

actions listed at the eni of the fom (usually psycho-social). 'Ihls 

qJeratively limits the extent ta W'hidl agreelOOl1t can be evaluated for 

fonDS \olhl.dl exceErl 20 items. Given these limitations, no COl'd.usian can be 

canfidently reached al:x:ut the effect of the number of item:; on the 

response form an:i rater agreeœnt. 

'Ille failure te firrl the expected trerrl in item ambiguity was 

surprisin;J. Agreelrent was higher for items wch had the optimal one 

action/item. liaYever, a similar level of agree.Iœl1t was fOl1l"Xl for items 

which had nultiple i.nplicit actions in an item. It my be that JOOSt raters 

perceived these items in the simplest sense as one action whe.reas 'NOI"Se 

agreement arase when the various actions whid'l were irx::luded in an item 

were listed (i.e. the nultiple explicit category). Alternatively response 

bias may have inflated. the estinate of agreeœnt silx:e significantly IOClre 

items were net rated in these two categories. 

'Ihree types of rater pairs were evaluated: raters who were trained in two 

university setti.rgs ta c:arplete the saIœ fonu (the between university pair 

type), raters LIained ~ether in the SéUœ university (the within 

univer:sity pair type) and the same rater ratin;J on two occasions ( the 

within rater pair type). 'Ihe oojective in evaluatirg the reliability of 

these three clifferent types of rater pairs was te sort out the extent to 

wch poorer agreem;mt \<laS attributable te clifferent traini.rg sites, 

clifferent patients or ioconsi.sterq within the saIœ! rater. 

No diffe.reoc:e was foun::i anon.:J these three types of rater pairs for two of 

the three indiœs used ta summarize agreement: average ol::tS.e.rved agreement 

for items arrl the intra-cla.c;s correlation coefficient for total score. It 

was anly when average item agreeJIent was corrected for d'larx:e that the 

within rater pair type clenDnstrated significantly better reliability than 

the two between rater pairs. 'lhis cliffererx::e was mJSt IX>table in the 

ratirg of cx:mrunication ~ls whe.re raters ten::le.d te agree with 

themselves better t.har. with other raters. 'Dle ack:r"oNledged limitation of 
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this study is that within rater agree.œnt may be underestimatej si.n:e the 

first ratirg oocurred 1JI'rler different ci.rcumstarY=es tban the 

secorxi. Despite this limitation, the.re was substantial variation aIOOn:J 

different raters in the estimates of within rater reliability. For exanple 

the reliability of two raters was al:x:we .8 for the intra-class oorrelation 

coefficient am kaFPa. In contrast, six raters had an intra-class 

correlation coefficient of zero or less ard a ~ of .3 or less. 

Differerx::es bebNeen the reliability of irrlividuals as raters bas been 

notai by Newble(1980) for medical fac:ulty. Newble COI'duded that there are 

saœ irrlividuals who are mre reliable ra'ters. Trainirx1 seem:d te have no 

.iIrpact on reliable an:l unreliable raters. 'n1e attributes of those raters 

'Who are IOOre reliable were net identified. nus study provides no 

infonnation on the attr.i.Wtes of patients who were IJX)re reliable rab?.rs 

fran those who were net. '!he very practical question whidl can be answered 

is whether there is a relationship between the reliability of a 

stardardized patient rater arx:l the accura -;y with whid'l they present their 

case. 'll1e data fran study 1, 01apter 6 were used te evaluate whether mre 

accurate patients were alse IJX)re I"P~iable raters. '!he results are 

displayed in Table 8.20. 

stan:iarclized patients who were lOOre accurate in their presentation of the 

case terrled te be mre reliable raters when reliability was calculated for 

total score (the intrd-class correlation coefficient). '!he Pearson prcxluct 

IOCm:!Ilt correlation between percent acx::uracy an:} the intra-class 

correlation coefficient was r=.66. '!he F statistic derived fran linear 

regressial was 18.41(p=.0003). 'll1e association between average item 

ag:reenent am patient aœLl.racy was less pI"OI1Olll"X:!. '!he oorrelation for 

cb;erved agreemant was r=.41 am for kaH?a was r=.26. Usirg linear 

regression, OlÙy ciJserved agreel'OOl1t was significantly associatej with 

patient acx:uracy (p=. 04). It is evident lnlever that patients who had the 

worst accuracy scores alse had the lowest values for item agreaœnt. 

1 

~ 
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TAIllE 8.20 TIE IELATUIISIIIP OF TIE STAlDAlDIZED PAllE.T'S M1LJll TO ACa.aATElY PlESEIT TIE PIDUJI AlI) 

TIEII IELIAIIILlTY AS A RATEl 

Pat i tilt At:aIrf!Il:y 1 Indicea of Reliability 

Agreement ~ 1 ntra·Clau R 

Less than 70X 2 75.80 .35 0 

TOX to 7'9X 3 72.16 .45 .14 

sax to 89X 7 86.34 .67 .31 

90X to 99X 11 83.24 .54 .45 

100X 3 87.83 .62 .68 

Legend: .!!: the rurber of patients who had accuracy scores in the respective category 

Agreement: average observed agreement for i tellll rated 

~: average kappa for Items rated 

Intra·Class R: the intra·class correlation coefficient for total score produced fram ratll"Cil each 
encounter 

Patient Accuracy: the accuracy wlth which the stardardlZed patient presented the critlcal 
fentures of the case 

'!he data fran this stu:iy provide useful guidP~ines for those respansible 

for the settirg up starrlardized patient based evaluatians. FUst, rater 

agreenent does rot awear ta be influen:::ei by differen:es in trainer or 

training site. It sha..ù.d be noted that the saIœ œthod of trai.ni.rg raters 

was used in the b.u centres invol vEd in this sb.rly. 'Ihis guideline may oot 

hold if different types of t.raini.rq practices are bein:] carried a..It in 

different evaluatiOll sites. 

Sec:x>OO, patients who are mI'e accurate in their presentation of the 

clinical problem will alse terx:l to be oore reliable raters. Verification 

of these fi.n:lin;r-; WCA.Ù.d be rec:x:mœrrled se that in future, pre-testirq the 

patient for one of these two desirable properties wo...ùd Sllffice. 

'Ihird, rater reliability ~ ta be an inportant contribItion te 

-----------------------------
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lOOélSllrem?11t error particularly in the rati.rq of teachirg, J;i1ysical 

examinatiCl1 am tea~ item;. Pre-testin} am trainin:J of raters v.uul.d 

he st:.rcojly recarmerrled for evaluations Widl inclu:le a significant 

prcportion of these items in the evaluation proc:edure. 

systematic bias in the scores provided by different starx:1ardized patient 

raters who are presenti.Iq the same case is a prablem if: 

1) the examinees are beirq passed or failed on i.:.~ basis of the 

perfonnance on one case 

2) examinees are not rarrlanly allocated te patients within case or 

3) when lIDre than one evaluation site is bein} used anj raters are 

neste:i wi thin site. 

In this stu:ly, both <X>rrlitions 1 an:l 3 were cperative. 'nus allC1.oJe:i 

systemai".ic bias betv.leen patients an:l site in encounter score an:l pass/fail 

status to be evaluated. 

systematic differences were present in erx:::ounter scores were prcx:luced by 

rat€>..rs frem the two universities. '!he average differenc::e for each 

erx:::ounter rated was 7% lower for Sc:uthern Illinois University raters than 

University of Manit..c::ba raters. 'Ihe overall score produced for all 

eoc:a.mters by S.LU. raters was 62% in contrast ta 67% by Manitoba 

raters. 80th of these differerx::es were statistically significant. 

'Ihis differen::e in score resulted in a trerrl for IIDre students te be 

failErl by S. I. U. raters than by Manitoba raters. It is roughly estimated 

that a diffe.rerx::e in score of 4-5%, in this study, TNOUld have resulted in 

the failure of an additional 4-5 st:u.èients. systematic differenc:es of a 

similar nagni tude were ooted between the 'boJo stan:1ardized patient raters 

fran the saIœ university. 

syste.matic diffel."ences between starx:1ardized patient raters have been noterl 

by ether authors. D:iwsan-Saun:lers(1987) reported the presen::e of 

systernatic differeœes in stu::Ient SCXJres between patients trained for the 

J 
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same case, the scm:oe of t:his data be.irq soothern Illinois University. In 

a recent repJrt by Sdmabl et.al. (1989), systematic clifferences in student 

score for differe>nt patients presentirq the same case were ooted in 10 of 

16 cases. In Schnab1' s s'tudy, the inpact of these diff~ was 

evaluated by corre.lat.inJ the adjusted scores with the unadjusted soores 

for all students. COrrelations of .94 ta .98 we.re fourd. 'Ibis y'u"ùd 

su;Jg€!St that systematic clifferen:::es between patients bas little inpact an 

the rank orderinJ of students when stu:lents are rarrlœùy allocate:i te 

patient within case. Systelnatic cliffere.nces between patients prese.nt~ 

the saDIe case in the sam evaluation site 1NO..Ùd be prd.:>lematic if 

corrlitions 1 am. 2 stated prevlously were cperative. 

'lhere are no previous reports of clifferences in the scores of stamardizErl 

patients trained for the sarre case in different evaluation sites. One can 

only speculate an why rate.rs fran Southern Illinois University system

atically rated students lc:rwer than raters fran the University of 

Manitoba. One possible explanation relates te the relat~_ve inexperience of 

st:arrlardized patient rate.rs frcru !-!anitcba. It is hypothesizErl tllat when a 

star.dardized patient rater is inexperiE.nCed that he/she may have 

difficulties in recallirq actions t.ak9n by the student for their case am 

when in da.lbt are IOC>re likely to rate the action as havi.n:;J beirg dalle. A 

related hypothesis is that the inexperieJX;ect patient rater is xrore apt te 

feel as if hisjher ratirq will have seme caU4Dtrophic irrpact on the 

student' s future career arx:i is ti'erefore more liJœly te be lenient in 

their rat.in:J practice. Future !;;tuties usirg centres with different levels 

of experienc:e v~d be reccmrerded te provic.::~ nore data on potentlal si te 

differerx::es arrl the :inpact of different levels of st.an::lardized patient 

experi~. 

'!he resul ts of this sb.xly raise cor.:::.ems about the use of multiple 

evaluatian sites f01- st.an::lardiZL'Î patient-based €Valuations of 

c:x:npetero=. 'lhis is particularly true when nultiple sites ar~ beirq used 

for liœnsure or certification examinations. Strategies whic:h may be 

Employed to control for systematic dif:e.rP.n::::e5 in S':X>rirq by site will be 

discussed in tbe final c:hapter of ~lis thesis. 
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On the basis of the results of Sbrly 1,2, and 3, the follCMl.n;J conclusions 

are drawn aba.lt the aa:..:uracy of patient presentation an:i the reliability 

of starrlal:ùized patients raters. 

1. It is possible for stari!arùized patients ta provide an accurate 

reprcduction of the iITportant features of a real patient œse. In the 

rnajority of patients, havever, the theoretical optinrum of 100% 

accuracy was not met. 

2. '!he fp..atures of the real patient case which are least accurately 

presented are the P"lysica.l fi.rrlin:Js and affect. 

3. St.arrlardized patients traine::l in a university with no previoos 

experience with this rrethod may be less accurate. 

4. Factors which contribute ta œtter patient aœuracy include: previous 

experience as a .-;tanJardized patient, previous actirq experience, 

personal experience wi th the heal th prublem or symptorns, a rep:>rted 

urrlerstarrli..n;} of the heal th prd::>lem by the rutient, the nurnber of 

training sessions, the nurnbo..-r of tra~ sessions assisted by a 

t=hysician resoorce, the nurnber of en:::cm1ters presente:i in a clay an::! 

"j)e rn..nrœr of weeks siœe trainin;. 

5. '!he accuracy of st:.a.rrlardized patient presentation is associated with 

canpet.erx:e scores in data collection, interpersonal skills arrl 

management. '!he di..raction an:i magnitu::le of this effect ~ te vary 

~ clifferent cases. 

6. 'Ihere are cliffe.renŒ!S in the aIID.ll1t of data patients provide 

spontanecusly in equivalent gI"OllpS of students. 'Ibis is a pot.ential 

.. 
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source of bias in the estimation of CC'Il'peteroa score. 

7. '!he reliability of stardardized patient rdters in this s1:lxly was below 

the cawentionally accepted m.i.ninum for researc:h an:} evaluatian 

stu:iies of .8 or .9. 

8. '!he reliability of st:armrdized patient raters Le; rot influenced by 

traini.rq ..Location. 

9. standarcli.zed patient raters in different universities may bias 

c::a:rpeteoc:e score by virtue of systematic diffe.re.œes in ratirq. 

10. standarcli.zed patients who are nore accurate in their presentation of 

the prOOlem are also rore apt ta be reliable raters. 

11. Better reliability is deIoonstrat.ed for the ratinJ of patient 

znanageJTeI1t items. 

On the basis of this researd1, guidelines fC'r the application of this 

Iœthcx:i are recx:mne.rded. FUtu.rP areas of resea.rdl of the st.artlardized 

patient Iœthod arrl the evaluation of clinical cœpeterx::e are identifie1. 

'!he major contributions ot this thesis are in: 

1. '!he evaluation of the basic assunptions of the starrlardized. 

patient method, 

2. 'Ihe identifiration of enpirically-derive1 factors whic:h co..ùd 

be used te llnpIU'J"= patient accuracy, 

3. 'The '}Ual1tification of potential SC\.lrŒ!S of bias associat.ed 

wi th the use of the ~ t:ardal:di.ze1 patient metho:l in m..ù tipI.:: 

evaluation centres arrl 

4. 'Ihe quantificatioo of the c.:ntriJ::ution of staroardizErl patient 

raters te variaœe in CCIl'pet:E:l're score. 
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Clinical a::Epetence was defined in <l1apter 1 as the ability te select arrl 

carry rut apprcpriate actions in respanse to a clinical situation. AWro
priate actions are those which are inportant detenninants of heal th 

c:utcaœ for the type of clinical situation prese.nt:Erl. 'D1ese actions have 

been conventiona.lly defined in five groups: data co] -ection, cliagrœ;is, 

manageIœnt, doctor-patient relationship, arrl professional cxmrunication. 

'!he rationale for Ireasurin:J clinical CCIIlpetence was reviewed in O1apter 

1. It is élSSl.llnEd that clinical caupetence is one of the major detenninants 

of the quality of clay ta day practice perfornance. 'Ihe IOOaSUrelœl1t of 

clinical ~tence is therefore used as a means of identifyirg 

irrlividuals who may be unsafe or ineffective in practice. 

'Ihe eviden::e to support assurrptions about the relationship of c:x:11pet:P...rx:e 

ta pp..rformance an::l health a.rt:ccme was reviewed in Cl1apter 2. 'Ihere was no 

rep:>rt.ed study whidl assessed the rclationship of these three factors in 

the saIœ study pop.1lation. Other factors which influence practice 

perfOl:'1lalX:e viere identified.. 'llley ülClude attributes of the clinical 

situation, t.he practice setting, the provider am rret-llcx:l of remuneration. 

'!he relatior.ship of these factors to clinical cc::xnpetence am the relative 

contribution that each li'.akes to practice perfonnance has rot been 

studied. Further research in th..is area is reccmnen:led. In omer te do so, 

an effective Iœthod of measurin:J clinical canpeterx::e must be idP...ntlfied. 

'lbe xœthods of measur.in:J clinical canpetence were reviewed in Cl1apter 

3. '!he stan:3ardized patient was icle.ntified as one option which can be used 

to present the clinical prablem arxl rate clinical actions occurrin:J dur.in:J 

the patient en::ounter. Research relata:l to trie reliability arrl validity of 

the standanlized patient format wa.s reviewed in <l1apter 4. SUpport for the 

valictity of this technique is !?rovided by eviclen::e that the starrla.tùized 
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patient carmot he detecta:i fran a real patient in practiœ am that there 

is J'X) diffe.ren::e in CCIl'pet.erx:=e score when measured with a real or 

st:.armrdized patient. 

'lhe assurrption that the stanlardized patient is in fact stardardized 

(i.e. the content of the prd:>lan presentai d::les rot vary fran one subject 

ta the œxt) had not been evaluat.ed until '('ON. 'Ihis a.sstIITption was 

evaluated in stujy 1. Violations of this assurrptian ~ c:bse.I:ved. '!he 

impact these violations had 00 a:::n1p€tenc:e score 'Were therefore evaluated 

in study 2. Factors which may he associated with presentation ac:a.lracy 

were alse evaluated in study 2. 

In a small rn.nnber of studies rep::>rterl by ether authors, systernatic an:l 

rarx:bn errors in the ratin;} of clinica1 actions taken durin:J the encounter 

by stanlardized patients have been reporte:l. Srnall sample sizes limit the 

precision of rrost of these estimates. Syste.rratic differences in the 

cx::rrpeteIx::e score for patients presentin:J the sa.me case have been abserved 

in other studies. There is no reported study which has evaluated the 

re.liability of st.a.rdardized patient raters who have been trai..ned aM u.sed 

in different evalu.a.tion centres. Because stan:lardized patients are nestcd 

within evaluation site, this issue will need te be evaluatOO if IlLÙtiple 

centres are used in the m=asurement of clinical canpet.erce. 'Ihese issues 

were addressed in stOOy 3. 'll1e reliability of stan:larùized patients was 

evaluated usinJ three types of cCirparisons: within rater agreement, 

between rater agreement for raters trai.ned in the same centre and between 

rater agreement for raters trained in different centres. Systematic 

clifferen:::es in en::ounter" ratirg bet:ween raters trai.rro in different 

centres were also evaluati:d. Finally factors whid1 may contribllte ta rater 

agreeoont W'ere assessed in order to establish future guidelines for 

trainirg. 

'!he major cx:m:::lusions resultin; fran these three sb.rlies will be reviewed 

in the next tw:> sections. Guidelines for awlication will be SU"Rested aryj 

future areas for re.seard1 identified. 
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It .is possible far st.arœrdi.zed patients ta provide an acx::urate 

r.eprodI..d:iŒl of the ilIplrtant features of a real patient case. In the 

mjarity of patients, ~, the theareti.cal. c:::ptiJlum of 100% aa::uracy 

was net: met. 

JustificatiCil 
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In the 839 stment-patient erx:x:mrters an::1 89 patients in which the 

accuracy of patient presentation was evaluated in 1987 am 1988, 7 

patients .in 1987 and 6 patie.'1ts .in 1988 net the theoretical optim.nn of 

100% accuracy (starrlard deviation =0). 'Ihe average accuracy with whidl 

stan::1ardlZed patients presentoo the critical features of the clinical 

prablem was 90.2% in 1987 am 93.4% in 1988. 'Ihe average accuracy of 

patient presentation was belav 75% for 7 patients in 1987 am 1 patient in 

1988. 

a:n:lusiœ '2 
'!he featuJ:es of the :real patient case midl are least i.lCCl.lI'ëltely presented 

are the pxysical f.i.rd:irgs am affect. 

JustificatiŒl 

In 1987, errors in the presentation of llD:re than half of the Iilysical 

fin.:linq am affect items were àJseJ:ved in contrast ta one quarter of the 

history items. In 1988, the average aa::uracy of Fhysical firxli.r:q am 

affect presentation was 79% am 90% respectively. In 1988, the average 

accuracy for presentation of the history was 94%. 'Ille generalizability of 

these f~ is limited by the relatively small rn.nnber of items 

evaluatro in these ~ categories (Iilysical firrli.rgs=35 items, affect=27 

items) • 



1 

1 

381 

st:.amardized patients trained in a university with ID previcus experi~ 

with this met.hcd may produoe patients who are less acx:ura.te. 

Justificati.cn 

In 1987, patients trained at the university with past experien::::e with this 

method had an average accuracy soore of 92% in oontrast te an average 

accuracy score of 89% for patients trained in the university with no 

previous experience. Significant differences in ao::::uracy in faveur of the 

university with past experienœ were noted in 5 of the 15 cases 

evaluated. In only 2 of the 15 cases was ac:curacy score higher for the 

patients trained at the university with lY) previous expe .. rience. Train.in3 

prciJlems contril::J..rted ta errors in presentatIon in 49% of instanc.es for the 

university with 00 e.xperience. Trainirq prrolems accounted for 26% of 

errors in the university with experien:::e. After one year of experience, 

the average acx:uracy of patient presentation for the novice university was 

93%. '!he abserved improvem=nt in the accuracy of patient presentation 

~ ta be attributable te better patient selection an::i trainirx:J. 

'!he gen:ralizability of this conclusion is Ibnited by the fact that only 

two uni versi ties were stu:li.ed. 

Ccn:::lusicn f4 

Factars 'Which CŒItriJ.:m:e to better patient acx:uracy irclu:3e: previCllS 

expe:rieIre as a st:.arnanli.zed patient, previcus act:.in} experi~, persa1é1l 

expe:rieIre with the health prcblan or ::.yupt.cm.;, a :n:p:n:ted ume.r.starrli.~ 

of the .bealth prcblan by the patient, the l1..lIIiJer of t:ra.i.ni.n;J sessims, the 

nmi)er of tra.inirg sessiœs assisted l7j a IitYSician rescA.n'œ, the TllIJiJer 

of erx:umte:rs presented in a day, ani the n..miJer of weeks si..rDe traini..B.J. 
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Justifi.cati.m 

Patients with previoos e.xperience as a st.ardardized patient had better 

accuracy scores for the presentatioo of Iilysical f~ (83%) arrl affect 

(94%) than patients with no previcus experience (75% for J.X1ysical firxtirgs 

arrl 82% for affect). Patients with pre;,rioos act.i.rq or role-playi.rq 

experi~ were mre acx::urate in the presentat3 ~n of the J.X1ysical fi..n:iirgs 

(96%) than those with no experien::e (67%). 'nlose with personal experien::e 

with the health prablem were partia.llarly better in the presentation of 

the patient affect (90% vs. 82%). A reported lJl'"derst:arrl of the health 

prd::.llem was associat.ed with a lWre accurate presentation of the history 

(95% vs. 90% for those with a fair \.ll'rlerstardl.n:;J) arrl affect (90% vs 83% 

for thŒ;e with a fair urrle.rstardirg). 

Patients with ~ trai.nin;J sessions had higher scores for patient history 

(95%) than those with one session(89%). AcaJ.ra.cy in the presentation of 

the affect was 95% for patients with 2 sessions an::l 81% for patients with 

1 session. Accuracy in the presentation of the patient affect was 77% for 

patients who were trained with fX) P1ysician assb"tance. Patients who l"o.ad 

P'lysician assistan:::e at oœ session had a score of 97% arrl at 2 sessions 

100%. Accuracy of [tlysical firrlinJ presentation was 73% for patients 

havirg 2 sessions with P'lysician assi.st.aœe arrl 100% for patients with 3 

sessions of iX1ysician assh.-tance. 

An average accuracy score of 88% was observed for the presentation of 

P'lysical f~ at the begi.nni.n:j of the test day in contrast ta 73% at 

the errl of the day (7-10 e.rDJUrlters). '!he accurac.y of patient affect was 

better in the middle of the test clay (92%) than at the beginninJ (8Tt) or 

enj of the day (89%). Accuracy in the presentation of the patient affect 

was worse two ~ after trainirl;J (86%) than dfter one (93%). 

'!he limitation in this analysis is that patient attributes were 

correlated. '!he relative i.ndepenje.nt contribution of each of the patient 

arrl case-related factors may be biased.. Selection factors may have acted 

to bias the estimates of trainirl;J l~. 



1he ë.KD.JraCY of st:andardi.zed patient pœsent:.at.i.a1 is asscx:i ated vith 

~ scxn::es in data ool.lect:im, .int:erpe:rscrl skills and 

mana<)E1nent. 'lbe direct:.i.a1 am magnib.de of this effect arpaI'S ta vary 

aDI:DJ different cases. 

Justificatiœ 
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A significant negative relationship between patient acx:;uracy arrl. 

c::crrpeterx::e sro:re was f~ for data collection, interpersonal OOlls am 
managenent. 'lhis may be explai.nerl by two };i1enc:mena: the less accurate 

patient is also a mre lenient rater arrl/or the less accurate patient 

provides direction abcut what data sha.ùd be collected aba.!t hisjher 

prd::>lem as well as it's diagnosis am managexœnt. Alternate nethods of 

ratirg ao:::uracy an:l sb.xient a:npeterx::e ~d have te be used te evaluate 

these hypotheses. 

'!he direction of the relationship was positive in 34% of cases am scores 

evaluated. '!he estbnated beta for these cases varied fran .06% to 2. 1 %. In 

57% of cases am scores evaluated, the relationship between presentation 

accuracy ard c:c:rrpeten::e scores was negative. For these cases, the 

estimated beta was in the rarqe of -.03% to -4.6%. Small sanple sizes 

limited the precision of estimates for irrlividual cases. 

'.ttlet:e are differeID:S in the élIOCUlt of data patients provide spa1tanea.1s1 Y 

in EqJivalent g:r:t:1lp3 of st:ment:s. 'lhi.s is a potential sruroe of bids in 

the estimatiœ of cœpet:.eJre scare. 
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Justificati.cn 

Significant clifferen::es in the percent of data provided spont.aneaJsly by 

patients presentiIY;1 the same case were noted in 3/15 cases in 1987 arrl 

1/16 cases evaluated in 1988. An inlepe.rdent rater of the student 

eoco.mter WCAlld be required in arder to derive an unbiased estimate of the 

inpact of these differerx::es an student score. 

Far Si.n.Jle or Miltlple site st:arrla.rdized Patient-Based Evaluation of 

~ 

1. In the selection of cases, acx::uracy of patient presentation does net 

~ to be adversely influerx::ed by the need to present as many as 30 

clinical features. No infonnatian is available on presentation 

accuracy for cases vmieb requi.re mre than 30 clinical features ta be 

presented. 

2. In the recruitJrent of in::lividuals for the starx3ardized patient IOle, 

those with previalS experien::e in acti.n;J arrl/or IOle-playirg an:l those 

with personal experience with health prOOlem or symptans ta be 

presented should be given priority. 

3. Prior te usirq a starrlardized patient in the evaluation of c:;:arpatence, 

they shalld have at least one supervi.sed OJ::POrtunity to present their 

prd:>lem. 'Ihis provides an opportunity for both the patient am trainer 

te identify prcblems which the patient is experienci.rg in the 

presentation of the problem. Only patients who have had previous 

experience in stamardized patient presentation should be used in the 

evaluation of c:x::atpetence. 

.1 
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4. 'Dlree hours of trai.n.irq divided into t:\oioQ sessions is rec:x::mœrrjaj for 

trai.n.irq starmrdized patients for the role they are to present. If 

m;:):re sessions are required because of difficu1ties encountered by the 

patient, an alte:rnate patient sha.ùd be conside.red or the case 

di.scarde.d as be.irç too clifficul t. 

5. Rlysician assi.starx:e in t.rainin;J should be sc:u:;Jht for cases where the 

presentatioo of ~ysical fin:l.in:Js or a distin=t patient affect 

(eg. pain, anxiety) is required. 

6. For cases which only require the presentation of the history, the 

patient may be scheduled ta present at least 10 enc::amters in a day 

withoot adverse effects on presentation aœuracy. 

7. For cases whieb require a distin:;t patient affect to be presented, a 

'warm-up' of che patient for their mIe is rec::cmrerrl.ed at the 

beginn.in3 of eac:h test day. 

8. For cases where ~ysical fin:l.in:Js or patient affect are requixed, 

pre-testi.n:j the patient for accuracy in presentation is 

reccmnen:led. 'Ihe mnnber of encounters the patient is required ta 

present in a day when Iilysical f~s are part of the case shru1.d 

li.Jœly be redllced frem 10. rata frou this study do net su::J9'est a 

maxirrum number. 

c). '!he protocol used ta train starrlardized patients shalld identify the 

Jœy clinical features of the clinical situation ta be presented. 'lllese 

clinical features should include all data whid'l nay have an inpact on 

the criteria beliq used. ta evaluate CCiIiJetefx::e score. '!he protocol 

sha.ùd also specify which clinical features are ta be provided 

spontaneously an:i which clinical features are ta be provided only in 

response ta certain fonDS of i.rquil.y. 

10. Direct dJservation or vict.eotape surveillaœe are the onl Y current 

means of IIDlÙtorirg the acx:uracy of patient presentation. Ta he 

confident that the estimate of starmrdized patient acx;uracy is within 
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5 percentage points of the true nean 95% of the tiIœ, a max.ilIum sanple 

size of 89 encamters is required. 'Ibis estimate is based on the 

largest starx::1ard deviatian abserved in presentation accuracy (24%). If 

the starrlard deviatian for all cases in 1987 is eIll?loyed, a sample 

size of 23 encamters per patient 1rWO.Ù.d be required. An altemate 

Iœal1S of m::nitori.rg st.arrlardizej patient acx:::uracy is clearly required. 

1. A university whid'l bas had no previous ~ierce with starrlardized 

patients should OIÙy be ioclWed as a test site after they have had 

one q:>partuni ty ta • set-up' the evaluation procedure required am 
receive feedback. If aU universities are novice, a 'dry-run' 

evaluation prccedure v.u.ùd be recc:mrœrxled before usi.rg the data 

resul tirq frem the evaluation for acaœ.mi.c, licensure or research 

prrposes. 

2. When patients are beinJ recruite::l arrl trained for the same prà:llem at 

~ or IOOre evaluation sites, a CCIIJ[OOI1 protocol should be used in the 

tra.inin3' procedure. In adlition, a vide:otape of the recc:mrœrxled 

tra~ procedure should be provided with exanples of the patient's 

response in a mnnber of clinician encounters. 

1. The zœthcxl of measurinJ the aa:::uracy of patient presentation should be 

altered te inclu:ie: 

1) the con:litions in which clinical features of the prcblem are 

te be providedi 

2) the IœaSUreJœIlt of inappropriate data provicled by the patient 

in the relatianship to the diagnosis, management or clinical 

actions te be taken with the p:rd:>lem or the provision of 

information an ether health prablemsjsymptans whid'l mayalter 

the crurse of actioo taJœn with the p:rd:>lem. 

, 
j 
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2. In the interest of identifyin;J a starrlard min.inum t:hreshold for the 

aocuracy of patient presentation, clinical features to be presented in 

a case sha.ù.d be weighta:l by their relative i.nport:.an::e to cœpetenœ 

scores. It was evident that errors in the presentatioo of seme 

clinical features were more iJrp:>rtant than ethers for decisions in 

data collection, ciiagrx:sis al-n manageœnt. 

3 • The re.lationship bet\oJeen patient acx:uracy am c:x:trpet.e.rk::e score sha.ùd 

be re-evaluated usirq an .in:3ependent rater for the evaluation of 

stu::1ent actions arxi the revised Iœthod of acx:.:uracy score 

calculation. 'Ibis question could be addressed usirvl the videotapes 

sanpled for the 1987 am 1988 evaluation. '!he oontriliItian of patient 

aocuracy relative to cases am students in a:::arpetence score shD.lld 

then he calculated. 

4. starv:lardized patients included in this study were a select subset of 

aU i.n:lividuals who may have volunteered or beP...n recruited for the 

raIe. 'Ihere is evid.ence that the trainer who has one year of 

eJq)erien::e is better at selecti.rq patients who will he IIDre 

aa:::urate. '!he factors whlch enter into this selection decision nee:l te 

be elucidated am enpirically evaluata:l. A protocol for starrlardized 

patient rec:ruit:Iœnt an:l selection can then be established. 

5. Verification of the results of these tw studies, through replication, 

is rec::x:mnerd€rl. In view of the difficulties in gainirq precise am 
unbiased estimates of effects in d:::lsel:vational sb..dies, an experùnent

al design awroadl wa.ùd be advised. 
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Qn::lusim '1 
'lhe reliability of stamardi.zed patient raters in this stuiy was Delai the 

amvent.iala.lly acapt:ed :m.ini.Dum far re.seardl am evaluat.:i.cn sbxlies of • B 

ar .9. 

Justificatial 

Rater reliability was stu:lied in 44 starrlardized patients fran :2 

tmiversities US:ln:J a sanple of 456 videotaped err.ourrt:ers. 'IWo hun:lred anj 

fifty-bA::> items were rated, 8-29 items for eac:h case an:l rater. '!he 

average intra-class correlation coefficient éll1'Dl"q pairs of raters was 

r=.41. 'Ille average ~ for the rati..nJ of irrlividual it:erœ was k=.45. For 

36% of items, agreement was slight to poor (k= 0 ta .2). Raters were 

responsible for 22% of the varian:::e in stu:1ent score. 

a:rd.usiœ '2 
'Ble reliability of stamardi.zed patient raters is JDt influen::ai by 

t:ra.ini.nJ locatial. 

Justificatial 

'!he average intra-class correlation coefficient for raters trained in 

diffE>..rent universities was 1=.42 arrl the average kaI:Pa for item ratirg was 

k=.4. For raters tra.ined in the SéUœ tmiversity the average intra-class 

correlation ooefficient was 1=.41 arrl the average ~ for item ratirg 

was k=.4. 'lbe rrajar limitation in this study relevant te this CX)nclusion 

is that only t\vo universities \tJel"e stu1ied. 

J 
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stamardized patient rat.ers in diffe:œnt universi.ties my biaq ~ 

scare by vi.rtue of systeIBtic diffezen:::es in ratirg. 

Justificatia1 

starrlardized patients fran So..rthem Illin:>is University rated the same 

student encounters, an average, 7% lC7.roler than stardardized patients fran 

the University of Manitcba. 'Ibis was associated with a treni for 

.31:arrlardized patients fran Southern Illin:>is te fail rrore students on each 

case than patient raters fran Manitd::la. 

Ccn::::lusicn #4 

stamardized patients lIItlo are mre ac:DJrate in their presentatiŒl of the 

prcblem are also u:m:e apt ta !le reliable raters. 

Justificaticn 

'Ihere was a significant linear relatianship between the intra-class 

correlation coefficient cala.1lated for within rater agreerœnt ard accuracy 

score for patient presentation. Patients who had accuracy scores of 100% 

had an intra-class correlation roefficient of r=.68. Patients with 

accuracy scores less than 70% had an intra-class correlation coefficient 

of r=.35. 

Ccn::::lusiCD '5 
Better œliability is demr&sLIat.ed far the ratiIr:.J of patient managaœnt 

items. 
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Justif.i.cati.al 

'!he content of the item be.in.J rated was the OlÙy d'laracteristic of tbe 

rating fonn which was associated with the d::lsel:ved agreeœnt for an 
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item. '!he limitatioo in this analysis is that all ratirg form 

dla.racteristics were st.ron:Jl y carrelated. In order ta pravide unbia.sed 

estimates of the effects of judgement type, item number arrl i teJn ambiguity 

on c::tse..."Ved agreerœnt, an expe.riIœntal design is reccmnerrled. 

Far SinJle an:l M..ùtiple site Evaluation of Clinical ~ 

1. 'I.be ru.nnbe.r of traini.n::J sessions for starrlardized pat ient raters shoold 

likely be i.rcreased. sessions should include q::portunities to rate a 

series of ex.arrple encounters an:l review the results of rat.in.J 

discrepan:::ies. Special attention should be devoted to trainirq for 

ratin:J patient cannu.micatian skills an:l teachirq. 

2. 'lhe rel iabil i ty of st:.arrlardized patient raters shOlÙd be pre-test.ed 

prior to use in the evaluation proce:iure. 

3. Select.in3' patients who are llOre likely to be accurate rnay result in 

xoore consistent st.andanlized patient raters. 

4. sirx::e systematic differences in ratin3" exist between different raters 

presenti.ng the same case, students should be r2uÙamly allocated t.o 

patients within case ard the practice of fail~ or remediatinJ 

stu:1ents on the basis of their performan::e with one case reconsidered. 

Far M.lltiple site Evaluation of Clinical o::mpeteœe 

1. To control bias created by systematic diff:rences in st.a.rrlardized 

patient raters in different evaluation sites, a stan::1ard protocol for 

trai.ni.rq and ratirq form use should be developed for each case used in 

the evaluation. 'Ihis shcllid be ooupled with a sta.rdard set of 
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videotape enc:amters wch are used in tne trai.nirq pIUCeSS. A 'gold 

starrla:rd' for ratirg these encamters shoold be E:Stablished. For the 

ratirg of ac..tiCilS on history, Iilysical examination arrl management this 

starx:1ard shouJ.d be set by a sample of faculty an:Vor practi-

tioners. For patierrt. ccmwnication anj teac:h.irq, this stan:::la:rd should 

be set by a sanple of real patients who have the health prdJlem bei.rq 

presented in the case. 

2. Pre-t:.esti.rq rate.rs in different sett.i.n:Js prior to the irrplerœntation 

of the evaluatian ~d be advised to detect systematic diffe.re.rx:::es in 

ratin:;}. If present, re-trainirg or adjust.ment in the analysis should 

be CX)J15idered. 

3. For the written a-c:pect:s of perforn'\êU"Ce which are measured in each 

case, systematic differerx::es between faculty raters in different 

evaluation sites oould be avoided by havin::j one CCiNlOr1 set of raters 

for all test sites. 

1. 'D:le f:irrli.ms in this stu:ly ard those in the st.trly of rredical facu1 ty 

by Newble (1980) irrlicate that seme in::lividuals are rore reliable 

raters than ethers. 'The characteristics which distill;]uish these raters 

are l..1l1krlawn. Future research efforts targeted at identi r .ri.rxJ these 

dlaracteristics would be of practical value in the deve:'Clp'Tl"'J1t arù 

awlication of proŒ::dures te IœaSUre clinical OJmpetence. 

2. In this study, attributes of the tonu used ta rate eI'l'.XJUl1ters were 

s1:rc:n3'ly correlated. A balanced expo-rimental design wcllid allo,.,r the 

in:ieperrlent contribution of eam of these factors to rater agreerrent 

to be estimated. 

3. Evic:ien:e te support the valiclity of the st.arrlardize:l patient 's ratirY::Js 

of history and }:hysical exam.ination ta that of medical faculty (the 

'gold starrlard') has been report.ed. Evidence to support tllB validity 

of st.arrlardized patient rat~ of patient o:::mmmication ard teachi.rq 

15 required. 'Ihe appropriate 'gold standard' for tP..ese areas woold be 

the ratirqs of real patients with a swlar problern te that be:m:J 
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presented. 

4. Factors whidl may cxntri.b.rt:e te systematic differerx:::es between raters 

in different sites œe:l ta he pursued. 

5. 'Ibe inpact of the 1<7n]Ch of lime tl~ patient ta rote perfonnance on 

rater agreerœnt neOOs te be evaluated in orci€x t.o establish an cptimal 

climate for rat.i.rrg cturirg the measureme.nt prcx.::Edure. 

6. 'lhe reliability of raters who are bein3 used te score the written 

aspects of ea.ctl case need.s to be evaluated. It is an additional sarrœ 

of case-canfourrled. rreasurement errer which CXJùld act te inflate the 

rn.nnber of cases required tor a stable estimte of clinical c::x::IltJe~ 

in the evaluation. 

'Ihere are an infinite number of issues whidJ. ~d be valuable ta address 

in the ~suit of a reliable, valid an::l efficient m=thcd of clinical 

c::arpetenœ measurerocmt. In this section three issues will be highlighte:i. 

'lhe CŒloeptualizaticn of ~ 

In Cllapter 1, clinical cc:arpeterce was treated as oœ attri.bute whic.:h is 

pœsessed by the in:lividual to varyinJ degrees fo:':." certain types of 

clinical situations. 'The measure;rœnt of clinical canpetence is base::l on 

this presurnption. Factor analysis of clinical competence rœasures 

unifonnly suggests that there are a number of indepen:lent attributes of an 

iniividual which are beinJ measured (Maat.sd1, 1983; Arnold, 1984; 

Verhulst,1986; Klas..s, 1988). 'Ille relative irrqx>rtance of each of these 

attri.but.es for the various categories of health out..cane is ullknc~m. If a 

clinical cœpetence measure is being used to draw infer:erx::es about 

in::lividuals who v/ill be ineffective or unsafe in practice, t.hen the 

relative inpJrtance of the..se attributes te health outcarre will ne.=d ta be 

un.:l.erst.ocrl. An empirical basis for samplin:] an:! scorin:} attri.butes of 

c::œpetence could then be deve1oped. 

Liœnsure examinations have been used to identify Wividuals who are apt 

to be unsafe in professional prdctioe. 'll1is infere.rx.::e is basOO. on the 
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aSSlmptioo that a s~le c:ont.irurum exists. At one en::l of the oontinutnn, 

are i.n:li viduals who may do harm to patients, the art:.cx:Jœ hein;, \WOrse than 

Yt'CW.d have 0':"'.Cl.lITed t:hroJgh the natural course of the di sease. In the 

mid:ile of the continuum are irrlividuals who are ine.ffoctive p t:hey do J');) 

harm arrl no gocx:i. 'Ille mtural cnrrse of the patient. 1 G illness remains 

urrllanged. At the other end of the ccntintrum are .i.rrlividuals who are 

effective, the services they rerder result in iEpl."U\Ien~ts CNer the 

natural a:urse of the Hlness. It bas bee.n as.sLlIOC!d that scores fran 

licensure ex.am:inations identify those iItividuals who will do hanl'.. 

'Ih.Ls c:cn:eptualization of a si~le cxmtimn.:nn of cc:mpet.eoc:e is liJœJy toc 

siIrplistk. T.n:tividuals \100 d.l:'B llOre apt to intervene in the management of 

a situation may be more apt to re.rrler a better outo:me than the natural 

cc.urse of the illness but ID<ly be süri.la":'ly Il".)re "pt to do hann. 'Ibis 

situatioo sugg~-ts that at least two corltinuums exist, the prWability of 

doirq harm c1I"rl the prch1bility of doirg good. 'le adtidonal is..crue of the 

costs incurred by the provicter in ren:ierinJ service is of grcMi.r-q COIiŒm1 

in societies which possess third party payrrent for health services. Should 

a costly provider who is ineffective be llce.nsed te practice? A ootter 

unierstarrling œeds te be gained rù:xJut the nature of the relationship 

between these three atb.:'ibutBs. 

'!he cpt.inal methcd of specifyirg the dcmün of situ...ltions fran which a 

sanple will he drawn needs further stWy. A mnnber of attri..b.Ites of the 

clinical situation appear te have an influence on provider perforIl'ilrCe. Of 

these attributes OTÙy age, ge.'1der an:l present~ s'jITPtœv'diag1XlSis have 

been used to charac'terü e th~ sample frame. '!he effe:::1: of additional 

attribut.es of tl\e clinical situation which have been identified in the 

literature on clinical ccmpete:nce me.ë..5UreS requires further study. 'Ibese 

attribut.es incll.de the structure of t:he presentirq probl0Jll am the 

socio-ecxn..mic status an:l ethnicity of the patient. 

'!he most awropriate method for specifyirq the starrlards of performance 

whid"l shcW.d be expect:a:1 of a practitioner in a clinical situation neecls 

ta be ic1entified. At present, there is no stardrrd prot:.ocx>l for specityirt:) 

what aspects of cœpetenoe are te be IœaSUred in clinical situatio.'lS arrl 
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hc::M perfOrmarv::le stan1ards should be establi.shed. Different st:u:lies define 

cctIp:rt:ence in different ways, measure ctifferent groups of abilities am 

enploy different stan1ards of perfo:rmarx::e in the same situatioo. 'll1ere is 

no CX"JlI!XXÙy accepted rw:::Iœl'Clature whid'l allow these diffe.ren::es te be 

characterized. 'lhis limits the ccnparisons whid1 can be made éUJ'OI':q sb..W.es 

whid1, in turn, limits the prog:ress whidJ. can be made in our un::lerst.an:ii 
of clinical cx::n:peterx::e am it' s re.lationships. 

Clinical CCIIpet:ence an:l Its Rel.aticnsbips 

'!he basic assurnption whidJ. provides the ratianale for clinical CClI'peterx::e 

evaluatia1 has rot been evaluated. '!he re.lationship between c:x:trpaten:e, 

pe.rformarx::e ard heal th out:.c::are needs te be studied. '!he relationship of 

clinical carpet.eJx:e te ether factors which may influence daily practice 

perfonnance requires investigation. If the provider's ability to deliver 

services is a mioor determinant of the quality of their daily prac.tice 

perfonnance, altemate Iœt.hcds of protectin:J the p..lblic fran ineffective 

or harmfu1 providers will neEd te be identified. 

j 
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'nlis thesis provides a significant oontrililtian te a.lr urderst.arrlirq of 

the IœaSUrement prq:Jert.ies of the sta.rxla.rdized patient rrethod. 'l'he resul ts 

of this thesis provide verification of the assumptian that starrldrdized 

patients can be trained te provide an accurate reproduction of a real 

patient case. It also provides eviden:::e te disprove the cc:tIIl'OClIÙy held 

belief that dll patients will be stan::iardized after participation in a 

conventionaJ. trainirq process. 

Up until tlùs ti.me, the.re has been 00 enpirical basis for patient 

selection, training or use. 'Ihis thesis contributes the first enpirically 

derived group of factors which can be used te enhance the acx:::uracy of 

patient pr.asentation. In'portant attri.butes of the case, patient, trainirg 

process, an] mea.sure:rrent process were identified. 

Sources of bias attributable te stania:.rdized patients who are used in the 

~t of clinical CXF.petence in ~ or m::>re university setti.rqs have 

0CJt been previously investigated.. '1hls thesis provictes the first estinate 

of systernatic differences in the presentation ard rat~ of (3 case by 

st.an:!ardized patients who have been trained arrl usa:l in two university 

settin:;Js. 'Ihese results have in"plications for llcensinJ bodies who are 

consideri.n;J the use of nulti-centre starx:lardized patient-based awroa.ches 

to the evaluation of c:x::arpe~. 

Finally this thesis provides a lIDre precise estinate of the reliability of 

st.an:!ardized patient raters. 'I11e contribution of raters ta score variance 

is significant. strategies for improvi.n;J rate!:" reliability are sug:]ested. 

In'provements in t.his area may result in a reduction of the rrurnber of cases 

(or test ti.roo) 'Whic:h JmJSt be used te gain a stable estiroate of carpeten::e. 

'll1e major advantage of the starrlardized patient is the ability ta control 

variance attributable te patients in the estimation of cornpetér~ am 
perfonnance. 'Ihi.s technique provides a means of estimatirq the 

relationship between cx:npet.erx::e am performance with the same prdJlem 

urrler a variety of different practice ci.ramsta.Ix:es. Relationships between 

~tence an:i ether detenninants of performanc;e can then be sb.died. 
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'!he resul ts of Study 1 arxi stn::ly 2 in:licate that st.arrlardized patients can 

be aocurate in their presentatioo of the prd:>lem. Certain in:lividuals are 

rote apt to be aocurate than ethers am. certain traini.rg practices ca,., 

inprove accuracy. Efforts to bIprove starxiardized pat. tent accuracy 'Nill 

resu.l.t in the availability of a powerful methodological tool which could 

be used in a variety of researdl and evaluation areat;... 

'!he results fran study 3 in:ticate that the reliability of stardardized 

patient raters \rt'a.Ù.d have to be i:qlroved before they are used for research 

or evaluation. Attention te rater selection, t.rainirq and pre-testirg may 

resolve this cliffiClÙty. 
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ACCURACY CHECKllST - CASE 1 

Student Nurber ___ _ PatIent SllTLJlator ______ Rater ____ _ 

Circle the rurber for each item which best descrlbes the patlent's response in the student-patlent 

enc:ounter. 

ITEM OOUlDN'T EVAlUATE COUlO EVAlUATE 

IJA·· Not Not Correct 1 ncorrect 
Asked Exalnlned Spon. To Inq. Spon. To Irq 

High blood pressure for 0 

15 years WI th no syrrptoms 

Controlled wi th Oyazlœ 0 

Syrrptoms began last 

few weeks 

Now short of breath 

on exertlon 

Now t 1 red, no energy 

o 

o 

o 

Now "woozy" a t l the t Hne 0 

Dull, achy headache 

every day 

o 

Sees 1() regularly for 0 

blood pressure check. & 

prescrIptIOn reflll 

last 1() appt. 3-6 months 0 

ago 

Today/yesterday B.P. 

taken & fOlrld to be 

220/130 Led to this 

appoi ntlIIent 

Looks tlred 

o 

o 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

417 

•• UNABLE TO ASSESS - should only be checked if observer 15 IIl8ble to Judge due to technlcal ploblellb . 

e.g. poor sound, VIdeO ~llty, etc. 

INCORRECT - Inforrœtlon prov1Cled by slnulated patIent IS not consistent Wlth Item llsted 

CORRECT - InformatIon provlded by simulated patIent 15 consistent 
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ACOJRACY CHECKLI ST - CASE 2 

Student Nurber Patl ent SUlulator Rater ----
Clrcle the number for each item whlch best descrlbes the petlent's response ln the student-patient 

encounter. 

ITEM COULDN'T EVALUATE CCllLD EVALUATE 

UA*· Not Not Correct 1 ncorrect 

Asked Examlned Spon. To Inq. Spon. To 1"'1 

Surnr ng pa 1 n 0 2 3 4 5 6 

PaIn ln chest and 0 2 3 4 5 6 
stomach 

About 1 1/2 year history 0 2 3 4 5 6 

Occurs after eatlng 0 2 3 4 5 6 

Occurs when bend,ng/ 0 2 3 4 5 6 
lylng down 

PaIn wakes hlm l.p 0 2 3 4 5 6 
st nlght 

FouI ta"t ing materi al 0 2 3 4 5 6 

canes out of lOOuth 

Antaclds no longer help 0 2 3 4 5 6 
RUCh 

Mllk helps 0 2 3 4- 5 6 

No parn wlth exerClse 0 2 3 4 5 6 

No sweat 1 ng 0 2 3 4 5 6 

DrInks about 4 cups 0 2 3 4 5 6 
coffee in A.M. 

DrInks beer dally - 0 2 3 4 5 6 
makes worse 

Smokes 0 2 3 4 5 6 

No change ln bowel/ 0 2 3 4 5 6 
bladder habl ts 

No blood in stool 0 2 3 4 5 6 

J Worrled problEm lS his 0 2 3 4 5 6 
heert 



1 

1 

419 

ITEM COULDN'T EVALUATE COULD EVALUATE 

UA** Not Not Correct Incorrect 

Asked Examined Spon. To Inq. Spon. To Irq 

Fannly history of heart 0 2 3 4 5 6 
disease 

On lYIysical exam 0 2 3 4 5 6 
tendemess in epi gastriun 

(higl! up in abdomen below 

lower end of the breast bone) 

** Ul!ABLE TO ASSESS - should only be checked If observer i8 unable to Judge due to technlcal problCflll -

e.g. poor sound, VIdeO quality, etc. 

INCCl'.RECT - InformatIon provlCied 1:7)1 sl1wlated patient 15 IlOt consIstent wlth Item llsted 

CORRECT - information provlded 1:7)1 slmulated patIent 15 consIstent 



1 

ACOJRACY CHECXL 1 ST CASE 3 

St~t N~r _____ _ Patient SilllJlator ______ Rater ____ _ 

Circle the rurber for each item which best deSCrlbes the patient's rl.'sponse in the student-patlent 

encCUlter_ 

ITEM COULON'T EVALUATE COULD EVALUATE 

UA·· Not Not Correct Incorrect 

Asked EX8I111ned Spon. To Inq. Spon. To lnq 

3 or 4 week hi story 

Pai n in lower baclc 

(cLll ache) 

~orse ln last week 

or two 

Constant aIL dey 

~orse on movement (or 

bendUlY) or gettlng 

up after sItting 

o 

o 

o 

o 

o 

Burmng on urinatlon 0 

Trouble startlng flowl 0 

drit:bles 

Gets l4l 3 or 4 tlmes 

at mght to urU18te 

Url ne 15 derk & has 

strong fouI odour 

o 

o 

No loss of control 0 

(may flnd Il drop or two 

on I.roderwear. but no 

IncontInence) 

No bowl troubles 0 

Asplrln no longer helps 0 

Lost 10-15 lbs. In lest 0 

few II10Ilths WI thout 

dletlng 

Sllght pIIln or tender- 0 

ness on palpatIon of back 

(clemonstratlon) 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

420 

l 



1 

1 

421 

_ .. lJIASLE TC ASSESS • should only be checked if observer is I.nIIble to judge due to technlcal probleff6 • 
e.g. poor sound, video quality, etc. 

INCORRECT· informatIon provided by simulated patient is not consistent with Item llsted 

CORRECT· informatIon provlded by slmulated patIent is consistent 



1 
ACOJRACY CHECKLI ST - CASE 4 

Student Nurber ___ _ PatIent SilllJlator ______ Rater ____ _ 

Clrcle the rurber for each item which best describes the patient's response ln the stlodent-patlent 

e/"COIIIter. 

ITEM COOlDN 'T EVALUATE CCULD EVALUATE 

UA- Not Not Correct Incorrect 

Asked Exannned Spon. To Inq. Spon. To Inq 

Sore throat for 2 days 0 

Gettll11j1 worse ("the 0 

worst sore throat l've 

ever had") 

Fever confH11led -

teq:>erature taken 

Had Il chi II once 

Dlfflcul ty swallowing 

Home fram school 

for 2 days 

o 

o 

o 

o 

No contact wlth persons 0 

known to him/her who have 

a Slmllar problem 

No other problems (eyes 0 

ears, chest, etc.) 

Isn't eatif'lg (tao 

hard to swallow) 

Feels very slck 

o 

o 

T endernes s when nec k 0 

1 s palpated (demonstrgted) 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

422 

** UNASlE TO ASSESS • should only be checked if observer is unable to jooge due to technlcal problems -

e.g. poor sound, video ~l ity, etc. 

INC()IRECT • InformatIon provlC:led by silllJlated patient IS net consIstent wlth Item l,sted 

cœRECT - informat i on proy! ded by s illlJlated pat ient IS cons i stent 



1 

1 

ACCUrtACY CHECICLI ST • CASE 5 

Student Nurèer ___ _ Patient Sinulator ______ Rater ____ _ 

Circle the rurber for each item whlCh best descrlbes tne patient's response in the student-patlent 

encounter. 

ITEM CClJLDN 'T EVALUA TE COOLD EVALUATE 

UA·* Not Not Correct Incorrect 

Asked Examnled Spon. Ta Inq. Spon. To Inq 

Aware BP elevated a 

Father hypertensive a 

Drmks 3·4 cups coffee a 

Drinks 2·3 beer dai l y a 
(more on weekends) 

Smokes a 

Exerclse mi n1l1lll a 

Reluctant but ultimately a 
agrees ta try llfestyle 

changes 

Offers excuses for hi s 0 

l ifestyle 

2 

2 

2 

2 

2 

2 

2 

2 

4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 6 

423 

** lU/ABLE TO ASSESS • should only be checked if observer is unable to judge due to techmcol problcms -

e.g. poor sourd, video quaI ity, etc. 

INC~RECT - Inforl'18tion provided by sinulated patient 18 not corlSlstent wlth Item l isted 

C~RECT - information provlded by slnulated patient is consistent 
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ACaJRACY CHECKLI ST - CASE 6 

S tudent NlJIber Patient Sirrullltor Rater 
Cl rel e the rurber for each item whlch !.lest describes the patient's response in the student-patlent 
encOlllter. 

ITEM COULON'T EVALUATE CClJLD EVALUA TE 
UA- Not Not Correct Ircorrect 

Asked Examined Spon. To Irq. Spon. To Irq 

Abdan1nal paIn started 0 2 3 4 5 6 
ln lOOmlng 

Has gotten worse 0 2 3 4 5 6 
.JII clay 

New sharp 0 2 3 4 5 6 

Sfarted central, IOOved 0 2 3 4 5 6 
to RlQ 

Hurts to move 0 2 3 4 5 6 

VOOlltted (can't keep 0 2 3 4 5 6 
anythlng doll1) 

Nausee 0 2 3 4 5 6 

Hasn' t mi ssed a 0 2 3 4 5 6 
menst rua l perlod 

On bl rth control 0 2 3 4 5 6 
(hasn' t had lJIllrotected 

1 ntercourse) 

Hasn' t had appendectomy 0 2 3 4 5 6 

Never had 9E'!leral 0 2 3 4 5 6 
anesthetlc 

No allergy 0 2 3 4 5 6 

No change ln bowel 0 2 3 4 5 6 
habIts 

No change ln bladder 0 2 3 4 5 6 
habl ts 

~l 
No vagInal dlscharge 0 2 3 4 5 6 

Looks 1 n paIn 0 2 3 4 5 6 



1 

1 

ITEM 

Hoves 91ngerlyl 

tentatlvely 

Tenderness in RLQ 

Rebou1d tenderness 

in RLQ 

caJLDN 1 T EVALUATE CClJLD EVALUATE 

UA** Not 

Asked 

o 

o 

o 

Not Correct Incorrect 

Examined Spon. To Irq. Spot'I. 

2 3 4 5 

2 3 4 5 

2 3 4 5 

425 

To Inq 

6 

6 

6 

•• lIIASLE TO ASSESS - should only œ checked if ob6erver Il IIl8ble to Judge due to technlcal problCllti -

e.g. poor sOU'ld, video ~llty. etc. 

INCORRECT - information provided by slnaJlated patient 15 net consIstent with Item llsted 

CORRECT - informatIon provlded by sI/wlated patient is con&lstent 



1 

------------------------------------------

ACClJRACY CHECKL 1 ST - CASE 7 
Student Nunber Patient SiAlJlator ______ Rater ___ _ 

Clrcle the rurber for each Item which best descrlbes the patlent's response ln the student-patient 

encounter. 

ITEM COOLDN'T EVALUATE CQJLD EVALUATE 

UA** Not Net Correct Incorrect 

Ask\!d Examined Spon. To Inq. Spon. To Irq 

3 clay hlstory o 

Short of breath o 

Gett 1I'lg worse o 

Has had morm ng cough 0 

for 10 years wlth wh 1 te sputun 

Cough now worse sputlJl1 0 

yellow-green 

No blood 1 n SJ:X.jtlJl1 0 

Can usual1t walk 1/2 0 

block or 1/2 fil ght of 

stalrs be10re nee<:hng 

ta stop 

Hot wlth shaking chills 0 
yesterclay 

Past 24 hrs: Sharp 

chest pain - left chest & 

underarm & left Slde of 

bock 

left chest wall 

tenderness 

o 

o 

Has I1ad pneu110nla before 0 

Currently smokes 1 ppd 0 

Ta~es Ventolm if needed 0 

Doesn't regularly take 0 
pills for breathlng 

No allergies 0 

Heart problem history: 0 
occaslonsl executlonal 

anglM 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 s 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

426 



1 

l 

ITEM 

Looks short of brl!ath 

Winces .... en coughs 

or breathes deep 

427 

COOLDH'T EIIALUATE COJLD EVALUATE 

UA*'" Not Not Correct Incorrl!ct 

Asked Exalnlned Spon. To Irq. Spon. To Irq 

o 2 3 4 5 6 

o 2 3 4 5 6 

** UNABLE TO ASSESS • should only be checked if observl!r is IIlIIble to JlXlge due to techmcal problenlo . 

e.g. ~r sound, V1deO ouallty, etc. 

INCORRECT' informat1on provided by silWLated pat1ent is not C0n61stent w1th 1tem L1stee! 

CORRECT' informat1on prov1ded by simulated pat1ent 15 cons1stent 



1 

1 

ACCURACY CHECKLI ST - CASE 8 

Student NUli)er Patient SlIlIJlator Rater ____ _ 

Clrcle the rtI1t>er for each Item whlch best describes the patient's response ln the "tuaent-patlent 
encOOSlter _ 

ITEM CWlON' T EVALUA TE CalLO EVALUATE 

UA- Not Not Correct Incorrect 

Asked EX8I111ned Spon_ To Inq_ Spon. la Inq 

SelZure lasted less 

than 5 ml rutes 

Anns' le'iJS If'1IIolved 

(roovement, Jer~ed, 

strolght~, stlffenedl 

Eyes rolled back 

Bad arched 

ChI Id appeared "un-

o 

o 

o 

o 

o 
ConSClOUS" dJrlng episode 

Chlld fell asleep 

afterwards 

ChI Id woke l4l before 

reachlng hospltal 

ChI Id playlng ln 

playpen prl0r to selzure 

Had fever: Yesterdav 

104 • Taday 102 

Gave Tylenol 

Not vClI1iUlng 

before epl sode 

No dll1rrhea before 

eplsode 

Ho recent head lnJury 

No hlstory of pIca 

No lexposure to tox 1 C 

s lbs tance 

Norl1ll1 pregnancy and 

dellvery 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

z 

z 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

-------""--------------------------

426 
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ITEM CWLDN'T EVALUATE CIlJLD EVALUATE 
UA** Not Not Correct Incorrect 

Asked fxamined Spon. To Irq. Spon. To Inq 

11~·her lndi cate, thet 0 2 3 4 5 6 
she thinks chI Id 

has norl1ll1 developnent 

Rolled over 3-4 months 0 2 3 4 5 6 

Sat up at 6 months 0 2 3 4 5 6 

New pull i ng sel f ~ 0 2 3 4 5 6 

No othe i llness S Ince 0 2 3 4 5 6 
bu th 

Father had selzure as 0 2 3 4 5 b 

baby 

** UNABLE TO ASSESS - should only be checked If observer If> lM'liIble to Judge due to technlCél1 problens -

I!.g. poor sOllld, video qJallty, etc. 

INCa/RECT - information provlded by ~ll1L1lated paClent 15 not consIstent wlth Item 11Sted 

CORRECT - lnforrmtlon provlded by slirulated patIent lS consIstent 



1 

ACruRACY CHEClClI ST - CASE 9 

Student NUTtler ___ _ Patient SlIllJlator ______ Rater ____ _ 

Clrcle the l'Ulber for each Item wtllch best descrlbes the petlent's response in the student-patient 

et'lCOU'lter. 

ITEM COOlDN'T EVALUATE CWLD EVALUATE 

Disorlented to tlme 

Poor recent memory 

1 nabl II ty to perform 

mo;~ than very slmpllst 

arlthmetlc calculatlon 

A~ars nervousl 
worrl ed/vlIgue 

UA" Not 

Asked 

o 

o 

o 

o 

Son grovldes or conflrm5 If asked: 

U'1Sure /OOther' 5 

medicatlon IS taken 

properly 

Mother not better on 

new medlCétlon 

Poor recent memory 

Concerned re father's 

abl II ty te çope WI th 

SItuatIon 

o 

o 

o 

o 

Net Correct Incorrect 

Examl ned Spon. To Irq. Spon. To 1 nq 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

430 

.* UNABLE TO ASSESS - should only be checked if observer IS I.Il8ble te Jooge due te technlcal proolems -

e.g. poor sound, VIdeO quallty, etc. 

INcœRECT - InformatIon provlded by sllIlJlated patIent is not consistent with item 1 isted 

cœRECT • InformatIon provlded by simulated patIent is consIstent 



l 

J 

ACCURACY CHECKll ST - CASé 11 

Student Nurber ___ _ PatIent S1Iwlator ______ Rater 

Circle the rurber for each Item which best descrlbes the patlent's response ln the student-pntlent 

encOU'lter. 

ITEM COOLDN'T EVALUAT!: CClJlD EVALUATE 

UA** Not Not Correct Incorrect 

Asked Examined Spon. To Irq. Spon. To Inq 

Headache, II ke 

a band sq.JeeZ i ng her 

head 

Off & on for 4 yrs, 

worse ln last 3 or 4 

months (more often & 

lasts longer) 

Dull throtbing paln

a(most constant 

LI ght hurts her eyes 

(makes lt worse) 

no other VI sion probl ems 

o 

o 

o 

o 

No other VISIon 0 

problems 

Occaslonally nauseated 0 

with headache (no vOOlitting) 

No weakness o 

Scmet 1Ines headaches wake 0 

her up 

Neck and beck feel 

tense 

Tried Tylenol/Asplrln 

but didn' t help 

On no medlcatlons 

OtherwI se hea l thy 

Mother had simi lar 

headaches 

o 

o 

o 

o 

o 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

431 



1 

1 

ITEM COOLON'T EVALUATF CClJLD EVALUATE 

SocIal History 

Marrled WI th 4 

ehlLdren 

Husbard s teadll ')1 

elrf)loyed 

SOPIe 1menciaL stress 

UA·. Not 
Asked 

o 

o 1 

o 

Stress frCC1l her own job 0 

Husbard abuses chelnlcaLs 0 

Husba~ has a~sed her 0 

(Not I1lt her head) 

Husbeoo doesn' t abuse 0 

chlLdren 

Pat 1 ent has been treated 0 

1 n Emergency ROOOl for abuse 

Left hus~ about 4 o 
months ago because of abuse, but 

returned af ter 1 month 

Il us bord hasn' t abused 

her S Ince return 

"other IS aleohollc 

"other has abused 

prescrIptIon ~ glven 

for heaclaches ln pest 

"other has hl story of 

depress 1 011 

o 

o 

o 

o 

WILLI~ to accept heLp 0 

for probL ems but doWtfuL 

of hu~'s wI\llngr~ss 

(net wllLmg to Leave 

husoaoo at thls poInt) 

Not Correct Incorrect 

Exammed Spon. To Inq. Spon. 

2 3 4 5 

2 3 4 5 

2 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

432 

1"0 Inq 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

.. UNABLE TO ASSESS - should only be chp.cked If observer is ~ble to judge due ta technieal problems -

e.g. poor sound, VIdeO qJallty. etc. 

INC()lRECT - 1 nforrœt 1 011 provlCied by sll1lJlated patIent 15 net consistent with Item l isted 

cœRECT - Inforl1llltlOl'l provlded by sltrlJlated patIent is consistent 



1 

1 

ACCURACY CHECKLIST - CASE 12 

Student Nuwœr ___ _ Patient Sinulator _ ___ Rater ____ _ 

Circle the rurber for each Item whleh best desenbes the patlent's response ln the stl.dent-potlcnt 

ertCOU'lter. 

ITEM COOLDN 'T EVALUA TE CaJlD EVALUA TE 

UA** Not Not Correct Incorrect 

A!lked Exalll1ned Spon. Te Irq. Spon. To Irq 

Baby well t III 

3 days ago 

o 

DI arrhea - watery 1 0 

green-yellew, about a·10 
tHlles claï ly, no blood 

Vomltll''>g (no blood, 

no bIle) 

Refuslng to nurse 

Feels hot since 

yesterday 

Decreased vOldHlQ 

(fewer diapers) 

Has beccme lethargl c 

Has only been breastfed 

Parents heal thy 

Sïster had slmll~r 

Illness 

Hether had full term 

o 

a 

o 

o 

o 

o 

o 

o 
pregnancy ard norme l de II very 

,",other looks &rd sOUlds 0 

worrled 

3 

2 3 

2 J 

2 3 

3 

2 

2 3 

2 3 

2 J 

2 

2 3 

4 5 6 

4 6 

ft 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

5 6 

4 5 6 

4 5 6 

4JJ 

** UHABlE TO ASSESS - should only be checked If observer IS unable to Judge due to teehnieal problefTfi . 

e.g. poor sound, VIdeO quallty, ete. 

INC();IlECT • Information prov;ded by sllTUlated patient IS rot consIstent wlth Item l,sted 

Ca/RECT • InformatIon prov1<ied by s1nulated patIent is cor&lstent 

_________________________________________ .......................... .u .. ~ ..... ES ............ ~~ 



1 
ACCURAC1 CHECKLIST • CASE 13 

St~t N~r ______ __ PatIent Sirrulator _______ Rater ____ _ 

Clrcle the rurber for each lt4llll which best deSCrlbes the patient's response 1" the student·patient 
eflCOlIlter. 

ITEM COULDN'T EVALUATE COULD EVALUATé 

Los t IIbout 40 1 bs 

in last year 

Not feel i III !Jell 

for about a year 

About 6 months ago, 

became Increasl"lgly 

UA** Not 

Asked 

o 

o 

o 

thl rsty aOO passed more url ne 

Olabetes dlagnosed 

6 months aga 

Started on insull" 

after dlagnosis 

Startccl on dlct 

after dlagnosis 

Regular meellcal 

fallow'lI,) 

Slnee Insul ln 

no more probl ems 

with tt"r~'St or urIne 

o 

o 

o 

o 

o 

o Because of cont 1 nued 

welght loss, doctor 

Ircreased calorIes ln diet 

Secause of cont lnued 

welght loss, doctor 

1 rc r~8Sed 1 nsul ln 

o 

Follows dlet but flndS 0 

1 t dl fflcul t ta eat 50 

rruch at t:!IleS 

Welght loss Contlrue5 

to present 

Achlng calves, almost 

constant 

o 

o 

Not Correct IrcorrE'ct 

Examined Spon. To Inq. Spon. Ta Inq 

2 3 4 5 6 

2 3 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

434 



1 

1 

ITEM 

Nl!lbless & tinQlII'l9 
in feet & toes 

Quit smoking 6 months 
ago after more than 70 
pack years 

COUtDN'T EVAlUATE COUlD EVAlUATE 
UA'" Ilot 

Asked 

o 

o 

Not Correct Incorrect 
Examined Spon. To Inq. Spon. To Inq 

2 3 4 5 6 

2 3 4 5 6 

435 

** UNASlE TO ASSESS - should only be checked If observer 18 unable to Judge due to technlcal problCf16 -
e.g. poor sound, video qJ8llty, etc. 

INCORRECT - informatIon provlded by sImulated patient 15 not consistent with Item listed 

CORRECT • infor~etlon provided by sImulated patlent is consIstent 



---------------------------------- ----

1 

1 

ACCURACY CHECKLIST - CASE 14 

Student NUIÎler Patient SIIlulator Rater ____ _ 

Clrcle the IUlber for each item which best deSCrlbes the patient's response ln the stlXlent-patient 

eI'1COt61ter. 

ITEM COUlON'T EVALUATE COULO EVALUATE 
LIA- Not 

Asked 

Loo~s tired 0 

SOIFds vague 0 

About 2 month history 0 

Fever 0 

Nlght Sweats 0 

~elght loss 0 

Sore th roat 0 

Headache 0 

Loose stools/dlsrmea 0 

Stlff neck 0 

Swollert l~ nodes 0 

FatIgue 0 

Oecreased appetlte 0 

Not better 0 

Has taken/takes 0 

lots of medlcatlons 

Has had tests 0 

Hetf'rosel'ual 0 

Sorne past pr oblem wi th 0 

heart 

Not Correct Incorrect 

EX8R11ned Spon. Tc Irq. Spon. 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

To Inq 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 
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** UNABlE TO ASSESS - should only be checked if observer lS lX\8ble to judge due to technical problems -
e.g. pour sound, VIdeO quality, etc. 

INCOORECT • Information provlded by sillUlated patiert is not consIstent with item l isted 
COORECT • Information provlded by slmulated patIent is consistent 

-----------------------~-------



1. 

1 

ACCURACY CHECKLIST • CASE 15 

student Nu.œr Patient SlIwlator Rater ____ _ 

Circle the rumer for each item which b.: .. t deSCrlbes the patlent's response ln the st<Jdent-patient 

enc OlI'It er • 

ITEM COULDN'T EVALUATE COUla FVALUATE 

UA** Not Not Correct 

Askoo Examined Spon. 

Patient has difficulty 0 2 3 
speaking initially 

Pat lent wheezes/ 0 2 3 
i nd 1 cates carv-oot breathe 

Patient scratchlng at 0 2 3 
lin 

Nurse S&ys it could 0 2 3 
be snaphylactic shock 

**UANot OrderedYesNo 

If epinephrine/ 

adrenaline 

adminlstered wheezing 

decreases 

If eplnephrine/ 

adrenal ine ordered, 

nurse asks for dosage 

If epinephrine/ 

adrenaline administered 

nurse reports lncreased BP 

Incor' ect 

To Inq. Spon. 

4 5 

4 5 

4 5 

4 5 

Ta Inq 

0 

6 

6 

6 
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** UNABLE TO AS~"S • should only be checked if observer is unable to judge due to techmcal problef16 -

e.g. poor sound, video quality, etc. 

INCORRECT· information provlded by simulated patient is not consistent wlth Item llsted 

cœRECT • information provHjed by simulated patient lB consistent 
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ACCURACY CHECKLIST CASE 16 

Student NLlT'ber ___ _ PatIent SlIlUlator ______ Rater ____ _ 

Clrcle the rurber for each ital whlch best descrlbes the petient's response ln the student-patient 
encotllter _ 

ITEM COJLDN 1 T EVALUATE COJLD EVAlUATE 

~- Not Not Correct Incorrect 

Asked Examlned Spon. To Inq. Spon. Ta Inq 

Alert, c~ratlve o 

1 ni t Id SynptOOlS 

(Began about 2 roonths ago) 

TI rOO, los t awet 1 te 

Urtne darker 

Stools graYIsh (clay) 

Occ as 1 one l nausea & 

vœll t 1I1g 

Geoerallzed 1 tchmg 

Skln yellow colour 

o 

o 

o 

o 

o 

o 

Then hospl tall zoo fI rst 0 

tlme 

FI rst Hospl tallZatl on 

Dr. sald II ver en

larged & tender 

o 

Got llttle "brulses" on 0 

body 

Told she had Jall'ldlce o 

Seccnd HospltallZatlon 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

(Referrf.<l ta a second doctor beca\lSe she was st III hOspl tallZed and yellow) 

Gallstones fOU'ld on 

sonogram 
o 

Told by HO problern not 0 

gallstones 

Told she had hepatltls 0 

2 

2 

2 

3 4 5 

3 4 5 

3 4 5 

------.--------------------------------------------------------

6 

6 

6 
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ITEM COOLDN 'T EVALUATE CruLO EVAlUATE 

UA·· Not Not Correct Incorrect 

Asked Examined Spon. To Inq. Spon. To Irq 

No speclflC treatment 

& dlscherged 

o 

Thlrd Hospitalizatlon 

(current, one month after 2rd) 

TIres easil y o 

No chi 1 Ls, fever o 

U ri ne norma l o 

MedIcatIons 

Prlor to lst hospltal- 0 

ization was taklng 

fanale hormone suppLement 

2 

2 

2 

2 

2 

(i.e. oral contraceptIves or premarln) 

Microfurantoin (I.e. 0 2 
Furdant ine or Mac rodant in) for U. LI. 

Phenoth laZI ne (I.e. 0 2 
C~zine or Stem1tll) for Musee 

Ait meds discontln.Je5 

dunng lst acrnlSSlon 

o 

Does net abuse aleonol 0 

No IV drug abuse 0 

No contact WI th anyone 0 

known to have hepéltitis 

Never had a blood trans- 0 

fUSIon 

2 

z 

2 

2 

z 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 

4 5 6 
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** UIIABlE Ta ASSESS - should only be checked If observer 15 unable to judge due tD technlcal problOOll -

e.g. poor sound, VIdeo quality, etc. 

INCalRECT - Information provlded by sillUlated patIent 18 not consIstent wlth Item ll!.ted 

cœRECT - InformatIon provided boy sllIIJlatea patIent 18 COnlilStMt 

-- Q 
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starmrdized Patient Infœ::JŒlticn Fom 
Ex.am-QJality of Perfœ:mance Rating Fœ:m 
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1 

APJ?flIDIX 2 (part 1) 

lliSIRJCI'IOOS : 

'Ihis form is te be cœpleted Dy each simulatErl patient who 
is participatinj in the November'-Dec:ernbe.L·,1987 CClnprehensive 
Evaluation of rœdiœ.l school graduates. '!he fonn should be 
cornpleted after your trainir.g sessions have errled but before 
the evaluation exel.i;Lc.e begins. '!he information that yau provide 
will rernain confidential. It will be used te help us improve 
the tra~ of sinulata:i patients fOl' this e.xarnination. 

Please return your canpleted fonns ta Gail or Vera (p,oom 5204 
Faculty of Medicine) • 

440 
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CODE 

YOUR NAME 
~------------------------------------------- 12 45 7 

tlN1E OF YOOR SlMJIATED PATIENI' CASE~ ____ _ 

YOUR AGE'--___ (YRS) 
9 10 

SEX (check the correct cataJary) 
12 

A. fUS!' I-ICM EXPERIENCED ARE YOO AS A SIMUIA'IDR? 

(circle the correct 
response) 

1- l have sinulated this p:itient case befare YES NO 
14 

If YES:Irdicate the number of tiIœs you 
have sinulated this case before: tbœs. - -

16 17 
2. l have sinulated athe.~· patient cases before YES NO 

19 
If YES: Irrlicate the number of other patient 
cases you have sinn.ù.at..ed: cases. 

21 22 
3. l have been invalved in role-playir~ before YES NO 

24 
4. l have had experience as an actorjac..tn::ss YES NO 

26 
5. l have had traini.n:J as an actorjact.ress YES NO 

28 

B. SœE INFD~TION otJ YCUR EXPERIENCE wrrn 'THE MEDICAL PROBilM 
YOO ARE SIMUlATING FOR '!HIS EVAWATION 

(circle the correct 
response) 

1- l personall Y have or r.ave had the 
medical prdJleJ1l l am sinulatinj. l'ES NO 

30 

1 2. l have had satIE! of the syrrpt.ansj 
experierces of the patient l am YES NO 
simulatim 32 



!II 

-

1 
3. l knc1.i scmeane who has the problem 

l am si.m..ù.atirg. 

4. l can imagine what it \rt'Cllid have 
been liJœ to be this patient. 

(circle the correct 
response) 

YES NO 

Not Very Fairly Very 

442 

34 

Well Well well 36 

c. FINALLY SCME INFD~TION ON YCUR 'l'RAINlll; FOR '!HIS SIMUlATION 

1. Irrlicate the number of trainirq 
ses:sions you have had for this 
sirrlli.ation. 

2. Irrlicate the number of tiIOOs 
a {:'hysician was present at 
your trainirq sessions. 

3. Ha,.[ well do yeu think yeu will 
be able te siIm.ùate: 

(circle the correct 
response) 

1 2 J 4 

1 2 3 4 

With Saoo No 
Difficul.ty Difficul.ty Difficulty 

history of this patient 1 5 prablem 

the [ilysical examination fin:ii.rgs 

the patient 1 s errotional state 

4. Using tbe patient checklist,how 
well do yeu think you will he able t.e 
record the actions taken by the 
stu.dent? 

1 

1 

1 

1 

2 3 4 

2 3 4 

2 3 4 

2 3 

5. D:> yeu have any suggestions for irrprovirq your trainL"'Y;J as 
a sinulata:i patient? 

4 

SUggestians: ______________________________________ ___ 

5 

5 

5 

5 

THANK-YOO VERY MUai FOR TAKlNG '!HE TIME 'lU CXJ.D?IEI'iJ 'lliIS FOR-! 1 LFASE REIURN IT 'IO GAIL OR VERA ru RCX:M 5204 (FAaJIJI'Y OF MEDICINE IlJII1)mG) 

NIA 

38 

40 

42 

--
44 

46 

-
48 

50-60 
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AIHlIDIX 2 (Part 2) 

Sinulator's NaIre station NaIne 

Sttrlent #: _____ _ 

Please circle your assessrrent of heM well yeu rate your performance of 
your sinulated role with the previous student which was video taped. 

l perfonœd rny roIe: 

Very Did 
Well Poorly 

5 4 3 2 1 

443 
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/g?el'dÏ..x 3: 



1 

,1 

444 

SIMUIATED PATIENT 'IRA.INmG RE<DRD 

INS'IRlCrIONS : 

'!he sirnulatect patient traini.rg record is to be c::arpleted by the patient 
trainer after the training sessions for the patient haue been campleted. 
A trainü-g rec:ord shoul i be CCIip')ted for each irrlividual who was trained 
as a simulated [t'ltient for the canprehensive Clinical Evaluation 
(NOVernber-Decelnber 1 1987). The infomation provided will he used to 
evaluate factors which may contribute to the acc::uracy and consistency of 
patient presentation. Ultimately, it will ald in the refinerrent of the 
technique for rnul ti -centre awlication. 

1 

j 
t 
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'!HE SlMJI.ATED PATIENr 'lRAININ:; REXXlRD 

cnOE 

~~--------------------------------
FH'ISICIAN ASSIS'I'llJG ------------------------
SIMUlA'IOR NAME 

seVRCE OF CASE s.1.U.__ U OF M 

(circle the correct 
response) 

TRAINING TAPE AVAIIABI.E(if ~ OF M) YF.S 

NUMBER OF TRAINING SESSIONS 1 2 

NUMBER TRAllffilG SESSIONS wrrn M.O. ASSISTANCE 1 2 

(hours) APPROXIMATE 'IOI'AL TIME SPENI' IN TRAINING --------

Y(){JR IMPRESSIONS Aro.JI' 'lliE SIMUIATED PATIENI' YOO HAVE ~ 

Could you prediC't the ability of this in:lividual te 
accurately ard consistently present the case yeu have 
trained thern for at this tiIœ. 

A. 'mE PATllNI' 1 S HISIORY with Sorre 

3 

3 

NO 

4 

4 

No 

445 

1 

J 4 

6 7 

9 10 

12 

14 

-
16 

18 

20 21 

Difficulty Difficulty Difficulty 
1. This patient will be able te 

accuratel y prac:ent t.he i.rrportant 
fetaures of the tüstory. 

2. 'Ihis patient will he able te 
consistently present the patient 
fram stu:ient ta student. 

B. PHYSlCAL FINDINGS 

3 . 'This patient will be able t.o 
accurately portray the Fhysical 
f~s of titis case. 

4. This patient will be able te 
consistently portray the Iilysical 
fram studoot te stu:lent. 

1 2 

1 2 

1 

1 2 

3 4 5 
23 

3 4 5 
25 

3 4 5 -
27 

3 4 5 
29 
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1 

C. 'll-lE PATIENr' S AFFECT 

5.1his patient will be able to 
provide a realistic fX)rtrayal 
of this patient' s affect. 

6. 'This patient will be able ta 
provide a consistent p::>rtrayal 
of thjs patient's affect. 

D. 'lliE PATTINI" S ABILITY 'JO 
ACXlJRATELY RECOPJ) S'IUDENr AeI'IONS 

7. 'This patient will be able to 
aa::urately record the student' s 
actions crùrinJ the patiE?.J1t 
encounter USl.n:J the patient 
checklist. 

with Seme No 
Difficulty Difficulty Difficulty 

1 2 3 4 5 
31 

1 2 3 4 5 
33 

1 2 3 4 5 
35 

ADDITICW\L CCM1ENI'S 00 '!HE TRAINING SESSI~ OR PATIENl' SImIA'roR 

37 50 

446 
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19Jelxiix 4: 
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-------- ------~ 
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~4 7 

Ir J fERPERSONAL Sr,ILLS RATING SC,\LE 

~!.tI/!Hl rJ.1I111: Student No' 

IlulIJW .lre 11·,!t1d il number of GtJtemcnts that dCGcnbe a v3riety of ways thJt one person cauld 
kI'l or lJ,~h:lvP IfI rel.JtlQIl ta 31lother persan. Please consrder each Gtatemcnt wltll respect ta 
whethl~r you thlllh It r-:; truc or nat truc about your relatronship wrtl1 the student doc:or in the 
Irltl~r'.lew you !1:1':e IU·;t h:1u t.brk c3dl st3tement ln the nght margln 3ccordlng to ho'.'l strorHJly you 

II~"I Il 1:; true or not trLJt~. PlcJSC mJrk every one. \Vrrte rn +3, +2, +1 or -1, -2, -::; to st.:lnd for the 
full'JWllllj .l/l·;.ver'; 

t 1 

1. 

., 
L 

" 
" 

.1 

!J 

li 

~ , 

.' tl 

<1 

YI";, 1 ~:tr()rHJly tt~tJI UI:Jt Il 

l'; truc 

"'"'' 1 I,~, ,1 Out d l'~ prob:lbly_ 
tr'lt!, UI mure trul~ than Ulltrue. 

-1 : 

-2. 

-3 

NO,I feel Ihat rt IS prob:tbly 

untruc, or more untrue th ln truc 

140.1 feellt IS not truc. 

UO,I .::trongly fecl that It 1:; not truc. 

111I~ :;tlJ.!,~nt Joc~ùr w.lflted to underst.lrld how 1 GJW thrngs. 

Ihl~ stud,'nt d,JC:,)r I1lJy Ilave underGtood my words but he/sile dlu not see 
tll!' W.ly 1 kit 

i Ill' :,:Ul1t!llt doc:ùr r1l'.uly 31ways hnew eX3Ç..ly wll,l! 1 n' '1nt. 

11lt~ :;tUdl~tll doct,)[ loohed al wh3t 1 dlJ from hts/Iler own palflt of vlew 

llH' :;tlJdcnt d,Jc!ar u:,udlly senGcd or reJII;:cd whJt 1 was feelmg 

1111' :.,tlllh~llt dtll'!ùr':; L)wn ,1ttltuucS towJrd sorne of Ille Illll1gs IOld or SiJlU 

JlI'~\t'I1t.'d hll11/ht~r hOIl1 tJl1dt'r:Jt~l1dllllJ 1111' 

1111' ';tu, kilt d,l,'tl 'r t"pl,llrH'li \V11.1t tre,ltnwrlt, te~,:::; cr oth,;r foik"" IIjl ,~~ I]l)1I1S 10 

11.11'1" 'il 
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10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

113. 

1 :? 

20. 

21. 

...,.., 
<...~. 

23. 

1 

Sometlmes the student doctor thought 1 felt a certain way bec;lI'se th;}!':.> the W,IY 

he/sile feels. 

Ttle student doctor reailzed wllat 1 meant even whcn 1 Ilad ddllculty 111 Silylll<j II. 

The student doctor gave cne the opportuClity to express cny feclmg::. or Idl'cl'; 111 

pkmning tre3.trncnt, tests or follow up. 

Tlle student doctor usually understood the whole of wllat 1 mC.1nt. 

The stuclent doctor Just took no notice of sorne thmgs that 1 thought or fclt 

The student eJoctor spoke in language 1 didn't .1lways under.::;tand. 

The stuJent dodor appreclated exactly how the lillngs 1 experlcnced Icll to me 

At tlmes the student doctor Ihought th.1t 1 felt .1 lot rnore ::;trongly about a p:ulicul.lr 
thing th.1n 1 really dld. 

The sludent doctor gave me the opportunlty 10 .1sk questions. 

The ::;tudent doc:or dld not re.Jk:e how sensitive 1 \'.'.1S .1bout !:OIT1I! 01 tlle tllIrj(J'~ '.'II! 

dlscusscd. , 

The student Jactor understood me. 

The student dodor was not as thorougl1 as he(:;he should have bccn 

The student doctors response ta cne was usu.1lly so fixed and automatlc IIl,It 1 
dldn't re.1l1y get through to hlmiher. , 

When 1 was hurt or upset the student doctor was able ta reco']r1I;:e my IccllllUs 
exactlv'. wllhout becommg UDset t00, 

1 feel ::;Jtisfied \VIth the medlcal C.1re that 1 rcccived. 
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Appenii:x 5: lv:::tcurat:::j <heckl.ists far 1988 
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ACCJRACY CHECICL 1 ST • CASE 2 

student Nurber __ Patient SilllJlator Rater 

Circll! the rurber for each itelll whlch best descrlbes the patient's response in the student·patient 

enc!U1ter. 

ITEM IXlJLDN 1 T EVALUATECClJLD EVALUA TE 

UA Not Not Correct Incorrect 

Asked Examined Spon. Ta Inq. Spon. To Inq. 

Oemeanor 

1- Looks depressed 0 2 3 4 5 6 

Presenting Problem 

In hospltal for: 

2. "Take downll 0 2 3 4 5 6 
(closure) of colostany 

3. Has rhrol'11c & 0 2 3 4 5 6 
prodJct ive cough 

4. No change 1 n cough 0 2 3 4 5 6 
or sputun 

5. Short of breath onO 2 3 4 5 6 
exertion 

6. Pai n ln abcbnen on 0 2 3 4 5 6 
coughing 

7. No chest paIn 0 2 3 4 5 6 

Past Hl story 

8. Hlgh blood press· 0 2 3 4 5 6 
ure for awrox 5 yrs 

9. Dlabetic for 0 2 3 4 5 6 
approx 5 yrs. 

10. Bronch i ectas 1 S 0 2 3 4 5 6 
for 10·15 yrs. 

1,. Cardiac 0 2 3 4 5 6 
palpatatlons in past 

J 12. Palpatatlon& now 0 2 3 4 5 6 
only on rare occasions 
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ITEM CWLDN 'T EVALUATE CruLD EVALUATE 
UA .... Not Not Correct Incorrect 

Asked Examined SpcJn. To Irq. Spln. To Inq 

Pest Surgery 

13. Prev;ous proc· 0 2 3 4 5 6 
edures for urologiesll 

gynec. problems 

14. Previ ous surgery 0 2 3 4 5 6 
for gallbladder retOOval 

15. Colon reseetion 0 2 3 4 5 6 
fo r adenocare i nome 3 Il106 ago 

16. Trouble weaning a 2 3 4 5 6 
vent ilator Wl th 
last surgery 

Current Medications 

17. Theo·Dur 0 2 3 4 5 6 

18. Mieronase 0 2 3 4 5 6 

19. lasix a 2 3 4 5 6 

20. Home Oxygen a 2 3 4 5 6 

21. Digox;n a 2 3 4 5 6 

22. Inhaler a 2 3 4 5 6 

Inportant Negatives 

23. No pri or heart a 2 3 4 5 6 
attack 

24. Not short of a 2 3 4 5 6 
breath l ying clown 

25. No foot/ankle 0 2 3 4 5 6 
swell ing 

26. No ehange in a 2 3 4 5 6 
bowel habi ts 

27. No blood in 0 2 3 4 5 6 

t 
stools 

t 
28. Doesn't smoke, 0 2 3 4 5 6 

drink 
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ITEM COOLDN 'T EVALUATE CClJLO EVALUATE 

FI"nI ly HlStory 

UA" Ilot 
Asked 

29. Father & grand' 0 
father had bronchlectasis 

30. Mother had diab- 0 
etes (l''d strolte 

Not Correct 1 nc:orrect 
Examined Spon. To Inq. Spon. To Inq 

2 3 4 5 6 

2 3 4 5 6 

451 
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ACaJRACY CHECKLI ST - CASE 4 

Student NLIOOer PatIent Simulator Rater --
Clrcle the number for each itEll\ wnlch best describes the patient'a response in the stldent-patlent 

encounter. 

ITEM CCAJLDN' T EVALUA TE CruLD EVALUA TE 

UA Not Not Correct Incorrect 

Asked Exanllned Spon. To Inq. Spon. To Inq. 

Oemeanor 

1- Looks/acts anxious 0 Z 3 4 5 6 

History of Presenting Problem 

Z. Awoke thls AM with 0 Z 3 4 5 6 

paralysed legs 

3. Urinary fr~y 0 Z 3 4 5 6 

yesterday 

4. Not urinated today 0 Z 3 4 5 6 

5. Tlngl ing,wann sens.O 2 3 4 5 6 

on leH side body 3 

weeks aga 

6. Feeling IS still 0 2 3 4 5 6 

different on left side 

7. Lost sight ln 0 Z 3 4- 5 6 
right eye 4 wks ago 

8. Given preci"lisone 0 2 3 4 5 6 

9. Vision i""",oved 0 2 3 4 5 6 

10. Not menstruated in 0 Z 3 4 5 6 

6 weeks 

1" Has had un- 0 2 3 4 5 6 

prot.'M:ted intercourse 

12. Afraid she is 0 2 3 4 5 6 

pregnant 

13. Single,llves with 0 2 3 4 5 6 

rOOll'llte 

1 
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ITEM COUlDN'T EVAlUATE CClJLD EVALUATE 

UA*'* Not Not Correct Incorrect 

Asked Examined Spon. To Inq. Spon. To Irq 

Phys;cal Findlngs 

14. Paralysis legs & 0 2 3 4 5 6 
lower abdomlnals 

15. legs flecc;d 0 Z 3 4 5 6 

16. Absent superfIciel 0 Z 3 4 5 6 
abdantnals 

17. BIlateral 0 Z 3 4 5 6 
babmsk i s 

18. No DTRs in legs 0 Z 3 4 5 6 

19. No touch to 0 2 3 4 5 6 
1nblllCUS 

20. No pIn to mpple 0 2 3 4 5 6 
lineon rlght& 

21. one Inch above 0 2 3 4 5 6 
nlpple on left 

22. No VIbratIon to 0 2 3 4 5 6 
sternun 

23. No temperature to 0 2 3 4 5 6 
clavlcles 

24. No pas 1t i on sense 0 2 3 4 5 6 
ta hlp6 

25. Sacral sparlllg to 0 Z 3 4 5 6 
ail modal itles 

26. Reduced strength 0 2 3 4 5 6 
left triceps (arm 

camot be extended 

against gravlty) 

1 
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ACaJRACY CHECKlI ST • CASE 6 

Student Humer -- Date Videotape: Month_ Oay_ Rater 

Circle the rurber fOI" each item which best descrlbes the patlent's response ln the stl.dent-pot i ent 
encOl.l'lter. 

ITEM COOLDN'T EVAlUATECWLO EVALUATE 

UA Not Not Correct Incorrect 
Asked EXaAllned Spon. To Inq. Spon. To Inq. 

Mother's Demeanor 

1. Appears &nXious 0 2 3 4 5 6 

QuestIons Asked By Mother 1 f Information Not Provlded by Stl.dent 

2. \.tIat does X· ray 0 2 3 4 5 6 
show 

3. Wi Il infent be OK 0 2 3 4 5 6 

4. Could somethlng 0 2 3 4 5 6 
else show ~/happen 

5. How wi II she know 0 2 3 4 5 6 
if a pl"obl em occurs at 

home 

6. How can future 0 2 3 4 5 6 

problems be prevented 

Hi story of AccIdent 

7. Chlld fell down 0 2 3 4 5 6 

basement steps 

8. Dld not lose 0 2 3 4 5 6 

CensClOUsnesS 

9. Slster might have 0 2 3 4 5 6 
left baby gate open 

Related HlstOry and Lifestyle 

10. No prev; eus 0 2 3 4 5 6 
vislts to ER or 1() 

for ace i dents 

Two near accidents: 

1 11. Batr,' walker 0 2 3 4 5 6 
co Il apsed once 
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ITEM 

12. Cord to electrlc 0 

appllance pulle<! 

by Chlld 

13. Don't always use 0 
carseat 

COOLDN' T EVALUATE CaJLD EVALUrlTE 

Not Correct Incorrect UA" Not 

Asked EXllIIIined Spon. To Inq. Spon. 10 Inq 

2 3 4 5 6 

2 3 4 5 6 
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ACCURACY CHECICLI ST - CASE 8 

Student Nurœr ___ Date Vldeotape: "'onth __ Day__ Ilatt'r _____ _ 

Circle the IUlDer for each itelll which beet deacrlbel the pati.,t'I respons(! in the student-potlent 

encOl6lter. 

ilE'" COOL ON 'T EVALUA TECClJLO EVALUATE 

UA Not Not 

Asked Examined 
Present Problem 

1. Periodlc pel vic pain 0 

2. Started a~rox. 1 yr 0 

aga 

3. Begins 2-3 deys 

before perl cx:l 

4. Cont i rues for Z-3 
days of flow 

o 

o 

5. Pai n Increas i ng 0 

over pest 6 mos. 

6. Has mlssed work on 0 

occas Ion bIc of pain 

7. PaIn on Intercourse 0 

br post few months 

8. Intercorse pein 

worse 2-3 days 

before perlod 

o 

9. Loose stools wrll'l9 0 
perlod 

Menstrual & Past Hi story 

10. MenstruatIon began 0 

age 13 

11. Per i ods occur every 0 

28-30 days 

12. periods last 5-6 0 

days 

13. Took oral contra- 0 

ceptive for 3 yrs • 

14. Stopped BC pill 0 

2 years 8110 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Correct Incorrect 

Spon. To Inq. Spon. To Inq. 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

3 4 5 6 

456 
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IlEM DOULON'T EVALUATE COJLD EVALUATE 
UA** Not Not Correct Incorrect 

Asked Examined Spon. To Inq. Spon. To Irq 

15. Has been tryi ng to 0 2 3 4 5 6 
!let pregnant for 18 mas 

16. Haa Intercourse 0 2 3 4 5 6 
every 2·3 deys 

17. Rl4'tured oyar i an 0 2 3 4 5 6 
cys t 5 yrs ago 

18. Rl4'tured ~lX 0 2 3 4 5 6 
at age 6 

19. Husband has no 0 2 3 4 5 6 
chronlc or 

cOOl1Ullcable disease 

l 
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ACCUIACY CHECICl/ ST - CASE 11 

5tudent NUlUr Date Vnieotaped: Month __ Day __ Rater 

Clrcle the number for each i tell! WIll ch best describel the patient'. responae 

ln the stt.dent-pstlent entOU'lter. 

ITEM CaJLON' T EVALUA TECOOLO EVALUA TE 

UA Not Not Correct Incorrect 

Asked EXéfllined Spon. To Inq. Spon. To Inq. 

Husband 1 s Demeanor 

1. Li tt le eye 0 nia nia 3 nIa 5 nia 

contact 

2. Tums to wlfe to 0 nia 3 nIa 5 nia 
answer questions 

about hlS feelings 

3. Wi Il go alang 0 nia 3 4 5 6 

1oIh0 cOIIlsell ing 

if asked directly 

Presentlng Problem 

4. Trouble swallow- 0 2 3 4 5 6 

ing food for 4-6 wks. 

5. Occasionally 0 2 3 4 5 6 

regurgitates food 

6. Lost 20 lbs. in 0 2 3 4 5 6 

4-6 weeks 

7. Lost 5 lbs. siree 0 2 3 4 5 6 

last visit 

8. Pain ITder ribs 0 2 3 4 5 6 

for 4-6 weeks 

9. No change in 0 2 3 4 5 6 

bowel habi ts 

10. Sleep lnterrupted 0 2 3 4 5 6 

11. Has been nervous 1 0 2 3 4 5 6 

1 wi thdrawn 

12. Meds=Ventol in 0 2 3 4 5 6 

l 
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Soc laI HI story 

13. Prl!Ylously ln 0 Z 3 4 5 6 
construct 1 on 

txJs 1 ness WI th father 

14. Declared barlk· 0 1 Z 3 4 5 6 
ruptcy 4 years ago 

15. father angry at 0 Z 3 4 5 6 
sons ever slnce 

16. Sees father only 0 Z 3 4 5 6 
on specIal occasions 

17. Husband ~et 0 2 3 4 5 6 
about relatlonship Nlth 

father 

Soc laI HI story 

18. 1/1 fe concerned 0 2 3 4 5 6 
about IIIIrrlage 

19. 1/1 fe concerned 0 2 3 4 5 6 
about husband' s 

heavy dr 1 nk 1 ng 

for pest 3·4 yrs 

20. Husband drInks 0 2 3 4 5 6 
10·12 !leers/clay 

21. few close friends 0 2 3 4 5 6 

22. No chi ldren 0 2 3 4 5 6 

1 
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ACClIlACY CHECKLIST • CASE 12 

Student NlIID!r_ Pati ent SiRLIlator Rater 

Circle the ruJber for each item that best descrlbes the patient" response in the student·patlent 
encOUlter. 

ITEM CWLON'T EVALUAlE CClJLD EVALUATE 

~ Not Not Correct Incorrect 
Asked EXlIRined Spon. To Inq. Spon. Ta Inq. 

Presentln!j! Problem 

1. L ightheaded for 0 2 3 4 5 6 
approx. 1 wk. 

2. Preei pi tated by 0 2 3 4 5 6 
getting up after 

leani ng forward 

3. \lent to ER 3 days 0 2 3 4 5 6 
aga & told it was 

law blood pressure 

4. laId to stop 8P 0 2 3 4 5 6 
pi lls(chlorthal idone) 

5. Told 3 roos. aga to 0 2 3 4 5 6 
stop pills bIc of 

law BP and law potassiUII 

6. S~tans perslsted 0 2 3 5 6 
sa resl.llled takm9 pi Ils 

7. Has had similar, 0 2 3 4 5 6 
less severe s')'l1'4)toms 

for 2 mos. 

8. Had occasionsl 0 2 3 4 5 6 
episocles for 4 yrs. 

9. \las told dJe ta 0 2 3 4 5 6 
law potassium due to BP pills 

Sign1ficant NegatIVes 

10. Not short of 0 2 3 4 5 6 

~reath 

1 ". No chest pain 0 2 3 4 5 6 

'2. No indigestion 0 2 3 4 5 6 
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ITE" COULON'T EVALUATE CClILO EVALUATE 

UA- Not Not Correct Incorrect 

Asked EltamÎned $pan. Tc Inq. Spon. To Irq 

13. No change in 0 2 3 4 5 6 

bowels 

14. No tarry stools 0 2 3 4 5 6 

Other Probl ems 

15. Chronic stuffy 0 2 3 4 5 6 
nose (not sNsonal) 

16. F reqJenCY and 0 2 3 4 5 6 

dribbling on urmatlon 

17. Interml ttent 0 2 3 4 5 6 

ach ing ln legs for 10 yrs. 

18. Legs ache at night 0 2 3 4 5 6 

& with exerc i se 

19. Arthntls in k~s 0 2 3 4 5 6 

20. Stiff neck w;th 0 2 3 4 5 6 

pain Into left shoulder 

21. Rectal bleeding few 0 2 3 4 5 6 

tlmes a year noted 

on wiplng 

22. Stopped work bIc of 0 2 3 4 5 

arthritls and 

li ghtheadedness 

23. Ret i red fi reman 0 2 3 4 5 6 

24. Father & slster 0 2 3 4 5 6 

had "1 

MedIcations 

25. Ent rophen for 0 2 3 4 5 6 

arthritls and leg pain 

26. Chlorthalldone 0 2 3 4 5 6 

1 
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ACCURACY CHECKLIST - CASE 13 

Student NUlber ___ Date Videotape: Month_ Day_ Rater 

Cl rcle the rurber for each item whlch best deacribes the petient's response ln the stldent-potlent 
erlCOU'lter. 

ITEM CaJLDNIT EVALUATECOOLD EVALUATE 
UA Not Not Correct Incorrect 

Aslted Examinee! Sport. To Irq_ Spon. To Inq. 
Appearance 

1. Nervous,edgy 0 nia nia 3 nia 5 nia 

Present Problem 

2. Afraid she has 0 2 3 4 5 6 

brain tunour 

3. Classmate dled 0 2 3 4 5 6 

of tunour 

4. Sudden onset 0 2 3 4 5 6 

~s inhands 

5. Had headache at 0 2 3 4 5 6 

saille time 

6. Had dizziness at 0 2 3 4 5 6 

same time 

7. Occurred Rilen 0 2 3 4 5 6 

driving 

8. Lasted 20 minutes 0 2 3 4 5 6 

9. Taken to ER-nothing 0 2 3 4 5 6 

fourd 

10. S')II1'ptans recurred 0 2 3 4 5 6 

a few days later 

1" Happend in movie 0 1 2 3 4 5 6 

theatre with boyfrierd 

12. Taken to ER a 2nd 0 2 3 4 5 6 

time-nothing fOU'ld 

1 13. Has had brief, 0 2 3 4 5 6 

mi lder episodes 
over pest weelc 
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ITEM COULON'T EVALUATE COJLD EVALUATE 

IJA" Not Not Correct Incorrect 

Aslc.ed Examined Spon. To Inq. Spon. la Inq 

Past Ir Fami Ly HlstOry 

14. No previous pest 0 2 3 4 5 6 
eplS00es 

15. Often feels anxious 0 2 3 4 5 6 

16. Concerned about OW"I 0 2 3 4 5 6 
heal th 

17. Father heMd heart 0 2 3 4 5 6 
probLem 

18. Not told initiaLly (1 2 3 4 5 6 
bIc fMlll y di cil , t 

thinle she could cape 

Social Hlstory 

19. Anblvalent about 0 2 3 4 5 6 
contll'lJing U'llversity 

20. AnblvaLent about 0 2 3 4 5 6 
Contll'lJlng reLation-
ship with boyfriend 

21. Doesn't smolc.e 0 2 3 4 5 6 

22. Doesn't drink 0 2 3 4 5 6 

1. 
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ACCURACY CHECKLIST - CASE l' 
Student Numer Patient Simulator Rater 

Circle the number for each itBII which best descrlbes the piltlent's response in the student-patlent 

encOU'lter. 

ITEH COULON'T EVALUATE COUlD EVALUATE 

UA Not NotCorrect Incorrect 

Asked Exalnlned Spon. To Inq. Spon. To Inq. 

Presenti!'!$! Problem 

1. Fatigued-able to do 0 2 3 4 5 6 
less for about 3 mos. 

2. Incresingly tlred 0 2 3 4 5 6 

for past 2 wks. 

3. Pain in right lower 0 2 3 4 5 6 
back fOI' 1 wk. 

4. Pain rediates to 0 2 3 4 5 6 
upper al:xlanen aOO groin 

5. Attributes paIn to 0 2 3 4 5 6 
1 ifting rai lway ties 

6. Pain worse in past 0 2 3 4 5 6 
4-5 clays. 

7. Less appet i te for 0 2 3 4 5 6 

approx. 4 days 

8. Feels full after 3 0 2 3 4 5 6 

bites 

9. Drinks rœinly cool 0 2 3 4 5 6 

drinks 

10. No nausea/Vanit ing 0 2 3 4 5 6 

11. Chi Ils & hot spells 0 2 3 4 5 6 
over past week 

12. Fee\s feved sh/not 0 2 3 4 5 6 
taken t~rature 

13. Urine darker over 0 3 4 5 6 

3-4 clays 

1 14. No change in stools 0 Z 3 4 5 6 

15. No blood in stools 0 2 3 4 5 6 
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ITEM COULDN'T EVALUATE COJLD EVALUATE 

l.\A- Not Not Correct Incorrect 
Asked Examined Spon. Ta Irq. Spon. To Irq 

Pest Hlstory 

16. Had constipation 0 2 3 4 5 6 

17. New uses laxatives 0 2 3 4 5 6 

18. Renal stones approx.O 2 3 4 5 6 
10 years aga 

19. Hospitalited 1 yr 0 2 3 4 5 6 

ego for possible Ml 

(wss dx as indigestion) 

20. Stopped S/OOlcing 0 2 3 4 5 6 
year aga 

21. Dosen' t dn r« 0 2 3 4 5 6 

1 
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ACCURACY CHECKLIST • CASE 15 

S tudent Nl.IItler Date Videotape: Mcnth_ Oey __ Reter 

Cirele a l''UIber for each itelll l isted .... ich best deseribes the patient response 
in the student-petient erlCOU"Iter. 

ITEM CQJLDN'T EVALUATE COULO EVALUATE 

UA Not Not Correct Incorrect 
Asked Examlned Spon. To 1nq. Spon. To Inq. 

His!2!:X 

1. No problems wi th 0 2 3 4 5 6 
pregnancy 

2. No problems wi th 0 2 3 4 5 6 
del ivery 

3. Rolled at 4 months 0 2 3 4 5 6 

4. Sat st 6 months 0 2 3 4 5 6 

5. Walked at 11 0 2 3 4 5 6 
roonths 

6. Talked at 2 years 0 2 3 4 5 6 

7. Attends kinder~ 0 2 3 4 5 6 

garden 

8. No behavior 0 2 3 4 5 6 

problerns 

9. Has no recurrent 0 2 3 4 5 6 

or ehrom e III nesses 

10. Mild constipation 0 2 3 4 5 6 

11. Has not kept 0 2 3 4 5 6 
record of helght and weight 

Family History 

12. Parents are of 0 2 3 4 5 6 
average hgt & wgt 

1 
13. No f&lllily diseases 0 2 3 4 5 6 
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ACCURACY CHECKlIST - CASE 16 

Student Nutœr --- Patient Sinulator Rater 

Circle the fUlÎ)er fro eacxh item .... ich best describes the patient 's response in the student-patlent 
encCUlter. 

ITEH CQJLDN'T EVAlUATECOUlD EVALUATE 
UA Not Not Correct Incorrect 

Asked EX~lIIned Spon. To Inq. Spon. To Inq. 

Presenting PrOblem 

1. Awoke wi th head- 0 2 3 4 5 6 
al.lle 

2. Trcx.ble speaklng 0 2 3 4 5 6 
(words garbled) 

3_ Inco-ordinated on 0 2 3 4 5 6 
right sicle 

4. l ""roved si nce 0 2 3 4 5 6 
this morning 

5. No simllar syrrpt- 0 2 3 4 5 6 
oms ln pest wlth headache 

Headache And Related History 

6. Has headaches 0 2 3 4 5 6 
SI nce approx. age 17 

7. Occur 1-Z/month 0 2 3 4 5 6 

8. Are pounding Ir 0 2 3 4 5 6 
severe 

9. Usually on left 0 2 3 4 5 6 
side occasionally on right 

10. Lut Lp to 1-2 0 2 3 4 5 6 
days 

11. Nausee & occas- 0 2 3 4 5 6 
ionel vanitlng wlth 

headache 

1Z. Ag9rava ted by 0 2 3 4 5 6 

1 
l ight and noise 
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ITEM COULON'T EVALUATE CClJLD EVALUATE 
UA- Not Not Correct II'l!!;0rrect 

Asked EKamined Spon. To Irq. Spx'I. To Irq 

Precipitated or worsened by: 

13. Stress 0 Z 3 4 5 6 

14. Pregnancy 0 Z 3 4 5 6 

15. Birth control 0 2 3 4 5 6 

pilla 

16. Fatigue 0 2 3 4 5 6 

17. No fever 0 2 3 4 5 6 

18. ReL ieved by rest 0 2 3 4 5 6 
& tylenol 

19. Mother has 0 2 3 4 5 6 
mlgrane 

20. Not on Be plll 0 2 3 4 5 6 

21. Ooesn 1 t sooke 0 2 3 4 5 6 

22. Uses Tylenol PRN 0 2 3 4 5 6 

SocIal History 

23. Some incr. stress 0 2 3 4 5 6 
lately (le. new baby, 
return to work,helplng 

frlend wlth business) 

Phys 1 ca L Examl nat 1 on 

24. Rlght ann drIfts 0 2 3 4 5 6 
downward sllghtLy 

when eyes are c Losed 

end 8l"1li6 extended 

l 
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ACCURACY CHEClClIST - CASE 19 

Student Nurœr ___ Pat 1 ent S IIllJlator Rater 

Cirde the rurber whlch best descnbes the patlent's response ln the student-patlent enc~ter. for thls 

case the response could be prov1C:led by the husband or patIent. 

ITEM DDULDN'T EVALUATECOULO EVALUATE 

UA Not Not Correct Incorrect 

Asked EXlI1l1ned Spon- To Inq. Spon. To Inq. 

Aooearance 

1- Walka with a 0 2 3 4 5 6 
broacl-based !ilai t 

2. Posture-sll~tly 0 2 3 4 5 6 
stooped 

History 

3. Difficulty wlth 0 2 3 4 5 6 
memory for 3·4 yrs. 

4. Memory & cancent' n 0 2 3 4 5 6 

getting gradually 

worse 

5. Needs sorne help in 0 2 3 4 5 6 

dallyactlvlties 

6. Can est WI thout 0 2 3 4 5 6 

assistance 

7. Personality change 0 2 3 4 5 6 

less interested in 

usual actlvltles 

8. HypertensIon for 0 2 3 4 5 6 

seme time 

9. Takes Aldorll for 0 2 3 4 5 6 
hypertens Ion 

1 !!pOrtant Nesat ives 

10. Denies depression 0 2 3 4 5 6 

11. Appetite & weight 0 , 2 3 4 5 6 
l.nChangecj 

12. ,No cold intoler- 0 2 3 4 5 6 
ance 

13. No head in jury 0 2 3 4 5 6 
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l 
ITEM COULON'T EVALUATE CClJLO EVALUATE 

UA" Not Not Correct Incorrect 
Asked Examined Spon. To Inq. Spon. To Inq 

14. No excessIve 0 Z 3 4 5 6 
dri nid ng 

15. No encephalltisl 0 2 3 4 5 6 
meningltls(brain fever) 

16. No use of 0 2 3 4 5 6 
tranqul 1 11zers/hypnotics 

17. No htstory strolce 0 Z 3 4 5 6 

18. No syncope 0 2 3 4 5 6 

19. No i ncont 1 nence 0 2 3 4 5 6 

20. No problem 0 2 3 4 5 6 
sleepIng 

Important NegatIVes 

21. No suicIdai 0 2 3 4 5 6 
thoughts 

Mental Status 

OrIentation to Person: 

22. Knows her name 0 2 3 4 5 6 

23. Knows husband's 0 2 3 4 5 6 
nan'e 

OrIentatIon to Tlme: 

24. Can't identify 0 2 3 4 5 6 
year correct 1 y 

25. Knows month 0 2 3 4 5 6 

26. Can't identify 0 2 3 4 5 6 
dey of the month 

Orientation to Place: 

27. Can identify city 0 2 3 4 5 6 

28. Can't identlfy 0 2 3 4 5 6 
hospital 
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ITEM CWlDN' T EVAlUATE CaJLO EVALUATE 

Memory and calculation: 

29. ~kes 2 or more 0 

UA** Not 
Asked 

errors in subtractlng 
7 frOIII 100 

30. Cen' t reclltl Il 0 

word Sliven to her 
lifter a .inute or more 

Not Correct 1 nccr rect 
EX8IIIined Spon. To Irq. Spon. To Inq 

2 3 4 5 6 

2 3 4 5 6 

471 
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Case 1 

Interaction # ___ _ Rater's Name ______ _ 

Place B checkmark next to each actilln taken by the examinee: 

*UA 

PHYSICAL E)(AMINATION 

Ophtha lrooscope Ex 8111 1 nat Ion performed correctl y 

Ophthalrooscope EXlflll nat ion performed incorrectly 

Ophthalrooscope Examinatlon not performed 

(CrIterIa: clark settlng, focusing, proper examination of retina) 

E xaml ne (t 1 sten) heart 

(Criteria: Stops from breathing, 11Stens at 2 sItes) 

ExamIne (1 i sten) lungs 

(CrIterIa: llstenrng to lower base of 11ll9S on both sides) _ 

E)(amlne <listen) abdomen 

(CriterIa: feels for aeorta, l istens for IILIntlJrs at 3 sites) 

Check extremltles 

(CriterIa: checks for swelllng) 

Check for pulses 

(CriterIa: feels and 1 istens neck and groins, feels both ankles) 

CCflf.lJNICATION OF FINDINGS 

1 nd 1 cate to me that: 

"Your present corochtion is ........ (relates headaches, fatigue, 

woozlness to flndlngS) 

"Your blood pressure IS too hlgh/higher than usual H 

"Vour blood pressure caro be mBnaged and treated" (reassurance 

or positIve note" 

"There IS a need for roore tests and treatment" 

~ - lJWIlE Ta ASSESS - shouLd œ dIecked CIlly if si .... lator is WliIble to assess because he/sile is 

watchire en video Ini not in roc:.-
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case 2 

Examiner's Maire _____ ....;Rater's Name _____ _ 

Date _____ _ SlIIlJlator's Name _____ _ 

Place a check.mark next to each of the followi"" hlstory f Indings which the eXlninee has checkecl with vou 
and which you have provided to the eXlninees. 

*IJA 

Chest pain usually occurs after meela 

Pain occurs sanetimes wh en 1 stoop over or lay clown flat 

1 have foul tastll1g materlal that canes up ;nto mv throat ard 

mouth 

Pain gets better If 1 drink milk 

1 have tried antaclds and they used to work - but they do not 

work well anymore 

have about 4 cups of coHee every morni ng 

do not have the pal n "'en 1 exert mysel f 

PATIENT EDUCATION: 

Have lnchcated to me that IllY chest pain is probably not related to heart problems but may be a problem of 

digestion and of the esophagus 

Recc:mnends that 1 take antacids 

Prescrlbes Tagamet (Cimetidine) and/or Zantac (Ranitidine) 

Recarmends '0 reduce coHee intake 

Recarmends to reduce aleohol Intake 

Reccmnends to reduce aspi rln intake 

Recarrœnds to reduce smok i ng 

Reccmnends to tak.e small and frequent feedings 

Reccmnends no eating at bedtime 

Recarmends el evat Ion of the head of the bed 



case 2 (cont.) 

*UA 

OTHER ACCEPTABLE ANS\lERS: 

l06e weight 

Recorrmend further tests before treatment 

Barlin studies 

EKG 

""\lA - UIIABl.E TO ASSESS • should only be d1ed;ed if .i .. l.tor i. Inlble to assess because he/sile is 

MIltching on video ... not in roc&. 
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case] 

Examiner's Marne _______ _ 

Rater's Nane _________ _ 

Time and Date ________ _ 

Check all of the items below that thi. student talked to you about d..Iri~ this session. 

*UASATISFACTœy UNSATISFACTŒY 

asked about urinary freqJency_ 

pain with urination 

slow'wealc drlbbl ing stream_ 

hesitancy gettmg flow started_ 

blood in the urine 

Hocturi a - how often pati ent gets up 

at night to urinate 

descript i on of baclc pain' worse wi th 

movement 

awetite 

weight loss 

-uA - lIIABl.E TO ASSE§ • should only be c:hecked if .'lIIl.tor i. Wllble to lISses& because he/she il 

... tchi~ Clf'I video and not in nxa.. 
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Case 4 

Observer ______ EXlIRlnee _____ _ 

Date & T1Ine ______ Total rime for Encou1ter ____ _ 

Check aU of the Items below that this student talked to vou about cilring thlS session. 

HISTORY OF PRESENT ILlNESS 

Fever 

Shakes and/or Chl11s with fever 

Difflculty swallowlng 

Tender neck Clynph glands) 

Swollen neck (l~ glands) 

Cough 

Ear aches 

Eye inflanmation (conjunctlVitlS) 

Other enlarged lyrrph nodes 

Other S~tOO1S 

Arry allergles 

FAMll Y HISTORY 

Other contacts wlth slmiter problem 

HlstOry of RheunatlC fever in fOO1ily 

Children yot.nger than 12 ..tIo live with VOU 

PHYSICAL EXAMINATION 

InspectIon of throat 

PalpitatIon of lynph nodes (above collar bone, behind & 
,n front of ear & in back of neck) 

1 rqui re whether l ynp, nodes in neck are tender lÎlen 

being palpated 
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Case 4 (cont.) 

Palpitation of a)oLLary (anl pltS) inguinal (publ ic aree) 

and epltrochlar (above elbow) l~ node 

Pel pate spleen 

Visual inspection of eyes for conjuctivlties 

euA - lIIA8lf TO ASSESS - should he checked anly if _i.ul.tOl' ia U'lIIble to _ ~ he/sile il 

IIBtchi~ en video 'IlOt in roc:w 
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Case 5 

Examinee ________ _ 

Evaluator/petlent _______ _ 

Tlme , Date _______ _ 

Check aIl of the items below that this student talked ta yeu about cLIring this sesSIon. 

*UASATISFAcrŒV UNSATISFACTalY 

lose weight 

stop slllol" ng 

exercise program 

low cholesterol diet 

low sodiun 

lima caffeine 

check blood pressure 

llmlt a lcahol 

-uA - UNABLE TO ASSESS - shoulo be c:hect if si ... lator il lRilbte to assess because he/site ia watchi~ on 
video .-ld not in roaa. 



case 6 

EX8IIllnee'S Name _____ _ 

Rater's Narne _______ _ 

Time and Date _______ _ 

Place a checklœrk by each question asked. 

One point will Ile awarded for each ~tion Isked. 

Asked about prevlOUs eplsodes of paIn 

Asked what factors make pal n better or worse 

Asked about awet1te 

Asked about lnJsual vagInal discharge or vaginal bleedmg 

Asked about burnlng whIte pass i ng water or Urlnary freqlle .... cy 

Asked whether patient has ever had anaesthetlc before ard If 

there were problens 

Student li stened to the abdanen 

Student checked var i ous spots on abdomen to see where 1 t ,nurts 

the most 

Student did rebol.n:l, or asked patIent to cough, or suck ln and blow 

out turmy, to J~ 14', or to get on or off the examinatlon table 

Student requested and read the rectal and vagInal exam report 

479 

euA - lIIABl..E TO ASSESS - should be check if ai&llator il \IlIIble to aasesa becau&e he/sile ia YBtchi~ on 

video and IlOt in /"OOL 
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Case 7 
InteractIon" ________ Rater _____ _ 

*UA 
Place 1 checknllrk by each question asked. 

When dld your shortness of breath start? 

Has 1 t changed S HlCe that t 1 me? 

00 Vou have a tllstOry of chronic c~h and sputUll? 

Has your sputun changed ln If1IOlI1t arc! character? 

Have you had shortness of breath before? 

Have Vou had pneuro!'ll a1 

Student asked about the following aSSoclated SvnPtOllS: 

Have you \!!ver had btood ln your sputun? 

Is the pam ln your side worse loIlen taklng Il deep breath? 

Have vou had fever and/or chill s1 

Student quant i fIes smoIc. ing Hx (Must ask how IIlJCh and how long to 
recelve credl t). 

Are vou currently taking medlcation(s)? 

Are you allerglc to any medlcations1 

PLace a check by each part of the exammat i on perfonned: 

Student eX&I1l1nes neck for Trachepl poSItIon from the front. 

Student paLpates (feels) chest wall for tenœrlless. 

Student performs excursion of the lU1g anterlorly (puts hands 

on nb cage and Ilsks yeu to takf' deep breath or has Vou hold 
your breath and presses rlb cage) 

Student percusses (taps) chest (at Least on rlght side) 

Student percusses (taps) bock when yeu are breathing nonnally. 

Student Llstened to chest. 

Student l,stens to back. 

Student palpates (feeLs) for supncLavlcular adenopathy (l~ 

above collar bene). 

~ - lJWIlE TO ~SS - should be dMlà if si • .Jlator ia U1IIble to aasess becaule he/sile ill watchil1l CIl 
video Ind IlOt in l'O(IIL 
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Case 8 

ExamInee _____ _ Patient/Evaluator _____ _ 

Date and Time ______ _ 

Instructions: On this page you wHI fird statementa regardll'lg the medlcal care provHied Dy the eKOIIIlnee. 

Please irdicate the degree to which yeu agree or disagree w!th each statement by clrcllng the nUTber IotllCh 

best represents yeur feelIngs lord opinions. Please provlCle constructIve suggestIons to the eKilmlnee on 
the bllck of thlS page. 

CCJ4MJN 1 CATION 

The examlnee explaln IllY chlld's medical 

problem so that 1 I.I'lderstand the problem clearl y. 6543210*UA 

The examinee explamed his/her plan for lIIIIn8ging 

IllY problem 50 that 1 know what lS bemg done and ..t1y. 6 5 4 3 2 o *UA 

The examinee speke ln a clear and c,)Organized fashion.6 5 4 3 2 o *UA 

PERCEPTION OF PROfESSIONAL SERVICE 

The examlnee took IllY feel ings and preferences into 

consideratIon. 

The examlnee treated me with respect. 

6543210*UA 

6543210*UA 

The examinee wes œ! as thorocgh as should be.6 5 4 1 2 1 0 *UA 

The examinee dld the best possible to keep me from 

worrylf1gl.lYleCessarlly. 654 321 0 *UA 

l'm very satisfied with the mecheal eare 1 receIVed.6 5 4 3 2 1 0 ·UA 

-uA - lJIABlE TO ASSESS - should be checIt if ai.-Jlator ia UlBble to easesa because he/she is WIItcfli~ on 

video end not in roaL 
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Cue 9 (son) 

EXDllnnee _____ _ 

Evaluator/Patient _______ _ 

T lme and Date ________ _ 

Indicate with a check which of the following occurred in the lledic:al student's interaction wlth you. 

Student made clear that the cause of the probl~ 11 \.IlCertain 
and that any of the follow1"" .,ght be pert of the probl eat 

(one po.nt each for the following): 

clement la 
___ depress i on 

medlcation related 

Student cross checked and confirmed pat.ent's answers with son. 

StLY.lent stated Bn lntent to lr1VOlve the husbend (son's father) 
ln the handl.ng of the case. 

Student explatned that there are al ternatlVes available for 

management other than nursing hanes, e.II., home help, medicine 
adj us tment. 

Student suggested aida for help'l1g mother remenber and manage 
med.cet.oos (e.g., day-of-the-week pi II boxes). 

Student dlscussed plans for further evaluatlon of mother's 

problems (laboratory work). 

Student clearly cOl1'llUl.cated and discussed treatmentl 
management mst ruet Ions (re: drugs). 

Student discusaed plan for future appointments (or 
gave wr.tten note). 

Student invollffld son .n decisiOl'16 for future plans 

(nellOtiated wlth son regarding plans). 

~ - lJWIlf Ta ASSESS - llhauld be c:hec:It if ailallator ia LnIIb(e ta assesa becaase he/sile is watching en 
video rd not in roaa. 
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Case 9 (mother) 

ExaminH 

Evaluator/patient ______ _ 

Time and Date ______ _ 

*UASATISFACHJlY UNSATJSFACTC»IY 

Evaluste the student's intervH!W w;th 
vou ac:c:ording to the foLlowing 

criteria: 

Used silTpLe words that c:ould 
l.rderstand. 

Patience. Gave enough time for anslolers. 
Did not show annoyance regarding 
lncons;stency, etc. 

Syql8thy: Acknowledged that was 

!!fOOt i ona LL y upset. Offered 
encouragement, etc. 

Performs mental status exam by doing 

the fol LOWHlg (aLL 3 to be performed 
satlsfactorlLy to recelve c:redlt):_ 

a. orientatIon (persan, place, tlllle) 

b. memory: repeat 3 obJects, recall 

3 objects 

c. caLc:uLatlOl'lS 

Asks pertInent qJeStHlOS regai"dlng 

depression - sleep habIts, eating 

habits, appetlte, LeveL of energy, 

suicidaL IdeatIon. 

Persistency. Aslc.s l~rtant q.Je5tions 
severat ways, severat t illies _ Glven 

the pet 1 ent a chance to answer before 

poslng to son. 

Cross checks and confirlŒ patient's 

answers WI th son. 
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~ ~ ..wII..E TD ASSESS - shcluld he c:hecIc if liall.tor il W1IIble to aueu bec:ause he/she il I118tdlil\Q on 

video ... not in roaL 
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Case 10 

Place a checknllrk by eed1 question asked. 

Asked about locat ion of pain. 

Asked about t~r81 pattern of pain Ccontiruous or inte,..i ttent) 

Asked 1 f pa.n rac;; ates and to where. 

Asked about t.me of otl6(t of pein (ho.. l~ hllve you had pein?> 

Asked about nuttness, t mgl ing, weakness. 

Asked about problems wlth bladder or bowel control. 

Asked about act.vities .nrned.ately prior to onset of pain ( .... at 

were VOU do.ng1) 

Asked about exacerbat ing factors. 

Asked about alleviating factors. 

Asked If peln had becane worse, better or no change since 
flrst began. 

Asked about prevlous hlstory of back pein. 

Asked • f award of congem ta 1 back probl em. 

Asked me .... at 1 had clone to tl'eat pain, includi~ rnedicines, 
SpeCI flcall y: 

Dose F requency __ _ 
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~ - \IIABL.E TO ASSESS - lhauld be dIer:k if aiaJlator il lIIIIbte to assess becaJse ""Jshe i5 watchi~ on 
video rd not in l'OCIL 
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Cese 11 

PtlOTOCOl FCR SIMULATCJ!S ASSéSSING sn.oENTS BY VIDEO 

You will be observi~ a ruriler of interactions between 1 llledical student and a sill'Lllated patIent, and 
cCJ11)leting a checkl ist on each interaction. 

Each InteractIon IS I"IUItlered 1,2,3 ... 

Watch the interections in nunerical order. 

The tape wHl Indicate ~en each interaction bellil'l8 and erds. 

When an interaction is fimshed, stop the tape. 

You have 5 mil'lJtes to caT1llete the checkl ist. Please ensure that the checkl ist vou use has the SOOle 

identlfying nutiler as the interactIon you are assessing. 

Please do not ctq)lete the checklist ..ttile watchlr1g each interactIon, but onlyat the en:! of It. 

If you are U'l8ble to judge an item on the check li st because you are observing on video rater than ln the 

room, yrxJ should check the "unable to assess" toll.l1n. However, try to t~lete as many ltCfT6 as possible. 
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Case 11 

Rater'. Marne 

TUII!! and Date 

Place a checkmark by each question asked. 

*UA SATISFACHJlYUNSATISfACTœr 

Asked about prior occurrency of 
headache. 

Asked about sequency of events 
prlor to onset of headache._ 

Asked about temporal pattern of 

headache (onset, frequency, durat i on, 

& change ave,. t Hile) • 

Asked about pattern of location of 
head<1che (location, radiation, 

movement over time). 

Asked about 1 nt ens It y of headache._ 

Asked about qua li ty of pa i n 
(throbl:l1ng, pressure, etc.)._ 

Asked about associated SYJll)toms 
of headache (Muses, vomiting, 

photophobla, prodromes, rhinitis)._ 

Asked about 8ggrav8tll19 and relleving 

factors. 

Asked about reLationshlp to menses._ 

Asked about past med\cal history._ 

Asked about currently allergies._ 

Asked about medicatiOl16 currently used._ 

Asked about fanul y hlstory of headache._ 

Asked about psychosocIal hlstory:_ 
Present work sItuation __ _ 

Present ferni ly sltuation_ 
Present financlal status_ 

Present IIIIrital sltuation_ 
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Case Il (cent.) 

PHYSICAL EXAH: 

Place Il checkmark next to each itt'lll perfol"llled. 

Exam; nec! di sc 
Palpated t~les 

*UA SATISFACTORYUNSATISFACTORY 

Palpated trapezius IIIJSCle __ _ 

Palpated neck/posterior occipital __ _ 
nuscles 

Checked neck range of mot; Of'l __ 

Assessee THJ status (roouth __ _ 

opervclostj fingers ln ears)_ 
Checked ears 
Checked mouth 
Requested clenched teeth _ 
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*UA - LIWIlE TO ASSESS - should be ehedt if ailUlator ia Wlllbie to assesa bcctluse hc/she la IIIItching on 
video .-Id IlOt in roc:-. 



Case 12 

Patient/Evaluator ________ _ 

Date and Time _______ _ 

Evaluate the student's interview vith you aocording to the following criteria: 

The student: 
Introd.'Ced hlm/hersel f 
to the 'nother 

has eye contact Wl th the 
mother 

asks q.JeS t 1 on 1 n 8 dl rect 

I1IIIrner 

uses SI np 1 e 1 anguage 

*UADoneOone 

Incorrect 1 yCorrectly 

proceeds through the history 

in an organ i zed I1IBIYler 
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-uA - UIIA8lE TO ASSESS - should be cbect if ailLllator ia InIble to assess bec:ause he/sile is watc:hi~ on 
video .-d not in roaL. 
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case 13 

Place a checkmark next to each action taken by the exll1lÎnee. 

*l.IA 

Palpate thyroid gland 

Check pulse 

Check or ask about hand sweating or tremor 

LYHpH NOOE 

Neck 

ArIJlli t 

Groins 

Auscultate 

Percuss 

palpa'.e dbdcrnen 

ExamIne lcwer 1 inœ 

Request to do a recta l and geni ta l ex~ 

~ - IIIABLE TO ASSESS - ahc\Ild be chedc if ai.dator ia IIlIIble to assesa bec:ause he/sile is wotchi~ on 
video R not in roc-.. 
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Case 14 

Examinee's Neme ________ Rater's NaIIIIe ______ _ 

Date and TlMe _________ SillUl8tor's Marne ____ _ 

Place Il checkmarlc next to each action talcen by the exaninee 

*UA 

Lost 40 lbs. in the last few weeks 

Does not eat well and have poor 8J::Petite lately 

Swellillll ln the last two weelca near the exil" end groin area 

Antlbiotlcs do not help fever 

Anemia 

Nlght sweats 

Fever for the lest 2 weelcs 

Hlstory of Tuberculosls 

Pets et hane - Anim&ls ln contact wi th 

Sexuel orlentat ion 

Recent dental work 

Recent travel 

PHYSICAl EXAMINATION 

l~ Nodes 

Exami ne ax III ary area 

Examine supraclavicular aree 

ExamIne groIn area 

ExamIne epltrochlear aree 

Atxicmen 

Palpate llver and spleen 

Cardlopulnooary 

l1sten to 1\ll9S 

Palpate heart 

Auscultate heart 

l.. 'er 

ExamIne extremlties 

-uA -~ TO ASSESS - should ~ c:hedr. if si-..lator is U1IIble to easesa because he/sile i. IIiltchi~ an 

video wd not in roc-.. 
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case 15 

Interaction' _____ -'Rater's Name ____ _ 

Place a checklœrk llgainst eech itEIII IIIer'Itioned by the eJulRinee 

AC'knowledge to r.Jrse that it could be anaphylactic reaction to 
lIIIpic ill in 

Spoke to petient/ett~t et hlstory 

'-illls for help (emergency team: 911: resldent) 

Checks pulse (nurse glVe5 resul ts) 

Checks blood pressure 

L istens to chest 

Stops ~Iclllin 

Orders oxygen 

Orders edrenaline: (Nurse should ask for specifie dosage) 

I~te dose ( ____ _ 

Correct dose range (.3 - .Sec of 1:1000) 
FATAL DOSE (> ,~.) 

Orders antihistanllne 

Orders sterold 

Orders Inhales s~thomimethic dllatar (If adrenallne 15 

admlnistered & worklng) 

Orders SIIInophyll ine 

Orders Invest Igat ions (any of the following: esc, Blood 

uree/creatinIne, blood sugar, eleetrolytes, blood culture, 
blood gases, ECG, chest X'ray) 

Orders "mast" pants 

Reassures patIent ard explains ..tIat is happenIng 
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-uA - UIWIlf TO ASSESS - should be chedc if aiaJlator ia lRIble to as.ses& becau&e he/she ia WIItchi~ on 
video ..t not in r-. 
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case 16 

EX8mlnee's Name _______ Patient/Evaluator 

Date and TUile 

lr6truc:t\()os: en this page Vou WIll fine! stltements regarding the medical care provided by the examinee. 

Please indlcate the degree to whlch you agree or disagree .. ith each statement by circlH19 the nuroer which 

best represents your feel ings and opInions. Please provlde constructIve suggestIons to the eXaimnee on 

the back Qf thls page. 

C~MJNI CATIONS 

The eXaIIllnee explained 1:7( 

medlcal problem sa th8t 1 

understand the problem clearly7 6 5 4 3 Z "UA 

The examlnee explained hls/her 

plan for 1TIBnaglng my problem so 

that 1 know whot 15 belng clone 

andwhy 7 6 5 4 3 2 1 "'UA 

The examl nee spolce ln a clear 

and organized fashlon 7 6 5 4 3 2 "'UA 

PERCEPTION OF PRC'~ESSIONAL SERVICE 

The examinee took my feelIngs 

and preferences Into conslderation7 6 5 4 3 2 , . "UA 

The examl ne treated me 1011 th respects7 6 5 4 3 2 "UA 

The examl nee was !!Q1 as thorough 

8S !.hould be 7 6 5 4 3 2 "'UA 

The examlnee d\d the best possible to keep 

me fran worrylng I.IYlecessar\ly7 6 5 4 3 2 -UA 

l 'm very sat 1 st \ed 1011 th the medical care 

1 recelved 7 6 5 4 3 2 "'UA 

-uA - lIIABu: Ta ASSESS - should be chedc if silLllator js lnIble to assesa because he/she ie watdli~ an 
video .rd mt in roca. 
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TABLE A7.1 AC(lllACY scœES FCJI PATIENTS \lITH AlI) \lITHWT MISSING DATA Fœ PATlEIiT ATTRIBUTES 

Pat i rot tatcgory N Percem Accuracy Score (s.d.) P-Value 

(t-test) 

Ml~'>lng Data on 9 96.4% (8.2%) 01 

Patlcnt Attrlbutcs 

No Hl~~lng Data on 29 93.0% (8.7%) 

Patlcnt Attrlbutes 

Lcgcnd: HISSlng Data' one or rrore values of the prcdlctor varIables for patIent attrlbutes are mlsslng. 

N: nurrbcr of patlcnts 

1 

...... ~~.~ .............. -----------------------------------------------------------
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TABLE A7.Z THE PERŒNTAGE OF TI~S AIllIlACY ITEMS CUJL.D IlOT lIE RAJED 8Y CASE AN) PAl lUI 

Cases Nu.ber Number of Total Percent Nlsslng Prob 

\Ii th 2 EocOU'lters 1 t~1 Patient...!! Patient IR 

Patients EOCOll1ter If Mean S.O. N Mean 5.0. 

2 

3 

4 

6 

8 

10 

12 

13 

14 

16 

18 

19 

20 

Cases 

\.II th > 2 

Pat 1 ents 

11 

15 

25 
21 

22 
20 

30 

23 

22 
28 

24 

22 
26 

21 

19 

22 

27 

28 

19 

30 

15 

26 

13 

19 

31 

26 

22 

21 

24 

8 

30 

11 

475 

630 

330 

520 

390 

437 

682 
728 

528 

462 

624 

168 

570 

242 

10 22.1 (6.5) 15 20.7 <7.3) .62 

16 24.4 (10.7) 5 U .. 7 (123) .79 

14 19.0 (11.4) 822.5 (11.8) .51 

9 58.1 (9.7) 11 56.3 (6.7) .63 

15 36.9 (13.7) 1548.7 (12.2) 01 

9 31.0 (13.3) 14 35.7 (9.9) .34 

13 11.2 (7.1) 917.2 (9.3) .10 

12 44.2 (8.6) 1048.5 (8.1> .25 

11 30.2 (7.9) 13 32.5 (10.8) 55 

9 26.9 (28.4) 13 30.4 (7.4) .68 

14 41.7 (17.4) 12 43.1 (12.7) .82 

5 20.0 (14.3) 16 25.8 (15.5) 46 

9 51.1 (16.8) 10 54.0 (13.4) 68 

8 7.5 (4.6) 14 19.3 (14.9) .01 

Pt#1 Pt#2 Pt#3 PU4 PtilS Pt#6 Prob 

22 N 9 7 6 2 3 .17 

13 

Mean 40.4 33.1 40.2 

S.D. 10.0 '''0 10.1 

Total 594 

N 3 

Mean 53.8 

S.D. 40.0 

Total 364 

2 

61. 5 

10.9 

3 

35.9 

4.4 

22.7 33.3 

o 6.9 

6 

33.3 

10.5 

2 12 

34.6 46.8 

5.4 18.1 

34 

Overa II 374 330 7368 33.54 (17.6) 0001 

Leger.cl: Prob: the value result,ng fram an Irdependcnt t test (for 2 patIent,» of F tc<,t 

(for >2 patIents) of mean dlfferences between patIents wnhln each C<1<,C. for OVf>r,lll, 

the p'value resulting from a one'way ANOVA for the null hypothc',I~ that thcre are no 

dlfferences ln the percentage of accuracy Items ml%lr>g for dlfferent Cil~e.,. 

Total: the nurrber of accuracy 1 tems ta be ratcd 1011 th each encounter t IrTI''', the rH.lJI\,,·r 'A 

encounters rated 

Percent Mlsslng: the percentage of tnTles accuracy Items could not be rated 
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1 
rABu: 1.7.3 THE PERCEIIT OF TIIES ACQJlACY ITEMS NOT EVALlIATED F(J! EACH OF 

THE POrENT/Al PIUDICT(J! VARIABLES 

Prcdictor VarIables Total AcaJracy IIU11ber Percent of Ti~ 

It~ CI items Accuracy 1 t(!JIS Ilot 

* • encOtriters) Evaluated (s.d.) 

Gro'J1L.l 

A) Case Attrlbutes 

Nunocr of J tcm<;/Ca~(! 

8-15 1472 5 cases 30.9"" (19.0) 

16-20 912 2 cases 27.3% (11.2) 

21-25 2692 3 cases 31. 2% (15.8) 

26-31 2292 4 cases 44.6% (16.6) 

! tem Type 

Hlstory 6424 290 1 tems 33.3% (18.0) 

Physlcal 714 27 1 tems 48.2% (34.6) 

Affect 230 13 Items 5 9'1, (20.8) 

B) Pat 1 cnt Attnbutcs 

Age 

20-29 years 1603 8 patIents 39.8% (16.1) 

30-39 yearo; 1565 10 patIents 36.1X(17.4) 

40- 49 yearo; 590 3 patIents 27.6r. (17. 1 ) 

50- 59 ycaro; 260 1 patIent 48.5% (8.1) 

60-69 years 1673 7 patIents 23.7% (15.8) 

>70 years 1018 3 patIents 32.0% (20.2) 

Ml<;o;lng 32 6 patIents 

Gcndcr 

Male 2277 11 patIents 29.8% <16.8) 

Fcmale 5059 21 patIents 34.7% (18.0) 

Ml<;Slng 32 6 patIents 

1 
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Predictor Variables Total Accuracy lI~r Percrnt of Ti~ 
Itœs Cl itans Accuracy 1 tans Ilot 

• , encOUlters) Evaluated Cs.d.) 

Prevlous ExperIence 

Act Ing Yes 4147 21 patIents 33.9X (17.5) 

110 3189 Il patIents 31.4:«18.1) 

Mlsslng 32 6 patIents 

SlIwlation Yes 3598 16 patIents 33.3% (19.1) 

No 3738 12 patIents 32.6% (16.1) 

Mlsslng 32 6 patIents 

Health Prob Yes 3100 14 pat 1 ents 30 3% (16.4) 

No 4236 18 patIents 35.87. (18.6) 

Mlsslng 32 6 patIents 

Vlcarlous Yes 2638 15 patIents 33.9"1. (17.3) 

No 4698 16 patIents 32.7% (18.1) 

Mlsslng 40 7 patIents 

Understand lIell 4279 17 patIents 35.07. <16 3) 

FaIr 2722 13 patIents 2967. (18.7) 

Not 335 1 patient 53.27. (21.0) 

MI SS In9 35 7 patIents 

Group 2 

A) PatIent Attrlbutes 

PatIent ConfIdence 

51·m~ "'2 5 pat1ents 35.6% (16.4) 

76·100% 6224 25 patIents 32.0% (17.6) 

MlsSlng 41 8 patIents 

B) TraIning Attrlbutes 

TraIner ConfIdence 

51· 75% 2582 11 patIents 32.17. (18.0) 

76·100% 4754 16 pat 1 ents 32.7'1. (17.6) 

Mlsslng 55 11 patIents 

TraIning Length 

# SessIons 1 1277 9 patIents 26.7'1. (18.7) 

2 4002 18 patIents 31.57. (16.7) 

3 2057 5 patIents 46.3% (13.2) 

Mlsslng 32 6 patlent'i 

1 
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Prcdictor Variables Total Accuracy Ml.IIIber Percent of TI8CS 

!tcas (1 itons Accuracy 1 tems Not 

* 1 encOlrJters) Evaluated (s.d.) 

Hours 1 815 7 patIents 25.7".4 <18.9) 
2 1448 7 patIents 24.0% <'5.0) 
3 3016 13 patIents 35.2% <16.4) 
4 2057 5 patIents 46.3% (13.2) 

Mls'ilng 32 6 patIents 

MD A.,'i 1 stdnce 0 872 6 pdtlents 17.6" < 13.2) 
(# sessIons) 1 630 10 patIents 28.7% (15.3) 

2 3165 13 patients 38.6% (16.2) 
3 2669 6 patients 49.6% < 10.3) 

Mls'ilng 32 6 patients 

Group 3 

Al Proccdural Attrlbutes 

Ilunber of Sess IonS 1·3 2308 33.8% <19.5) 
Dorle that Day 4·6 2002 33.2% (16.6) 

7-10 3058 33.5% < 16.9) 

T Ime SI net' fraI n1 ng 

1 week 2940 33.5% ( 17.0) 
2 weeks 4428 33.6% <18.1> 

B> Encounter Attrlbutes 

P.Hlcnt Confidence 1-2 54 65.8% (13.0) 
ln Perfo-mance 3·4 4106 32.2% (16.6> 

5 709 31.3% (19.3) 

Studcnt Performance 

lnterpersonal Sk 1 \1 s 

0·20 0 0 
21-40 0 0 
41-60 320 38.6% (19.1) 
bl·80 6427 33.3% (17.7> 
81'100 320 32.5% (16.0) 

Student Performance 

Data Collection 

0-20 0 0 
21'40 0 0 
41'60 1078 39.6% (18. 1 ) 
61·80 5448 32.1%<'7.6) 

1 81·100 0 0 

O~crall 7368 33.54% (s.d.=17.6%) 
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TABLE A7.4 THE L1NEAR RELATlœSHIP BETlEEI ACOIlACY OF PATIENT PRESENUTUJi AJI) ovrRAll aM'[H NCY SU»lL 

BY CASE Fœ THE 1987 AJI) 1968 PATIENT STlDENT !WI'lES 

case N~r Mœn Accuracy Score Mœn Stt..dcnt Score 8 P-Vnluc 

EncOUlters Patient 1 Patient 2 PatIent 1 Patient 2 lHO:B=Ol 

1987 Cases 

2 17 99.4% 89.~ 71.6% 68.7% - .03 .94 

3 17 90.3% 97.3% 55.6% 54.5% .04 .86 

4 19 70.6% 69.3% 53.4% 50.7% - .04 .51 

5 18 88.2% 100.0% 81.8% 77.8% .00 .95 

6 15 98.0% 76.3% - .95 .31 

7 16 90.9''' 79.9% 70.5% 79.6% -.10 .74 

8 15 98.8% 100.0% 54.6% 54.2% - .62 .70 

9 15 83.5% 94.6% 

11 17 98.2% 100.0% 57.0% 63.4% 1. 15 .26 

12 17 86.9% 84.1% 89.9% 75.1% - .23 .85 

13 16 69.5% 73.4% 70.8% 69.4% - .17 .41 

14 18 89.9'A. 87.9'A. 72.9"A. 70. Sr. .84 • IS 

15 20 95.2% 98.5% 59.0% 67.5Y. .35 .17 

1987 & 1988 Cases 

'87 #1 & 37 83.1% 78.0% 77.3% 82.4% - .09 .68 

'88 #20 81.3% 81.2% 67.7'Y. 68.3% 

'87 #16 & 39 99.7'1. 97.7% 60.8% 75.6% -.77 .18 

'88 #10 100.0% 97.6% 68.0% 68.3% 

1988 Cases 

(Patlents=2/case) 

1 25 99.4% 89.4% 67.5% 69.1% '.14 .07 

2 21 93.0% 97.8% 67.9% 69.5% -.12 .54 

3 22 99.5% 96.8% 68.4% 68.3% 19 .43 

4 20 85.0% 93.9% 69.6% 67.4"1. - .18 .12 

6 30 99.4% 94.2% 68.7"A. 68.8% - .02 .83 

8 23 99.1% 98.3% 68.1% 67.5% .. 08 .76 

12 28 87.7% 89.1% 67.2% 69 6% 24 10 

13 24 93.5% 92.2% 69.1% 67.7% 22 .16 

14 22 84.1% 83.8% 67.7% 68.0% 04 .75 

16 26 98.7% 94.8% 68.6% 68 6% .16 .19 

18 21 100.0% 100.0% 68.2% 68.0% 0 

19 19 98.1% 96.4% 68.7% 67.8% .00 .95 

1 
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TAIlLE 1.7.4 TIIE UNEAR RELATlCJlSHIP BEn.t:EII Ac:cutACY OF PATIENT PRESENTAT/(W AND OVERALL IXI4PETENCY SCORE 

BY CASE FIJI THE 1987 AlI> 1988 PATIENT STlIlENT SAll'LES 

IIlIIber 

EncOl6ltcrs 

1988 Cil',es 

(P~tlents > 2/casc) 

11 27 
Accuracy Score 

Studcnt Score 

Bcta:·.19 (p=.45) 

15 28 

Accurocy Score 

S tudcnt Score 

Bcta:·.04 (p=.75) 

Ptlt1 

98.8% 

66.9'1. 

77.8% 

64.5% 

Mean Accurocy Score 

Patient 1 Patimt 2 

Pt#2 Pt#3 

100.0% 97.2% 

68.4% 68.4% 

79.2% 88.4% 

68.8% 69.6% 

Mean studcnt Score 

PatIent 1 Patient 2 

Ptll4 Ptll5 Ptll6 

100.0% 100.0% 

66.1% 68.4% 

93.7% 70.1% 84.3% 

68.5% 69.7"4 68.7"10 

Legcnd: The e~tllllilte of œta and the P-value lS derlved trom the llnear regresslon of student corrpetence 

score on pat lent accurary score 
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TABLE 1.7.5 THE UNEAR RELATlCJlSHIP BET\E:EII ACORACY Of PATIENT PR[SCNTATIDj AJI) DATA COli [CT !(»I S(:œl 

BY CASE Fœ THE 1987 AlI> 1988 PATIENT STUlENT SMPlES 

IIUlber Mean Accurocy Score Mean Studcnt Score B l'-Value 

EncOUlters Patient 1 Patient 2 Patient 1 Patient 2 [110:8;01 

1987 Cases 

2 17 99.4% 89.9% 88.0X n lr. 1.0 .14 

3 17 90.3% 97.3% 88.2% 83.:!'" - .16 .64 

4 19 70.6~ 69.3% 74.6% 62.5~ .11 .52 

5 18 88.2% 100.0% 76.1X 76.2X .01 .97 

6 15 98.0% 68.6% .37 .Bl 

7 16 90.9% 79.9% 73.0% 86.3r. - .1l2 .00 

8 15 98.8% 100.0% 52.5% 51.7"1. ·1.09 .70 

9 15 83.5% 94.6% 43.8% 38.6% 16 60 

11 17 98.2% 100.0% 62.1): 75.0% 33 82 

12 17 86.9% 84. lX 

13 16 69.5% 73.4% 80.4% 68.9% 03 91 

14 18 89.9"1. 87.9% 67.6X 68.9% .311 37 

15 20 95.2% 98.5% 41.1X 58.6% .46 19 

1987 & 1988 Cases 

'87 #1 & 37 83.1% 78.0% 84.1X 86.1.% 

'88 #20 81.3% 81.2% 64.0% 69 6i: ·.13 61 

'87 #16 & 39 99.7% 97.7% 

'88 #10 100.0% 97.6% 66.9'7. 66 6i: · 74 28 

1988 Cases 

(Pat 1 ents=2/case) 

1 25 99.4% 89.4% 63.8% 70.0% ·.17 .24 

2 21 93.0% 97.8% 66.8% 69.5% · 45 .17 

3 22 99.5% 96.8% 65.5r. 69.2% · .46 .27 

4 20 85.0% 93.9'Y. 70.6% 64.9"1. · 45 .02 

6 30 99.4% 94.2% 69.0r. 66.3r. .11. 32 

8 23 99.1% 98.3% 68.n 65.5% · .42 36 

12 28 87.~ 89.1% 64.3% 70.3% 13 59 

13 24 93.5% 92.2% 71.3% 63.9"1. ?5 35 

14 22 84.1r- 83.8% 6a.Sr. 66.5% 22 51 

16 26 98.7% 94.8% 67.n 66.2% 20 .4 

18 21 100.0% 100.0% 64.9"1. 67. rI. 0 

19 19 98.1% 96.4% 66.7% 67.2i: · .43 04 

1 
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TABLE A7.5 THE 1I11EAR RELATlaiSHIP BEME" ActU!ACY OF PATIENT PRES{NTATH .. AllI> DATA COlLECT ION <;c(JIE 

Bl CASE Fœ THE 1987 AllO 1988 PATIEIH STIDENT SNl>LES 

c. ... sc "~r l4cM Accurocy Score Mean Stt.dcnt Score 

EncOUlters Patient 1 Patll~nt 2. Patient 1 Patient 2 

1988 Case~ 

(Patlent~ > 2/ca~e) 

1 1 27 Pt#l pt#2 pt#3 Pt#/_ Pt#5 Pt#b 

Accuracy Score 98.8% 100.0% 97.2% 100.0% 100.0% 

S tudent Score 66.6% 64.7"1. 67.9'Y. 74.0% 62.9% 

Beta= '.76 (P=.04) 

15 28 

AccurllCy Score 77.8% 79.2% 88.4% 93. rI. 70.1% 84.3% 

5 tudent Score 63.5% 70.0% 64.1% 65.8% 75.7% 67.8% 

Seta= .. 07 (p= .43) 

Lcgend: The estlmate of œta and the P'value IS derlved trom the llnear regresslon of studcnt co~etence 

score on pat 1 ent ûccurary score 
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TABLE A7.6 THE L1NEAR RELATI(JISHIP DEMEI! ACOIlACY OF PATIENT PRESENrAJl(W AllO OIAGIoIOSIS SWl.l GY CAst 

FeR THE 1987 AM) 1988 PATIENT STWENT SAll'lES 

IIlJIbcr Mean Accur oey Score Mean SttaJcnt Score 8 P-Valuc 

EncOUlters Patient 1 PatIent 2 PatIent 1 Pat ient 2 l"O:B=O) 

1987 Cases 

2 17 99.4% 89.9% 88.3% 88.1% .29 73 

3 17 90.3% 97.3% 52.9% 57.6~ .67 .23 
4 19 70.6% 69.3% 90.0% 80.0% .. 02 n 
5 18 88.270 100.070 92.5% 90.07- .26 ... 6 

6 15 98.0% 100.0% 0 

7 16 90.9% 79.9% 100.0% 100.0% 0 

8 \5 98.8% tOO.OX 57.9% 54.3~ -4.b 2i, 

9 15 83.5% 94 6): 

11 17 98.2% 100.0% 89.3% 87.5'Y. 2.1 3) 

12 17 86.9'~ 84. IX 57.lX 72.37- .36 .16 

13 16 69.5% 73.4% 60.0% 68.9% .18 69 

Il. 18 89.9'1. 87.9% 82.5% 77.9% 58 72 

15 20 95.270 98.5% 72.2% 77.27- 19 .58 

1987 & 1988 Cases 

'87 #1 & 37 83.1% 78.0% 90.0% 82.4% .14 71 

'88 #20 81.3% 81.2): 70.7% 68 3% 

'87 #16 & 39 99.7% 97.7% 56.4% 72 27- - .al 49 

'88 #10 100.0X 97.6% 70.5% 66.3~ 

1988 Cases 

(Pat 1 ents=2/case) 

1 25 99.4% 89.4:>; 64. lX 69.9"1. ?1 19 

2 21 93.0% 97.8% 68. lX 71 67- fJ3 W, 

3 22 99.5% 96.8% 71.3% 69.57- 66 31 

4 20 85.0% 93.9% 69.3% 70.67- 16 .60 

6 30 99.4% 94.2% 70 5% 69. 2 'Y. .06 80 

8 23 99.1% 98.3% 71 67- 65.2r.. 116 .n 
12 28 87.7% 89.1X 66.4% 68.7'1. 47 24 

13 24 93.5% 92.2% 71.6% 68 07- 22 .64 

14 22 84.1% 83.8% 67.7% 69.5% 17 .td 

16 26 98.7% 94.8% 68.7% 71 5% .08 .83 

18 21 100.0% 100.0% 71.4% 613 0% 0 

19 19 98.1" 96.4% 70.87- 66.0% 2/. 50 

1 
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TABLE A7.6 THE UllEAA RELATltelSHIP BEn.EEIi ActlllACY OF PATIENT PRESENTATI(Jj MID DJAGNOSJS sal!E Br CASE 

FIJI THE 1987 AlI) 1988 PATIENT STU:lENT SNl'lES 

Ca-.e IIUllbcr Hean Accuracy Score Mean StlIicnt SCore 

EncOUltcrs Patient 1 Patient 2 Pal lent 1 Patient 2 

1988 C.1'-,C<; 

(Patients> 2/ea<.,e) 

11 27 Pt#l Pt#2 Pt#3 Pt#4 Pt~ Pt#6 

Accuracy Score 98.8% 100.0% 97.2% 100.0% 100.0% 

Studcnt Seon~ 64.8% 66.2% 69.6% 63.4% 73.5% 

Bctd= .05 (p=. 95) 

15 28 

Accuracy Score 77.8'1, 79.2% eB.4% 9 7
• rI. 70.1% 84.3% 

Studcnt 5core 67.9"1. 64.9"1. 71.1% 66.0% 67.2% 68.3% 

Scta= •• 23 (p= 15) 

Lcgcrld: The estlmat€! of beta ard the p·valuc IS denved from the llnear regresslOn of studcnt corrpetcnce 

~core on patIent accurary score 
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TABLE A7.7 THE L1NEAR RELATHWSHIP SEMEII ACOJlACY Of PATIENT PRESENTATIDI AJII) MAHAr.IMI NI S(;(lll HY CA,I 
Fœ THE 1987 AlI) 1988 PATIENT STtIlENT SNl'LES 

Case MlIIIfJcr Mean Accuracy Score Mean Shrl.'f1t Score H Il V ... lœ 

EncOUltcrs PatHnt 1 PatHnt 2 PatHnt 1 Patient 2 1110:11 0) 

1987 Cases 
2 17 994% 89.9% 70.0% 67.Q"~ < , 

• 1~ 37 

3 17 90.3% 97.3% 38.4% 38.9'7. 09 <JQ 

4 19 70.6% 69.3% 100.0% 100.0% 0 
5 18 88.2% 100.0% 85.0% 95.0% . 011 B9 

6 15 98.0% 91.7% ·1 38 53 
7 16 90.9% 79.9"1. 30.0% 25.0% .. 23 70 
8 15 98.8% 100.0% 
9 15 83 5% 94.6% 

11 17 98.2% 100 0% 16.9% 33.0% 1 03 61 
12 17 86.9% 84.1% 
13 16 69.5% 73 4% 
14 18 89.9"1. 87.9"1. 

15 20 95.2% 98.5% 46.1'4 51.4% 2S ') 1 

1987 & 1988 Cases 
'87 111 & 37 83 1% 78.0% UO 97 

'88 1120 81.3% 81.2% 59 3% 53.5% 

'87 1116 & 39 99.7% 97.7% 22 80 

'88 1110 100.0% 97.6% 55.8% 54.3% 

1988 Cases 
(Patlents=2/case) 

25 99 4% 89.4% 55 7% 54.0% 18 75 

2 21 93.0% 97.8% 54.9"1. 56.3% '>6 ?? 

3 22 99.5% 96.8% 57.1'4 53 9% ?U l? 

4 20 85.0% 93.9% 54.4% 57.0Y. 1.2 10 

6 30 99.4% 94.2% 55.8% 57.1% 09 'j8 

8 23 99.1% 98.3% 57 8% 53.4% III f;? 

12 28 87.7% 89.1% 56.77. 53.6Y. {,f, O? 

13 24 93.5% 92.2% 55.1% 57.9"1. 51 11 

14 22 84.1% 83 8% 55.1% 55.1% 19 ';1 

16 26 98.77. 9 ... 8% 56.4% 56 0% 31 11 

18 21 100.0% 100.0% 56.0Y. 55.3Y. (] 

19 19 98.1% 96.4% 57.3% 55.3% .O? 72 

J 



TABLE A7.7 THE 1I11EAR RE~T1C11SHIP BH\oEEIi ACOJIACY OF PATIENT PRESENTATION AJID MANAGEMENT scœE 'Y CA''f: 

FCR THE 1987 AN) 1988 PATIENT STIDENT SAlf>LES 

Case IIL11tlcr 

EncOll1tcrs 

1988 Cas(>~ 

(Pat 1 cnts > 2/Cil5C) 

11 27 Pt#l 

Accurücy Score 98.8% 

S tudcnt Score 51.3% 

Beta: •• Ob (p:.91 ) 

15 28 

Accuracy ~corp 77 8% 

5tudent Score 56.5% 

Beta= '.19 (p=.12) 

Mean Accuracy Score 

Patient 1 Patient 2 

Pt#2 Pt#3 

100.0% 97.2% 

58.6% 56.2% 

79.2% 88.4:Y. 

48.9"1. 53.4% 

Mean Stl.dcnt Score 

Pat \(~nt 1 Pat i ent 2 

Pt#4 Ptll5 Pt#6 

100.0% 100.0% 

46.5); 603% 

93.7% 70 1% 84. 3i~ 

55.2% 58.4% 55.5% 

Legcnd: The e'itlmate of beta ard the P'value lS derlved fran the llnear rcgresslon of student conpetence 

score on pat lent accurary score 
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TABLE A7.8 THE lINEAR RELATHJlSHIP DEMEII ACOJ!ACY Of PATI[NT PRESCNTATION A)II) INIlRl'lRsœAl SJeI,' ; 

~E BY CASIO F~ THE 1987 AlI) 1988 PATIENT STWENT SoAM'LfS 

c."lSC lI~r HeM Accurlx:y Score lIœn Studl'flt Score 8 P-V,1\Ul' 

EncOUltcrs PatIent 1 PatIent 2 PatIent 1 PatIent 2 l"0:9 01 

1987 Cases 

2 17 994% 89.<n: 

3 17 90 3% 97 3% 

4 19 70.6% 69.3% 

5 18 88.2% 100 0% 

6 15 98.0% 

7 16 90.9% 79.9'X. 

8 15 98.8% 100.0% 72.1% 73.5% ·1.0/; 53 

9 15 83.5% 94.6% 

11 17 98 2% 100.0% 

12 17 86.9"-' 84.1% 100.0% 97.2% · 33 43 

13 16 69.5% 73.4% 

14 18 89.9"-' 87.9% 

15 20 95.2% 98.5% 

1987 & 1988 Cases 

'87 #1 & 37 83.1% 78.0% 09 fl2 

'88 #20 81.3% 81 2% 71.1'4 73.1% 

'87 #16 & 39 99.7% 97.7% 68 0% 78.6% ':>0 51 

'88 #10 100.0% 97.6% 71.9% 74 1'1. 

1988 Cases 

(Patlcnts=2/case) 

1 25 99.4% 89 4% 73.1% 73 8% 2? 09 

2 21 93.0% 978% 71.8~~ 75 8'~ 1.6 <'1) 

3 22 99.5% 96.8% 72 97- 71 6% 51) '. '; 
4 20 85.0% 93.9"-' 75 2% 70.2% 32 li, 

6 30 99.4% 94.2% 72.5% 75.2% JJ1 92. 

8 23 99.1% 98.3% 69.9"1. 74.2% · .51 25 

12 28 87.7% 89 1% 71.67- 75 5% 17 1./1 

13 24 93.5% 92.2% 73.27- 71 6% .32 27 

14 22 84.1% 83.8% 72 7% 72.67- ·.12 .58 

16 26 98.7% 94.8% 13.9"4 72 1% 2/, 26 

18 21 100.0% 100.0% 69.9"1. 72 9"1. 0 

19 19 98.1% 96.4% 74.77.. 70.3% • .00 ?8 

f 

l 
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TABLE 1.7.8 THE LlNEAR RHATlc.SHIP BET\EEII AC~CY OF PATIENT PRESENTATlC»I AMI) INTERPERSONAl !>Kil'.''> 

sonE Bl CASE Fœ THE 1987 ~ 1988 PATIENT STIDENT SNl'lES 

Cll.'>C IIL11bcr Meon Accurocy Score Meon Studcnt Score 

[ncOll1tcrs Patient 1 Patient 2 Patient 1 Pat icnt 2 

1988 Ca,>c,> 

(Pat lent', > 2!eilse) 

11 27 Ptll1 Ptll2 Ptll3 PtII4 Ptll5 Pt#6 

Accuracy Score 98.8% 1 OO.O~ 97.2% 1 OO.O~ 100.0% 

S tudcnt ')core 72.3% 73.8% 73.5~ 69.3% 67.9"1. 

Scta: •. 20 (p:.65) 

15 28 

AccurilCY Score 77.8% 79.2% 88.4% 93.7% 70.1% 84.3% 

S tudcnt Score 66.47- 71. rI. 73.8% 75.1% 73.3% 73.5% 

Bcta: .03 (p= 74) R 

LcgcrJd The e<,[lulùtc of bcta ard the P·value IS dCrlved frOOl the llnear regresslon of qudent conpetence 

,>core on pat 1 ent accurary score 


