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ABSTRACT

THE RELIABILITY AND VALIDITY OP PUNCTIONAL STATUS INDICES

USED IN A CLINICAL TRIAL

A controlled clinical trial to study the effects of adding a
geriatric consultation team to the traditional pattern of care
for the elderiy patient 1n an acute care hospital had been
conducted. To assess the gquality of the data collected on the
functional svatus outcome measures, a supplementary
investigation was undertaken. The objectives were to examine
the reliability and wvalidity of the Barthel Index and the
Level of Rehabilitation Scale (LORS) wused in the Trial.
Fourteen evaluators and % interpreters were trained by the
study instructors using videotaped assessments of elderly
individuals., Periodic monitorings of the evaluation sessions
were conducted in the hospital and home settings. Concurrerit
Validity was examined through the Functional Status Assessment
Instrument (FSAl). Results demonstrated that good to
excellent levels of rater reliability were achieved for the
duration of the Trial, Furthermore, 75% of the wvalidaty

ry
coefficients were significant for the three scales.



RESUME

PIABILITE ET VALIDITE DE DIFFERENTS INSTRUMENTS DE MESURE

DE L'ETAT PONCTIONNEL UTILISES DANS UNE BTUDE GERIATRIQUE

Un essal  c¢linigque randomisé a €tée mené pour étudier Jeg
effects de I'addition 4 une éguipe de comsultertion o
gériatrie au modéle de scins traditi-nnels aupres des
personnes égéés hospitalisées dans un hdp:tal de soins aigqus.
Afin de déterminer la gualité des données recueillies sur les
mesures de l'état fonctionnel, une seconde enguéte a éte
entreprise les objectifs étaient d'examiner la fiabil:té et 1la
validité de 1'Index Barthel et de l‘EcEetle de niveaux de
réhabilitation utilisés dans 1'étude. Les responsables de
1'étude onz entrainé 14 évaluateurs et 5 :nterprétes a évaluer
les personnes A&agées a 1'aide de bandes video. Le cofitrdle
périodigue des sessions d‘évalua&son 5'est effectué en milieu
hospitalier et familial. Paralleélement, 1la ~validité était
vérifiée avec wur Instrument de Mesure de 1'Etat Fontionrel.
Les résultants ont Jdémontré que les riveaux de fiabilité
atteints par les évaluateurs 8'éche’onnaient de bons 4
excellents pout la durée de 1'étude. De plus, 75 percent des
coefilcients de validité étaient significatifs pour les trons

échelles.



) PREFACE

Canadians 65 years and older are rapidly becoming an
prominent part of today's society and are making up a larger
portioﬁ of the nation's total population than ever before. In
1901, only 5.0% of the population was 65 and over, however by
the vear 1983, this proportion had risen to 10% which
represented setter thar 2.5 million ©people (Statistics
Canada, 1984). This Lxendvis predicted to continue, and is
egtimated tc produce s population of 3 to 3.5 million elder:iy
people by the year 2001 or between 11% and 13% of the Canadian
populace, However, Canada is not alone. Industrialized
countries through out the world are nov being confronted with
the reality of 8aging societies. Presently, the over &5
age-groups make up 13,.6% of the inhabitants of France, 14.2%
of the people of the United Kingdom, 15.1% of the Swedish
public, and 10.7% of the population of the United States. In
comparsion, Canade is a much younger nation but as previously
stated is maturing guickly.

Aging is a complex sequence of biosocial changes
{Bromley, 1966). Older people are frequently faced with
multiple health problems and increasing disability, rendering
them dependent on others and the medical system. Often
lipited by fixed incomes and in many instances lower standards
of 1living, their problems are fast becoming the nation’s
concern. An obvious result of today's aging population is the
development of a society in which a growing number éf older

people will become progressively more dependent on the



decreasing proportion of younger people.

One outcome of this phenomena is the rising health care
costs required to service thia older population. Their impact
on the demand for health care services is tremendous and will
ateadly increase over the next several decades. The oliderly
person and, in particular, the clder elderly acccunted for 35%
of all hospital patient days in 1977 and are projected ¢
account for 42.5% of patient-days by 2GU1 (Rombour, 197%:. in
1973, Institutionalized care aione represented the Jargest
slement in totsl health expenditures in Canada, amounting to
4.3 billion dollars or 52% of the total health expenditure of
which 3.2 billion wvas oriented towards acute-care {Rombout,
1875). 1In the U.S., health care costs for the elderly have
rigen from B.2 billion in 1966 to 34.9 billion in 1976 or 29%
of the nation's total health care bill, an increase of 190% in
real dollars (Kane and Kene, 1978}, Similarly in Canada,
counting only the Pederal disbursement of funds and not the
provincial contribution, spending on the elderly in the last
fiscal year of Jg83~8¢, came to 17.6 billion dollars, or 18.1%
of all Canadian expenditures (Statistica Canada, 1984). Thus
it has become apparent that preparing for the projected needs
in health care costs for the older person will be an avsome
and an ardously expensive endesvor. The stakes will be high
and the potential consequences of any misstep will be
tremendous .

In sum, the demographic trends for the fuiure, paired
vith the mounting costs of health care point toward a need for

a stronger hand by the nation's policymaxers, They must



develop more  appropriats =and cogt-effective plans for
providing health care ro nur present and future elderly
populations.

I~ turr, thess peiicymakers need concrete . forpm~:ion oo
“he herelits and ~ogts of varicus spproacres ¢ —are ‘-.r th. =

v oup (urrentiy  there appears o bhe few <onr e-m Fsrg o

;iide wolicymakerse o profensicnale 1o the mansement o toe
w.dar.y. Various pproa-hes ¢ the cars ~f {F 5 g@egment 7
*he papulat ton have heen -.:nivaliy accepted hur few have hew-
validated {Bloom and Soper , 1980;  wWnod Deuphinee &l
Clarfimld, 1984). Thus specific attentionr must bhe given ~¢

determining the most affective and most effic ient meang -.f
caring for the older person.

At present, a group of researchers ir Montreal are
attempting to address cne component of this question. AL 2 he
Royai Victoria Hospital & controlied trial has been conducted
to examine the effects of providing coordinated Jeriatric taam
care and early rahabilitative epfforts £or the elderly patient
in the acute-care getting. Patients over the age of 70 yesrs
admiv+ed to exther team care or convertional care nave Desn
fol.owed for a period of six months to determine :f < h:ise
ger.atric team has been able to effect favouratle results for
a series of preselected putcome variables,

Whenever & major clinical trial is undertakern, assuring
botr. the adherence to the study protocol and the qQuality of
the data collected becomes mandatory. HKnowledge <concerning
the sccuracy and precision of the measurement and of the

process and outcome variables is also extremely important. 1In
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examining the data, the sources and extent of systematic
variation need tc be identified. Egually, the instruments of
measurement must He evaluated to determine if the objectives
of the measuring ~ 20l produce data -elative to the purpose of
the wproject under tudy (Henderson, 1%97%; Potvin. 1975;
Garrsway, .9 6; an< Xne-terud, 1981,

i view  of ~rese ~oncerns, n gacond .nvestigation has
heenn indertaken to =2xamine the ~eliabiiity and va.:dity of the
Asta ~ptajred from -his ciinical trial of geriat::c petiente.
The major goal 2f this research 18 to determine (f the
geriatric srudy firdings are meaningful.  n other words, is
~he study measuring what it purports to measure and is it

obtaining data thet are reproducible.

This thesia i3 organized into 8ix chapters. The fiyst
chapter presents a review of pertinent literature related to
the care of the geriatric patient and hovw that care and its
cutcomes are agsessed. Specifically, the first Bsection
focuses on the locus of care, the phiiosophy of care, the care
givers and the effectiveness of care and its achievements.
The second gection of chapter I° addresses issues of measurment
procedures and the d:fficulties inherent in these processes.

Chapter II presents the Parent Study. This section
includes the description of the facilitiez at the Royal
Victor:a Hospital as well as the objectives and design cf the
main study. The two approaches to care delivery and the
methods, prbcedures and instruments used in the colliection of

the data are also described.
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Chapter III. describes the present study of quality
agsessment . The objectives, hypothesis and methodology are
introduced. Specificaily this chapter describes the atudy
depign and includes the description of the satudy evaluators,
interpretors, and ingtructors. Measurement. indices »nre
described in detail. Ir addit:on, *he ontline t¢ the analysis
of the data is presentec.

Chapter IV reperts the results. Thig chapter 1is
subdivided into two sections: the reliﬁbility study (part I)
and the validity study {(part II}. In part I, a cogparison is
made between the three groups of raters and the gold standard.
Percentage of agreement, measurement bias and the analysis cof
rater variance is examined. The three groups o’ raters are
then examined for their inter and intra-rater reliability.
Part I1I of the results chapter addresses the issues of
establishing the validity of the study’'s functional scales,

In Chapter V, a discussgion of the findings is provided.
Bach gsection of the regults chapter is considered separately.

Te conclude, Chapter VI dealg with the summarjy of the
study, the implications of the findings are discussed with
respect to future investigators and health care professionals

and the limitations of rthe study are presented.
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CHAPTER I

The Litearature Review

Sertion 1

Care of +*ne Rlderly Patient

T 7 Voo 0t L A [ VIR S DR 1 tre lors of
tndeper teor s TG b T Aty Ly hot' e Thron.s
LLeat e and mrnat o byt In 97,2, Mmoo estamated 1, T4 of
oninst ituty nelizes Amer o can o stizens of i1 oage grouns wers

LoG6te as be o ng ympalred t o some geqree 31 the performance o
ar* leact one darly activity. Qf thi« popu.ace, half reportec

Jitficultyes  in carrying out  the major functrons of  mea.

prepatation, house-keeping and shopping as a8 result of
health-related pronlems det, what 1s most striking 1s the

. / -
matrked loss of 1ndepende-.ce amongst the elderly population,
with an esf{:mated seven million penple falling inte  these
~ateqgcries  .n the United States  alone  (O'Braen, 1982) .

Aithough saim. lar ccmparisons could not pe found for Carnada, 1°

18 poesible +o amacine comparabPe ficures for thioe counrry.

Clearly peop.e are living longer today i1 contrast t
fifty <vyears ago, however, jongev:ty 1s not  necessaril:y
synonvmous w.th good health. As Katz (1983, pcinted cut, the
preva.ence 2f{ chronic 1. 1iness has bpeen mos ev:dent amongs:

~he c.der generations, with the older elderly (75+) averaging



2z
three or four concurrent chronic 1l.nesses. This increase 1n
chron:c 1liress and longer 1ife expectancy has had a direct
empact on  nhospital and nursiny home stays., By definition,
lengt: of stav is  {he rumber of daye a patient spends 1n the
hospital. in general this ocverail length of stsy  has
graduaily failen .n Caroda, o4 seep ¥igure 1-1, with one

excer s con, potients 6% and over.,

KA g



Average Number of Days of Hospital Stay per Person for Selected Age Groups,

Pipure 11
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‘ It is therefore, not suprising that chroni

rapidly becoming the most frequently encountere

~,

¢ disease i3

d oroblem 1n

medicine today. Morecver, these disorders {requent.y lead to
impairment of funct.»n w:ith resultant drsabil.* les, An
elderly person with a digability may nee¢ assistance  1n

bathing or household activities., This neesd f[or

often r1ecognized when there has beern a joss

relative or friend., The proplem may be further

he.p 15 most
able

of an

compounded 1f

the olde:r people lache  some {orm  of social intera~tion and
thus may f 110 vicvim “ou il 1scaation, It has been stated
that 1¢1 remern: 1z of e ansociat ed v .th iecr1erased e
productivicy . T onanc c o rf sources teqgon t o eplet just  as
health ca- neec s . ooad 1 wiooh S coult in
additrong  ger ous MNGEe; e e T the e Ty, gty and

community

The «derly  segoent of L he populetion o

astorishing rate.  Of  +his roupn, .2 greate:

are subjeecr  to the ~ommorn  disorders of  oid

card.ovascular  Qi1seacses, asthritis, an

~ancer,

JIOW . gy et an

cumirs of people

age such as

3 fractures,

Faced with rhis inureased osurvival rate of people after 65 -
k!
and the health-related problems that are likely to be present,
it 1% clear that the oealth-care mechanisms must be addressed
on a2 long term basis.
Long-rerm ¢ave 5 mult:facted. It 18 «characterized by
myr:ad reguirements, Taltiple services, family anvolvement, :

community :astitutions a5 weil as the presence

support {(Yogel and PFalmer. 1983;. svallable
suggests that people who need long-term Ccdre a

-

of government
information

re .kely to



have two or more 1llnesses that reguite attention from a

v 4

multitude cof services, ~ addivinn, clder people frequently

experience repcated nhnspitairzat tons,  As  a esulr . there argy
numerous transiers  t:rom o s level  of “are t- anc.” her (¥atz,

D) a i € BT H T PRI Ces 0 f T 13 ¢
1483) Meanwhiile, *he gt { i T oot K¢

escalat e,

Thee 16 17 cure for @ nronic diseansss., It <tead the woals

for lona *vrm cave ars rest raticn and met il nce - functaon
at g moo oswun lsevel for T hal partacu el inocvid ol Tals
lera-tere care - oula be the form Lt com™ it 1S B ALS
wh. h woo 1t erende t < o 1 oan 0 ordu to T emant at Goooe
Thr~uqgh - woarye oach onfors ol he 5 wstoear o b by 1gar . .oed
thr-ugh = cucly 0 ads, ot ot he nel and, Oy T e
Car o 0 HIEAEOE 15t T 1on At H U NG cemm e
may oo boirca f eatme bt 6 T uatye 0 end iy ng e rronire it
wvhere muidiscsp inar v cser ces weed He ntegrated w.oth

bas . liv vy supports  Patrz, 1983

Locus of Care

Community Services '

Withi- the ~ontarnaam of long-*term care, adult day care
plant.ing .o ta that e slowly ach.eving  recomniliosn.,
Prese-tly, adult day care 1- an  mbrelle term  <hice blende
psycnisocic. and nealth services 11 verylnZ inter sitiez and 15

provided 1 a vat.ely of ingtitutiona. settinag. Ad_lt day



z

t
care has been defined as a pr-oaram of services provided in an

ambulazory =setting for adults who 4~ not reg.:re 24 hour

S

instit ationai care but  beca.ase physical and mental

™

3
disab: T1ties are not able to l:wve independently or a full-time
basis O'Briern, 1982). Howeve-, there 1s no one «=fini-:on of
adult Jday-care and similarly, rnere can be no one model.

fr order to be a wviable structure, adult dav -care
programs neea to adentify the existing community :esources and
to amalgamate with them to fo:m a networy ot - mpreransive

services tor their olderly pop..ace.

1- cortetordanc e Wit o thie  concept, & T oont o ting
chain §{ «sex ces ot o be  ffels  to trne andooadus. on thne forn
of heo “h o s suprrviors and <snent . . supoort 0 act. e
St ode Ly b g Thie  serm o the peres o to Ccontin e b
Tunctro o as o active member wo*hoen tre nes thbour - ood, -~ oving

freely . oant out of the caria s community servic e get* 1ngs,

15185 required, Vet , f or when the 1ndividual's =ealth
)

Jemands further attention, a dirert liason with more ntens)ve

rherap:es can  be provided. Within th:is context, adul+t day

are programming 1s a part of trne long-term care srstem bat 1t

. & not understocd as  an alterrative to anstitul Conaliration

N Braen, 1980
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As seen in the Figure 1-2, (Clark 1982), there are
numerous components which can make uyp the con*:nuum  of
commmunity services for the elderly. These elements can extend
trem the lowest level of support or care, through to providing
total vcare and support to  the elderly and their families.
Looking at  the left s:de of the continuum, the more
independent individual may reqguire only the socialization

support available through friendly visitors, congregate meal

oy

ites or senlor citizen centers, Further along the model, the
protective  envivonment of independent haousing o¢r a forter
homes  fe - the elderly can previde the .ndividual w.th
2 1 Y 4
Suilzaoren' suppart to remarn o in the commanity, Whiie at ¢ he
ot et extreme, Yle antensive  gerver es froem the peharslitar on

cer ettt nurs.ng home, respate and hosplie centers, or o tne

accte-care hospital permits the individual 1<« rega.n certa.’

A
.

fevels of functional Sstatas  and thus some iegree
independence,

At several points alcong the contnuum, rescurces .an
overlap. This cverlapping of services allows the individaal
to receive 1ntensive management when needed and the possiblity
of returning to a reduce level of assistance when and 1f
heaith permits,  in eifect, the person 1s given the option »f

choice.



Hogpitals

Despite the various alternatives to care, the nospita! as
an institution nevertheless, remains a central po:nt ir the
lives of many elderly pecple. While 1t has been establ:shed
that community services may provide this elderly population
with a means of staying in their homes; an increasing number
¢f elderly with acute, subacute, rehabilitative, and chronic
problems are s5ti1ll finding thelr way into t+the costly
st itut tons.,

A bespital can be ¢ lassifie as  an acurte ar 5 long Cerm
reere faciiaty, The acuate care heaspital  prowv. les sl
ererqgency ~are¢  and a var ety medical and surgloal serviges- to
tne  commanity. Wheieas, t he LONG P erm N Ot g are
hospitar Htresses restforat ive ang maintenance care rather * han
praimary treatment of disease. In hetween * hese two
facilities, a third type of institution, the rehabilita*on
centel places emphas:s on progressive rehabilite 1ve
techniques for *hose i1ndividuals with a good proanosis for
recovery .

Cleariy, one thmé that each of these facilit:es have in
common 15 the rising numbers ¢f older people seeking ti.eir
assi1stance. As previously described, many elderly :ndividuals
have a multiplicity of chronic diseases leading tc e:* her
hospitalization or anstitutionalization. In conseguence, the
average length of stay and the total number of huspital days
per year escalate in relation to the age of the subject, with

a steep rise 1n the 75 years ard older age group Lamor = et
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al., 1983, -

Dur:ng 19%9, the average length of hospival stay in the
United States amounted to 11.4 days f{or the olider elderly
aged 75 and over and 10.1 days for younger elderly (65 to 74).
In comparison, the middle-aged (45 to 64) recorded 8.2 days
with the shortest gstay of 7.?2 days reported for all «ther
ages. The older elderly used 6UA2 ar ote-care hogpital days
per year per 1730 population, compared with 5124 days for the
v.unger elderl: . By far, tnese f.gures have mure than tr pled
rhose reported for all other age wroups  Lamert et al,, 1R ),

Simsiar  finding  have beer - rep - rted ‘for s Canatian
joosisatico an & study by  Robertson ant Rockwood 1987, I'n
aewcribing Be® consecutive admissions - f  cider patients o
three hospitals in g%e city of Saskato-n, they were also able
to demonstrate that hospital admissions and average leng*h of
stay increased with advancing years. By 1976, Canadian peuple
over 65 made up only 8.6% of the population yet used 38% of
the patient days in general hospitals. The average hosp:tal
stay for all ages was 10 days for men and i1 days for women
while mer over 75 years averaged 27 days and older womer: 35

days and this *rend was projected to ccrtinue.

As Brody 197¢,  suggested “*he acute-care hospital wil]
continue  to e a focal peint :n the lives of the clder
population. Although the elderly growth factor 1s a major
contribunor tc the higher occupancy rate of clder patients 1n
the acute care hosp:tal, other :mportant factors need ¢o be

delineated, I some 1nstance, *there may be 1nappropr:ate



11
admiss:ons of patients to the haspitar due to fack of family
suppors . Onze admitted, there maybe lack of coordinated
services aimed at improvaing functional recovery, coupled with
the lack of d:ischarge planning and t « war* of faci1lit . es for
appropr sate follbow-up .are. Mcreover, there 1#-a shortage of

less 1~tensive modes of care su~h as home rare, day care o1

nursing homes .  In suppoert of “mis evidence, 11 15 essential
*hat  *ne varied needs of the olde: persmn pe carefully

consider ed, v othus tame of L mited monetary resour es and

badgetar-y cor <itrawn 6, 1t s oro-1al *rat heaith are ser vicers

e pes cgantzel wito, emphasic voarIvovi L the funs - .onal
ndeper sence £ the elderiy pa* .ent, e e ans Yact Leving
*hiS oAl May pe att ave  Creatmesnt preoorams specially des ogned

for tre elde- 1y, ihrorvgh these spe :alized services ! ower
admiss. no, -eduwced hospital s+cay a- 1 redaced healt: care
rosts may be Jach.eved. Obvi-usly, the atqument for  the

re strocturnansd  of hLealth care servines [ the elder .y 15

- umpe(l 1ng,

Specialized Geriatric Care Units

There Ynas beer an impetue to  ~evel r an  Lrtervention
mechan. sm to  meet the demands _f c¢rFr mic llness amc- 3 the
elderly iBroo:, 1%7&,. In 197, HKane and Kane drew £ .rther
artent:on to *nhe neressity for more effect.ve alternatives to

long-term care for the cider patier+ . Through the use of

specific hea.*n-ca~e programs, -hey stated <hat many penple

(.

who were curre~tly reing :astitotionas.xed <-uld ze cared for
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Through the use of geriat:ric urits, Haodk:nson  and
Jeffreys 1372) ook the concept ons  step further by
sugaesting that tne 11l elderly person ~culd  be cttered A

different approach to care than was trad.v:onal.y provaded .o
the ssual r.ospita. ward. Working :rn a geriatric service ui 3
new distr: -t general hospital, these authors enoouraged loca.
prac* itiorers te make dirvect reterrals A pattents to s he
Sert oL e. N p-eadmigssion assessment s o f natlents were
nec ensary, therebv facrlatating easier ac Teas. The pnquaq 1
GO me anLt Wt (r active treatment aned rer abilytation with oo

opr o odies ooqge g 10y Armest ol av ydina e develapnent of o
WLy P wat the helier rhas D Y O T
et S B R IR b ! the ISR AN % Coame PR
the ¢ toze  ontrat ced ¢ hen 311) SRR PRSI Wi .o s
firer tows weny .t adnmaission, 489 f Pl 1T G w6
dis narqges, LOWE T ey «f rthose remalLt 1 ol 1% wer e
dier harges  with.© the next four week per.od. Furthermore,
mertality “demonst rated a 19% rigk  of dea*t within  tne fries
moan*h of admissior but had dropped to 8% by the second mont h.
After three montns they reported that discharges home became
increasincly diff.oult due to anstLtuthioralizat.on and soC.a.
det Lscence an the patient’ s ties with the comronity begar U7
witrer, e ma-r - probler in the freid P ogeriatrioh, tney
felr, was  *hat ~f  “"underexpectarion” which atfected -ie
pat .ents, the puoplic,  and MO G* impertantly  the med:-al
professiot Ltsell, In response, rhe au*nors  advocated that
wit’r act.Jse pol.-.es and adequate and enthus:astic stail,
ge: atric servi~es (culd be revoiutior.zed, resu.ting  in
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higher turnover of pa*ients, reduction of hosp.tal stay and no
waiting lists.

Hodkinscen et al. (1980), followed with a second study
from which they cor<iuded that the likehood of death 1n the
hozpital was marked.y increased for the alder elderly agroups

ancd the percentage 3¢ discharges home were limited. Other

A
+

factors adversely affecting discharge were low mental test
secres, unneessary waiting for admission to the hnspital and
the previous spactiv .ty of the yndivadual,

5 Hraen et gl S8y s , confoimed theses {andrags, while
crodyrrapa e satys epartment an oan aodte e sectine where
paetaert by e ome e thary Fept pace ot der and,. o The aathor s
oostulated Pt the Datier co had come et hemae ves ar !
et treater s Yo neg thar M1 ey 0 e ar
i remedizable
i 1465, Steo-e  examined the 3, lemme f the ramars
prysicrans faced wotn the decision whether 7 admit the older
1501 to a agenera. nospltal or to place them darectly 1into o
rursing home, With a small sample of 29 subjecto dest:ned to
e eventuastly placed 1n a nurse home, he was able ‘to
demonstrate  that #:qght 5t the 29 patients henefited f{rom
Poemtalizatson wher comprenensive  assegsments and treatments
were avallable.  The outcome was community placement for these
e.ght  pecpie who  ow required less :ntens:ve care than that
croviaed 17 a4 nursing home setting. He & vt fmy anlsed
*fat funct.onal .ndependence 1n  ADL, rec.onable  mental
tanetaon, anc the cwvarlarbaility of  family sapport -- d:ischarge

wEre IMportar . .15 10 predictirg those patients whc Wou o
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-

benefit most from intensive rehabilitat:on and those who
should be considered inevitable reciplients of long-term care.
In c¢onclusion, the author warned that if patients v e
transferred from A gersatric unit to a nursing home/as an
sntermediately care step, they would most L:ikely rema:in there

despite the 1rega:ning ol safficient 1ndependence to live

successfully in a .ess protective spvironment,

uoreflectior, now 18 the time for nealth-care planners
4
to o serrous:y cons:ter the hea.th needs ans. approaches to care

Top ror oeloerly porilaty oo The  curdder pat rents are marked by

cumer s us omedical osad o wooval problems, a0 1 1f ot mooper o

sonitored, thege o Aty vy heord the potent al f substant o
eyl e e, $ e dreatalit o ana Lerent hosp stalirations,
Parthermore, oL 30 has become  1ncreacsoingly mportant fe

sotre Iothe overloazing of limited acule care rveasources wi'h
long term chronic ~ases. In ftact, the word "acute”™ as
applies to genera. hospital teds for the elderly patient,
yeeds to bhe re-evaluated. Upon examination, many gquestions
st1ll  remain unarswered. Nevertheless, as C'Brien and
c Lsileaques (1973), hLave Sugées’od 1t 16 only commen sense that
é

every hospital graaup earnestly concider - ne development of

specialized geriatr .o services.

Philosophy of Gegiatric Team Care

Over the past 27 years, the concepts ©f teams, team care

a~d comprehcnsive  Tare have c¢raduaily taken a piace 1D Our

B
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working terminology. Ideas of team work can be found in
scientyfaic, professional and commerical enterprises, and 1n
particular in the £f:eld ¢t medicine.  As Rothherg (1981),
indicated the 1dea arose from the ﬁ;ed te deal with the
increasingly complicated delivery of health - s@iv;ces that
resulted from _he knowledge explosion 1n basic science and
medical technology. The team concept of health care del:ivery
evolved as a compromise between the henefits of spec.slization
and the need for cont:nuity and comprehensiveness of care,

o 197€¢, Halse:® »ad, i a review of +the l:iterat ire,
def ned " eam care as  oordinated, FOmPIﬁgohﬂl‘“ care provided
by persors whe inter<-ated *heir observations expertase and

”t

dec - sion<”, iy short, 2 gentalt

.

Tampbe s}, 1&51),  intially,

the spec ralities of  Zusychiatry, rehabl litat.on anc primary

S
7

care were the strong  supps vters of this team conzepl  but
gerontelogy was  soon o ftollow., Clarfield (1982) descr:bed
comprehensive teamwork =5 the backbone of geriatric zare, He
stated that the team has become a means by which diagnostis,
treatment and care cat. be provided 1in a coordinated manner by
specialists representing several dléCIPILHQS- As part of this
approach, health prac:itioners are constantly encouraged to
consider the whole person and nowhere else 1s this concept
more relevant than in the care of ovur elderly population.
Olger persons are complex 1ndividuals needinq specific
but more broadly based and interdisciplinary approaches %o
the:r care. 1f neglected, a genuine danger car exist, for in
try: g to meet the very real health needs of the aged, we can

exacerbate the soclal and psychologicai problems of a group
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already vulnerable because of losses assocrated with the aging

processes (Kane and Kane, 1978). These parlq%ts' neeic.  go

S

beyond the medical scope. To be precise, 1 {e s5ivies Fave tc
be considered within the :range and boundaric: that 111 ss5 ang
1ts chronicity allows.

17 support of this pb:losephy, Lefton (1779), ~tatecd that

the elderly patient < care invelved more thior the “2mission or

tne contiol of disease. T1° mmnlied » conoe; t1on T treatment

that v ews success "1 terrs of  the gquailty - a p.o° son Ihte
. additiion to the  onpdit. ong c° oa percon’s alth

TV 15 i< the apg-oach o gesatro teom vemp oo to o sier.,
By qoi: g bevora the snedics nee s of  Cae pad Hl, T ot oepts
and thaeorie. of the ocia.  bel wvior.. ad 0 1o cnfai eeds
of the .ndividual av- alse ons.dered and . rea ot o slder
individuals maintalnrng ar act: e 1oie witt - the cowrnnity

(Leftorn, 1979,

It is becoming i1ncreasingly evaident ti, - qg“:dtll’% has
now become synonymous with the getiatric assessmen®  un:t and
the team (Lefton, 1979; Kane and Kane, 1978:;  Pubenstein,
1981). Specialized geriatric assessment units  nhdve  been
appearing across North Ameriva in response Lo Lre  growing
recognition of the many unmet needs of the frail c.der verson
arnd the conviction that these units could nave  major

benefic:al impacts (Schuma-. et 2l1.,1978; Cheal ot al., 1979;

~s

oy

Creckryn and Roos :379; Rubenstein et al., 1981; Clarfiield
1982; Applegate et al., 1882; Campion =t al.. 1985; Let:on et
al.,198%; and Lichtenstein and Winograd 1984 . The philosophy

a~d organization of the tiese units has var.ed =zocord:ing to

o
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the objectives of the center concerned but generally most have
included interdisciplinary teams which focuc on comprehensive
assessment, treat ment and rehabilitatior frr medical,
functicnal and psychosociali prob.ams.

It s now understood that the older person 1o subject (o
multiple diaanoses. His physical, nedical  and social
well-be _ n1q ST 0 LTy closel interteiated, S0 1 hat
multid:~ensional eve “uations  of nealth status  are necescary.

Measur: ol rmetienal status 1o examine the  pbysica and

mental SoGabooaty, the  atalite to  fanct- o andepender tly
despute« e f, ane 50Ctor dept atios of rre andiaidua e
the moo asef . over 11 gndscator s whicr souit these whe are

for the - 1der iy (Ranc and Kane, 984}, Gorte 11Cians 100 1 oot
Britiyan @ mvggest that tate of chaoge 17 functLoping may oe an

importa~ dismestic and prognost "o too:.

One of the {f1rct papers to relate the functions o, the
geriatii1 - team witrin an  eldevly assessment un:t w3 a

descriptive study aut hored by Schuman er al.,(1978). Through

a hospital for the cr-ronica’ly 11., he described the i1mpact of
this new get:atrac program, sfter  the f{irst year  of
operation. he concluded tnat treatments act:vely organ:zed

through <wam pianning were able t¢ produre positive results,

A

noting tha! the majority of the:r patients improved 1in many
activitiesn of asi1ly Zaving., In saditron, he claimed greater
efficiency 1n bed use was achieved by a nigher turnover rate
owing tc¢ the larger number of discharges after a shorter

overall sray.

&
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~in and cclleagues (1981), follewed with an
a gerzatric evaluation arit at s Veterns Medical
ed by & tu.l-time interdisciplinary team. Though

mproved placement was the mos* dramatic positive

dentification of many new diaygnoses in patients

valuated 1n a2 general hespital, and the yeduction

.on Adraqs also  contr L buted H *he ocver-a; .

LIV Car

-~

ma j. pronlem whooh 2 ffectr the  delyvery o

“he o derly R o L ere AV O e

the 1 edicatl odias bothe o th At oo

Suionee L 0 crfrero (1ML, emphasio e d the oy

Yooy 1IN AN et s Troae teant 1 o

vie of the  poramarvy puarpsses 0 the

LN form an  env.,yronment 1n which medioc

terns  and family practace res:dents  could lear-

nd He telt that wit hout A

team participation.

fort 1t was not possible to run a geriatric un.t

Altnough satisfied w:th the progress of rtre

~cd that difficulties existed 1n offeving sustable,

P

2
and humane medica! care *o an o lder ‘

.

nopulat 1on

o~

I
wt

acute care setting. Tn ofonciuding, he stressed

hospztals would continue to be confronted with an

large number of elderiy patients and that the

1th n1s difticuls

s

am was one means of dealing w

v

&

orkere have f‘urther suppcrted Clarfaeld’'s point of

f1eld and coworkers (19t2), promotec the peliel
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that improvement in approaches and skills of staff througs an
educarional  process would improve patient out¢omes and
decrease lenq{h of stay. In citing the 1978 Report on Aging
and Medical Education from the Institute of Medicine, she
rerterated the need for more formal education In geriatr.cs
for all health professionals. 7“5 meet the challenge, &
geri, e evaluation team was estar sheo to ecucate and treat
elder iy 1rnraviduats,  !r o the suthor s estaimatic> this team was

successful noeaporang all profess, wnale (o the pmportans «

aaser syng e e gerfe aof o tne o e it 3ent an o ool e
1dent fyrrs oty esources. Do turn o the 2rderly Dat rerns
hene! ted * om 1 reased avtent jor New g SeH we e [hie e
and v eated because of  the anterverton: of the tean Gree

roncladed rvouwtaying that the geriatiice team would coptainne = o
be an educatonal and consultation modality for professionals
at the site of their interaction with older patients and at
the times of crises wher such 1nputs were most! relevant.

Other advocates of  the team approach (Applegate et al.,
1983; Campion et al.,, 1983%; Lefton et al., 1983; aund
Lichtensteir et al., 19H4) have reported Geriatric Assessment
Dnite  to bhe conducive maximizing functional gesins in the
elderly. 1 some 1nStances, patieri1s previous:y slated {or
ingtitutlonailzation were redirected to lower levels of care
-pon discharge from the hospital, Kane and Xane (1881;, alsc
noted thar moitidimensicnal assessmert measures could be used
s prediction tools to determine wnich patients were more
sikely to remain in the ~ommunity. in support of this, thés&

cvales could served to establist norrs 1n determining specifab
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piaces of res:dence for the elderly population., COther authors
have claimed that these units 1ncrease the awareness of the
special needs of the older 1ndividual and produce an
enthusiastic and concerted effort from the team to improve the
gquality of the medical . care provided. On a similar theme,
Rubenste:n (1983), roised an mportant point 1n which he
~mphasised that assessmert prograﬁs could prowide essential
aata for the dentificat:on of a subgroups of Mpatients who

%

~~uld be  expected 1o max.mally benef.t from theselprograms,

thie marner, the urit - ould make more effacient use »f the

Toalce heal“n care PO OULCaG, Finally., Appsiegate et
oL,y e Tachrensten et oado, (1984 contended  Lhat
senabriziatyor foy  the  elderly wai a gynwerf.: therapy,
Semonst rat 1na a  potent .ol ¢y dramatically effec the

disposition  2f  the older person upen discharge f{rom the
hospital.

Ail things considered, each study recoqgnized the
increasing need to evaluate gerlatric health care within &
comprehensive network. In summary, Brody and coworkers
{197¢6), captured the feeling of many fellow researchgrs when
they stated that the c(reation and utijization of a diagnosis
and treatment center {or the aged 15 seminael to major changes

1. the crganization of the short term acute hospital.



Bffectiveness of Care

The use o f an anterdiscipiainary approach to health care
for the elaerly has now reatched a tevel ~f cliracal
acceptance, The literature reveals an ancreasing number of

detarled descraptive stuc.es which delineate the establishment

f ogeratric rteams  and anits., Theas qrrratc e apecial st
Lave et forrr o numbes of amportant  outcs nes measuren o of

Aprtatozatios jor oacute llness W otre elae: ivoperson Broay
€ al o, 197, Heng raen o0 al,, PO S human et al,, B
Pobestee s et o L, a2t rrenber g ot o L, Sk Arpleacte et
0 , 19 s Lan bt et gL, LHBI; Tarnry, GE3: Vattercen et o,
foeHgT, Porequer tly, tunct Lonal sratuc, plactement, Aragqioooat 1

a  uracy and orag reaguctaorn have  heen paoposed s measures f
peetaent outcomes,

Nevertheless, as Halstead (1776) reported, firr proof for
thhe effectiveness of this team <¢are approach 19 largely

la~king despite the existence of a lew well-designeds studies,

—

It qoneral, mos investaigat s ons have taken the descriptaive o
quasi-experimental format which are n-ot designed to fully
establish the eltectiveness ~f study 1nterventions,
Mdescriptive study 16 descraibed as a  survey which aimg
to .nvest igate the rharacteristice of a spec.fic population
(Abt.zamson, 1979 . Such a study does @t have a3 COmMpar:son
grc up and  ~annot demenstrate cause and effect (Applegate et
al. 1885 . Alvernatively, & quasi-experimental design 1%
def .ned as a study which generally lacks the tull control over

the scheduiing ol experimental stimulsy Campbeil and Staniey,
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1963). There are many reasons why a study may fall short of
being a true experiment. The nves-igator may not  have the
power to  decide who will be exposed to or excluded from the
factors under study. There may be no comparison group or .
assurance that the experimental and control groups are simila:
{Abramson, 1979), Nevertheless, evern though true experimental
situatarons  are not always feasable :n the field of healt?
care, some f[orm of screntii: investigat,on into  program
devel ~pment needs to (ansiderest to derive Letter nderstanding
b their pffertiveress.,

x few regearc hers have shed g uasy experimental desiqne
v th omparison  groups (0 examine 'ne d.iferences g Stuery
cateore  variables . One  sucd study, {Scoraman et a. 1978
exami-ed the i1mpact of @ new geriatric program  :noa Lospital
for the chro scally ill., The control group was selected from
medical c¢harts for all patients discharged during tne yea:
prior to Lhe new program. Findings :ndicated that during the
geriatric evaluation program, the mean length of hospital stay
decreased and discharges home increased when the study
patients were compared te¢ those treated prior to the
establishment of the program.

%

inoanother study (Leftor et ai., 198%:, patients over 70
vears admitted to the Meditcal Unit for the Elder.y were
compared to matc?eﬂ controls excluded from the unit due to
lack of bed availapility. The results i1ndicated that patients
from this new Unit were more frequently discharged to *he home
sett:ng. In addition, they tended to be more independent .n

activities of daily living, ambulation and mental funcrtioning.
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Follow-up evaluat:ons of Dbothn groups demenstrated tnat the

place of resi1dence upon discharge nad net ~hanged
significantly over a three *o six month  period, While
exper:imenta. subilects maintained the ‘!functional status

achieved on discharge their ounterparts showed continued
improvement in independence.

“ither resear hers (Campi-n et al., P descr cbhed &
contr ~lled traial £a geriatrac corsultat.on service in oar
acate care  settira  and  assessed 1°¢ effectag f tbe (are
piravided  to the elderiy pa*ients  and N e A Lequent
TuteeTes, s omparn L sonh were cragwn woth elaerly patie s froc
WO & L iat it s Resuliin neicated that the expe> 1mentn.
sabje t s mar kedly Leed moere rerabilitation services tha the oo
contro L counterparts, w.thaout an 1ncrease n o lerngtn Postay.
There was, Thowever, no diflterence among nhe three groups i

decreasing rates of readmissicns over a ter. and one-ha. . f mont:

follow-up period. These authors -~oncluded that specifr-
geriatric consu.tation services promoted A better
understanding of the f:eld o f geriatrics; taugh*
inter-disciplinary teamwork; and .mproved avwareness ot

funct.onal problems ot the pat.ent bhut had to  admit that the
aesired outcomes were not (learly evident. Further, Campirc-
et a.., (1983, pcinted out that the npat.ent gerzatric unit
strateqgy entalled far more comprehens;ve cormtrol of maragemer =
than was possible by simply a consultation team. In additior,
thi1s author felt that to be effective, 1-tervent:ons must be

mere songitudinal  and mcre community-based. Earlier, Burlevw

et ai., {1979 roposed a8 similar phi:losprny emphasis:ing that
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Section 11
Measuring and Assessing the Quality of Care
A major task of clinical research involves the

development of methods to moniior the performance of  the
health care dnlzvery system, Ar amportant part of this work
encompasses the prob.em of measuring and assessing the quality
«f health care. With the coming ~f the rrofecsional Standards
Review Organizeation (P& RO n 72 s tns  Heoith
Ma cntena o Orcantzas 0 of 197%,  qpeseasrchers an che Un ted
Sraten we e cosfronted with o the problor ug Gdetermyning bhow
beat  te meashar e qun ity of Caar e, Fipst intraduced hy
Donabediar (19605, the concepts of  qual iy assessment rely on
th*ee bas. types ot -~nformatyon concerning health care: the
effects o f care Toutcome evaluation”, he performance of
activities, "process evaluation”, and the facilities and
settaings, "structute  evaluation” (Abramson. 1979). By

definmition, "outcome” refers to what happens to the patient :n

terms of changes i1n health; "process”, to what a provider does

te  and four  the npatient; and "structure”, to mnnat &
characteristics  of personnel  or facilities (Brooks et al.,
1977 .

I{ one examines the field of gualitv assessment

differences wf opinion exist as to whether process, structure

o cutvome studies should be cons:dered separately or an

~ombination. In *ne past, most effcrts to assess quality of

care have cencentrated ¢o the structure and process mechanisms
» .
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(Anderson, 1969; and Brooks, 1973). This was because o©of the
general assumption that adequate resources and technology,
{(structure) contributed to adequate diagnostic assessments anc
treatment, (process) which 1n turn resulted 1n favorable
health status {outcome) {Brooks et al., 1977). The structural
mechanisms were chiefly concerned with the descriptive, innate
characteristics of the facilities and 1ts human resources.
Whiie the process methods were concerned with what the
phys .cian did to and for the patient, thus measuring the
"technicatl” aspects  of care. Beciause the process evaluation
reliod heavily on the medica: record for data, questirons were
rarvesd as the (7 accuracy of these recoras ana  of they truly
ref ecterd what actually happened during  the delivery of care,
As a result, the wusefulness of measuring the quality of
medical care through the evaluatioen of resources and *reatment
procedures began te  be disputed. The fact was the
relationship between the medical care process and the health
status’ of the individual was not always direct. Several
studies reported that favorable outcomes had been achieved 1n
the preseace of poor process mechanisms. While in contrast,
adequate process mechaniams were shown to be confounded by
intervening variables, and therefore, failed to demonstrate
the desired outcomes,. In  sum, the wvalidaty for using
"structure” and Tprocess” procedures tc¢ assess medical care
was brought i1nto question (Brooks, 1973; Fessel et al., 1972;

i

Nobrega et al., 1977; Romm et al,, 1976},

Gradually, public policy began to take a new direction,

Cutcome measures were considered to be the more valid for
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purposes of guality assessment, 1n recognition that *he qoa.
of medical care was tc malintain and improve health statnus.
Focusing on the ocutcome measures, the patient himsel{ becames
the source of 1nformation. However, because of feasibility
problems in the measurement of the long-term outcomnes,
attention was directed toward the short -term “proximate”
cutcomes, ncluding hoth physical  and psy.hosocial fa-tors

(Brooks et at., L9727),

However . not everyvone supported toe aae 01 it come
measutes {¢ evalJunte  the quality of cacr, Mo Ay ife 110700,
defied the widespread 10w thaet ottt crme  ven ab it ver o

SUPe: 1 or 1o procens measures for  gn8ennit e ULty o1 g are,
As he stated, analysis showed that  there were somilar et of
probiems encountered whether one measured process or utcome.
Faced with these andecisions, gspveral  authiors  have
attempted to assess the Lombined procé%swwutcomp relationship
and reported mixed results, Suppert for *his assoc.,ation was
achieved by using distinct process measures which possessed a
conceptual affiliation with the studied outcome variables
(Starfield and Scheff, 19372: Langer and Rodin, 1976
Greenfield et al,, 1981)., 1t was felt tnhat the L wledge of

the process of care could provide assistance n underatuanding

i

the outcomes achieved,

Conve:nely, a vartety of other studies challenged this
interplay of process and ougtcome measures and were able to
demcnstrate that in fact no relation existed between the
process-outcome assessments, thereby, ‘n their estimat:on

invalidated the procegss audat. Thus, 37 has pecome evident

4
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that the choice amr1g these process and outcome measures or
the combined process-outcome yssessments 18 st1li  not clear.
There 15 a lack «f emprrical ew:dence to differentiats the

merits of these three measures., Quais*y of —are <~efers

cenceptually to opt.mal performance by the medical  system to
produce the best poss hie outcome. Since .1 15 axfficuit to

determ: 1« what 15 sptime . performence, ygua.ity » 7 care will

net beoeany to omfs sure to o omatter whot 1 ethod Lo emyloyed

fMcpul, e, 174/9), Yot e Brooka (3777) fointec oud hese
contras. "oie <« ~hov .. not he used to cal 4o T At o L o1
guality assesnneng clivicaes ant sl cmprove. mes =1 ools

have been deviasnd., nstesd efforts necd to e con entrat ed on
ameliorating the eviaent AL fficulties throush furt aer rigorous

research 1n the field,

Meagsurement Theory

In past epidemcloygic and evaluation studies of health
care, clinical assessments have been wused :n the absence of
more objective mezans to establish diagnosis or record events
in the course o¢f diseases. More recently, increased efforts
have beerr made in the development of guantizative methods for
the eva. iation of health status, sc¢ that the assessment of a
therapeu: ¢ responge could be more cobjective.

As  noted by Jette (1979), mproved health 15 an
undisputed uriversal goal cf health practitioners. Evaluating
the extenl to which this goal 1is achieved cortinues to

challenge care givers and researcihers alike. 1In the health
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measurerent literature pub.:shed during the last two decades,

twe fundamental questions continually re-emerae. What do we

-

mean by the concept ~f health and how ran we meas.:re 1t”  In
response 1o these cquesticms, a plethora of health s*atus

indicatoers for ugse 1n evraluating the effects - f health

e

services delivered e mgttuticnalized and

5 <

ne~1nstrrutlenaszed patien . with (htonic d:sease  have heen

created.

The ~oncep: tha* meas -emetr s 165 oL ant (o te wotent L
1L astigatyon o unoraeast o s ably scceptedd, Thne s anencs of
me - aremss t L heer rime L ly developec sy he me Cwemar sl
me e, ver T he yeary woweve:r . o ral o wcrent 1ots fa e

ev* ensively expanded measurement theory and adapted  * to more
abstract concepts in order to guantify subjeccive lata
{Bialock, 1968; Cronbach, 77351,1971; Nurnally. 1964, 1978).
As 3 result, measurement car alsoc be viewed a< the proress of
lirnking abstract concepts tc empirical 1ndicants (Carmines and
geller, 1978), The need to firm up "soft"™ data in the fields
of medicine and heal*n care research (Feinstein, 19380) has
1ixewi§e ied to the adoptior of the measuremen: theory.
Measurement 15 thus des:ribed as taking a characteristic
of somecne or Ssomething, ssually  a behavieor, at* :tude or
attribute and putting it .~to a category or grving 1t a
numerical wvalue. The purpose of this process 1s *o allow
character:stics to be more precisely 1nterprered, <ompared,
def ined and manxpulated.\\This can be achieved *hrough the uUse
5

of :nstrumentation which :s a procedure of selecting or

developing measuring devices or metnods appropr.ate TJo a-given
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\r
prokL .em, )

Frequently reference 1< 7ade an the literature to *he

stardardization ~f{ ., measures. FEssentially, a measure 15 sa:d

-

to e "well standardized” 1f v ffr~rent people who employ T he
mea“ure ootain symilar results {(Nu~nally, 19761, For examp.e,
a measure of  acrtivities of laily  ivine 15 we ol stondardiced
i cLtferant heglth ~are  worke o whe empley the  metheo s,

obt ~n &, tax umer ool o results Tor particnLar e cents o

spe o f e SCCES LG, Form..atin.  exp. .ot tules tor - ne
asc.ognmer - of rombey s 0L oA e jor o Lpect “ihe stand. cdizac oon
ol meac 1e, wWhen  desiagr o ot nstroament the - agear el

mic.t cons.der rhe conceptua. tocwe to be achieved, v e purgoose

—~

or  apps.-abiiuty, he gualaty of  measur ement and  *he
nperaticsal approarh  of tne ava.lab.e instruments  (Jeife,
167°9).

Thr-ugh scales of neasurement, the variabies 1c¢  be

stadied can  be clarified. There are four types of sca.es:
neminal, ordinai,  interva., and ratio. The simplest 1s the

"romina: scale” which consists of two or more named Tategories
or c¢lasses which are qualicativeiy different from each otlher,
Trne next is the "ordinal scale”, which ranks 1t& categoraes
a.ong a contanaum; thus each c¢lass bears the same S:tuat:onal
reiaticship vo the class  whicr at follows. The "interval
s~ale” alsc a rank ordering, 5 distinguished :n that 1t
possesses equal units of measurement, thus making 1t possible
t - interpret not only the order of scale scores &Lut also the
z:stance between them. The highest level <f measurement is

tne "ratio scale” which has +tne properties of ar interval
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scale t >gether with a fixed or:gin or point zero (Moser and
Kalton, 1971;. These scales are described 1n ascending order
cf power and preference. Each .s stronger than the previous
tvpe, for 1t provides the kind of information furnished ny the
preceding type, but with certain additional nformation
{Abramscn, 1979j,

Ir designing & measurement scale, specific ~riter.a ave
reqguired. The scale should be  appropriate for  ase 310 the

5+ udy, xeepina an mind *he ¢ ~“nceptual definit:on ol t he

Avyabie  ana the obhjectives o the  study. It shou. *  be
Practye s o, thar otn Jearea Lo tle methnds i data ~ollercayon,
" shy .d be powerful ecnugh ta jrovide the  approp: sale
tetarls., The rcateqoriec shou,d’ be clearly defined, and
e dficient 30 number, T add:ition, the scale shouic be

¢ 1lect.ve exhaustive and mutualiy exclusive (Abramson, 1979).
Mea surement has been exam;ned 1D many ways. Each time,
tnese goestions are confronted. Is 1t reli1able? In other
words, s it an  accurate, cons:stent, and stable measuring
17 strument? Is a1t valid? Put 1n another way 18 1t really
measuri~g what it 15 1ntended to measure and 18 it relevant?
It +s not enocugh {for a researcher to design an instrument
based - common  sense ané logic. The principles of
measurement thenry must be followed tc ensure that the test 1s

rable, that the precis:on of the test 1s acceptable, and

o

re
tnat the test :5 valid or measur:ng what it claims to measure,

Re.:ability concerns the degree to which results are
ccnsistent or reproducible across repeated measurements

fCarmines and eellers, 1979, For example, an intelligence
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test 1+ reliacle, 1f an ndividual obtains  approximately the
same score 0~ repeated examinations.  Any measuring 1nstrument
15 relatively reliable f 1t 15 minimally affected by <hance
disturbances. Generally no two scores are exactly the Same
but 1+ s the source and degree of variatior that 16 ymportant
and the bas.w of the reliabirlity the-ry,

n health care  resears o it vty essential  that o the
reliab. ity 1 ydpraduc ability o 0 Format Lon be examined anee

pOSTne aoLrees o f vargats o a0 messuremest s e pder tifies,

Severcr SonLtoes ol vartatlor can L present Theoe 3w Lucke
chaypaes 11 tne aracterist oL ke g meatwr e or ta ¥ ¢
constancy; hanges in ' he  measutreme ™t ns*rument | tho® 15t

varintion tetween 1nstruments themseives' (1 lack of precisior,
an well, as differences between “ne peple collecting t*e
informaticor or lack of objecrivity Abramson, 1979),

Obgserver variation 18 a term which refers to variation
ar.sing from the persons making the observations, and not from
changes 17 the «<haracter:stics being wmeasured or from the
measuring .astruments, However, 1t 15 d:ifficult to separate
these concepts completely. The term 15, therefore, used *
indivate  +he dotferences betweer observatiorns by differen:s
Oobhservers on dxff(ﬂent occasions inter-obsever varia*ion) "
by <‘he same ubSe%vers on differert occasions (i1ntra-observe;
variation . Althougt a*ttempts wmust opviousiy be made to
roliect reliable data, 1t s ampcrtant to remember that tcral
telsabil:ity 1% nesther possible nor essential (Abramson,
1G6749), As Abramson stated, 1t .s unreaiistic in  studies of

,

reisability to expect perfectior. What 1s important, 1S to



know the degree and durection of the systemat:- varsation -
bras, parti~ularly for those variab:ies that play an 1mportarn-
rgip in the investigation. By definition, the hias of a-
estimator 15 the difference betweer. the average value of the
estimates obtained an many repetitions  of the study and tre
true value of what 1t s estimating «Anderson, 1980
fountoundin g factors o distrubang varaables  {Abramg o, 1970
are the ma, - sources f bius,  Theas bhackground fecs as o5
werraucly dl,stort the estamare f the elferr ot sndeperdent o
prooens var sabtles oot elatic, o out o ome varayables,

The  poe 1s1c ol g TeaLdl Ll 1nstrament 1 faomal
escent tal .7 assuring  the accuraszy of  the meas.remen'
Precigion of a measume refers to the deqiee of  change 1n f1#
property under study that can  be detected with a particular
measurement procedure, Quantitative prerision  depends on &
detarled specification  of the phencmenon of 1nterest .Jette
19841). Uhless these factors are know . 1t may be difficult ¢
aveid reachinig unwarrented conclusions,

Howevér, empirical measurves tha* ar reliable have oniy
come half way towards achieving scientific  acceptance., They
must alsoe be valid, that 15, tney must fulf:il the purpoese fr

which they are being used.

Validity, 1n cgnstriast to reliability, 15 more  of @
thecrectica.liy oriented 1ssue because 1t inevitably ralses
the question, "valid for what purpose?” validity :s thus

defined as the extent to which any measuring instrument
measuvres what 1t 1s 1intended to measure (Carmines and oeller,
3

1979, , For example, a driving test may be val:d as a-



indicator o how well an individua. drives a mator cechicie

but .s nva.id - other pu:poses, surh, as Tne’s ppotentia.

abirlities - unmiversity., "Gre valizates, ot a  test but ar

interpretat . »n of data arising frec a specified procedure”

{(Ctonbach, “971),  This distirotion .s the core to va.idatycos

because 1t .8 J1eossi1ble tor o a kmea SUrit T oanstrumert to  Le
i

relat ively  alid £ 1 weasurina one  « ond £ phen smenor nat o noc

anctber . Trerelore, we valide'e, not the “easur g o3t St rumes

ttae b bt t he mees Joing L Loetrune ot . teL et ron Y th e
putge o fo whio? 1t io be o une i U ormnes and selle

IR IAN Val .o *1ty oo utoal by o natte: f ae jrees s ather “han o
all = noth oo propert ar : ova.. lath 1% al Joeedie] g
process, o onseguently, new e dence may reguire nodit Loataog

of an ex1st o1g measure or the  deves s pment of g new (dn bettes

approarh t - measare the at*rabute in guest 1on (Nannally,
1478 . Tnus, wher using indices whi-n have heer deveioped ar
validated .n a partaicular  settirqg, ' .*r 18 amportant ¢

re-examine *he va.aidity of the ingtrament with respects to the
war tables tnat p.ay aro mportant o le ar the study at ha-
[Abramson, .979).

re four tynes of validitoy tha* nust pe corsyrderec.

There

[

Face valia.*y wno.ch concerns the ex*ent  to whiorh  tihe

instrament "looks like 1t measuret what 1t 18 1ntended ¢ .
meas.re” 1 the .owest form of va..dity. Content validity
the next type n ascending order of INpLrtance, congerns tne
i!lan and c2nstruct or the scope of the :nstrument. it asks
£

the guest.or . does 1t adequately sample all the elements &

the compos: te var:able 1t a:1ms tc Teasure? The third type,
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criterion-related va.idity 1§ baseg;on findirgs that there 1s
a corre.ation betweernn the meas.re vurder c¢o-sideratiorn  and
arnther =xterna. measure. Finaliy the most important type,
construct wval:sdaty 15 evaluated by investigating what
(j:alities a tes! measures and by determining the degree to
wrich certain  explanatory concep*s or -~onstructs account f{or
performarce on a tes: tIssa and M™Michae ., 19B. .,

-

Ir sum, the ut.::zati»n of +he sc.ence ~f measureme~* 1n

health -~are ragear~» permivs a-  obre tive  evalsatlor and
e smpars e o of Cest yrocedares a4 fL- dings. It takes the
{; .eSEWOT % oyt farrentyf oo olservat: -, Through nume:r ccal
reanlts from standardizarion reasurex | 1t 15 possth.e  to
report result s 1 finer derarl, min, . ozing pe: sonal

radgemer.t s,

Indices

The most common conceptual focus in health evaluation
indicators gpecifically designed fcr useé with conronic
ronditions has been concerned with patient .ndepe.dence 1in
activities necessary for daily living. Extensive «* ,dies have
been conducted by researchers such as Carey awd Posavac

1978}, Inversen et al.,{(1973), Jette (1978, Katz et al.,

1972, Mahoney and Barthel (1965), Pfeffer et al., (1982 , and
Tourteliotte et al., (1965) to create assessment :instruments,
Each instrument examines different components of activity
which can emcompass the physical, mental, social and/or

functional capacity of individuals 10 a particular patient
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population. Howewer, or.y scme of *hese 1nstruments have been
standardized in terms of validity and reliability for specifc
patient groups.

One of the <criginal measures of activities ~f daily

living (ADL: for use w:th «chronic patients was developed by

Mahoney ard Barthe. (1%u%). This 15 a numerical scale which

examines *he f .retieral  Levels o f anpdependence in ¢ he
rhysically disabbied by  assessing 10 fa~tors re.ated ..
self -are a tivit.es ar? mobsiity, The Ba:rthel Scale req. %

rota. ndependen & for tull rredit i oepach cateqory, welgnts
eact. funct .o separatesy and scores from 0, {total dependens e
te o), (t-+al 1ndependence) {or wpersonat Care. On each 1t em
the individaal :1s qiver points for being able *2 perform an
activity i1ndependently and fewer points for performance with
help. The score values are weighted and may be 15, 10, % or
0. A score of 10 indicates the patient 1s able to provide
personal care for himself 1n the home, although independent
living may be lim:ted by other factors. In the rehabilitation
setting, the Barthel Index correlates well with clinical
judgement and has been shown to predict both mortality (Wyliie,
1967) and the ab:ility to be discharged to less-restrictive
settings ‘Granger and Greer, 19375},

In the past few years, ten factors of the Barthel Index
have been expanded to cover more precise levels of activity
(Grangér et al., 1975, 1976, 1979) and it is currently called
the Barthel Self-Care Ratings {(Gresham et al.,, 1980),. The
factors are scored by assessing whether the patient can

perform the activ:ity independently, with help or supervision,



r oot oat all
Ag seen  ap Figure o 3, *hese <cateqor.es demonstrate  a
predictable pregression an *he developmert of  furctional

Levels,

Barthel

Harthel S0 re

91 -99

100

FIGURE ]-3
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Total Dependei:t

Severly Dependent
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Slightly Dependent

Independent :n personal care

but may not be able to live

alone, perform housekeeping

tasks, or meet the publuc
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Numerous studies bhave smployed this scale and have found

rhat a score of iess than 40 1ndicates that some help is
~ecessary tn the activities of mobility and ses! care. At a
score - f 60, most patients are independent 1n bas.c skir:ils and
~alf -an aress, transfer and ambulate witrn  asgstistance.

Teat rertest carrelatarones f (.BY ana an interrater yeliabiise

aeffi cent of 0.0 have neen reported for o the Barthel soalecs

Graragsr et al o, 170, In  additic-, Sherw 1 a3 hev
ollesoues 1977 et ed haglh alpha retiaby 0 aey angiiod
f1om e b T haeee samples fonnsl Lt an petient o
Sugge st ang that TNe Y est wan  connlat et vt ernalle an oA
meaSure of  gell care art:rvaities, By detainut .o Crroobach ' s

alpha, a synonym tor .rternal consistency re-.ability  as an
estimate of the correlat.on between Lhe total score across a
series of items from a rating scale and the r-.ral sccre that
would have been obtained had a comparable series of 1tems been
employed (Last, 1983}, 'n terms of validaity, the Bathel Index
has been useful 1n predictaing patients outcomes and correlates
highly with other accepted daily living indices {(Donaldson et
al., 1973; Gresham et a.., 19807,

Thus, this index has several advantages ftor use 1n a
clinical wraal. It 15 relatively complete 1n terms of ADL
requirements and 1t 1% sensitive to detect small but real
changes 1n  function. In sum, the Barthel Index 15 probably
the best known formalized functional assessment instrument in
current American medical rehabilitation sett:ngs {Gresham and

Lab:, 1984¢,,.
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Katz {1972, was instrumental 1n the creation cf the Katz
index of ADL which 1s an ordinal scale measur:ing six outcome
variables of dally living. Lases are ranked from A, {most
independent ) to G, most dependent @ . Th:s index was

originally created to measure the effects of continued care

for «¢hronic pat:ients 10 the community. 1t has a specific
ranking of ADI. functions which 15 an the  reverse sequence 1n
wnich functions aye tost  and  regarred disease  nd
senesence,  This 1« of theoreticar snterest, but 1t does ot

compensate for the ansepsitavity te smal: ont defanite changes
tnoaraups of patrents (Giresham et al., 1980). Althaugh *he
rating ts Aichotomous, the way 1 which the obhservations are
made permit  a ditferentiation between those who are
independent and those that can perform the activity but with
help. Various studies have been reported which demonstrate
that this scale 15 highly reproducible. Coefficients of
ieliability have ranged from 0.94 to 0.9/7, truly excellent

consistency (Kane and Kane, 19B81).

The Fenny Self-Care Evaluation {(Inversen et al., 1973) s
a numericai scale that scores seven ma jor ADL  categories,
{bed activityes, transfers, locomotson, dressing, personal
hyqiere, bowel and bladder and feeding), it 15 scored trom O
{dependent: to four (independent) 1n each major category and
assumes each to be weighted equally. Therefore, it produces
scores from O (totally dependent) to 24 wh:ich means a patient
:s i1ndependent 1in all categories, This scale, based on the

assumption that nurs:ing care requirements are the reciprocal
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of functional deficits in ADL, avoids arbitrary weighting and
1s, therefore, less practical for post discharge montdefing
{(Gresham et al., 1980). However, the areas of reliability and
validity of the scale were lacking in studies daescribing this
index. /

Pferffer's Mul: relime~ si0na Functional Asgessment
Inst rument , the OARS  “lder Ameri. ang Resources  and Services

Pte:fter ot al,, 1976 spec:fically stud es the  proc-enms and

needs of the elaerly pe- rent This index which ~ 5 de=~-qned to
assess  individuals or Jrones of  people  exten-is beyound “he
physscal problems ar<d hezi:th 3service tequremert 5, Tt

includes sections to  evaluate mental health, social, and
economic p'roblems as well as :impairment 1n self-care capacity.
It 115 sgcored from e, fout-standing function}) to six
(complete i1mpairment) with each area being rated separately.
Specific tests of reliability using the test-retest method for
consistency and inter and i1ntra-observer reliab:lity have been
reported and 1anrnge from 0.34 for mental health to 0.84 for
“physical health 1n inter-rater agreement. Face and content
wer; achieved through the censtruction  of the index.
Criterion-related valid.ty using Kendall's Tau wvalues ranged

from v.60 to 0.89 depending on the evaluators (Filienbaum,

1981, .

The LORS Index (Level of Rehabilitation) developed by
Carey and Posavac (1978, and 1980 was designed to evaluate

programs of physical med:cine and rehabilitation and



specifically was used tc determine whether

maintained the
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di1scharged patients

improvement made during trery hogsmal stay.
This scale which has been based on the Fo citaonal L fe Scoatle
(FLS . developed nv  Sarno et al,, (197, hate mal: .y heen
tested  on stroke pat.eents, It OO5R 50 orsentatr o ond
memor v,  an- also easu 24 whiethes “he - tyent oan oer ! om
simpse a1 e reqe o oanag Cauor v O S1G oo
funct on oanseaned N R A it e o1 G
jadic-res tror th oact oty ne C G0 Lates
r hat fhe oo < vt KN toae LUK Spwente ty Oy ly
chose ateas 1 shich o ffor s v TP : by 1 out
LMproer 4ment throus™ troee aent Wele §T e, Ab nte s orater
soelwat bty ot See.s Beores was ~qua . or areate thoet 0096,
»2th tne highetr coryelatoons be ong  wecn het woen 1 ooters 5 the

came professional Adlocapl.ne. Stmt oo ly,

on o ottained

A4

COarmat

from erxther « nurse or o spouse  dem astratsd inter aniormant
~orrelations  of (.u? foor, RDI, al 0.6t fir coghoslbion,
ronbach's  cipha was alco used EXALoL et F T eThal

consistency wnich demonst: cted wean Vomogens . t.es LI (.7 for
ROLoand .88 for connition

Jestels payctys Sl Stooan tdex TGTR. has been usaed to
¢romine the ofifect Jseness  of  tealts <1 provideo to the
svoavadaal with pelvarticular disabyle Trcooanars defanes
fuerctior as peong nace up ¢f related, 7ot 1nistinct <imens tons,
Trrev anclude tne degree ¢f he.r  usea, the degrec of  paip
experienced, ana the degree <0 diff.culry n fertocrring
e1shteer differsrt act:ivitie. f . 1y l-vipng. Per! rmance 1§
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scored o a scale of one, uses nz help, to five, unable to do
the activity. Scores for aegrees of pain and difficulty range
from zerc, no pain or difficulty, to seven, severe pain or[
difficulry.

Eari:er studies (Wylie, 1967; Granger and Greer, 1975;
Anderson et al ., 197&: carried the nplicit assumption that an
increase 1n dependenne 1n the performance «of an activ:ity,
constituted a loss ¢ health. Im ocontrast, the Jette scale
attributes an  .ncrease 1n functicnal dependence  to somet 1mes
be a Jeiztimete gt oof reaiftd services  mrovided to an
uninstit o rong, tzmed cralt witn chr nie gisease like arthrat os,
For examy .», .+ orguss that certon increasen  in dependernce
might be wffset by other de<:irable outcomes such as a decrease
in pain ara/or devel of difficulty 1n functien. Therefore, he
feels that the use of a canc to &mbulate, ought to be
cons:idered within the context of the desired function.

In a second study, the Jette team (Deniston et al., 1980)
used the scale in The Pilot Ger:atric Arthritis Project to
test the hypothesis that a multidisziplinary health team cculd
improve the quality ¢f life of o.der adults with arthrit:s.
Comparisons were made with a welli-kpown standard 1index, the
Patient (lassification Approach py Katz (1972) and Jones
(1974,. Both & concordance ard ntra-class correlataon
coefficre~t approach was used to assess the Iinter-observer
reliability. Agreemeni ratio for depundence rating was found
to be 75% for &1l but two i1tems, however, ratio% for degrees

of pain and d:ifficuity on ADL performance were generally

lower. Mcst of the cobserver discordance could be attributed
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terviewer anterpretation of definitions

ndex . The author concluded that further

standardizing interviewers was ndicated

5 assessment ingtrument .

i

these studies reported the

nagemend  of ne» nd:~-es5 o measute

hoopataients, Hewever, rel.a*avely  f{ew

ned  the ucr o tnhene  fented Lnsoruments
cal o teoaal

the  Tourte 1ottt groupe Ton "ellotte ot
Po, 1ueh, 19ray pes vy 192t Hende: son,
4 ol 10 vyears, o  battery of objectaive

to qualirty certa:r neurclogiceld functions
speed,
]

and selected

ength, steadiness, reactions,

ons, fatique, gait, station,

The long-term goa: was to bring to

ng.

a type of guant:ification of the nervous

resuits of therapeutic triais might npe
f

The tests

evaiuated and used 1n several randomized

!

double-blind trials an Multipie Sclerosys and Parkinsons
disease. An example can be seen 1n the study conducted by
Kuzma and Tourtellotte (1965;, which 1nvestigated the
reproducibility of a battery of neurological tests, the

Guantitative Examination of Neuralo%1¢al Function.

Using a "4

by 4" Graeco-Latin Square design with 2 observations per cell,

data was collected

Lo

determine whether different observers
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coulid obtain comparable results; whether the level of
neurclogical function varied from day to day 11n repeated
administration of the tests; and whether the level of
neurclogs 1  function varied during various periods of  the
day.

Two of the frarned exeTiners weie neurolodaists and fwo
were  phystical therap:sts. dsing analysrs o f vartance o
Groecn Lat . Sgur e, the  Teoults irdarated that  dliierenn
evalaatore »uid be tra.ned vo obta » comparable 1esult s un:ng
the guant > ative teats. Further, the Tevel . neurnlogios!
func®son scores oltained by these specific tests ézd ratovary
cygn.facantly during  the four stated periods of one  day and
more ymportantly  they <did not differ signiticantly when the
battery of tests were admlnzsté}ed on  the four consecutive
days. Th¢‘authors conciuded that the battery of tests wguid
pipovide a more objective means «f assessing neurological
function thar the conventional examination, and thus, shou.id
have cons:derable merit when used in therapeutic trials.

Ruzma and colleagues (1969), fcollowed with a study
designed 1o assess the reliability of three 1nstru%ents used
1n the evaluation of Multiple Sclerosis patients, The desigrn
of the experiment was an Incomplete Latin SqQuare as describeo
by Federer 1953} using five examiners and ten pat:ients.
Each patient was examined only three times at the beginning of
the study and three more times si1x days later. Using analysis
of variance for extended Incomplete Latin Squares, the results

showed no saignificant difference among the evaluators on B2 of

the 87 1tems used to measure neurological function. There was



49
no significant difference among the average values of the
sequence of the 3 examinations nor among the average
increments of change in the numerical scores between the first
and second trials. [Test-retest reliability coefficients for
strength tests were the highest with coefficients in the 0.80
te 0.90 range. Speed and ég~ordznation coefficients were alsc
hiah while those for two point discrimination were betweer {he
ranges of  0.5%0 and  0.60. Thus, the results of thi« study
tndicated that the evaluation methods were rel:able r the
axamination i neurolegical status when used in o« inical
tv1als where severo! invesrtigators contributed data.

Henderson {(1975;, was 1nstiumental 1n describing an
additional source of errot. He was particuiarly concerned
with training of all study raters when attempting to establish
rater reliability. 1In this report, he discussed the possible
variation of scores among program 1nstructors as 4Jell as the
study raters and suggested the 1mportance of testing all
examiners in a similar manner,. The study conducted a
consi1stency check of all raters engaged 1n their mgltlcenter
clinical traial. After extensive training, inconsistencles
were significant 1n only four of the twenty-eighfl rests
performed. Using test-retest methods, they claimed strong
%greement for most of the tests which i1ndicated little or no
learning effects. in conclusion, the authors stressed that
the training of all examiners responsible for «clinical
evaluations 18 critical to the successful use of i1ndices 1n

i

c.:inical trials.
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Thus 1t 1s increasingly evident that the Sucéess of any
health care research is dependent on assuring that the data
collected are of good quality. Otherwise, it 1s unlikely that
the conclusions drawn are reliable and meaningful. In the
same manner, knowledge of the sources and extent of systematic
variation for large scale clinical trials enhances the
credibility of the study {Garraway. 1916; Jette, 1980 : Kerner,
1983 ). Therefore, 1t 18 the belief that extersive and
detairled guality control procedures must be developed in any
clinical trial to assure good guality performance of all 1ts
participants, As Rnatterud (1981), stated T"concern fox
quality control procedures should begin 1n the early stages of
planning and continue ti1ll the final study paper has been
written. An error-free study is not a reasonable goal, but 1t
s amportant that the number of errors is small and that
errors 1ncurred are randomly distributed among the study
groups.”

When conducting a therapeutaic trial, there are many
factors which influence the gquality of data and thus the
results obtained. Primary concern involves the measuring
instrument and the manner 1n which the instrument 18

!

adT1n1stered. Therefore, the 1issues of reliability and

valudity of the ‘proposeq measur ing i1nstrument must be
cons;dered. Yet, in examining the literature, one 1is struck
by the relatively few articles addressing the measurement
1ssues associated with the formation of reliable and valid
health status 1indicators and the interrelatlonéhips among

them. Most work has been directed towards the general
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population (Brook et al., 1979; Chen, 1976; Patrick et al.,
1973; Reynolds et al., 1974; Stewart et al., 1977; Wolinsky et
al., 19B80). Nevertheless, it is a fact that the measurement
of health status among older persons 1is 1indeed, one of the
most  amportant research 1s5s5ues facxné gerontology today,
particularly when outcome variables are being used as
indicators of health services utilization KWOlinsky. et al.,
1984) .

Presenting at the NIH Technology Assessment Conference in
14983, Rubenstein pointed out that comprehensive assessment has
become one of the cornerstones of geriatric medigine and
suggested that 1mprovement in diagnostic accurécy could };ad
to 1mprovement in treatment. He continued by stating that »t
was a major obijective of most geriatric assessment programs to
avoid inappropriate use of services, especially those 1n
institutional settings for reasons of compassion and cost.
Reporting from the 1979 Report of the United States General
Accounting Office, he stated that at least 10% to 20% of
patients in skilled nursing facilities and 20% to 40% of
patients in intermediate level care facilities received
unnecessarily high levels of care. This was a wasteful use of
scarce resources and this situation only created further
disabtlity by leading to premature labeling of a patient as
irremedially 11}. He concluded by stating that there was
growing evidence that assessment could lead to 1mproved‘
appropriateness of placement,

Yet, apart from the development of a tew frequently used

indices of health status (Duke University Center for the Study
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of Aqing and Human Development, 1978; Katz et al., 1972;
Lawton et al., 1969, 1982; pPfeiffer, 1975) and the self-rating
scales of health status (Linn and Linn, 1982} gercntolog:cal
studies, for the most part, have neglected the evaluation of
these health s%atus measurement 1s5sues among the elderly
pepulation.  Thus, confusion remains as to the reliabilaty
and validity for the majority of measures used 1n determiring

the global and functaonal dimensions of health 1n tne elderly

)]
an this must be remediated. On rhe other hand, measurement
cver kall & an ever present hazard. As Kane and Kane (149811},
po.nted  cur, there 15 a tendency 1n 1esearch endeovorg o

inc lude o large  number of scales as o substitutre {01 carefl
targeting  of ways to measure the desiied outcomes of the
program and this proclivity must be avoided.

Phe use of measurement scales 1n the assessment of the
fun~tional status of the elderly person has come to be
essential both 1o good geriatric care and to 1nvestigations
documenting the effect of wvarious interventions, However,
Kane and Kane (1981), provided a word of caution as to the
dangers of over-interpretation or misinterpretation of
outcomes, They stated that once a scale has been created to
measure a complex and abstract quality, care nust be taken not
to rei1fy the scores. While 1t 1s important to systematicaily
assess 1mportant aspects of functicon, 1t 1s also essential
that the 1nstruments be chosen carefully based on a knowledge
of the content o©f the instrument and the hestory of i1ts use.
Further, 2t 15 a fallacy to assume that instruments proven

reliable and wval:id 1n certain specialized centers will



i 53
continue to be reliable in the hands of other researchers,

In summary, the health status of our elderly populgtion
and the consumption of health resources are two aspects of
health-care management that demand immediate attention.
Care-givers must continue to try and imprqve the health of
this segment of the population and must do so in the most
effective and efficirent manner possible. Achievement of these
goals «can only be mastered through well-designed c¢linical
trials which focus on geriatric care and seek to obtain

reli1able and valid data.
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CHAPTER 11
The Parent Study
Description of the Pacilities

The Royal Vaictoria Hospital (R.V.H.) 15 a 749 bed
acute-care Institution Jocated in the core of Montreal.
Affiliated with McGill University's Faculty of Medicine, it 1s
an active teaching and research-oriented hospital. &All major
medic.,l specialitites, other then pediatrics are offered. In
addition, it is closely associated with the Montreal
Neurological Institute and the Allan Memorial Institute. In
the fiscal year 1979-1980, there were 20,175 adult admissions
with an average length qf stay (excluding psychiatric nd
chronic care patients) of 9.1 days per patient. In ths
period there were 44,046 emergency room visits.

The Royal Victoria Hospital has five medical floors. Of
these, one floor is located in the private pavillion and is
used mainly for elective and semi-urgent admissions, The
remaining four general medical floors, have an average of
26.25 acute beds, and 6.75 self-care peds per floor. In
addition, there are a number of speciality wunits: the
Intensive Care Unit-Cardiac Care Unit (iCU-CCU}, the
Cardio~Pulmonary Investigatory Unit, Palliative Care,
Dyalises, Dermatology, and Renal Transplant ’Unit. The
self-care beds are used primarly for the elective admission of

patients who do not require nursing care. However,
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active-care patients can make use of these beds when direct
nursing care 1S no longer regulred. Although the Tenth
Medical floor does not have self-care facilities, it has
access to the beds on other floors and since the occupancy
rate for these beds averages around 40% to 50%, there 15
rarely a problem of access.

Fach medical floor has a group ot staff physicians in the
Department of Medicine who 1n rotation are responsible for
patient management . In addition, there 1s a medical house
staff consisting of one senior resident, one junior resident
and two 1nterns. The staffing of nurses 18 gervicesl baged.
Nurses are assigned to specific floors according to thear
specialities. A sccial worker and a diletician are available
for each floor while two physiotherapists and one occupational
therapist service all four floors, Patients are evaluated by
the professionals upon receipt of a consult from ‘the house
staff and each case is discussed at weekly social service
rounds.

Emergency room admissions, ei1ther directly or through
1CC~CCU, account for at least 90% of the active care bed-days
on these floors. Because of the constant pressure from the

emergency room, elective cases have little access to these

beds. Direct admissions from the emergency room t¢ the
medical floors go in seguence. Thus, when beds are not
available on a given floor, patients are temporarily

transferred to an area with room until the designated floor 1s

accessible. Exception to this procedure 1is seen in the

example, when patients are transferred fron the ICC-CCU to the

5%
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medical floors. These patients account for 10% of the patient
70 years and over and can not go off-service. Therefore, they
go to the fairst medical floor 1n the sequence when an empty
bed becomes available, Rarely 1s a unit dropped from the

sequential procedure, as a result of having many off-service

pataents.  Nevertheless, 1f a {floor does take a patient out of
turs, 1t :qu net  come up for o an admission until o the next
round.

The  woyal Victorie Hoespital  also fakes a0 20 to a0
Soc al o ade soionc a yea: through the emergency servi. e, Thewe

are patients who o bave no apparent acute  medica! problems nut
who can 17t he cared {or  at home. HNormally, these patients
are locatea on the Eighth and Tenth Medical Walds, however, .f
the census 15 too high, these patients are transferred to
other areas 11n the hospital so that the load 1s shared by all

flours.

Description of Parent Study

As a result of a shortage of chroni¢ care beds 1n the
region of Montreal, patirents in need of chronic instiitutional
care are being Sserved in the acute -care setting. Acconrding to
government policy, the acute hospital with the greatest
proportion of chronic care patients has first pricrity for
transferring patients to specialized long-term care
instatutions. Because thére are limited numbers of patients
1h this category at the Royal Victoria, this hospital rarely

can make use of this opportunity to transfer patients, and
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thus liberate beds®s for acute-care needs.

Therefore, in July 1980, a division of geriatrics within
the Department of Medicine ,»was opened at the RVH. This
section differed from other divisions n the hospital because
1t was staffed with a multidisciplinary team which functioned
as a consultation unit. The.r duties were concentrated on rhe
ei1ght and tenth medica. floors only, however rconsultations to
patients on non-medice!l floors and out-patients were provided
upoen reguest ., The aims of the team were to provide early
assessment tﬁ}htment, and rehabi1litation with he emphasts on
mmprovang  functional  and psychosocial  status. (onrdinat ed
discharge planning was developed tc provide services and care
appropriate to the patients’' and the families' needs,
Furchermore, patient and family involvement was encouraged 1n
the care process through individual counselling and family
conferences.

Presented with the opportunity to examine t he
effectiveness of this new geriatric umit, a controlled
clinmical trial designed to study the effects of adding this
geriatric consultation team to the traditional pattern of care
for elderly patients was established on the acute medical
wards. Patients over the age of 70 years who were admitted
from the emergency room to two control floors (six and seven)
and two tr:ial floors (eight and ten) in the medical pavillion,
were then followed for six months, The objectives were to
determine :f the geriatric team was able to effect tavourable
outcomes in the areas of: length of hospital stay; place of

residence on discharge; physical, mental, and social
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functional levels; and post-discharge consumption of medical
services, Additionally, data on socio-demographic
characteristics, functional status and diagnosis vere
collected to determine if certain patient characteristics were
of value as predictors of ocutcome in this setting.

The admission criteria allowed inclusion  of only
residents ot the greater Montireal area, eligible for Medicare
henefita, Pataiente had o be JO vyears and over  anag be
admitted on  aa emergency  basic dirvectiy te  nne -7 the four
flosrs on the study. Furtoermore, &11 wpatients bac 11 sign or
have a rvespounible persorn si1qn the  informed connent form.
Patients  excluded from e study were those  admitted
electively, those 1n subs  <rality beds as well as patients
transferred from other {loorr, inciuding  ICU-CCU. These
patients represented 10% of emergency admissions and for most
of them, the process of care was dominated by a
post-myocardial 1nfarct proctocol. Pati1ents admitted as
social admlssions to the two-trial floors were also excluded
from the study. These 1nd:viduals represented less than 5% of
the emergency admiss:ons to the trial floors.

Study parvicipants were allocated from the emergency room
tc  the four medical floors by traditionally established
procedures as described earlier. Prior . rhe gtart of the
geriatric team approach, preliminary da: had been collected
on all patients 64 years and over, discharged from these four
stady floors over a six month peri1od. This :nformation
revealed no s:gnificant differences between the floors an

teral number of patients, mean age or mean length of stay.
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follre -up care for thexr alierccele,

~r the Trad:tional Cate approzch for  the
pat .ents  consisted ot care as 1t
beer: given on the wards at the Royal
The Primary Care physiciang were

care and the plan of treatment {or each of

and services such as

physical therapy were only

:scapline upon reguest from the tieating

these professionals generally worked

~dependently of one another, communicating priwarlly through

“te patient's dossier and weekly sSocial service rounds.

The study admit-ed 4.4 patients 182 to rne convrol {1oo1s
a3 222 to the trial fi~.rs, Pati1ents entered the study
t nrough o screening proacess conducted oy the research
assistant shortly at*er aamission to the medical werd., Two to
f~ur days follow adm:iss.cr  pre-test measures of come of the

(¢4
cependent or cutcome vari1aples were made. Self coare sk:ills,
~rilrty, and mental status were assessed by one of the 14
~rzined  evaluators, These evaluators were Selected Zrom
oot side “he RoOyal Victorie Hospirel and were unaware of the
st ady obtectives or tne treatment group of the patients,

The coliection of beotn process and cotcome  data  was

ccsidered necessary o assess tne guality ¢ care delivered

N

L Y

care, 1in

fectiveness of trne program offered.

In terms of the

S

formatia~ was Jathered on the time spent .n
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procedurea, compiicat oas o con sultat Lons were 1 orded g
We ., i as t e timaing of mplementat oon of  spec.alized services
01 physical and occupational therapy. The use ©f  health
ser c1ces after discharge was mon:tored on  ar ongorl'g basis
wiin spec:fic .nformation peing collected on the ut:lization
of physicran and c;mmunity nurse  services, Soclal service
corntacts, hours of home serv.ces, and visits to the emergency.

Four ftollow-up 1nterview cvaliluations- wers condacted by
the same traxned evaluators wi ~ completed the 1nmit:al
assessment » elther by telepnone or direct contagt, wherever,
the person was &t the time. These were at I2 vo 16 zays post
admisasi10n, one mont ts, three mont ns, and s:1x  months post
adm: ssions. The outcome variables provided informatyon on * he
patient's abil.ty for self care, continence, mobil:ty. In
add.t1on, home ACLIv.tles, socCla. interacticr, anc mental
sta* us of the 1ndivideal were alse monitored,

The .nstruments used .- this study i1ncluded the Barthel
Incer (Mahconey and Barthel, 196%; Grange:r et al., 2979 o
mea s are performance 1n act: 1ties of daily lav.ng (ADLy; the

LORS (Leve. of Renabil:tatic- Scale, Carey anc Posavac, 1978}

act:vities and soci1al 1rteract:on and the Partable

f.
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Mer<al S.atus ‘Pterfler, 1976), a subpscale of <ne OARS

» 77

"Mu . maidimernsionas Functione.  Assessment” to  measure  mental
funztaion. All  instruments selec-ed for tri1s study had
prev:.ously peen f.,eld zestec and standardized c¢n a variety of

’
pat -ent pcpulatisns,  Therefcre, 17 was felt that trey woulid

e
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provide  a gooZ mechanism  for >hserv.ng and 1eporting  the
pariente.’  fun-tional abil ti1es and changes over time. In
acditior . data  on  behav:ic: patterns  such as  wander .ng,
agyress:~n, and abusiveness vwere c¢ol.ected, Altnhrtugh *his
index warn not standardized, knowledge of behavior patterns was
considered 1mpcrtant because of tne impact it had on place of
residence upon discharge,

In the spring of 1984, the f:nal patient evaluations were
completed. The data collected was coded and processed for
analysis. Thr ough this breakdown, 1t was possible  to
determine whether the two study groups were, in fact, alike
with respects to their badfeline characteristics. The two
groups were then examined and compated f0r their outcomes from
hespital stay. in add.ticon, specific analysis was used to
define which baseline factors, otHer than team care, were
associated witn favourable or unfavourable outcomes. This
informat:on will aid in the development o©of a system which can
be used to recognize future high and low risk patients.

The acute care hospital plays and will continue to play a
predominant roie in meeting the needs of the elderly patient.
Therefore, it 1s important to clearly define this role and the
effectiveness <=f the services ctfered to this poepulation.
Thus, the study conducted at the Royal Victoria Hecspital was
able to provide vital information on 1ssues of :1ndividual
pa+ient management, and quidelines for <the future planning of

sServices.
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CHAPTER I1I

The Present Study
The present study examines the quality of the data
collected from the Parent ‘Xnvestzqation. The over-all
opject:ive of this research was to assess the reliability and
the vglxdity of a set of standardized ipstruments which were
used in the controlled clinical trial of elderly patients.
Given the distinct elements of Dboth sets of measurements, two

separate studies were conducted and therefore will be

rndividually reported.

Quality Assessment
The Reliability Study
Objectives and Hypothesis

The specific objectives of this reliability i1nvestigation
were threefcld: a) to estimate the overall variation among the
twenty-three raters and the study norm, :n the scoring of
selected functional status‘ :ndices. b) to examine the
inter-observer reliability among the fourteen evaluators, f{ive
interpreters, and the four study instructors. ¢/ and finally,

to measure “he intra-observer variat:i:on for all raters 1n the

two trial i1nvestigation.
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The initial experiment examined the degree of the
over-all wvariation in the observed scores among the study
evaluators, interpreters, instructors when compared to the
norms of the reliability study {(Dr. S.wW-Dauphinee and Mme M,
de Lormier), The Prinicpal Null Hypotheses were: a) There was
nc significant difference in the mean scores among the
evaluators, interpreters, instructors, and the norm refercnce,
b} There was no significant difference between the study
raters. That 15, on the average, the examiners obtained
uniform score: on the same patients assuming that the patient
status di1d no' alter. c¢) There was no significant difference
within + « same rater ;s Bmeasured in the test-retest seguence

{

(second to first trial). |
In recognition of possible systematic bias among study
educators (Henderson, 1975} XKnatterud, 1981) the tourth
hypothesis was included which stated: d) There was no
significant difference between the mean scores ot the four
study 1nstructors; Dr. D.G., Principle Investigator of the

Geriatric Study; Dr. §.W-D., Co-Investigator; Mme M. de L.,

Study Co;ordinator; and Mme S.J.B., Study Instructor.
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$tudy Populations and Methods
Selection of Participants

The study raters were classified 1n£o three separate
groups. The first group was referred to as the Parent Study
evaluators and were responsible for the collecting of data for
the Geriatric Trial. The interpreters made up the seccnd
group of raters and were employed by the Parent Study to
assi1st the reseach assistant. and study evaluators 1n
communication and data collection procedures with patients who
did not understand English or French., The third group of
raters consisted of the study mstructors who were
responsible for the operation of the Geriatric Study and the

education of the selected raters,
Bvaluators

Since 1t was considered important that the study raters
have an understanding of, and experience 1n tne art of
mterviewing, study evaluators were recruited with these
attributes when possible. Prainr knowledqe and practice :n the
measurement of functional status i1n a patient population was
also preferred. This request resulted in the employment of
several candidates with professional backgrounds in the fields
of nursing, physical aad occupational therapy. Careful
attention was giver to the selection of data cellectors not

associated with the Royal Victoria Hospital to reduce the



166
awareness of the study objectives. Nevertheless, two
evaluators were selected from this institution,and-~therefore
were responsable for gathering data by telephone or home
interviews exclusively.

In total gixteen evaluators were chosen for the program.
There were five nurses, four physical therapists, two
occupational therapists, and five non-professional
individuale. Of these, two people later refused to take part
in the 1initial reliability experiment and therefore were
dropped as data collectors from the Clinical Trial leaving 14

\

active evaluators.

Interpreters

Becpuse o©f the heterogeneous catchment area of the Royal
Victoria Hospital, ©patients with different ethnicities were
frequently admitted. To deal with this factor several
interpreters were recuited to assist the research assistant in
collecting pertinent data. In addition, these interpreters
provided an essential link betwesen the study evaluators and
many admitted patients. Through simultaneous translations of
the study questionnaires, many patients who had accepted to
become a part of the Ger:iatric Trial, continued to participate
in the program over the regquired s:x month follow-up. The
lanuages needed for this study included Chinese, Portuguese,
Italran, Greek, Polish, French, and English. Thus, five
different 1nterpreters were selected, trained, and made

available for all the necessary hospital, home, and telephone



interviews,

Patients

In order to conduct t!« reliab:lity experiment, six
patients were selected from ¢ne "Centre de Réadaptaticn de
Constance Lethbridge” to take part in a series of video- taped
interviews, The criterion for select:on required that the
subject have some deqiee of physical disability but good
mental funct:ion. After each patient was given careful
explanation of the purposes and procedures of the video
5€5510NS, informed consent wasg obtained from each
participating 1ndividual (Appendix 1). All patients were
advised that they could withdraw from the testing program if
they so desired and were assured that their departure would

not be detrimental to their continued care.

Training the Raters

Careful trainming of raters :s crit:i.1al t the successtul
use of functioal status :indices 1n any arge clinical traal
{Henderson, 1975). Therefore, prior to the start of the main
study, a detailed training regime was instituted at the koyal
Victoria Hospital to familiarize all study raters with the
study populat.on, tne selected study indices, and their
scoring systems (Figure 3-1). Since nct all evaluators were

experienced in patient 1llinesses and hospital procedures, an

introductory sessi1or  reviewing the nmore common geriatric
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illness was/provided by Dr. D.G. one of the study instructors.
The trainees were then given complete written descriptions of
the scales to be used, operating procedures, and specific
instructions 1n how to conduct an interview. On the same day,
one of the trainers (Dr. S. W-D or Mme M, de L.) demonstrated
each scale with selected consenting patients and independent
scores were recored by all raters. The examiners were then
instructed to study their work manuals and to return for
further testing at a later date. During the second training
session, each examiner was reguested to conduct interviews
with two or three different patients while the trainer
observed. Both trainer and tra:nee independently recorded the
scores for each of the testing scales and findings were later
examined for «their consistency. Results within a ten point
spread were required, the exact agreement depending on the
specific test. Major discrepancies were discussed with each
evaluator to determine the:r interpretation of the particular
guestion and to gain further 1nsight into the evaluator's

over-all understanding of the index,.
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TRAINING REGIME

Introductory Session

A

Training Session

Use of Scales Interviewing Techniques
Patient - Trainer Interviews
Patient - Trainee Intervievws

Video Testing Session I

‘video Testing Session 11
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Reliability Study

Overview

Original plans for this present research were  to
encorpcrate an Incomplete Latin Square des.gn in the initial
evaluation of the reproducibility of the study raters as
reported by Kuzma (1969). However, with the expansion of the
number of data collectors from eight to nineteen, and the
severity of the 1llness of the study population under
consideration, the Incomplete Latin Square design posed
several problems. In addition, reported patient fatigue
during testing interviews (Kuzma et al., 1969), learning
effects on the part of patients and raters {Potvin et al.,
1975; Henderson et al., 1975; Loewenson et al,, 1972), and
administrative and scheduling problems confirmed the need for
a design which would control for these sources of error and
not tax the target patient population unnecessarily.
Therefore, a factorial dgsign was selected {or this experiment
through the a:d of the video-taped patient interviews. By
definition, the factorial design 1s a method of setting up an
experiment to assure that all levels of each 1ntervention or
classificatory level 1s used in combination and seqguence with

every level of the other study factors {(Last, 1983).
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Study Description

As mentioned, the teproducibility experiment en orporated

a series of video-taped 1nterviews cons:isting of six patlentg
selected for the variability of their physical sLatu;. The
"Centre de Réadaptation de Constance Lethbridge” was
approached to reguest their assistance 1n the preparation of
these audio-visual tapings. This Center specializes 1n the

long-term rehabilitation of patirents suffering from varied
physical and mental disabilities. Emphasis 1s placec on
tegaining degrees of functional independence and the return to
community living. It was felt that the climate at this Cepter
was more i1n keeping with the home environment and therefore,
could provide ar appropriate sett:ng for the testing of the
study scales, particularly when examining the variables of
ambulation, home and outside activ:ities.

S1x  consent .ng patiencts attending the Center were
selected for the taping sessions: three French-speaking and
three Eng:i1sh-speaking individuals. In order t{o 1ns.ie
complete understarding between the 1nfterv:ewers and patlerts,
Lwo separate tral™ers or 1nstructors were used .n the tap:ng
3e$5510NS5. Dr. S. W-D. was responsible for the Engl:sh
interviews while Mme M. de L. conducted rhe Frer-h sessions.
From tnese <ri1gina. tapes, standaré scores were recorded to pe
ater used :~n the analysis of the over-all var:iation between
he study raters and the pre-determined study nori.

L ser.es of tescs  were then organizec us:ng Lo
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for all stud. part i pant -, Each eveeluator  and  tterp: otey
vieved &ll 5:v pateont taoes, tnree <vench ©od thrse English

and anaependently soored  the pathent<  with *he ecupropriate
indices, Since direct patient interviewins was ~liminated
from these sessions, questions concerning points of ambiguity
or lack of cilarity were answered by the study instructor
responsible tor the preparation of the video tapes., The order
of tape presentatior followed the one through si1x sequence.
Two weeks later, the tests wer> repeated 25 in the first
session  but the crder of the tapes was reversed. Each
observer rated the s:¥ randomly selected patients for each of
the selected wrder conditions, so0 +that a total of 168
different test performances were observed for the fourteen
evaluatcors and 60 test performances were reviewed for the five
interpreters. Henderson, 31975} 1denti1fied further possible
measurement errors steming from inconsistenciles ameng  study
InsTruct >rs themselves, therefore putting the entaire
educatioral program and training sessions in  guestion., With
th:s in mind, the four study 1instructors were also required to
view all six wideco-tapes, scoring each patier: inaependently
as stipulated in  the testing sessions  for a.l orther

evaluators. Each anstructor rated the six

-

andomly selected
pat:1ents for each of =the se.ected order condit:ions, so that a

total of 38 different -est performances were <otaineZ for the

instructers, Tne obrective 2f this exercise was to Zeterrine
1f agreement could pe atta:ned among the stugy  troiners wno
wer= resyronsible {or tne cortinuved instructior <f the group of
fra:nees, If > maio- deviat.on of scores was  seer 1r ejther
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Agsuring Adherence to Study Protocol

The monitor 1ng ot adherence to study protocol was assursd

through one hundred and five nspections of  uospital

interviews and  forty-six inspections of  home  eval iations,

During these 1nspections, an nstructor acacompaned @ he

evaiuator and rthe interpreter 1f present ard ndepende 1t

scores were recorded by all 1aters, Hospital 1p-erviews

averaqged between ten anc twenty minutes 1r lepgth, while hoeme

thirty

P

interviews generally took twenty to MiTiutes 'O

complete, This addit.onal <bservation peri~c¢  pro. _ded an

on-go:ing verification >f the consistercy or  variztion o
i

scores and on-the-spor anstruction, f difficult ies we e

éncountered,

Instrumentation

1. Barthel Index

/0
in the Ger:atric §>de, *ne gerforsance - act. tries Lf
dai1ly activities (ADL:! wos measured py vne uce ~f the Barinel
- t

index, developeZ by Manoney =1d Barthel 1865

Thro.gh =this scale, a paselire fecr ean pat:ant  =~a3g
estar.:sheZ, anc prozress 1o o ireatrent program folloeed,
This scale likew.ge, serves as ore of “re <3sting wLols for
she reliar.lity erperiTest

o [ R
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the reliability experiment.

2. Level of Rehabilitation Scale (LORS)

To examine the "quality of life" of .the individual in the
community, the Geriatric Study selected the Level of
Rehabilitation Scale (LORS) (Carey and Posavoc, 1978)
{Appendix 3). This scale evaluated the basic household
functions related to living at home, as well as engaging in
outside activities and social interaction with other
individuals. However, only seventeen of the eighteen items
vere used as it was felt that the question concerning work and
school activities, was generally not applicable to their

¥
elderly population.

Data Collection Procedures

Data for the Geriatritx Trial were obtained through
hospital, home or telephone intergaews with patients and a
relative when possible or apother 'significant person' using
the two study scales. Similarly,  hese scales vere used in
the Reliability Study to examine the variation among the data
collectors, and to determine their general understanding of
daily living activities. Data on pertinent characteristics
wvere obtained for all raters participating in the Reldability
Experiment. This was achieved by assigning one of the study
instructors, the responsibility Bf scheduling and testing each .

of the selected raters. Data were gathered, verified, and

coded for each rater during the video-testing sessions and
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during the periodic inspections to ensure adherence to study
protocol. Repeated examina;:ions of each rateg ;vere passible
through scheduled patient interviews either in the hospital or
home ‘setting.

Detailed records were kept throughout the study on each
rater as well as those who droppgd out or refused to continue
in the testing procedure. All data were coded twice and
randomly checked a third time to ensure accuracyﬁin the
recording of the information. The codes vere then copied to
transcription sheets and verified for copy error.
Professional computer data entry services were used to reduce
further possibility of mistakes in filing the data into

<

separate working files in preparation for analysis.

A,
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The Validity Study

'T%e specific objective ?f this aspect lbf the
investigation was to determine ‘the validity of set of selected
study indices chosen* by the Geriatric Trial of the Royal
Victoria Hospital to evaluate the functional status of persons

aged 70 years and over.

,
The Principle Null Hypothesis was: Tpeif//_sz ne_
significant relationship between the scores from the Geriatric
Study Indices, (Barthel Index by Mahoney and Barthel, (1965)
and 'the (LORS) Level of Rehabilitation Scale by Carey and
‘Posavac, (1978))' and the selected validity' testing scale
(Functional Status Assessment Instrument (FSA1) by Jettg,

—

(1978)). -

Validity Design

This present study qxa?ined the wvalidity of the LORS and
the Barthel 1Index in association with-the Functional Status
Assessment Instrument (FSAI) designed by Jette, (1978) using

criterion-related validation techniques (concurrent-type).
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The Validity Study was divided into two parts. The first
section dealt *with the Hospital Interviews oniy which included
patients who were initially wevaluated -in the acute-care
setting and continued to remain in hospital or some other form
of semi-protected environment for the full six month follow-up
of the Geriatric Trial. For these inteqviews, the Barthel

Index and the mobility and self-care items of the Functional
Status Assessmen; Instrument (FSAl) vere compared. The LORS
was not included at this time, as the tasks of food
preparation, home maintenance and outside activities were
generally not applicable‘for\these people.

The second section of\\\the Qalidity Study . examined
patients initially seen in the ute-care setting and then
followed through personal interviews in their own homes. For
this aépect of the study, the Barthel 1Index was used to
tollect data on mobility and self-care while the LORS was used
" to record home, outside and social activities. In this
instance, the full Punctional Status Assessment Instrument
(F%AI) was employed to test the validity of the Geriatric
scales using criterion-related procedures. In order to limit
the problem bf patient fatigue during the scheduled hospital
and home interviews, the evqluator _conducted the interview
using the two Geriatri¢ Scales while - the accompanying
instructor simultaneously recorded the responses on all three
scales, The FSAI included some gquestions which were not

present on eigher the Barthel 1Index or the LORS. These

«
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QUe;;ions were then asked after the formal interview had been

* ycompleted. \ It was felt that the additional info;mation from
the instrument (FSAI) would bfovide' furtﬁe? detail of 4th€

patient'slfunctional status,

)

-

Instrumentation

The Prinicple InStrument of the Validity Study was the
angtional Status Assessment: Instrument (FSAI) desi?ned by
Jette (1978). The current version of the- FSAI assesses
Fependen;e, pai; experienced, and difficulty involved in
performing eighteen different activities of daily living.
These 18 activities were selected from an oriéinal pool of
over 45 activities based on factor an;lyses of the underlying
structure of these }tems (Jette, 1980). The modifigd version
was then tested for its reliability ‘in a study involving
adults with rheumatoid arthritis (Jette, 1980):; 1In responding
to questions. in the FSAI, a respondent is asked to use the
time frame of the previous seven day period. Respondents"are'
further asked to respond accof&ing to their preceptions of the
average amount of help used, pain experienced, -or diffiqylty
involved in carring outfiheir daily routine. Thds the FSAl is
designed Eo gather a relatively stable assessment of average
function over 'a relatively short time period. The scoring
system for depindenc; ranges from one (1) 'u;es no help' to

five (5) 'unable or unsate to do the: activity'. Pain is

‘.i;n N
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measured on a scale of 'zero (0) 'no pain' to seven (7).

'extremely severe pa{n', and difficulty on a sché of zero (0)

'not difficult' to seven (7) 'eitremely difficult’ (Appendix

0 .
Data Collection Procedures

Similar techniques were used in the handling, coding, and

verifying of the Validity data as was employed in the
Reliabiiity Study. ﬁ

¢
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Data Analysis

fﬁe data recorded ‘on the three study questionnaires
(Appendices 1II, III, 1IV) v;re then~régistered on OMR Data
Coding  Sheets, NCS Trans Optic M£08-3276§-7654 and
sgbseqhently entered into the McGill Amdahl 5850 Computer.
The data were verified yy visual inspection with the original
questionnaires qs“well as by machine implement;d frequency and
logical checks. All detected errors were corrected and éﬁe
cleaned data were then set into separate files in preparation

for analysis. ~ .

" Relisbility Study o : .
The primg;y hypothesis of the Reliability Study,' that
there were No differences between the fourteern evaluators, the
five intefpreters, the four '{nsttuctoré‘ and the study
Acriterion vas tésged_ using the analysis’ of 'vgriance.
'Similarily,»the three remaining hypotheses, that there vére no
differences'batfeen and within the twenty-three study raters
was tested by the ;nalysis of variance, using the mixed model
for nested classiticatiéns with unequal samples. ' Analysis of
va;jaéée (ANQVA) is defined as a statistical procedure that
isolates andQ:;;:;;EE\the contribution of categorical factors
to variation in the \meaﬂ of a continuous outcome variable,
The data are divided into categories based on their valugs for
each of the independent variables, ahd the §ifferences between
the mean ou£&ome values of these categories are ,tested for'

N
1
i
v
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statistical sigﬁificance (Last, 19@&). A mixed model (Model
I11) applies when the experiment involves one or more factors
which have fixed levels and the remaining factors are a random
‘;ample of a set o{ treatments about whigh the experiment wants
to make inferences (Hays, .1963). Nested by definition occurs
in an experiment when categories or levels of one factor t;ke
effect oniy within levels of a&other fac;or (Hays, 1963).

, The overall variation between raters is provided by the
analysis variance'tqble and its ”vatestf. However, to examine
the differences between the groups of participants a more
detailed bfqudown of the independent variables is required.
Instead of eséiﬁating-effects directly ‘by taking differences
of the\gréatment mgéns from fhe grand mean, as in fixed

effects models, .in mixed models the .interest lies in

estimating the true variance attributed to the examiners. The

proper tool for determining appgggriate,er;or variances fpr~

»

more complex situatidbns is the set of expected mean 5quarés.
Expected mean squares are algebraic expressions specifying
vhat functions of the model parameters are estimated by the

mean squares resulting from partitioning the sum of squares.

+ Coy . .
Generally, the expected mean squares are linear functions of

elements representing: (1) error variance,((Z) functions of

variances of random effects, and“(3) functions of sums-of .

sqqéres and products (quadratic forms) of fixed effects
(Freund and Littell, 198l1). Using the SA% Program for General
iinear Models, the coefficients of the componenf?agf vér%ance
a#d ;he subsequent equations for the expected‘mean squares can

be obtained from <+he Analysis of Variance. Thfoq%sp the

A

- » 14
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partitioning of the components of variation for selected
depeh@ent vériablef, the differences between:and within the
study raters as well as ‘the observer-order interaction can be
determined.

One vway of demonstrating that a factor accounts for a
given amount of variance is by the index known as the
pqpulation intracl§§s correlation coefficient (Bartko, i966;
Fleiss, 1975; Kramer. and Feinstein, 1981): ‘ - -

*

: . o
P, A

' N » '
C,” - P p

? ——

The intraclass coefficient for the grand population wii; be

. * . a
zero -when C, is zero, and will ‘reach unity ‘only when G =0,

L S

given»tﬁat . 0:, s . 0. 'This intratlass correlation \
Vi

N

coefficient has been used in this study to deterinine the ingér—*
A

addition, the pbreliminary data ahalysis included mean +SD,

and intra-rater reliability of all study' observers,

percentage of agreement ratios, meaurement bias, and Pearson
‘correlation coefficient to -examine the trends Dbetween
associated variables in comparison to the concordance between

f‘

- these same variables,

. r

validity Study

For the wvalidity study, Spearman Rank Correlation

" Coefficients (Rho) were employed to examine the degree of
association Between the three test scalés.' The Spearman Rank

Correlation Coefficient is a nomparametric measure that is

calculated as the association of the ranks of the data (Sall

. . v
£ ~
= . , RS

v N



and Delong, 1982). %his correlation indicates the degree to
wvhich two or .more sets of observ:tions fit a linear
relationgship. This coefficient represented by the letter "r"
can vary between +1 and ;1. 1f 1r#+l, there 1is a‘ perfect
linear relationship in which one variable varies directly vith’
the other. If r=-1, there is a perfect linear association but
one variable varies invérSely with the other (Last, 1983).

The Barth®l Index and the LORS both are scales which use

> nominal weighted classification for the separate items of

function but provide a’total score in continuous terms.
Whereas, the FSAI is a‘continuous scale ranging from one
through five for dependentce and one through seven for pain and
difficulty. Due to the differences in the scoriﬁa systems on
these three scales, nonparaTetric tests were chosen as few
assumptions are made. about the properties of the parent

distrubtions.

o
All procedures performed for these studies employed the

Statistical Analysis Systems (SAS). The SAS GLM procedures

for the Analysis of Variance (Goodnight, +1982) and the SAS

Correlation Procedures for Pearson and Spearman'sg Correlation

.

Coefficients (Sall.and Delong, 1982) were used.
. '

.
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'CHAPTER 1V
Results

Part I: Reliability Study

in total 288 video observations were examined to
determine the reliability among the twenty-three study raters
when compafed tb the Gold Sfandard.‘ These video observations
were made by three distinct ‘groups of raters: Group 4 was
comprised of 14 evaluators, Group II had five interpreters,

and Group III copsfsted of four - instructors. Using the

Bakthel Index and Level of Rehabilitation Scale, data were

collected and compiled for the functionally related areas of
mobility, continence, self care, home activities, outside
activities, and social interaction. Scores for each group of

raters wvere compared by a series of statistical procedurés.

Comparison of the' Three Groups of Rateérs to the Gold Standard
g . . ’ -
‘q,i‘ -

The scores obtained by the three groups of raters were

~

compared to the Gold ‘Standard for the ¢two video sessions’

(Pigure 4-1, 4-2). The distribution of the scores for the six

patients demonstrated that differences in overall physical

functioning were apparent for each of the patients selected. .

In each case, the Gold Standard expressed by. the dotted line,

set the measure of performance for each of the six subjects.

14
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Through the plotting of the means and the Standard deviations
of all the observed valu‘>, it became evident that variability
was present among the three groups of raters vhen compared to
the study's gold Standard. The question was how much?

In the first video sessién, the distributi;n of the group
means was moderately consiSten® for the first three subjects
while a greater va}iation among the raters and the Standard
was present fgr patientg, "four through six". On avefagé, thet
greatest variation of scores was seen among the Evaiﬁators
(Group I) while the Instructors (Group 11I) were credited with
the least deviation. Interestinglf, the scores recorded by
the Interpreters {(Group I1) tended to fall betwéea the twb
Professional Groups. When examining the repeated ‘scores of
the t%ree groups of raters with the Standard, a corresponding
pattern of results Qas‘ obtained. The Evaluator scores,
although ,demonstrating the greatest range of variation
remained relative. coﬁsistent over the‘two testing sessions.
The IQtetpreters, on the other hand, and to lesgser exf@nt the
Instructors showed a slight increas€ in the spread of:
functional scores. Here qgain, the greatest indecisions among
the raters involved patients, "five and six", In genekal,
there was a trend towgrﬂs an - dUnderestimation of'patient status
and this va;\more prominent among the Bbalua;oré, however, all

LN
raters underscored patient number "five"™,

P .
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In a similar fashion, using the Level of Rehabilitation
Scale to measure the instrumental activities of daily giving,
the means and Standard deviations wvere compared between the
three groups of raters and the Gold Standard over two video
testing sessions (Figure 4-3, 4-4). The total score is
expressed as a percentage, 100% representing independent
function. The Gold Standard was again represented by the
dotted line, setting the level of function for each of the six
patients. Upon consideration of thése figures, several
findings were apparent. First, the;e appeared to be a greatex
concensus of opinion among the three droups of raters and the
Gola Standard for three of the six participating _subjects.
While there was a spread of 10 to 14 poinﬁs separating the
raters and the Standard vhen patients "one, four, and five"
vere interviewed; it was patients "four and five" who were
' seen to be Ehe principle scfirces of rater variability.

In comparing plots of the two video testing sessjons, a
@ecrease in the overall rater variationwwigh‘tﬁe Gold standard
was noted. Underestimatiop was again apparent for three of
the six patients tested however, fairly good agreement amﬁng
the raters was evident for the remaining three subjects. 1In
addition to these findings, there aﬁpeared to be a tighter
clustering of grouﬁ means for all subjects -evaluated. In
pgpstrast to the Barthel Index, the LORS seemed to promote a

better agreement between the raters and the Gold Standard.
%

(SN
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Percentags of Agreement

»

To clarify the raters understanding of the study scales,
both indices were broken down into their comp?nent subscales.
The Barthel Scale was divided into’three distinct subdivisions
representing personal self care, continence, and mobility,

,whereas, 'the LORS was separated into household activities,
outg}de activities, and social interaction. T0 identify the
specific sﬂurces of variation among the three groups of raters
andgthe Gold Standard for the six study patients, detailed
analyses of eacg subgroup were performed. The first procedure
used was the concordance approach. The expression of
percentage. Sgreement or agreement ratio has begn‘ the
traditional way of _indexing concordance for ordinal data
(Kramer and Feinstein, 1981). For this study, the principle
interdst was to determine the ‘pgrcentage of agfeement between
the twenty-three raters and the Gold Standard. Tﬁe agreement
ratio is def}ped as the number of raters in accordance with
the Gold Standard per item, divided by“”the total ,numSer of -

-

observations for that item.

5 .

#Raters agree with the Gold Standgrd

Agreement Ratios ~-----m-m--- oo --- X 100%
. . total % of observations
) Using this formula, it was posgible. to cémpare the
Bart@el Index data as scored by the three groups of raters‘and
the Gold Standard over the two testing sessions. Findings are

reported in Table 4—1,for‘thé three subscales and ‘the Total
1
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gscore of the Barthel Index.

The’ first variable to be assessed was that of Personal
Self Care. In the first testing session, the percentage of
agreement between the tvig;ytthxee raters and the Standard

ranged from 50% for patient "five" to complete agreement 100%

" in the case of patient "one"™ _and patient "three". As seen In

the presentation of the mean scores, patient "five".continued

to produce ,the greatest source of uncertainity among the

. raters. It is not surprising, therefore, that the agreement

ratio between the raters and the Standard’ was relatively low
for this patient. /

The . Continefice variable was'then examined. . 1n this
situation,’the calculated agreement ratida appeared to be gobd
to excellent with values ranging’trom 83% to 100%. Once more,’
it wvas the performance of the fifth patient which reduced the
level of overall agr?ement. ’ "

The level "of Mobility seemed to be a sgource of
considerable disagreement between the raters and the’Stdndard.'
Here,'ratfos extended from a low of 21% in the case of patient
"two® to 100% or totgl agreement for patient "three".

s .
The Total Status score of the Barthel Index is a

[

composite of the variables self care, continence, and

mobility. Agreement ratios for this variable are, therefore,

" gtrongly affected by the three subsections Jf the scale which

can often produce a hnsking effect. However, the Total Score
of the Barthel Scale is important in the ejaluation of overall

treatﬁeﬁt.efféctj§énesa. Furthermore, the- Total Score of the
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Barthei Index has frequently been used in the classification
of patients for placement. For these reasons, it vas deemed
‘important in ‘thiq study to determine the overall variation
begween the raters apd the Standard using tﬁe complete score.
Concordance between the raters and the Gold Standard in
determinjng functional status was lowest for patient "five" at
17% while a 964 aéreement was reached for patient "three™. In
the second video testing‘of the Barthel Scalé, the agreement
ratios remained basically unchanged. It was the mobility
status which continued to be the main factor responsible for

low rater agreement with values ranging from 21% to 96%.
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Agreement Ratios Between 23 Raters and the Gold Standard
for Two Video Sessions Using the Barthel Index (100%)

Barthel Scale

Table 4-1

. 94

Video 1 . w
Patients 1 2 3 4 5 6 i
Self-Care 1.00 0.92 °~ 1.00 0.75 0,50 ,_0.83 .
Continence .1.00 1.00° D0.96 1.00 .0.83 1.6d
Mobility .0.5¢ 0.21 1.00. 0.63 0.29 0.38 )
( v.Total - . 0.54 0.21 0.96 0.54, 0.17 0.38 .
- ‘ “1\« E - N ::: ‘ : . . .
ot ' N - . @ ¢
N yideo 1l .- -, ~
- Self-Care: 1.00 0.92 .1.00 0.86 ° 0.67 0,71
. Continenceé 0.96 . 1.00 0.96 1,00 0,92 1,00
9 Mobility  0.58 * .0.21 .0.96' '0.58 0.38 0,29 :
' Total 0.5¢ ,0.21 0.92 0,50 0,29 0,21
. E
) 1
- , 1
¢ . . i s
- * »
, ‘ . R 3
M : - ‘ h
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Agreement Ratios Between 23 Raters and” the Gold Standard’

for Two Video Sessions Using the LORS (100%)

LORS
Video I

Table §-2

f

95

Patients "1 2 3 4 5 6
Home 0.42 0.33 0.38 0.25 0.33 °0.79.
Outside - 0.25- 0.08 0.46 0.38 10.29  .0.38
Social 0.51 - 0.83 0.96 0.21 0.17 0.2l
Total’ 0.7 0.17 0.17 0.04 0.04 . 0.04
Video 11 °
Home p.5¢ 0.33 0.29 0.25 . 0.38 0.79
. Outside _ 0.38  0.25 0.46 0,38 0.38 0.33 "
- Social . 0.5¢°. 0.83 0.88 0.08 0.17 0.38
' . . A
Total 0.42 0.21 0,13 0.04 0.08 0.08
— i
;-
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The percentage of agreement was then calculated using the

} .
Level of Rehabilitation Scale (Table 4-2). Ratios obtained

for, the home activities wvariable indicated a marked .

discordancé between the raters and the Standard with values
ranging from 25% to 79% agréement, When patients vere
examined in relation to outside activities, once again, it was
the functional status of patient "two"™ that presented the
greatest disagreement among ;hé participants. Ratios' were

’

consistently low with values extending from B% to 46%.

The variable of social activities was another source of .

fluctuating agreement among the twenty-three data collectors.
As previously seen, it .was patient "five" who posed the

greatest uncertainit? (17%), while in constrast, ood to

excellent concordance (53% and 96%) was demonstrated for’

patients "two and three". Like the Barthel 1Index, the Total
Status variable of the LORS was a compoéite score of home,
outside activities and _social interaction. In general, very

poor agreements between the raters and the Standard wvere
A

"established for all six patients with values rangingcfrom 4%

to 17%. ) ' ‘

Repeated testing of the same patients, two weeks later,

resulted in verﬁ*similér‘rafios with the exception of patient
"one" where fétet ag;zpment had improved to 42% for the Total
Status variable. In addition, there was a threefold i;crease
in agreement for ﬁatientp"tyo" in outside lactivitieg, ¥hile
agreement in social‘interaét{on for patient_"four" was redﬁced

to 8%.

In sum, the percentage of agreement ratios was useful in

*
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providing an estimate of the concordance among the 23 raters
and the independent Standard. However, this information vas
limited as it could only establisﬁ a trend or a relatedness of
raters séores. One of the major- disadvantages of this
procedure was that it conside;ed perfect ageement only and
iénored the extent of agreement expected, by chance algQne.

: (
Furthermore, the degrees of partial agreement and disagreement

were not employed in the analysis.
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Measurement Bias

In appendices five throu;h seven, Barthel Index scores
recorded by the twenty-three rateré are displayed along with
the actual values reported by the Gold Standard for the six
patients over two video ‘sessions. Oon 'average, Group I
(Evaluators) underestimaied the functional status of the six

‘patients. Nevertheless, this negafive bias was mild with
values ranging from -.61% to -8% (Appendix 5). One exception
‘was seen in the case of patient "five" vhere a -13.3%
underestimation ‘was present in the first testing session.
However, in- thg;&?econd testing of the Evaluators, this
negative bias was reduced to -9%. ‘

The Tnterpretérs (Group 1) were also inclined to
under;stimﬁte the “wix patients’ functional status (Appendix
6). As seen previously v{th the Bvaluétoré, the negative bias
was_reiatively small with va]:ues~ ranging from -1.8% to -7%.

Once . again, it was  the fifth patient' which presehted the

greatest variation between the Interpreters and the Gold'

Standard (;11.4% ‘Video I 'and -7.3% Video 11). However, for.
patient "one and two", in particular, there w;s a total
absence of group. bias between the Interpreters and the
Standard. - '
In consttégt to the first two groups of raters, the four
Instructors demonstrated 4§ sliéht overestimation of the

* functional status of the six. patients. for both testing
- sessions (Appendix 7). fhe values 'ranged from +.002% to

. \ o
+4.4%. The major exception was again patient "five" with a

.
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negative bias of -27% when compared to the Standprd. However,
this negative bias was completely eliminated in the repeated
Lesting‘of the Instructors, two weeks later. On average, the
individual Instructors agreed more frébuently with the Gold
Standard thus reducing @he'group's Eollective-bias. For all
groups, individual fater bias was <clearly apparent,
ngvertheless, no sf;gle rater consistently measured below or
above th group mean., '

The three‘seéarate tables~examining group’'bias were then
collapsed to estimate the overall group bias®* and comparifons
were made with the Gold Standard (Table 4-3). On average, the
raters' wunderestimation of functional status in the first
testing session was non consequential *for all practical
purposes. The one exception was again, patient "five" rhere a
17§ negative bias was present. However, in the set™f scores
from the second video session, there was a marked decrease in -
group'bias (-.003% to -5.3%).~¢§n sum, it was the Evaluators
(Group 1) who‘ showed the greatest discrepancy using the
Barthel Index when c9mpared to the Standard. In general, they
undérestimated the functional status of the six selected
' . patients while the Instruct?rs (Group III) were relatively
cbmbatable with the norm. Interestingly, the Interpreters'’
scores continued to fall between the other two groups of
raters. Nevertéeless, wvhen difficplt or ambiguous subjects
wefe introduqéd, all groups tended to 1lean towards the
underrating of patientéf'perfoémance. In the second testing

of rater reliability, group bias was consistently reduced for

all groﬁps.
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Table 4-3

Differences”between the Gold Standard and.all Raters
using the Barthel Index Scores

in Two Video Sessions

Patients

1 ) 2 3 4 5 6
Gold 95 84 80 99 .89 94
Standard
Group I (Evaluators) ’ !
videol  92.9 84.7 80,0 91.0 77.1 _ 89.7
Videoll 93,2 82.3 79.2 94,7 8l.1 89.1
Group Il (Interpreters) '
Videol 96.8 87.5 © 18,0 97.2 78.8° 94,2
VideolLl 95.0 . 89,8 80.0 97.0 | 82.4 88.8
Gyoup 111 (Instructors)
videol 95.0 87.7 80.0 99,2 65.4 95,2
Videoll 98.7 87.7 80.0 99.0 89.0 « 97.7
Overall Group Means '
Videol 94,9 86.6 79.3 85.8 73.7 ., 93.0
VideolIl 95,6 86.6 79.7 96.9 84.1 * 91.8
Overall Group Bias * ‘
VideoI -.10 2.6 - "~ =.66 -3.2 -15.2 . -0.96
Videoll .63 ,2.§ . —.26 -2.1 -4.8B0 -2.10
Percentage of Difference
Videol -.001 | ,3.1 * -.008 -3.2 -17.0 -1.0
VideOII 0006 ' '3'0 .« -0003 _2-1 -5a3 _212

Y

* Overall Group Bias. 1S the measure of the difference between all
raters scores and the true scores (Gold Standard)

>
4 N
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ar information 1is presented for the Level of

Rehabilitation Scale(Table 4-4}). Once again, there was a
tendenc}U among all raters to underestimate the functional
status of the six patients. 1In the first testing session, the
Evaluators (Group 1) demonstrated a negative group bias in
four of the six patiepts assessed with a percentage of
difference ranging from -4.6§ to a high of -22% when compared
to the Gold Standard (Appendix 8). For the remaining two
patients {subjects one and six) there was a noted
overestimation of the status with valves of +6.7% to +18,2%.

Retesting the LORS two weeks later, the Evaluators
increased their range of negative bias from a -6.5% to -26%
differencte with the the Gold Standard for the same four
subjects. However, the g;ported overestimation of patients
was markedly reduced to only +1% for subject two and +5.2% for
the sixth subject. - fer

The Interpreters (Group 1I) followed a similar pattern as
the Evaluators 1in using the LORS (Appendix 9). A neqgative

bias was present in the same four patients, ‘The

underestimation of status was the least for patient "three" at

-2% and the greatest difference was recorded again ‘for patient

"four™ at -23%. For the remaining ' two subjects, the
Interpreters followed the same trend as the Evaluators in
underestimating the patientsﬁ function, however,§§he bias was
noticeably increased. There was a 9% positive bias in the
case of .patient "six" while there was a +37% overestimation

for patient "two". In the second! testing session of the

Interpretars, the negative patients was clearly reduced.
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The. Instructors as a qrou "demownstrated the highest
negative bias for patient four (31%) when compared to all
other raters and the Standard (Appendix 10). 1In addition,"
there was marked underestimation Jf function for . patient
"five", -21.8%. The range of positive bias wvas however in
keeping with the other two groups. For the retesting=of the-
LORS, the Instructors continued to show -13% to ~-24%
underestimation of status for pﬁtients "four and five" while
the positive bias was increased to 15.6% for patient "six".
One major change in_the Instructors decision-making was in the
classification of status for patient "two". Here, the
Instructors fluctuated between a noted overestimation in. the
first testing session, +18.7% to a slight wunderestimation of
-2.6% for the same subject in the second video session.

When the differences Between all raters and‘the Gold
Standard were examined for the LORS, :he trend towards
underestimation was still p;ominent. Clearly, patients "four
and five" drew the greatest negative ’bias (-25% and -17%
respectively). The second patient on the other hand, was
classified by all raters as having a higher level of function
than that determﬁned by the Gold sfandard. In examining the
second set of scores, the magnitude of the negative bias
peréisted (patient four, -25% and patient five, -14.7%)

however, the level of positive bias was strikingly reduced.

From calculating the measurement bias for both the

Barthel Index and the LORS, preliminary estimates of
individual and group variations with the Gold Stagdard could

be established. In addition, the diré;tion and the percentage

-~

>/
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of “rater deviation Standard were determined, however,” the

sources of rater variation and the magnitdde were yet to be

measured. - )

.



Table 4-4

/~<

LORS in Two Video Sessions

—?

104

—

Differences between all raters and the Gold Standard in using

A
-

Standard

40

Group I (Evaluators)

Group I1I (Intérgréters)~

Group III (Instructo;g)

Overall Group Means

videoll: 73.7

Overall Group Bias * o .

VideoIl: -4.,2

Percentaée of Difference

Patients .

2 3 4 5

58 57 57 53
¥- .

33.1 63 84.3 54.0
28.0 59 42.1 52.8
38.2 65.6 43.6 53.0
29.8 66.0 _ 42.8 53.6
33,2 . 68.7. .39.2 - 49.2
27.2 67.5 43.2 54,5
34.8 65.7 22.3 52,0
28,3 64.1 ' 42.7 53.6
6.80 -1.2 ~14.6 -10.7
.33 -2.8 -14.3 -"9.9.
24.0 -1.7 - -25.6 _ ~-17.0

<, 1.1 - -4.1 -25.0 ~14.7 &

»

42.7
42.1

43.4

41.4

42.5
46.2

42.8
43.2

* Group Bias is the measure of difference between all.
rater scores and the true scores :(Gold Standard) -

v



Gold Standard through the Analysis of Variance ™~

1}

To identify the sources and magnitude of the variability
among the three groups of raters and the Gold Standard, a
‘rqpeated'measUtes ,analysis of variance (ANOVA) for a mixed

model was employed. The total variance £f6r each of the

functional subscales was estimated, then divided intoﬁ five

‘ separate componehta' and compared to the Gold Standard. The
sources of variation were attributed to: 1) the differences
\Qmong the three groups of raters, 2) the differences among the
raters within the same group, 3)w» the differences among the
patients thmselves, 4) the (diftereﬁcgs bebwaen"ind;vidual

‘raters and specific patients within the same group, and 5)

random error. For this study, the error component consisted .

‘ -
of error due -to the video sessions themselves plus random

error.,

- From the Analysis of Variance, the Expected Mean Squares

(EMS) . an8 .the Coefficients, of Variation (CV %) céul@ be

obtained. Byf definition, the Expecteﬁ‘ Mean Squares ’aré—fhe‘

. .estimate of variance attributed to each of the components of
an equation, The cpefficient of variation is the tatio of the

Standard deviation to the mean.
] . .

The Barthel Ihdéx was examined in depth through the

subscales of Self Care, ' Continence, Mobility as vell as bf
looking at the Total Status to detefhing the percentage of
variability . among the "raters ip in comparﬁson to the Gold

Standard. The greatest source gi variation for \the¢hubsca1e
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. variation was the main source of variability for the subsqﬁle‘

o : - 106
of Self Care was credited to the difference between specific
raters and particular patients within Group I and Group II
{Appendix 11). A 4.2% variation existed between the
Evaluators qnd the Standard while a 5% variation was preéent
for the Interpreters. The Instructors (Group III), on the
other hand, vgré in complete agreement with ‘the Standard (0%
variation). All other sources of variation for the Self Care
subscale were minimal,

A similar pattern of variation break down ‘was
demonstrated for the subscale of Continence {Appendix 12).
Once again, thel greétest source df variation wés assigned to

wrater-p&tient diffetences for Group 1 (4.4%) and Group II
(7.5%). In general, the Iﬁterpreters showed more “variability
than the other'two groups when us1ng the Cont1nenc€6§ubscale,

yet‘the coefficients of variation were less than 4% for each

/

remaining causes of variation,

In constrast to the first two subscales, patieny

¢

éf Mobility. (ippendix 13). As a grodp, ﬁhe‘nzvaluat}rs were

.. more inclined to differ with the Gold Standard (9.5%).. There

also vas consxdetable w1th1n raters dariation for all three
groups '(Evaluatqrs, 7.6%; Interpreters 4%,- and Inét?uctors ‘
2.8%). Furthermore,' the random. error component was”elevptea
for this subscale. ‘ '

The o?erali variation among the raters and the Standardn
was also tested us:ng the COmposite value of the fhrge
subscaies which gave the Total Stftus score for “the Barﬁhei

Index (Table 4;5). Other than' patient _éiffereﬂces, the
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cqefficibnts of'variation were most pronounced for individual
rater—patienf differenges for all groups. Hovever, it was
G;Oup I, (BEvaluators) who continued to deonstraié thé~
éreatest vartability in using the Barthel Index when cpmparea
‘against the Standard.

"The expected mean 8squares and the coefficients of
‘'variation were then calculated for all raters using the Le;él
of Rehakilitation Scale., Like the Barthel Index, the LORS waé
divided intdé subscales of home ac?ivities, outside activities,
\social interaction and wvere summed to produce the total status
score. However unlike\ the Barihei Index, the Level of
Rehabilitation Scale~gppeared ’to be a sonrce of 1ncreasqd )
variation for the raters when gompmredf;o the Standard.
| Por the subscale of Home' Activities (Appendix 14), the
‘individual patient differences accountéd for better than 30%
of the recorded variativn within eaéh. group. Rater-ﬁiiient
interaction was the next major variance component, with\the
'Evaldators and the  Instructors demonstratiné*' higher
. coefficients of varzat1on (12,6% and 12 9%) than that recorded
by the Interpreters (9.4%). Indxvidual differences within
each of the groups of raters ' was less than 10%, nevertheless,
1t‘yg§ thg Instructors \whp demonstrgted. greater discrepancy
‘with the Standard. In addition, there was discordance .among
the groups  of raters‘ but this was p:ésenflonly for thJ/
Evaluators and the Interpteters (6.1% and 5.9%). i

The - second subscale of the LORS to be tested was that of

" Outside Activities {(Appendix 15). Once again, better than 45% .

bl

-y \ -

.
Ll

X
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. of the variation for all groups of raters was attributed to .

diffqrences among the patients themselves.. Deviations among

certain raters and patiﬁnts continued to prevail,

-

nevertheless, it was the Evaluators  who demonstrated the

greatest inconsistencies with‘the Standard (23%). An 11.4%
discrepancy yas also prefsent for the E{r'alﬁators' "within

group" component, wbez:eas zero variability was recorded for

both the Intefrpreters and the Insbeuctors. In constrast to

all other subscales, there was a total absence of ‘group

variation with the Gold Standard.

¢

In general, there appeared to Be a greater individual as:

well as group’ undex;standmg in the use of the Social

P

Interact‘ion subscale (Appehdix \16)."\ The main source of

- vafiation ‘was again 'the patients themselves with specific

rater;pgtient .variation being the - other major cau‘zf of

discrepém,:‘y.\ Unlike the previous subscales, -there was no
individﬁal rater variation present. quup variation was again
non-existent.'in the recording of socdal activities, - \

As in ‘the caée of the Bart'he\l‘ Indé‘x, the "'rot:asl Status

component .of the LORS wa's examihed for the overall variation

‘ of the three groups in comparlson .to the Gold Standard (Table

4- 6). Generally, there were strong smxlantxes in the spread
of wvariation for each_ of the groups af raters. , However,
individual raters within the Evaluator group contimgéd to
demonstrate slightiy greater deviations. when the Level" of
Rehabilitation Scale vas used. In order to interpret the
magnitude of this variation, coefficients of reliability vere

.

then calculated.
A} ) - N g g
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Expected Mean Squares and Coefficients of Variation for

the:Three Groups of Rater's and the Gold Standard

" for: the Total Status Section of

/

Barthel Index

Tota) Status

the Barthel Index

random error) '

. Expccted "Ccoefficient
Mean Squares of Variation
Soutces éroug B a?bgg,
of , ~ '
Variation 1 11 111 1 I1 111
+ Var(groups) 8.1 0.00° 0.0 3.2, 0.0 0.0
++ Var(rater - 7.5 5.4 1.2 3.2 0.0 0.0
vithin group) : '
* Var(patients) 39.1  53.20 54.3 7.2 8,2 8.1
#* Var(rater x  15.6 8.80 - 3.0 4.5. 3.3 1.9
patient within ‘ |
,'group) , )
*xn Var(v1deo+i 0.6 . 0.01 "3, 0.85 0.1, 1.9

% var(groups)=variation between groups

++ var(r in group)-vdriatlon of rater in group)

* “var(pts)=variation between patients

** var(r-pts in group)-vaf1at1on of tater by pat1ent

in group

*** var(vzdeo+error)-var1at1on of vxdeo se331on * random error

k3
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Expected Mean Squares and Coefficients of Variation for

the Three Groups of Raters and the Gold Standard

for the Total Status Section of the LORS™

LS

LORS
Total Status

Bxpected
Mean Squares

Coefficient
of variation

———

—————

Sources ' rou Group
of '
Variation 1 11 II1 ' I1 - II1I
° ! - : L4
"+ Var(groups) 9.9 16.6 5.2 6.1 7.8 4.3
’ ++ Var (rater 14.6 0,0 0.0 7.4 0.0 0.0
within group) | . .
* Var(patients) 246.1 258.3 - 327.4 30.6 31.0 34.0
—~ _ %% Var(rater x . 23.3  23.3 24.1 9.4 9.3 9.3
patient within - :
N group)
Y. **x Var(video+ é.1 0.3¢  0.53 3.9 1.1 1.3
random error)
+ . var(dgroups)svariation between groups -
++ var(r in group)=variation of rater in group) s
* var(pts)=variation between patients :
** var(r-pts in group)=variation of rater by patient 4
in group

*** var(video+error)svariation of video session
N f

-

.+ random error
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Level of Concordance amonqg the Raters and the Gold Standard

Taking the expectéd mean squares from each of the
subscales the Intra-Class Correlation Coefficients (ICC) were
estimated between the three groups of raters aanﬁhe \Gold
Standard (Table 4-7). Coefficients for the_Bérthel Index
ranged’between R=0.00, a complete absence of agreement to the
imaxium vAlue of R=+1.00, total concordance.‘ It. was the
Continence subscale that produced the dreatest disagreement

for the Evaluators and the Interpreters when compared to' the

Standard (ICC=0.00 Evaluators and ICC=0.12 Interpreters).

similarly, there apparently was no agreement between the
. Interpreters and the Standard for the activities of ;elf
care(1CC=0.02). The agreement ratio be;éeen the Evaluators
and the Standard was also extremely low lbf most criteria,
hovever, test of cbnsistencigs for this subscgle proved to be
statist}cp;ly significant. In constrast, the Instructors wgfe
shown to be \ip complete agreement with the Gold Standard for
these two subscales, On average, ali groups of raters
demonstrated strong coefficients of agreement for the Barthel
subé&aleé of Mobility and Totgi Status, As éstimated from the

, examination of group’variations, the Evaluators had the loégst

agreement levels for these subscales when compared with the

" Standard (R=0.65and R=0.55 respectively). The Interpreters

and the Instructors@ on the other hang, had similar

intra-class correlations for Mobility and Total Status and

\

were in stronger concordance with the Standard.
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The Level of Rehabilitation Scale resulted in good to'
excellent agreemenfs among the three groups of raters and the
Standard with correlations tangihg.from R=0,76 to R=0,96
(Table 4-7). The lowest agreement ratio (R=0.76) came from
the Evaludtors' intefpretation of Outside Activities. As -
reported earlier, this particular subscale was the soﬁrce of
increased varig}}on for .fhe Evaluators which can e;plain the
lower agreementq}atio for this group. 1In all cases, however,
the intra-class correlation coefficients were stochastically
significant. Although the quantitative significance of the
ICC wusually depends on its own magnitude (Kramer and
Fein;téin, 1981), routine tests of consistence were performed
for all subscales in this study in an attempt to compare the'
degrees of rater variation recorded with the groups' level of

concordance. ¢
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Table 4-7

”

Overall Agreement Between each Group of Raters

and the Gold Standard as Measured by the

Intra-Class Correlation Coefficient (ICC)

for the Barthel Index and the LORS

Barthel Index

N\

Gold Standgég
-+

\

Dependent + +
Variables - Evaluators Interpreters Instructors.
N=180 ' N=72 N=60
(Siqg) (Ssifg) (sig)
— i
. L~
self care 0.20 0.02 1.00+
(0,0001) (0.36)
Cont inence 0.00 ‘_0.12 1.00+
(0.47) - 7011
Mobility 0.65 0.87 0.88 .
. (0,0001) (0.0001) (0,0001) ¢
Total Status 0.55 T 0,79 0.88
. (0.0001) (0.0001) (0.0001)
b LORS
Home 0.82% #0.87% ° 0.80%
Activities
Outside 0.76% 0.89% 0.93%
Activities
Social 0.92% 0.95% ‘' 0.96%*
Activities .
' Total Status- 0.83x 0.87% 0.92%*

+ Complete Agreement N

* p<0.0001)
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Table 4-8

Tests of Conformity for the Barthel Index and the LORS Scores

When Comparing the Three Groups . of Raters and the Gold Sta&lgrd

-

Barthel Index

P -

— Gold Standard
+

+ +

Dependent, Evaluators Interpreters Instructors
Variables - (df=1,70) (df=1,25). (df=1,20)
F value F value F value
(sig) (Sig) (Sig)
Self Care 2.61 1.40 0.00
Continence 0.31 0.78 0.00
(0.58) (0.38) (--=)
Mobility 3.65 : 0.01 0.62
(0.06) (0.97) (0.44)
Total Status 5.20 1.03 0.62
(0.02) . (0.31) (0.44)
/ .
LORS '
Home 3.54 ¢ 4.62 0.86
Activities {0.06) (0.04) (0.36)
— 3
Outside 0.25 0.11 . .0.51
Activities . (0.61) (0.73) - (0.48)
Social . 0.19 0.39 1.06
Activities ) (0.66) (0.53) (0.31)
Total Status 5.06 4.48 1.80
(0.02) (0.04) {0.19)
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To assess the presence of any systematic bias between the
three groups of raters and the Gold Standard, tests of
conformity were tabulated (Table 4-8). Statistically
significant bias was found between the Evaluators and the
Standard for the Total Status measure for both the Barthel
Index and the LORS (F value=5.20; p<0.02 and F value=5.05,
p<0.02). Similarly, systematic bias was present between the
Interpreters and the Standard for the LORS subscales of Home
Activities and Total Status (F wvalue=4,62; p<0.04 and F
value=4,48; p<0.04). The Instructors, on the other hand, vere
either in perfect agreement or demonstrated high lévels of
conformity with the Standard for both Scales. ' As previously
reported, there appeared to be a trend towards the
underestimation of patient performance by certain raters.
This descriptive underestimation of rater scores was simply

formalized when tests of conformity were performed. <

s
/

v
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2,

ggggggigon Among the Three Groups of Raters-

LS

) The next procedure was to examine the inter-rater
reliability among the raters themselves, In Table 4-9, the
means, Standard deviations and the range of scores were
compared for each of the six patients interviewed in two
distinct video testing sessions. When the Barthel Index was
used there appeared to be an overall consensus amoﬁg the 23
raters in determining patient levels of functional status.
Rater variability was present, neverthele%s, with the greatest
deviations Seing recorded by tﬁ@&‘Evaluators (Group 1) and the
least discrepancy being posted by the Instructors (Group I11I),
For the most part, the Interpreters' scores (Group 11) fell
midway;between the othér two groups of raters. An additional

Yy

pointkgf interest was that the all six patients were rated
ST ¥

- above the 75th percentile on the Barthel Index.

» 1

A, &imilar patteyn of scores was seen in the second

IS

testing of the Barthel Indei._ -Once again, it was the

"Evaluators who varied the most in establishing the levels of

X

function fér each patient. However, all groups had difficulty

in_scoriﬁ patient "fiveé {(Group I= 81.3 19.1; Group 1I1=82.0

-

:8.2;,Gr&up I11=89.0 #7.1) while near perfect agreement was
reached for patient three (Group 1I1=79.2 t2.6; Group 1I1=80 %0;
bGrpup 111280 .+0) (Table 4-9). .

¢ N

. +

I3

The Level of Rehabilitation Scale ~ (LORS) was assessed in

a sifilar manner (Table 4-10).  Although there was a wide

range of functional levels among the six patients, the mean

»

i
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values recorded by the three sets of raters were within five
to six points of one another, In comparison to thg Barthel

Index, however, there was an overall increase of "within group"

variation as well as a gain in the range of scores for each

cohort of raters.

When the second testing of the LORS was examined the

P

raters' scores appeared to be compatible for the two sessions.

There was better precision in the "within group” agreement but

inconsistencies were still present for particular raters.\

<

\
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~ ¥
Mean Scores SD and (Range) recorded by the Three Groups

Sessions using the Barthel Index

of Raters for Six Selected Patient? in Two Video-Testing

3 T~
Mean Barthel Scores
Video I 0 “
Patients
1 2 . 3 4 5 6
Groupl 92.8 84.1 80 ' 91.1 77.1. 89.4
. 5.1 6.0 0 9.1 8.3 7.2
(80-100) "(74-%0)  (80-80)  (71-99)  (63-91) (73-99)
Groupli 96.8 §7.2 78.0 9.8 - 78.8 94.4
. 209 3-0 '_ 4-4 ' 3.0 806 '9
- (94-100) ¢83-90)  (70-80) (93-99) (68-B9) (94-96)
! Group I11 95 87.7 80 99,3 81.8 95.3
‘ ‘ "0 - 2,5 0o .1 4.8 2.5
"(95-95)  (84-89) (80-B0) - (99-100) (79-89) (94-99)
Video. 11 , ) *
Groupl ~ 932 82.4 79.2 94.7 81.3  .89.1.
ik 3.7 - 6.8 2.6 4.3, . 9.1 6.9
(85-100) (74-90)  (70-80)  (B84-100) (67-94) (79-99)
GroupII 95.0 89.8 80 - 97.0 82.0 ' 88.8
o 3.5 ' 3,5 0 2.7 8.2 7.4
(90-100) (85-95)  (B0-BO)  (94-100) (69-89) (78-99)
GroupIIl 98.7 87.7 , 80 99 . 89.0 97.7 "
. 2.5 2.5 0 0 7.1 - 2.5
(95-100) (84-89)  (80-80) (99-99) & (79-94) (94-99) .
\
X- - -
\ - ’ . o
v ’ ) \
? et e ;
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Table 4-10
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Mean Scores, SD, and (Range) recorded by Three Groups
¢

of Raters»ggz\fif Selected Patients in Two Video-Testing

' Segsions using the Irevel of Rehabilitation Scale

-

&

Mean LORS ‘Scotes

(20-34)

(53-56)

Video 1
’ %atienﬁs
1 2 .3 4 5 6
‘Groupt ' 74.4 33.2 62.9 44.3 54.1 2.7
609 i 11'1 9.2 7-8’ 6.5' 6.3
(59-88) ' (25-68) - (44-77) ' (32-58) » (41-62) (31-53)
Groupll 12.4 30.6 - 65.6 43.4 53.0 43.4
801‘ 4-7 - 4'5 - 404 6.5 ‘ 6-3
(62-82)  (23-35)  (59-70)  (38-50)  (41-62) (38-47)
\ - ° : ’ . o
GroupIII 78.5 33.2 69.0 39.5 49.2 42.5
5.1' ) 10.3 e 3.4 701 _5:1 4 308
(71-82) 4 (23-46)  (64-72)  (32-47)  (44-59) (38-47)
\ '
Video 11 . ,
Groupl 4.4 28.1 59.1 - . 42,1  52.8 42,
¢ . : 6-4 \3.‘3 ’ 10.‘0 . ’6.3 7‘4 ,4.
{56-79)  (23-34)  (41-73) (32-53)  (41-63) (31-50
“Groupll  70.6 29.8 - 66.0 "42.8 53.6  41.
v 80‘3 8.4 4.9 1.6 : 7.1 40
(59-79) . (20-43)  (60-72) . (41-44) (47-65) (34-47
GrouplII 78.5 27.2 67.7 43.2 54.5.  46.2
3.3 5-7 5.5 4.5 ' M 1-7 501
(74-82) (60-73) (38-47) (41-53)
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Correlations Between the Three Groups of. Raters

12 ) ‘ 4

* 'In this section of the analysis, each rater cohort vas

examined éo;lectively and comparisons of the instrument scores

were estimated using fiqst the Product Moment Correlation.

Associations among tﬁe three groups of raters for the-Barthel

Index are presented in Table 4-11, A total of 228 patient

functional status scores were examined between the Evaluators

and the Interpreters. Although statistically significant
correlations were present for the subsections of gelf Care
(r=0.20, 'p<0.05), Mobility (r=0,33, p<0.0001), and Total
Status (r-0.26, p<0.0l), the coefficients were relatively low.
Moreover, there was no association seen between the groups for
the status ‘for the Continence subscale (r=, 02)

‘The Evaluators and the Insttuctors were then compared on

a total of 216 Barthel Scorss. As seen in the first group

‘comparxson, there was again no relationship between the groups

for the Continence Bubscale (r=0.01), while moderate

statistical significant correlations were once -again

established for‘the status of Self Care (r=0.24, péo.OS),< :

Mobility (r=0:26, p<0.0l1), and Total Status (r-0)24,*§<0.65).
' . o g .

o

The third qollete_ compared the( Interpreters gﬁd the

Instrdetbrs'!n a sample of 108 scores. The subscales of Self. "

Care and Continence cont inued to be the major sources of
inconsistency- among the raters (r=0. 02 and r=0.03), while, the

§fnof Mob11ity (r=0,24, p<0.Q1) and Total Status
(r-p.zz,- p<0.05) foIloyed a similar 'patterp gseen in the

previous group comparisons.

~
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_The next stép was to examine .the correlations among the

three groups using the Level of Rehabilitation Scale (LORS)

{Table Qfll). In congtrast to the Barthel Index, moderate’ to

good associations wvere present between the paired groups of
raters for each of the activities examined. Although the

correlation coefficients tended to be low, statistical

'significance was obtained in all  cases. The measure of

%,
association between Group I and Group II ranged from r-§§45

for Home Activities to r=0.71 for the Total Status subscale.

Statistical significance for each subscale was recorded at

. 4

p<0.0001.

A
Stronger measures of associations were seen between the

Bvaluators and the Instruétors for the same four subscales.

The lowest relatzonship vas obta1ned for social 1nteractzon

(;;9;63, p<0.0001), wh1le the tema1n1n§ three componentg of

the LORS had séronger‘relationships with values ranging from

r=0.73, (p<0.0001) to r=0.84, (p<0.0001). S -

Like the first gréup comparison, the Intetprbters and the

Instructors had relatively low levels 'of associations for ‘the

&

same foutr subscales of the LORS ,nevertheless,” all measpres_

. ]
proved to be statistically - significant (r=0.66, p<0.0001 to
e . . {
r=0.72, p<0.0001). s o ‘

i}
!

+

The Pearson correlation coefficient has traditionally

.been the measure of choice for assessing observer concordance.

" However, the product-moment correlation coefficient is a

bivaraate statlstic which can - only determine the relationship _

between two var1ables (Hasselkus, 1976). These cdrrelation

' -~

v ~ \
\ .
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.

indices have the advantpge of ' corisidering both the

chnn?e-expec;ed agreement:  and ‘ partial agreement and

diségreement. " However, they are a measure of ligear
relatedness and not of céncqrdance or sameness. A8 a }esult,
this coefficient - can. only 4give = an indication of the
association or trend of scorés, and completely ignores any
systematic bias that may exist between different raters.

Thus, if the task to be examined:is a repeéted meagsure or if

more than one rater is involvgl, only one variable is being

measured and the bivariate statiétic’should not. be employed.

Therefore;‘the Analysis of Variance hés now become the method

of choice. From this maneuver, the estimates of variance can

be determined w@ieh are then used to combdte the Intra-class

\
'

« >

Y




Table 4-11
Product Moment Correlations Between the Groups of Raters
Using the Barthel and LORS in Two Testing Sessions

for Six Patients

Barthel Index

Evaluators

T an

BEvaluators Interpreters
and and
Interpreters Instructors Instructors

S lN-gzﬁf (N=216) (N=108)

123

0.02

Self Care 0.20%* 0.24+
Continence 0.02 ©0.01 0.03
Mobility 0.33%* 0.26+ 0,24+
(. . Total Barthal  0.26+ 0.22% - -0.22%
‘ \\\\ LORS ‘
o . ! .
, - Home 0.45++ 0.73++ 0,724+
N Activities
. A ¥
Outsgide 0.60++ L0.7344 0.72++
Activities * : :
" Social 0.62++ 0.63++ 0.68++ .
Activities . - . -
‘Total LORS 0.71++ 0.84++ O.éfo
v % p<b.o5 : s
+ p<0.01 Group I =evaluators -
x%x p<0,001 N Group 11 =interpreters

++ p<0.0001

Group III=instructors -

LI N
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-

: Based on this reasoning, the inter;observer reliability
was assessed using the Analysié of Va}ia?cé (Anova). - The
ExpectedfMeans Squares and the Coefficie?ts_9f/Va;1ation were
agé%n estimated for the subscales of both the Barthel Index
and the Level of Rehabiiitatidn Scale (LORS). As seen in the
rater-Standard comparisons, the‘observer-pabient component 'was
the greatest source of variétion for the Barthel subscale of

Self Care (Appendix 17). The variation between cértain«raters‘

in specific groups ‘was greater than "the wvariation due to

differences in the groups tﬁemselQes. On the other hand, the

variance attributed to the video~testing sessions and random
error was negligible. The lack of patient variability was
again eviéenttfor(this subsd§1e. ‘

Thé subscale of Continence followed 'a similar éattern as
the preceeding scale with the "rater-patient’within a group”
variance being the most prominent contributor (Appendix 18).
The values rénged frg@ 4% for the Evaluator-Instructor
;omparisoﬁ to 5.2% for -the Interpreter-Instructor combination.
Overall, the presence' of wvariation was slight for this
subscale. ‘ _

For the sugscale ;f Mobility, " there appeared to be a
better agreement between the groups and the Gold Standard’than
‘when. the"gtogps were compared alone, Nevertheless, the
percentage of vatiation was less than.IO% in bo£h comparisons.
The primary source variabilftyltor éhis subscale was between

the patients . themselves which permitted a clearer assessment

of the actual inter-rater reliahility for these groups
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In generai, the individual group variances for the Total
Status subscale wvere comparab;e to the group-Standard
comparison. The ?% vgriétion between the Interpretefs ;nd the
;nstruétérs was the most prominent: incqnsistenéy’among the
groups of raters (Table 4-12). R
\ The three groups of raters were next comparéd using the
Level of Rehabilitation Scale (Appendix 20-22; Table 4-13).
Suprisingly, there was very little.variation present among the
data colléctors for all subsections of this scale. The one
éxception was in the:cdse of the Home Activities component.
In this instance, the Group II-Group III comparison registered
a 2.8% gariation: In order of magnitude, "the principle
~ . B - .
patient Qdifferences, were the "rater-patient"™ and “"rater
w;thin’; group" compapents. There appeared to6- be a slightly
g}eatér video and random error vhriation’when using the LORS

which was similar to the group-Standard comparison.
A\

sources of variation for all sections of .the scale, excluding’

[
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Table 4-12 .

. ' Expected Mean Squares and Coefficients of Variation
When Comparing the Three Croups of Raters for
the Total Status Score of the Barthel Index ®
v Y
. Barthel Index
‘ Total Status
’ Expected ' ) "Coefficient
Mean Squares . of variation
“Groups , "~ Groups
Sources . I S § I I 11
of ' + + * + + + -
Varjation I1 I11 CIIX I1 111 111
« var(groups) 3,50 0.0 18.16 2.1 0.0 5.0
" ++ yarlrater . 6.70 2.68  5.78 3.0 1.8. 2.7
vithin group)
* var(patients) 43.40 56.25 '42.49. 7.5 8.3 7.4
**.var(rater x 14,59 ~6.99 13.99 4.3 2.9 4.2
patient within .
group)
sxx var(video+  0.37  1.07 1.23 0.7 1.1 1.2
. random error) © - .
, + var(groups)=variation betveen groups .
‘ ©  ++ var{r in group)=variation of rater in group)
* - var(pts)=variation bhetween patients .
%  var(r-pts in group)=variation of rater by patient in group
Ll .t ] yar(video+error)-variation of- video session + random error
i - )
'l
. o
- \
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Table 4-13

b
'

Expected Mean Squares and Coefficients of Variation
When Comparing the Three Groups of Raters for
the Total Status Score of the LORS

LORS ‘

! Total Status

Expecf%d , Coefficient
. Mean Sguares of Variation
\ Groups Groups -
Sources 1 1 11 I I I1
of + * + + * +
Variation 11 111 11X I1 IT1I I11
+ var(groups) . 0.00 0.00 -+ 0.00 0.0 0.0 0.0
ro '
++ yar(rater 15.29 15.33  3.94 7.6 7.6 3.8

within group)
* var(patients) 238.36 254.84 273.40 30.3 31.0 . 32.0

x* var(rater x 21,70 23.18 °20.12 9.1 9.3 8.6
patient within
group)

kx%x yar(video+ 3.13 2.16 0.0003 3.4 2.8 0.3
1’,random error) . -

+ var(groups)=variation between groups

++ wvar(r in group)svariation of rater in group) .

* . var(pts)=variation between patients

*x  var(r-pts in group)=variation of rater by patient in group
x%* var(video+error)=variation of video session + random error

»

L8
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Coefficients of Reliability among the Three Groups of Raters

s
I

The estimates of vagiance were thén used to compute the
intraclass correlation cpefficiﬁnts‘(ICC) between the groups
(Table 4-14). The Barthel Index continued to generate the
lovest levels of agréement among the raters for the first two‘
subscales and good to excellemt ,ratios for the remaining
sections. The coefficients for the activities of Self Care
varied froﬁ R=0.01 (no agreement) between the fnterpreters and
the Instructogs tﬁr‘R=0.25,'<p<0.0001) for the Evaluators and
the Instructors. _The main reason for the poor concordance’
among the groups was again centered around the Continence
subscale. - However, better ééréemenf was evidant for the

sections of Mobility ahd Total Status. Once again, it was the

Interpreters and the. Instructbrs who demonstrated the -

stronéesﬁ agreement ratios (Mobility, R=0.90; Total Status,

. »

R=0.80). Levels of concordance continued to range from good
to' excellent among all raters when the LORS was used. The
lovest " value was recorded by the Evaluators and the

. £
Interpreters for the subscale of Outside "Activities (R=0.78)

while the Interpreters and the Instructors were credited with
the highest level of. agreement for the section of Social
Activities (R=0.97).

Although tests of conformity are normally used to comparé

t

concordance values against gisselected Standard, these tests

~

were also conducted ‘for the raters to-determine if consistency
of the recorded scores also meant conformity. As seen in

. Table 4-15, a matked bias was noted between the Evaluators and

»

-

.
. [ S

a3
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the Interpreters when the subscales of Mobility (F=15.6,
p<0.0002) and Total Status (F=8.97, p<0.003)-uerg' tested.
Likewise, bias was present in -the Evalua;or—lnstructor
comparison for the activities of Self Care (F=9,75, p<0.0002);
Mobility (F=21.9, p,0.0001) and Total = Status (F=27.86,
p<0.0001).\ Lack of conformity was alsa evident between the
Interpreters and Instructors for the subscales of Self Care
(F=5.56, p<0.02) and Total Status (F=8:74, p<0.005).

In constrast, there was wa total absence of systematic
bias among the raters wvhen the Level of Rehabilita}ion Scale
was tested, From thebe results, the Barthel Index was again
the scale which seemed-to produce. the greatest indecision

among the raters even though statistical significant

consistency was present in several of the subscales.

/

L1
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Table 4-14

Inter-Observer Relipbility Between each of the Three Groups
of Raters as Measured by the Intra-Class Correlation
t N

Coefficient (ICC) for the Barthel Index and the LORS

A
Barthel Index
Evaluators ‘Evaluators Interpreters’
Substales and and and
and . ‘ Interpreters Instructors Ingtructors
Total Scale N=228 N=216 NflOS -
Self Care 0.25* 0.17% 0.01
‘ ‘ (0.36)
Continence ' 0.07:° . 0.00 ) 0.07" .
(0.03) (0.46) {0.11)
Mobility 0.66+ 0.62% .« 0.90%
Total Status 0.€7* ~ ° To,E1x 0.80%
LORS
" Home %0, 85+ . 0.84% 0.86%
Activities o - -
outside 0.78% 0.78% '0,B9%
\Activities ) ) -
.3 «
Social . 0.92% 0.93x 0.97%
Activities i ’ .
~ j ‘ )
Total Status 0.,85% . < 0,860 0.92» B
' . - C
. *p<0.0001 ‘ , YARY
- - N ; N N \
~ W ‘l \\ “
wr ) )
SR
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Tests of Conformity for the Barthel Index and LORS Scores

' in Comparing the Three Groups of Raters

\ \
“ L
Barthel Index
. Evaluators Evaluators Interbreters
Subscales and .and and
and Interpreters Instructors Instructors
Total Scale (df=1,90) (df=1,85) (df=1,40)
F value F value P value
(Sig) (Sig) (sig)
_Self Care 0.06 . 9.75 5.56
(0.80) (0.0002) ’ (0.02)
Continence 2.36 1.22 2.95 !
- , (0.12) - (0.27) (0.09)
Mobility 15.63 ©21.90 1.86
\ . (0.0002) (0.0001) (0.18) ¢
, Total Status 8.97 27.86 8.74
(0.003) £0.0001) (0.005)
: - LORS
LURS
. ! ) A
Home 0.09 1.99 1.04
Activities (0.75) {(0.16) (0.31)
outside 0.18 . 0.00 0.13
Activities (0.67) (0.96) (0.39) )
N '~ social 0.06 0.91 0.74
" Activities (0.80) (0.34) (0.39)
Total Status 0.03 1.90 . 1.31
. ’ , (0.87) (0.17) (0.25)
{ ’ "y v
4
R ——— — .
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Comparison of Within Rater Reliability

’

* The ;'sext Step was to examine the _repeai:ed measurement
scores- for each of the groups of raters to éstimate " the
intra-rater reliabiligy. Tvwo weeks  after the initial
evaluations, all raters were requjt:ed to re-assess the Bix
patient video-taped interviews, It was felt that the taped
sessions would eliminate any temporal change in patients’
status and reduce problems of patient learning and fa‘tigue.
;l'he within grou{a' means and standard deviations for thg Barthel
Index are presented in Table 4-9.

On average, it wvas the Evaluators who again shawed the

‘greate'st variability over time, alfhough the overall variation

waa’slight. ' There was some . degree of fluctuation from time
one to time two for all of the recorded scores, the mést noted
being seen €or patient "three and four". In general, there
was a dec‘r;'ase in variation‘among the Interpreters withiﬁ tl:nis
time frame - with the exception of patient "six". Here, tl;e'
four Intierpret;ers ag a group vere clearly uncertain as to the
level of ability for this patiem': in the secondrevaluation
session., The Instructors, on th‘e' other hand, were r‘elati‘vely
consistent over ‘t‘i'me with only a slight increase in recorded

scores bejng seén for patient "one and tive™.

The means nnd‘ the standard deviations For the LORS were

“also examined in a similaf manner: (Table 4-10). In constrast

to ‘the Barthel Inéex, the most .noted source of variability

stenned “from the group of Instructors while - the Interpreters

" showed the least variation over this tvo week period. The -
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Instructors reported higher levels of function for theifirsf
gset of patient evaluations in comparison to the other _tws
groups of raters but reduced these levels of function during
the second scoring session. As seen previously, patient "two"
caused the greatest indecision among all raters wheé the LORS
was the instrument being tested.

. It is rare, however, that a series of scores are exactly
the same. 1In vgene:al,‘they tend to vary. It is this'source

of variability that is important to _the reliability Of the

scale. o : ' )
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" Table 4-16

&

A

Product Momeﬁt Correlations of the Test-Retest

-Sequence for the Three Groups

Using the Barthel Index and the LORS

G;éug I’

Barthel Index

GrgEE 11

‘ Grogg I11

134°

*n p<0.0031

- ++ p<0.00

Group IIl=Instructors

 Self Care ~0.21% 0.2¢ 5,00
Continence 0.21* - . 0.29 0.00
Mobility 0.61++ 0.77++ 0,814+

/

Total Barthel 0.54++ 0.73++ 0,814+

| I

LORS ,

Home - 0.88+4+ 0,844+ 0.894++
Activities . N
Outside 0.79++ 0.91++ 0.92++
Activities ’
Social ' | .0.82++ 0.88++ “0,96++
‘Activities :' .
Total LORS 0.89%+ . 0.91++ 0,934+
* p<0.05 T Group 1 -=Evaluators
+. p<0.01 Group 11 =Interpreters
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Product Moment Correlations were used again to determine

‘the levels .of association between the two recording sessions

for each of the subscales of both the Barthel Index and the

.LORS (Table 4-16). For the Evaluators, the coefficients

indicated that the repeated scores for the subscales of Self

- Care, Continence,\ Mobility and Total Status were indeed

similag to the. first test with values ranging from r=0.21 to
r=0.61 (p<0.05 to p<0.0001), Statistically significant
correlations were obtaifed for each of the four subscales but

again the values were relatively low.

In- the case of the Interpretérs, there was an absence of

significant association for the subscales of ’Selt Care  and

Con&inence, while relatively strong associations vere obtained |

for the components of xobilityx‘and Total Stdtué. Above all

there appeared to be a total absence of a850ciqtion between

the two testing sessions for the Instructor group, yet, there

A

was -a strong relationship pfeéent for -Mobility . (0.81,

p<0.0001) and Total Statys variables (0.81, p<0.0001).

~ s
r
A\

N ’ ’ . I '/1 : ‘
-The groups were then reassessed using the 'Level .of

- Rehabilitation Scale (Table 4-16). For this index, the rater

reproducibility appeared to be excellent. ' The correlations of

comparison ranged from r=0.79 for thf subscale of Outside

Activities for the Evaluators to a high of r-qi§6 for the

‘subscale of Social Intefaction as- recorded by th?’lnstructofs.

\]

" All correlations were significant &t ‘the 0.0001 level,

Graphs of the two video sessions were theq' plotted for

each of ' the groups of raters for both the Bar;hél Index and

-

-
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the LORS (Appenéix' 53 to 28). Considerable scatter was
evident for eaeh of the plots when the Barthel Index was
teqeed. Although the subscales of this ‘index were fot
represented 'individually, each group plot did provide a
overall image of how the Barthel Scale was scored over time.
The scores of each of the twenty-three raters were spréad in a
relat1ve1y positive direction but there was 11tt1e ev1dence
of lmewty. On the other hand, the LORS pi‘ats vere clearly
describing ‘the presence of a strong. relationship 'between the
two video ;essions for each of the three rater groups.: In eil
casee, fhe range of scores for the second videe vas slightly

reduced. o

.
§

~ "y
)

" An Analysis gf Variance veg éelcniated to-examine the ..
~ sources. of variqtipn' within the rater?groups when the six
'metieptsf‘ were . re-evéluated " on tﬁe _tvo' scales. The
coefficients of variation are presented in Appendices 29 t6 '
31.\; The Evaluator ‘wighin-rater variebi;}ty was examined
first. 'As seen previously, the- coefficients of variation for
the four subseales”~ot the‘BQEthel Index were relatively low.
In effect,: the variance attributed to the rater;patieht
", interaction accounted for the greatest prorportion{gf the.
tot{l variation, ‘Thelectual biologicalldifferences between
the patients\themselves‘were vittuelly non exis;hnt except'for
ébe subeca;es of Mobility\(17.7%)'and‘t9 a lesser exient'the
Total Status sgﬂgpale 17.1%) (@ppend};‘zg). ‘

In conqttaat,‘ patient dffferenﬁes\ accegnted for. 30% to°
58% of'the.overa}l veriatiopfin\ fhe.repeEted use ofrtﬁe LORS.'
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There were -two other areas of discrepancy: patient-rater

dispariety as well as variation due to specific raters withinp

a group. ‘In both cases, the subscale of Outside Activities

vas the greatest source of ratef inconsistency with values

- ranging 23% for rater-patient interaction and 12.8% for

specific rater‘differences. Rando:\ error, on the other ﬁand,

continued to be minimal.

+

As a gfoup, the Interpreters recorded a slightly greéter

" variation among the six patients in using the Barthel Index

over time (Appendix 30,).' Nevertheless, the distribution of

variation followed a similar pattern to the group ‘of .
Evaluators. ‘'Patient differences in the areas 6_£ Mobility-and
Total Status accounted for the ° greater proportion of the

.éverall deviation (17.8% and " 8.4%) while the largest

" coefficients of variation for the subscales of .Self Care and

differences continued to be the next major source of overall ‘

attributed t® the individual raters within the grodb.

When the ~LORS was the tool of assessment, the’

distribution of variation recorded by the. Interp:retez"s
generally approximated that ° of the Evaluators with one

exception, 1individual rater . variation ~was' less than ‘6%,

'Rindcm error continued to be low with valﬁes(rangi‘ng from 1.3%

J’to 5.5%. !

I'd -

Ul}iike the other two groups‘, 'the Instructors demonstra‘tgd

minimal to zero variation over time when the Barthel Index was.

the testing tool (A;Spen'dix 31).- However,g individual patienf:‘

L S )
L . L \

-

.Continence werg less than 8%. 1In all cases, the rater-patient

variation while random error was eguivalent to the variation
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differencés were also hon-existept' in . two of the four

} ‘ : .
subscales., Rater-patient °variation was present for the

"Mobility and Total Status subsections, yet the’ bercentage of

variation was limited to 3.7%. Furthermore, random error was
greater than the "rater within the group” -and "fater-patieﬁt"

v;tiations (2.4% to 5.8%).

The within-rater variation for the Level of

Rehabilitation Scale followed the pattern set by the first two

groups. One major difference, however, was the total absence

. o,
of deviatioh attributed to the "rater within the group

1

component for the subscales of ' Outside and Social Activities.

Furthermore, 10.6% of the variation for Outside Activities was

\

listed as random error.

°
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Coegticient- of Rnliabilit! for the Within Rater Aqreement

From these estimates of vérianée; the intra-class
correlation coefficients (ICC) vere éomputed (Table 4-17).
The éyetall’ intra-rater agreement was significant in 75% of
the Barthel xnéex. It was the subscale of Continence which
proved to be the‘major source of iﬁdecision for the Evaluators
with a total absence of agreement noted in the repeated use of

;this écale. Equally, the Interpreters had difficulty with
this subscale (R=0.15, p<0.11). "The Instructors, on the other
hand, tend;d to repeat the same or similar scores over the two

kteatingl sessions. The LORS continued to produce good to
excellept agreement for' all groups with values ranging from
R=0.74 (p<0.0001) for the éubscalej of OQutside Activities in
~ the case of the Evaluators to a high of R=0.98 (p<0.000i) for

the Instructors iq Social Activities,

]
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Table 4-17

intra-Observer Reliability for the Three Groups of Raters

as Measured by the Idtra Class Correlation Coefficient

(I1CC) for the Barthel Index and the LORS

Evaluators

N=168

(sig), -—

Interpreters Instructors

N=60 N=48
(Sig) 8ig)"*

i

Barthel Index

Self Care 0.30 ~ 0.030 1.00+
(0.0001) (0.37)
’ Continence 0.00 0.15 1.00+
} (0.47) (0.11) . .
Mobility 0.67 0.87 . 0.90 <\
ce ) (0.0001) (0.0001) (0.0001)
Total Barthel * 0.50 ° 0.77 ] 0.89
(0.0001) (0.0001) (0.0001)
LORS .
Home 0.84% 0.90% . 0.82%
Activities o
' Outside 0.74% 0.86* 0.92%
Activities
Social 0.91% 0.97*% . 0.98%
Activities -
“ Total LORS ; q.au 0.90% 0.93*
T p<0. 0001 & ]
+ Complete Agreement
B
N
S
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Ip sum,‘therg appeared to "be excellent agreement between
the raters and the qud Standard in the scoring of the six
patients when the Level of Rehabilitation Scale was the
testing instrument. Good to' excellent “irffex-rater and
intra-rater reliability were also demonstrated. In constrast,
the overall concordance for the first two subscales of Barthel
Index ranged frqm poor in the case of ¥ the Interpreters to
complete agreement for the Instructors and the Standard. On
the other hang, acceptasle levels of agreement were achieved
for the Mobility subscale and Total Status.

Inter—réter reliability between the Evaluators and the
'Iﬁterpreters was present for the Barthel Index but with
relatively 1low values. Similiarly, fair agreement ;as:
recorded between the Evaluators and the Instructors. The
strength of the agreement was the greatest between the
‘Insﬁruqtorg and the Interpreters but only for the last two
sections of the scale as there was a total absence of
agreement for the subscales of Self Care and Continence. In
essence, the Continence subscale was poorly understood by all.
raters. When the within-rater reliability was examined,

agreemernt levels resembled the pattern set between the

individual groups and the Standard.

1
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On-the-Spot Inspections
¢

pra ¢

In order to verify the qualilty of the datat‘epeing
collected over the life of the Ggiiatrig Study, on going
inspections were conducted for the active data collectors.
Simultaneous scoring of patient status were recorded by the
rater assigned to the interview and one instructor for 105
Hospital visits and 46 Home Vi;its. As seen in Table 4-18,
strong agteeqénts were present between the two raters for the
Hospital evaluations when the Barthél S$cale was used (R=0,96
for Continence and R= (.99 for Total Status).

In the Hbme Setting, the Barthel and the LORS Instrument
were used together to evaluate the patients' status. Again,
relatively good to excellent ‘Eorrélafions were produced which
demonstrated high precision in estimating the patients'’
present state of function. Use of Barthel Index indicated
good agreement - between theé raters with scores ranging from
R=0.97 to R=1.00, while the LORS ranged from R=0.75 for Social

Activities and R=1,00 for Total Status (Table 4-19).
.4

;

LN



Table 4-18

INTER-QBSERVER RELIABILITY BETWEEN RATERS AND INSTRUCTOR
FOR ON-THE-SPOT INSPECTIONS IN THE HOSPITAL SETTING
AS MEASURED BY THE INTRACLASS CORRELATION COEFFICIENT

(N=105)/ ’

BARTHEL INDEX

Consubt =Continence Subscale of the

Mobsubt =Mobi)ity Subscale of the Barthe!
Bartot =Total Score.of the Barthel Index

4

| a

' .

RATER
SCSUBT CONSUBT * MOBSUBY  BARTOT
SCsuB¥2  0.9582 0,782) 0.7427 0.9102
N 0.0001 0.000!' 0.000 0.00OY .
T CONSUBT2 0.8Dp39 0.9622 0.6005 0.829!
INSTRUCTOR 0.0007 ©0.0001 0.000%t O 000!
/7\ MoBsuBT2 .0.7119 0.5954 0.9618 0,3936
P ©0.0001  0.0001 0.0001 0.0001
BARTOT2  0.9023 O 8187 0.9028 O 9840
f‘* 0.0001 0.0001 0.000' 0.000!
Scsubt =Self Care Subscals of the Barthal Index

Barthe!l lndex
Ingex

"™

evt
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Table 4-19 i

INTER-RATER RELIA"B‘H-.I‘;"V BETWEEN RATERS AND INSTRUCTOR
FOR ON-THE-SPOT INSPECTIONS IN THE HOME SETTING
AS MEASURED BY THE INTRACLASS CORRELATION COEFFICIENT
o ’ : (N=48)

.

BARTHEL INBEX

i SCSuBT CQﬂSUBT_, MOB8SUBT BARTOT

" SCSPBTZ 0 9707 0.407) 0.7219- 0.8606
0.0001 0.0050 0.0001 0.0001

v

i _Cown suBT2

0 3548 (0.9212° 0.3749 0.5549 - . N -
0 0155 0.0001° 0.0009 0.00Q* )
INSTRUCTOR . s - : Lo -
---f------- MOBSUBTZ 0.7428 D.3943 0.9682 - 0.9453 - ) .
. ‘ 0 0801 0.0087 0.00€1 - 0.0001" Scaubt =Barthel Index Subscsle of Self Care .
s - : : _Consubt=Barthe! Index Subscals of Continence
BARTOT2 0.863Q \ 0.5177 ¢ 0.93%2 0.8802 MohsUbt=Barttte! Index Subscale of Mobility
- 0- 00|Ok 0.0002 ° g.0001 .o0,000} Bartot =Barthe! Index Subscats of Total Score
o o . LORS - . " )
RATER , . Lo T .
. -HASUBT  OASUBT  SASuUBT  LORTOT . »
HASUBT2 0.956% . 0.5176 0.3073 0.7407 - -
. N . 0.0001 0.0002 0.0378 0.0001 )
OASUBTZ 0.8574  0.9400 0.6397 0.8606
0.0001 Q.0001 0.0001? 0.0001 - . .
INSTRUCTOR - , . .
------ ---- . SASUBT2 _ 0.4193. 0.6089 0.9457 0.7012 -
0,0037 0.0001 0.000! 0.000% - Hasubt =LORS Subscale ofr Home Activities
a Oasubt =LORS Subscarle o( Outside Activities
LORTOT2 0.7923 Q 8636 _ 0.7038 Q.9486 Sagubt =LORS Subscale of) Social Activities
0.0001 0 -o001 ~0.0001! 0.0001 Lartot =LORS Total Score
3 - a - -

VA 2s
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v ' part IIs validity Study

4

Establishing the Validity of the Study's Punctional Scales

In examining the validity of the study scales, the
Functional Status Assessment Instrument (FSAI) designed by
Jette (i978) served as the criterion for comparison. The FSAI
was matched to like-items of Self Care and Mobility‘from the
Barthel Index while the LORS' items of . Hiome Activities,
Outside and Social Interaction were coﬁgéred to similar
entrigé in the Jette Scale. From these indices, \eight
s?parite divisions of functional status'veré organized; four
for the Barthel-Jette comparison and four for the LORS~Jette
match.’ This data was tben examjpned for the presence of
’sxétisti;al aasqciations ‘betyeé% the . individual item
comparisons using Spearman Correlatioﬁ'ﬁrocedures.' The FSAIl
was scdfed on a decreasiné scale .uhile both the Barthel Tndex
and the LORS weré &eaéufed on an ;scenaing scale, therefore, '
an inverse relationship vas anticipated.

The first comparison examined the ?elf.Care. component
(Table 4-20); Three items from the Barthel Scale were
compared to four 'simila? items ‘fréq the Functibnal Status
Asééssmenv Index. The direction and magnitude of the
relationship ranged from r=-0.71, (p<0.0001) for the itgms of
* "Upper Boéy“, (Barthelr Scale) and "Pants" (¥SAI) .to r=-0,93,
.(p<0.6001) for the items of *Log:r Body", (Bartheél Scale) and
"Shoe™, (FSAI), o

" The subscale of Mobility was then conégrasted for like

= .o *
. :
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items of "Walk®, "wWasgh", 'T&ilet' and "Stairs" (Table 4-21).
;here, statistically significant negafive correlations were
achieved ranging from r=-0.52, (p<b:0002; for the variable
*WQlk" toJr--0.89, (p<0.0001) fﬁr‘the'use of stairs,

Various transfer activities '-were then compared (Table
4;22). Here again, fair to good associations were seen in-the
3x3 matrix. Similar functions of washing and getting' into the
tub or shower actuélly rated lower than expected r=-0.59,

'(p<0.0001) vhile good telatedness was recorded for toilet and

" bed transfers with va}aes ranging from'r--0.74, {p<0.0001) to

1
r==0. 77, (p<0.0001).

Hand Activities made up the:  fourth component of
cémparison which was built of items from the Barthel, LORS and
’%he Jette S;alés. (Table 4=23). The Barthel 'vafiables of .-
"Cpp",'anq "Eat” and ‘the LORS' item of "Simple Foods" were
matched ' with the. vafiables of "Cutfood®, 'Wrixing‘, "Qﬁen’_
Container™ . and "Eauqet' from the FSAI. Once again,
gignificant negative ' correlatzons vere . obtained.

{nterestxngly, vhat appeared in theory to be a close m@tch oﬁ
ltema, lxke "Simple foods" (LORS) and "Cut food" (FSAI).

‘resulted in the lowest cortelatxon for thbs group (r--0.3§,

p<0.008). +On the ‘other hand, excellent association was
evident. for the Barthel item "Eat" and the _éSAIw,itgm
"Cutfood". Clearly, all variables in this subdivision of Hand

Act1v1t1es showed some relationship, most vere related to focd

. vwhether: in the preparation or eat1ng. ?he one exdept:on vas

the 1tem of "Writing". which demonstrated fairly low yet:"
dignificant correlations. However, given that this term,

R *
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lacked any direct relation to {;9& prepar'atiop or comsumption,

~ the correlations of r=-0.45, (p<0.001) to r=-0.58, (p<0.0001)

\

were more than satisfactory.

.
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Table 4-20
Spearman Correlations for the Variables of the Barthel Index
and the Functional Status Assessment Instrument

[ [ 4

for the Status 'of Self Care !

LN

’

' SELF CARE .. . L .
(N=46)

. )
BARTHEL INDEX S
T LI
UPBODY  LOWBODY  GROOM

‘”‘\ i R \ v . .
' BUTTON  ~0.92209% -0.85916* -0.81482%* s ,
FSAI ' ‘ '
.==== _ PANTS  -0.70959% ~0.77907% 30,77749* ,
' SHOES = -0.84662% -0,93086% -0.91936%
HAIR ~0.84128% -0.78528% -0.90014% '
¥ p<0.0001

PRER

Barthel Index Upbody =dressing uppetrbody
Barthel Index Lowbody=dressing lowerbody .

. Barthel Index Groom =comb hair and brush teeth
FSAI Bu@toneﬁa§;en buttons oo

(RN -

FSAI Pants sput\ on pants , :
FSAI Shoes sput’ on shoes K - 3 ' . <
PSAI Hair =comb hair ‘ : ‘

. . ‘ ) - 'm'
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ségarﬁan Correlations for the Vafiables'of~tha Barthel Index

x and the Functional Status Assessment.Instrument

for the Status of Mobility

WALK1

WALKZ  -0.5238
, . 0.0002

WASH2  -0.2283

"FSAL . 0. 1314

L X

TRATOIL2 -0.5802
+0.0001

STAIR2Z ~0.7563

0.0001 ’

MOBILITY L
(N=46)
BARTHEL INDEX
WASHl  TRATOIL1 STAIRL
-0.5768  -0.6314 -0.5488
' 000001 030001‘ .0' 0,001
'-0.6011 -0.5257 -0.3887
0.0001 ' 0.0002 0.0083
-0.5755 -0.7371" -0.5024
0.0001  0.0001 - 0,000
~0.4524 ~0.5480° -0.8892
0.0016  0.0001  0.0002

Washl-Wash2=the Barthel va;iable "Tub-Shover" compared to

. wa" ~Walk2=the, Barthel varlable "Walk" compared to
e ——— . the "Walk" variaBle of the FSAI

=-======---~ the "Wash" variable of the FSAI

------------- "Stair climbing“ of the FSAI

b e -

. fratoill- Tratqilz-the Batthel variable "Transfer to Toilet"
"-'-----'-f ----- COmpatgd to the same variable of the FSAI

. Stairl- Staxrz-the -Barthel variable "Stairs" compared to
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TABLE 4-22 o

. ,/

Spearman Correlations for-the_vérhhbies of the Barthel Index

H

and the Functional Status Assessment Instrﬁmept

~=

< for Transfer Abillty Status

'PRANSMOBI gi TY
(N=46)

/

., : . . . BARTHEL INDEX

TRACHAIR , TUBSHOW ~TRATOIL1

—p— - e
i

TRABED -0.7678. <0.3951 -0.7678

. 0.0001. ' 0,0066 0.0001
"PSAI . WASH2 —0.5257 -0.5867 + -0.5257 .
e , 040002 0.0001 . 0.0002"

TRATOILZ -o0. 7371 . <0.4316 -0,7371 - -
£ 0.0001: 0, 0027 0. 0001 \

) . \

7

Trachalr =Barthel varlable "iransfer to a Chaifr"
" Tubshqw ~Barthel variable "Transfer .to Tub or Shower"
- Tratoill =Barthel variable "Transfer to the Toilet” .
. Trabed ‘=FSAI variable "Transfer to bed'

Wash2 "=FSAl variable "Maneuvring- .about -the sink pt tub” - 1

Tratoilz -FSAI variable "Ttansfer to the: Toxlet”
,;\ .
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Spearman cOrrulations for the Variables of the Barthel Index,

the” LORS angd the Functional Status Assegsment Instrument

for the Hand Actxvitieg Status

HAND ACTIVITIES

(N=46)

BARTHEL INDEX and LORS

‘Simfood =LORS variable
Cutfdéod =FSAI variable
Writing =FSAI variable
OpencontsFSAI variable
Faycet =FSAI variable

o

“cup EAT  SIMFOOD
CUTFOOD -0.7067 =0.9979 -0.3963 .
0.0001  0.0001 ~ 0.0085
WRITING -0.4513 -0.4513: -0.5821
-« : - 0.0016 0.0016 0.000]
PSA ! . CL
== ’ . \ OEE“CONT -0 .4572 "014207 —0.5887
o - 0.0014° 0,0036 0.0001
FAUCET -0.6042 -0.6019 ~0.7297
B 0.0001 0.0001 0.0001 -
‘_Cup = ~Rarthe] variable "Drinks from Cup™
Eat =Barthel variable "Eating"

"Preparing- Siﬁblelvooda
"Cutting food"

"Writing”

"Opening a Container"”
"Turning on a Faucet"”
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the FSAI. Sip of the seven comparisons demonstrated
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The Level of Rehabilitation Scale was then compared to
¢quilivant variables from the Functional Status Assessment
Instrument. The first ‘testing examined specific activities
performed  in the home ' (Table  4-24). Fifteen of the
thirty4five "items collated showed wvaring degrees™ . of

association.- Of particular interest was the matching of the

LORS variable of "Lightwork" to seven work-related items of

statistically correlations with walues raﬁgingw from r=-0,33,
{p<0.02) for the "Lxghtwork Yardwork" match to r=-0.67,
(p<0.0001) for  the "Job Responsxb111t1es Lightwork"

combination. However, there was no significant correlation

exhibited for the FSAI variable "Washing Windows" and the LORS
-ed ta { : & LOX

variapig of "Lighgwork'. Similarily, thé variable . of

"Heavyyorkf did not relate with specific home tasks from the

FSAI. Surprisingly, there was no correlation between the

+

variables of "Landry" and "Heavywork™. On the other .hand, the

@

" LORS variable ‘of’ "Odd~ Jobs" demonstrated significant

.0005) and "Job Responsibilities", r=-0.41, (p<0.004).
Fur more, the LORS item of "Pastime" was significantly
related to the FSAI variables of "Vacuum" r=-0.34 (p<0.02),
'Cupboard", r=- 0 35, {p<0.01), "Writing", t--0.36 (p<0 01) and
*Job Responsibilities™, r=-0.3¢ (p<0.02).

Outside Activities were next compared from both the LORS
and the FSAI (Table 4- 25). Here, OVZt 70% of ihg iiems sﬁowed

some degree,of sxgnif:cant association. The FSAI item of

’ walking proved to be statistically relatgd to ' "Qutside

¥ 4

4 -

-

-

‘aséoci tions with the '?SAI’ items ofx"wtiting“, f--O.SOé\\\
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Activities, r--0.46‘ (p<0.005), 'Shoﬁpingfzrraﬁds', re-0,40
1p<b.006), "Taking transportation independently”, r=-0,32
(p40.04§ and "Independencé in taking 1bng!trips", r=-0,70
(p<0.003). Likewise, the FSAl variable ‘ of "Job
ﬁesponsibilixjes; showed fair correlation vwith the LORS items
of "Outside Activities”, r=-0.3% (p<0.02); "Shopping-Errands”,
r=-0.44 (p<0,002); "Spectator Bvents", r=-0.33, (p<0.04);
"Transportation Independently"f' r=-0.50 (p<0.001); and "Long
Triﬁs Accompanied”, r--O.cé (p<0.002).
Social Activities was the last section to bé‘ examined

{Table 4-26). Again, statistically significant associations

were present between the FSAI variable of Socialization and .

the three EORS items of Home, Outside and Church-Synagogue

Socialization with values ranging from- r=-0.40 (p<0.0l) to

r=-0,57 (p<0.8001). o

A o P .
In sum, excellent correlations were obtained for the

=

individusl item comparisons ﬁﬁ $e1£ Care, Mobility, and

Transfers Components: from both the Barthel Index and the’ .

Functional Status Assessment Index. 1In addition, similar hand
activities from the Barthel.lIndex, the LORS, and the FSAI

produced fair to good correlations for the variables selected.

When eguitable variables from the Level of Rehabilitation

écqle and the Functional Status Assessment Index were
compared, 43% of the Home Activities items, 71% of the Outside
Activities, and 50% of the items related to Social Interaction

produéed statistically significant associations.

s

4




TABLE 4-24

: »)
" .
) M -
- Spearman Correlations for the variables of the Level of Rehabtlitation Scale
' and the Functional Status Assessment Instrument
For the Home Activitiess Status
-
. * HOME ACTIVITIES :
(N=46) .
LORS co.
- CIGHTWOR HEAVVWOR  ODOJOB PASTIME  TETEL
VACUUM  -0.4964 ~-U.1987 =<0.2631 -0.3363 -0.1623
0.0007 0.2013 " 0.0808 0.0223 0.2868
CUPBOARD -0.3878 -0.2523- -0.3245 -0.3516 -0.6232
0.0102 . 0:1025 010296 0.0166 0.000} .
, ) LANORY ~ -0.4852  0.0000 -0.2624 -0.1208 .-0.0084
0.00f0 §.0000 0.0816 0.4239 0.9559 .
FSAl - - ;
———— WASHWIND -0.2614 -0.0673 -D.0675 -0.077% -0.2277
- 0.0903 0.6660 0.6594 0.6105 0.1325%
YARDWORK -0.3438 0.0835 <-0.1490 -0.14B7 -0.1535
0.0235 0.5943 0.3286 0.3238. 0.3140
. WRITING ji10.5250 -0.0925 -0.4970 -0.3642 -0.4615
0.0003 (©.5550 0.0005 0.0128 0.0014
JOBRESP -0.6769 ' -0.242%7 -0,4138 -0.3416 -0.2334
0.0001 0.1168 0.620t ©.1228

S

0.0047

CODE

Lightwor=Lightwork
Heavywor=Heavywork

Oddjobh =0dd Jobs

TelTel, =Telephone-Television
washwind=wash Windows

Jobresp =Job Responsibilities




TABLE 4-25

Spearman Cbdrrelations for the Variables of the Level of Rehabilitation Scale

and the Functional Status Assassment Instrument

5 - Far the Qutside Activities Status

OUTSIDE ACTIVITIES

. LORS -

-

.

OUTACTIV SHOPERR SPECTEV TRANSPAC TRANSPIN LONGTRIA LONGTRII

. *
WALKZ -0.4558 -0.3951 -0.1467 -0.1045 -0.3271 -0.1601 -0.7014
. s FSAL 0.0015 0.0066 0.3861 0.4891 0.0420 0.2876 .0.0036 '
- 46 . a6 37 a6 37 . -46 15
- JOBRESP -D.3408 -0.4357 -0.3350 -0.4766 -~0.49510 -0.44163 -0.349)15
0.0205 0 0025 0.04286 0.0008 G .0014 0.0021 0.2021
¢ -A6 46 37 46 37 486 15
- 3 2
Code - M )

N

Outactiv=Outside Activities B
Shoperr =Shopping and Errands

Spectev =Spectator Events - N
Transpac=Transpoctation Accompanied
Transpin=Transportation Independently B
Longtria=lLong Trips Accompanied . -
Longtrii=Long Trips Independently

walk2 =FSAl variable of Walk . )

Jobresp =Job Responsiblities "

119
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TABLE 4-26

Spearman Correlations for ghe Variables of the Level of

Rehabilitation Scale and the Functional Status Assessment

Instrument f4r the Social Activities Statﬁs‘

SOCIAL ACTIVITIES

-

LORS

HOMESDC  OUTSOC CHURSYNA

FSAI _

- -

SOCIALIg -0.5661 - -0.3069 -0.3953

0.0001 . 0.0403 0.0170
46 45 36

S

CHURCH -0.1852 -0.1675 -0.0725
0.2178  0.2714  0.6741°
46 45 36
§
;
Homesoc =LORS variable of "Home Socialization&f
Qutsot =LORS variable of "Outside Socialization"
- Chursyna=LORS variable of "Church or Synagogue”
Socializ=FSAI variable of "Socialization”
Church =FSAI variable of

"Going to Church”



."

<

}gﬁ , : g . 157

CHAPTER V
Discussion

The Results . Chapter . presented two separate

investigations, the examination of the’t;Per ‘rgliabiiity and

3

the validation éf a Qair of funcﬁional&status indices used in
thél GeFiat%ic Trial.” To estimate t?k reliability of the
patieﬁt assessors, the ovefall variation among the 23 raters
and the stidy norm ~ was compared Qhen the Barthg} Index and
Level of Rehabilitation Scale were uséd to estimdte pétients'”
status. écnsideration was also given to, the inter-observer
and the int:a-obsefver reliabi;ity of _all study participants.
The priﬁary testing of rater reliabili y was achieved through
the»use of ?ideotaped interviews of six patients evaluations.
These‘ tapés were} presented to all raters in a test-retest:
sequence. In an effort to evaluate adherdnce to study
grotocol and the continued geprégucibilitg of ratér‘bcoresf

¥

. . .
on-the-gpot inspectiong were conducted over a one year period

7in both the hospital and home settings.

The Barthel Index and LORS® instruments were tested for
Concurrent Validity (Criterion-Related) using the Functional

Status Assessment Instrument (FSAI) ~§esigned by Jette (1980),

The three sbalés‘qere examined by means bf individual item

comparisons and levels - of association ‘were tested \ for

i 0

significance.

The study raters, were classified into three separate

N
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groubs. The first group éon;isted of 14 évaluptérs who were
responsible for the .data collection for the Geriatric Tfiai.
Five interpreters were Qmployed to help the research assistant
and the study evéluators in ccmmunlcatxon and.data collection
procedures w1th pat1ents who spoke nelther French nor English.
They made up the second group of raters. ?he third group was
made up of f%ur instructors resbqnsible for rater training and
. 'the. overall organization of the Geriatric Trial, In this
discussion, each of theséisecﬁions on reliability and validity

'

, ~ will be considered separately. -~

v -
b

: \

Oﬁera;l‘VariationAggtveeﬁ the Raters and the Gold Standard

, . p

‘ As demonstrated';ln Chapter 1V (Results), the data
< generaﬁeg from "the measurement ihdices contained varying
degrees of measurement err;f.. The fact that variation existed
vas not the pripary concern of this study. Rather it was the
sources of variability that. were thew important Eleg@ﬁtﬁ in
determlning the rater reliability of the study scales.

For this reason several methods . were employed to assesé\’
the extent of the rater variability when the Barthel Index and
the Level of Rehabilitation Scale were used as assessment
tools-, Desérip;ivé‘measureé were first obtained by examining
the mean scores aﬁd tﬂe standard deviatjons for all groups and
:compared to the Standard. The Sfandard Deviation (SD) ‘;as
used as a measure of variation instead of the Standard Error
(SE) because the objective of this study was to determine the

magnitude of the variation present. - As the Standard Error’
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uill'&a‘J.nayg be smaller than the Standai‘d*Beviati?n, it was
felt that the Standard Error would be inappropriate ir\a this
gituation §9cause it would not adequately descﬁribe, the
spectrum of Athe data collected. !"eihsteiné (1985) repqrted
that /the stand;ard error was ' often wused , improperly fof
descriptive purposes, re9u1ting' in'a distorted image of the

data because the SE denoted the fragility of the mean and not

the scope of the variation for the data in question.

[}
i

‘Agreement ratios were then calculated to es.t‘ablish the
percentage of conqordance between the twe;\ty-thx_'ee —r‘aters and
the study's Gc;Id Standard. In general, all participants
demonstrated fair to excellent agreements wit}: the Standard
for the fitst/two"sul:;scales of the Barthel Index. _However,
there was' a marked decrease in agreement for the subsection
"Mobility" and for "Total Status". A sugdested reason for
this discrepancy could be that mobility was defined as the
ability to walk 50 yards or to negotiate a wheelchair
independently. This seemed ambiguous to the Evaluators. For
example, "patient two", had suffered a stroke with resultant
hemiplegia. Although the patie;lt felt that she was capable of
walking the required distance, sever'al ratex;s .Jjudged her to be
dependent b?c»ause of the effort that wa.s’require_d for her to
accomplish this task, 7‘In constrast, “patient three™ had
amputations of both lower extremities and therefore was
confined to a whe_elch“a'i:\.{ Nevertheless, he d‘emon.strated a

[

definite freedom of mobility in his chair, leaving 1little

_doubt of his person}a_i, independence.

o
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. O ‘ 3
The Total Status variable of the Barthel 1Index was a‘

_ summary score describing the overall functional status of .the

\ individual.- Therefore, it was not surpriéing to see
“relatively low agreeément gétiosv, as a maéking‘ effgét vwas
present when the scores of the three subségtions of the
Barihel Index were combined. L ' -

7 N N '

Poor to fair rater agreemént rati?s‘\yEpe\éeen for. all
subséptibnslof the Level of Rehabilitation Scale, 'éerhaps, iﬁ
‘constrast to ‘the Bé;thel Index, the LORS achieved lower ratios
"because it addressgd broader- issues of home Snd community-
independence. Specificity of tasks within each subscale was
not expliéit, rather the rater was left to decide from several

examples the activities of the batient that best described the

level of functioning. As a result, the chances of one to one

agreement was proportionally decreased as' the activities .
P y

‘within the subscale became more diversified.

From théese agreement ratios, estimates of rater

measurement bias with the Gold Standard were‘computed for the
two study scales. In general, the raters tended to

‘underestimate the functional status of the six ‘patients
B .

particularly ' when using the Level of Rehabilitation Scale. .

This tendency may be related'to the clinical background‘of the
Evaluators. From a practical standpoint the primary concern
in evaluating -the .fungtional status of -a -patient is to
Iestimate the pat;ent'szgivel of  dependence and the level of
assistance requiréd to permit that persén to live as

+

independently as bossible. Clinically speaking, it ‘'is

=
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therefore better to slightly underestimate than over inflate
the patients' level of function, This will ensure that a

careful screening of needs occurs and that an a&equate suppor t

"network will be provided to allow the individual to reassume

?

.her or his role in the commuﬁity. . It 'appears that the .

1

clinical background of the Evaluators, ingrained overtime, may
remain préeminent' in spite of L the specific teaching and
practice sessions given for the purposes of training study

agsessors. While the outlook is no doubt beneficial to the

patient, from the study's-point of view, it is possible that

this systematic error could lead to false conclusions.

In sum, this descriptive data pro§ided an overall
impression of the percedtage of variation that existed between
the raters and the Gold Standard for the two: study sciles.
The next step was the identification of sq\:xrce{and the e;;tent
of variability among the rater groups.

Ll

- . Through 'the. analysis of variadce; the intraclass

" correlation coefficient "R" was computed to estimate the

stability of each group's position with® the Gold Standard. .
The intraplass coefficient is an "index of concordance: for
continuous data which combines a measure of correlation with a

test otlthe difference in means” (Bartko, 1966). This index

' assesses not only the similarity of slopes, but alsb the

similarity of intercepts. Therefore, if one individual is

~5§stematically higher or lower than the other, the intraclass

correlation coefficient (ICC) will reflect this bias (Kramer

and—Feinstein, 1981), The ICC is derived from a repeated
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- vatiability no;mhlly expected in this type of analysis, that

) Cf 1.2

measures égalysis of variance,

Uging this pfoceduref the Bagthel ‘Index wds’the ﬁt:ét to

be tested for its level of rater reliability. The £iﬁdings -

weré generally in disagreement with most studies reported in
the literature., A ﬁoséible‘ explanation‘fbp this difference

vas that variations ‘were minimal among the patients .selected

3

for the videotaping in two subscales of the Barthel Indgx;

‘ Xll,six patigpts were relatively equivaleni in their levels of-

independence -for self care and continence. These similarities

‘ainong patients virtually -eliminated the primary source of

i

is the wvariation due to patient biological differences.

Because patienf variance is a characteristic of - the population

studied, whereas the variance of random error is essentially a

+

function of the measureﬁent procedure, reliable measurements

. are easier in a heterogencus population-than in 2 homogeneous
‘population (Fleiss et al., 1977). . As a result, the variation

_due to specific raters and patients took precedent,

Although at the time of the videotaping, the
participating patients appeared to have different levels of
functional ‘status, in retrospect, it should have been

anticipated that similatities existed. One' reason for the

homogeneity in self care activities and continence was related

to the fact that these patients'wege attending a Day Center at

a rehabilitation institute. Thig implied that the person had

most likely achieved a level of ifidependence necessary to '

function in the community. The two basic functions generally

required are ige management of self care and continenceWM///

o
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activities. | . Ji
This lack of patient variation specifically affected»the
overall agreemént with the Gold Standard for the Evaluators’
gné eﬁe Interpretera.  It -was reassuring; however, that the
'Ingtructors aqhieved petfgé} agieement despite this lack of
. patient varigbilityf%ince one of the major incentives to test
the group’vof Instructors was to examine the preéence of

systeﬁatic Biag Setﬁeen the stﬁdy organ%zefs thenselves.

The agree@eht levels fgr tﬁe remaining two subscales of °
_the Ba;th?l Index reflect accépfablé levels of concordance
wfd?viich"of the groups of raters with the Gold Standard. At
fir;t; there appeared to be a- poor level of agreement among

the 23 rgfers and tﬁe Standard for the variables "Mobility‘-
and "Topal' Status". Howevef, {n the ﬁnitial examination of
the data, the main concern was ‘tg‘determihe the perceptdge of
ratér agreement for each of tpe 8ix patkentsk\‘ Tbis
information provided insight into / éhose raters who
‘demonsgrated the greatest indecisi®n in recording functional
status. when the patients presented ambiguous 1levels of
function. The data collectors were then evaluated according

1

to their group assighment.\ As seen from the coefficients for

the "Self Care" and \|"Cofitinence" subscales,” the Instructors
continued to establjfh ekcellent levels of agreement in the
areas of "Mobility and "Total Status”. éimilar coefficients
of"goncordaﬁce ‘were seen for the Interpreters while the’
Evaiuators vere registered as having only fair agrdement for ‘
the same subsections although stochastic significance was

obtained. It has been ,;épqyted, however, that quantitative
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significance of the intraclass correlation depends. 66 its
absol@pe magnitude((Kramer and Feinstein, 1581). Burdock and
colleagﬁes (1963) suégested an ICC=+0,75 as being accepted.
This wvalue implies ghgt there would be little residual
variqblility oresent to confound good discrimat;ons among the

subjec;s. ' ' P

e e

Since the coefficients generated by the Evaluators for

“these twovsuﬁscales were well below the recommended level of

R=0.75, these results insinuateé that  although rater
cohsfétency’was present, conformity with the Standard was not.
Agcord;%gly, specific tests of conformity were carried out to
egtimate the levels of significance. Clearly, systematic biaé

existed  between the Evaiuators and the Standard for the

, .
variable Total Status whereas the Mobility subscale while not
statistically significant, was borderline.

On average, the Barthel Scale -appeared to be well

N SO
understood by the Interpreters and thé Instructors as

reflécted in the Total Status scores (Interpreters: R=0.79,,

p<0.0001; Instructors: R=0.88,” p<0.0001), but the Evaluators
continued to demonstrate relatively 1low, yet significant,
ag?eements (R-02§5,-§<0.0001) for this measure. This finding
suggests that the rate;—;rainind; program was insufficient for
the diverseutypes of ra;ers empf;yed in Ehe\stuéy. Ehe gtdhp
of Evaluators ’wefe predominaritly from a health care
background, whereas, the Interpreters vere translators of a’

particiiar language and had no specific heqlth' related.

education. The initial training-program .was- designed to

introduce the figid of Geriatrics to all those unfamiliar with .

%

TN
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the area. As a result, the major emphasis was directeé
;qurds those raters with minimal prior knowiedgé in the hope

'of minimizéng ihei; potential inconsistencies: What was
negiected, however, was the fact that other forms of group
bias'are.frequeﬁtly bresent. For examble, significant biaqes
may be présent gmong thé professional groups themselves., 1In
retrospect, th§s| wpﬁlé‘seem to.-have ‘beén the casq"ih this

s

.particular investigation.’

Unlike‘the Barthel Index, agreemé t ratios for the Level
of Rehabilitation §§ale were vell within the acceptable lévelé
in establishing consistency for all three groups of raters.
However, ’when the tests of conformié} were calculated,
statistically significant bias ' was evident for the
Inte;pr;bers in the .areatof Home Activities whereas both the
Bvaluatérs(:Td' Interpreters were systemically lower than the

Standard Per the variable fotal Status. This rater bias

. -although statistically significant was marginal from a

clinical point oﬂ/Qieﬁ. This results, nevertheless, signaled

: potential areas of future ambiguity among the raters when

aéseéétng'patients by means of the LORS.
In sum, there appeﬁr;d to be better reliability between
the raters ' and the Gold Standard for ‘the Level of

Rehabilitation Scale than for the thrthel Index. Clearly,

' rater variation was greatest for the Subscales Self Care and

'Continence. The main reasons for this marked discreghncy can

be attributed to 'three factors: certain interviewers }éported

difficulties in interpreting the guidelines in the instruction

N
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manggl for~ the domain of continence; a few ragers tended to
define the patients"” functxonal status inappropriately; and
the six patients chosen for the tedting of rater reliability
were remarkedly a&milar in their levels ‘of Self Care and
Comrténence., " As a result, the varience due to differences
between raters and patients was greater than the variance

/

‘apportioned to the ﬁatieﬁt themselves.

Inter-rater Reliability

In assessing the between-rater reliability, a familiar
pattern of result§ became evident., Once again, the mean
scores and the standard deviations. of rater recordings
provided the first insight into the 1levels of agreement
between the three groups of raters.. Although group scores
ranged within the predetermined acceptaBle sb;ead, the
Evaluators continued to be the most conservatxve of the raters
ﬁn scoring the sxx pat1en€s. This ttend was relatively
consistent for both the Barthel Index and the LORS.

The objective of the analysis was to determine the degree
of inter- rater variation for each functzonal scalé. In recent
years, meaSu;emenQ\@heorxsts hqve attempted to promote'the'uee
of appfopriate procedures to assess the ‘qonsiétency-or the
reliability of a tool. Ttaditionally, the Product Moment
Correiatipn approach has been used most frequently .in
determin?ng the levels of conpordance between raters

‘administering-the same instrument. Thls techn:que, however,

Has one serious drawback often ignored by those who choose to
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use it. ‘Although an- association ,may be obtainedq between

different raters there is no vay of estimating if systematic

bias exists between these same raters. Therefore, a test
could appear "reliable” yet‘may not be "valid".

A more appropriate appfoach to the measurement of
concordance is the Intraclass Correlation Coefficient "R". At
this point, note should be' made as t; why both procedures were
employed in this evaluation  of rater reliability. ' The
objective was to delineate these approaches in order to
clearly understand the advantages and disadvantages ‘of each
method. The results attained, however, were unexpected.
Although the Pearson Correlation generally followed a similar

ﬁattern to the Intraclass Coefficients for both of the scales,

the values were distinctly lower, rather than higher, as

‘expected. Product Moment Correlations for the Mobility

subscale and the Total Status Variable of Barthel Index, in

‘particular, were .considerably less than the Intraclass

Coefiicients for the same items. One possible explanation fot

this situation could be that because the Product Moment

Qprielation is a bivariate statistic, it is meanf to be used

in the ~ determination of the relationship between two

’variqbles, However, when two‘different raters or groups of

raters assess the same task only one variable is being
measured, Because the data must be reduced to two sets of
scores for correlationfﬁ tests that involve multiple raters

must be divided and averaged with the resultant 1loss of

information. In essence, the Product Moment Correlation is

s

unable to take different sources of variance into account. In
’ ‘ .
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consequence it is clearly inappropriate as a measure of
consistency among sev;ral raters (Hasselkus, 1976). ¢

The Analysis of Variance, on the other hand, 1is a
statistical procedhre that does exactly vhat its name implies,

that. 18, it analyzes the variance of the data. Through the

identification of the sources of variation, the first steps'

-

towards estimating reliability can be achieved. For this
study, . reliability of the raters was expressed by the
Intraclass Corrélation which corresponded to the proportion of
the true variance among the patients being measured divided by
the total variance of the data. As there is no loss of

information with this procedure, the estimates of inter-rater

reliability éalculdted by this method were definitely stronger .
! /t

than those produced . by the simple correlation “ procedures for
both the Barthel Index and the LORS: As discussed earlier,
the ICC is subject to one broblem when: there is a lack of' true
patient variation. In these'situations, the totai variance is

greater than the true variance which results in a spurious

estimate of reliability. Such was the case for the Baréhelf‘~-'

subscales of Self Care and Continence. Although 1little
inference could bé made from these estimates of réliabi;ity,
the delineation of the sources of 'variation through the

Analysis of Variance, permitted ' a clearer understanding of the

.perﬁentage of variation attributed:to the remaining eleménps

of the total variance for these subscales. In both ca§es, the
greatest source of variation was assigned to differences

between specific raters and patients.

. . . — ]
The other major“- advantage of wusing the Intraclass




LN

169
Correlation as opposed to the Product Moment Correlation is
that it provides a means of determining the presences of
gsystematic bias.between raters. This bias was visible for the
each group ~comparisons for the Barthel variables, of
"Mobility"™ and "Total Status". Furthermore, although the
coefficient of reliability was low (R=0.17) between the
Evaluators and the Instructors, for the Self Care subscale,
syétematic bias could still be identified between these
groups. In constrast,. there was a total aﬁsence of systematic
variation betweeri the groups of raters for the Level of
Rehabilitation Scale. \ ‘ ,

These results were unexpected. vlnitia‘lly,,, 51:he
investigators had felt ~ that the LORS might be a potential
source of indecision among raters because of the subjectivikty
that could be 'built into the different levels of the scale.
Further, this index which was designéd, for a younq'er
population placed emphasis “on certain tasks that generally
were not considered as being represen’tative of the older age
group. It was, thérefore, somewhaﬂt of a surprise to see a
strong degree of association between the three groups of
raters tghen using this scale. 1In contrast,\"the Barthel Scale,
as reported in the _1"iterature, was reported to have good
psycfmomegr"ié properties (Granger, ,197§). The index has
demonstrated a test'-retelst_ reliability of 0.89 and an
inter-rater reliability of 0,95 (Granger, 1979),
Additionally, Sherwood and clolaleagues (1977) have described
high alpha reliabilities ranging from 0.95 to 0.96 thus

2
suggesting . that the test was internally consistent as a

f .. -
5 - v - - ‘.
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measure of self-care abilities. Thus, it was equaliy
surprising to observe  the scope of correlations ranging from
0.00 to 0.90 for this study. One suggested explanation for
these results wés attributed to the fact that thére was
relatively 11£\}nw)var1at10n among the raters themselves fot
the two subscales, Self Care and Continepce. When- the

. Y . . ‘
agreement ratios were re-examined, it was the variable of

¢

Mobility that. was the principle source “of variation in the,aw

Barthel Index. Therefore, when ICC procedures were performed
for the subscale of Self Care and Continence, the deviations
about the mean were .almost entirely non-egistent, thus
producing Intraclass Correlations with gquestionable findings;

A second explanation for this poor showing of the §arthe1
Index may stem from the fact that all reports of this scale
have been generated from evaluations made by care givers
(Granger, 1979; Gresham, 1980; Sherwood, 1977; Wylie, l967f
and not by jindependent assessors employed in- ﬂ clinical tr1al
Consequentig, the high levels of reliability for the Barthel
;quex would seem to be reflecting mainly clinical judgements .

1

formulated overtime ;ather than independent and “ope shot"

N 0

assessments of physicgl status,

The LORS instrument, on the other haﬁd, produced scores
with more uniform degrees of variation. ﬁé‘.a result, the
associations of ‘the 'faters\scores could be examined, The
reasons for this discrepancy have already peen preposed in, the
rater-gold standard comparisons ) ’ )

In  brief, the Intraclass Correlation . Coefficient

permitted a more detailed picture of the components of the’

-
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equation which contributed or detracted from the overall

¢

estimate’ of reliability between the different raters.

Intra-rater Reliability

The rater scores for both Tndices were then examined over
tiqe using the Product Moment and}the Intraclass Correlation
procedures. In this comparison, outstanding differences in
coefficients were seen for the subscales Self Care and
Continence of the Barthel Index. In particular, there was a
distinct discrepancy in the two approaches when the
Interpreter group was assessed. Once again, these results
were(severely af fected by the lack of variation among the six
patients for the areas of Self Care and Continence, yet the
ICC still was able to reflect a change in the Interpreter
functional scores over time. What appeared to be low
within-rater estimates for the Evaluators 1in the area of
Continence through the Product Moment Correlation proved to be
zero agreement with the Intraclass procedure. These measures
indicated that poor stability existed for these subscales for
the first two groups of raters. A lack of sufficient
understanding or individual interpretation of the instructive
guidelines for these areas could explain these findings.

A total contrast was seen in the Self Care and

Continence correlations for the Instructor group. What was

recorded as zero agreement for the simple correlation
procedure was listed as complete agreement through the ICC,

Although patient variation was minimal, as stated previously,

t4
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when the raw data was reexamined it was clear that no change
had/occurred in the Instructor scores from time one to time
two, However, the Product Moment Correlation was unable to
pick up this total lack of variation for these scores. In
other words, the deviations about the mean were non-existent
thus producing a zero estimate. For the remaining sections of
the Barthel Index and the LORS, relatively similar
correlations were obtained from both procedurezs which
indicated that fair to excellent intra-rater reliab‘ility had
been present for all raters. /
) As reported in the literature (Hasselkus, 1976; Kramer
and Feinstein, 1981), the Product Moment Correlation
Coefficient proved to be an unsatisfactory statistical
procedure for this study in terms of estimating between and
with-in rater agreement, The Intraclass Correlation

Coefficient, on the other hand, provided a measure of

intrinsic accuracy of the two study instruments.

Program Re-evaluation

The evaluation of rater reliability was initiated early
in the Clinical Trial to determine the quality of the data
collected by the raters employed by the Geriatric Study. From
these results, it was evident that the definitions and
guidelines describing the variables Self Care, Continence r?and
Mobility needed to be restated. The problem of the
unacceptable rater variation for the Barthel Index also had to

be addressed. Therefore, the first procedure involved the

\ 3
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editing of the wusers' instruction manual to cimprove the

overall clarity of the terms of reference and to reduce

rater-expressed ambiguities. Additional patient evaluations’

vere then scheduled for those raters who had demonstrated the
- greatest discrepaﬁcie;. Each individual conducted three,
separate, randomly selected interviews and simultaneous
scoring was recorded by both the rater and one of the study
instructors. Pair-wise agreement ratios were once again
calculated using the Intraclass Correlation procedure. The
results of these tests indicated that the overall agreement
héd markedly improved with estimates ranging from R=0.75 to
1,00 (p<0.0001) for both scales. As reported by Fleiss
(1977), in obtaining replicate ratings on each subject and

averaging them, the errors of measurement averaged out and the

reliability céefficients increased.

On-The-Spot Inspections and Adherence todzfudy Protocol
/’/

Early assessment of acceptable rater reliability,
however, does not guarantee continued high levels of agreement
over the lepglh of a two year Trial. In order toTenshre that
rater reliability continued to reach é%ceptable levels and to
monitor adherence to study protocol, on-the-spot inspections
were conducted for the life of the Geriatric Trial in both the
hospital and home settings. Through this monitoring of
raters, excellent agreement levels continued to be achieved
for both the Barthel 1Index and the Level of Rehabilitation

Scale. Rater comprehension for the functional activities of
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Self Care, Continence and Mobility was no longer a problem?

In a study like the Geriatric Trial, results can be
éontroversial or can influence future policy decisions |,
therefore, it becomes increasingly important that gdequat;
guality control procedures are conducted, The 1issues of
'systematic bias are constantly an area of concern, and need to
be reassessed over the designated life of a trial. Likewise,
the question of blind assessments has to addressed in order to
insure that any differences seen betweenithe two treatement
procedures are in fact Erue‘differences and not simply rater

L4

partiality.

" In summary, the overall rater reliability as well as the
inter-rater and-intra-rater concordance fell within acceptable
limits for the Level of Rehabilitation Scale. The séoring of
the Barthel 1Index, on the other hand, did not achieve good4
rater agreement in the initial testi?g sessions. After
thorough examinaéion of the results, the instruction manual
was rewritten in excruciating detail to cla}ify " the Barthel
Index specifications. Individual raters were retrained and
retested. Subseguentally, excelleht agreement ratios‘ were
obgained anq continued to be present over the duration of the
Geriatric Study. RAlthough the LORS instrument wag the source
of greatest wvariability,. this wvariation was predominately
attributed to the patients'themselyes. As a result, good to

excellent agreements were achieved for this scale,

Furthermore, there wvas no evidence to indicate that
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significant systematic bias was present between the raters

i

when this scale was used. This was not the case for the
Rater-Standard “tomparison. Nevertheless, only limited bias
vas presént for this comparison and this ‘ vas related
specifically to differences between theﬁ Interﬁreters and tﬁe
Gold Standard. Although ‘tgé twenty-three raters tended to
uﬁﬁerestimate lthe status )of the video-taped patients, thi

bias was reduced to near =zero after additional instructions
and periodic inspections were introduced into the program.

Individual rater differences continued to be present, yet, the

- study organizers felt that overall rater agreement had been

attained wi}hin acceptable limits. ' In sum, by establishing a
§atisfactory » level of rater reliability for the two study
scales, full emphasis could then be directed to the estimation
of the differences in the outcome measures for the Parent

Investigation of Geriatric Care.,
\) ' ‘ -~
As Knatterud (1979) stated, an error-free study. may be

laudable but not feasibl?. nor practical. In brief, an
ertqr-fgee study is not a reasonable goal. What is important,
‘however, is that the number of errors remainé small and that
the errors ©present are randomly distributed among the
éparticipafing groups. But above all, .these goals should be
obtained at 'a reasonable price.in terms of the development of
a guality assessment program and the assurance of quality data

.

a
handling and proceqfing. . \J

Y

Y



"176

7 viliaity Study
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Validation of Study Instruments

The two functional instrument§7\¢h€ Barthel Index and the

" Level of Rehabilitation Scale (LORS) were compared to the

Functional Status Assessment Instrument (FSAI) through the
correlation of items helé to be Valid measures of the same
domain, This is defined as criterion-related validity, a
concurrent approach, As the scales had différent scor.ing
systems, item by item comparisons were  made rather than the
collating of composite scores. Eight separate divisfons of
functional status were created which included Self Care,
Mobility, Transferé, Hand/ Home, and Outside Activities, as
well as, Sociél Interaction. The first four divisions
represented the Barthel-FSAI comparison while the last four
divisions made up the LORS-FSAI comparison. .
For the area of Self Care, consistently good to excellent
negative relationships were present between similar items froﬁ
the Barthel-FSAI. These associations were reassuring because
they seemed to indicate that those items which referred to
independence in personal care possessed comparable meaningg,
thus, measuring the domain they claimed to measure, that being
the concept of Self Care ébility. \ Correlations for the
dimensions of Mobility were also statistically significant for
the like-variables of "Walk", "Wash”", "Toilet" and "Stairs".
Again, these results supparted the belief that the activities

of ambulation “had been,addressed. It would appear that
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slighti} different meanings made up r.he dimensions of "walk"
and "Wash", as these correlations ranged between r=-0,52,
(p<0.0002) and r=-0.60, (p<0.0001). Neverthgless, they we.re
acceptable comparisons. The variables labelied "Transfer to
toilet" and the "Use of stairs", on g:h:e other hand, were much
more precise which appea‘red to be mirrored in the resultant

coefficients, In the next comparison, a slight decrease in

the strength of associations was seen for Transfer Activities,

f s

even though statistical significance w?s again achieved..

Interestingly, as the functions became more complex, leaving

more room for interpretation, the corresponding correlations

seemed to reflect the variations within the specific
activities. The next section addressed the use of the hands,

in particular. Again, fair to excellent relationships could

be interpreted from these correlations. It was hypothesized

that these matched items represented related hand functions
only, therefore, ‘strong associations had not been expected for
this domain.  These results, however, might be explained by
the' fact that similar anatomical movements of the hand,

although not performing the exact same function, frequently

~require the same dexterity. .For example, if an individual

prepares simple foods, it would be conceivable that a

container may need to be opened or a faucet might be ‘turned on

during the activity of food preparation which could explain’

“the correlation‘,s seen.

In essenées, the ‘Wof analogous items from both
the 'Barthel Index and the unctional Status Assessment

Instrument provided supportable ‘evidence that indeed the

-
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domain of personal physic‘al function was béi.ng measured as wgs
hy'pothesized. This proved to.be an important outcome in the
validation of the Barthel Index for this geriatric popualtion.-

The pairing of items from the LORS and the FSAI were not
as‘impressiv—e &5 those just seen for areas of physicalﬁ status.
Wiﬂ}in the scope of Home  Activities, fair to noderate
correlations were present for the related items .of
"lightwork”, "vacuuming", and "laundry" vyet no associations
were seen when the area of "heavywork” was . addtessed..' This
was surprising because one could argue that "washing windows"
and "yardwork" is harder and requires more energy than simpler
activities’ within the house. - On the other hand, it is
possible to encounter w;lét appears to be, as Colton (1974)
pointed out, nosense or spurious' correlations between two
variables that logically seem to be unrelated to one another.
This. could have been the situation for the variables of
"Cupboard" and "0dd Jobs" (-0.32, p<0.02) as well as the
"Telephone-Television- Cupboard” comparison (-0«62, p<0.0001°)
and the "TelTel-Writing"” combinagipn (~0.46, p<0.001). No
further explanations could be found’ for these results,.

Nevertheless, the associations that were present supported the,

claim.that acceptable d}ggrées of validity were evident for

v

this portion of the total scale.
When the domain of Outdoor Activities was assessed, once

again, a fair relationship was seen for better than 70% of the

" items compared. These findings were reassuring even though

the correlations were relatively low, since t?e aim‘ was to

. establish some| trend between these pooled variables. Clearly,

N
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the definition of "Outgide Activities" can have a “broad

" meaning. For oui//purposes, therefore, the items of the LORS

and the FSAI appeéred to relate to similar domains.

The last division of functional status that needed to be
assessed was that of "Social Interaction”. Here, fair yet
statist}cally signifiéant relations were seen for the various
elements of socialization reported in the two scales. What

was surprising, however, was the fact °that the area of
socialization could include going fo or participating in
activities in a chuch\of synég;;;;/Zut the same association
‘'was not seen in the reverse, In other words, the .item of

”Chgrch" did not imply "Socialization™.
witt *

»

In summary, the Barthel Index and the LORS were tesggg
for validity by comparing the items of tQFse scales to a third.
instrument, the Functional Status Assessment Index (FSAI).
Better correlation coefficients wegé seen for the Barthel-FSAl
comparisons. This was satisfying but not surprising as the

two scales used similar variables for the areas of "Self Care"”

«and "Mobility". For the LORS-FSAI comparisons, fair to good

correlations were seen for several items yet there were'
several items that sﬂ;wed no association. Surprisingly, there
was essenéially no relationship between the LORS iteﬁ of
Church—S&%agégue and the FSAl variableg of Church. One
*possible explaﬁation of this could be that this item was
Yarely scored when-the elderly person was interviewed. ‘Better

than 90% of the responses were listed as non-applicable., As a

,//ﬂﬂ;;sult, it was evident that this item did not represent the

o .
(
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- ' a

popuiation undefstudy.

. To draw inference from these findings, it could be said
that more than three quarters of the i}ems compared from %he
three study scales proved to have at least fair to moderate
relationships, In "~ some instances, par;iculax%g those
activities that were related to Self Care, Mobility, Transfe?
Activities and Hand Function consistently good correlations
were encountered. On the other hand, it was clear that the
indices selected for the Geriatric Trial were not always
designed specifically for the elderly clientele as ‘certain
items such‘ as Chqfch, Spectator Events, ~ Heavywork,

Telephone-Television vere frequently no longer ah interest or

a necessity. for the older person. 'Many of the visited

‘'subjects who were still in the community lived with someone

younger and therefore these tasks were assumed by that person.
é;vertheless, given these-'limitations, over 75% of the
correlations between the Barthel Index, the level of
Rehab%litatioh Scale and the Functional Status Assessment
Instrument were significant. ,

The objertive of this half of the Quality of Data
investigation was to examine the validity of the chosen study

v

scales. Using concurrent, criterion-related validation

techniﬁues, these results suggested- that the Barthel Index and

the LORS when compared to the Functional Status Assessment
[

Iii:;ifj?t (FSAL) were indeed valid for use in the Geriatric
t +
Tri 5 '

»
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CHAPTER VI

N

\ sm}y, Implication; and Limitations
v ) " 4

Summary ’

In the years to covme, 'the health care needs of the

‘rapidly growing elderly population will have to be cdnti{gually
addressed in an effective and efficacy manner. Rowe (1985)
pointed out that just as children " are not merely young adults
eldex;lylpeople are not simply an older versien of the mature
person. The elderly individual requires special approaches
,and an wunderstanding of the. péthological, physiological,
gphysical and psychosociai ?dnsiderations~ of aging. Health
care services designed with the older person in mind need to
emphasis the restoration and maintenance of functional
capabilities of its clientele.

Such has been the approach of " the Geriatric. Trial set up
at the  Royal ictoria Hospital. The parent study was
conducted in an effort to examine the e’ffe?ts on the elderly
patient of attaching an interdisciplinary geriatric team to
the medical wards(of an acute-care hospital. .

In order to assure that the data collected from this
controlled trial was of good quality, r'a detailed program of
data assessment was simultaneously carried out for the
duration of the Parent Investigation. It/is this evaluation
of data~quality which has been thé focus of this thesis. The

main Eg-oals of this study were to eStimate the rellablllty and

the validity of the two standardized functional status 1nd1ces .

(3
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used in the Geriatric Trial. Given the distinct elements; of

these psychometric properf‘*es, two separate studies were

conducted. Rater Reliability was the first aspect to be
addressed. "The scaleé used in the Geriatric Trial were the
Barthel\{ndex which ex”amined the performance of S;lf Care,
Conti;lence, and Mobility and the Level of Rehabilitation Scalé
(LORS) which assessed Home, Outside, and Social Activitiesj

‘Prior to tile start of the trial, a detailed training
::egime was set up to familarize - all raters -with the s'tudy
popula'tion, the selecteé' indices and tKe scoring -systéms.
Upon completion of theé training period, reproducibil..i»ty
testingfsessions were 'scheduled-for all 23 participants.
Initially, L:ater scoresivere compared to the establishefi Gold
St;ndard. The results of these findings indicated that rater
variability did indeed exist but that group and individual
raters variations, on average, fell within acceptable norms
'for botH study scales. The greatest overall variation was
attributed to &interactions bel,:tween specific raters and
specific patients, ‘

Contrgry to /Eh¥ literature and to our earlier
pe)rceptions, the Level of Rehabif'tation Scale proved to be a
better source o,fc“rater reliability than the more widely used
Barthel Index. One reéson for this discrepancy most certaiﬁly
stemmed from the fact that individual patient variation was
markedly limited in the areas of Self Care  and Continence.

Although perfect agreement was achieved “between the Instruétor

and the Gold Standard, a five to ten point s-pread vas seen )
< \ ©

between the Evaluators, Interpreters and the Gold Standard.

< » /
’ ] /
oo ) . v
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These differences resulted in neglible overall agreemeﬁli:s for
these groups. The 1lack of patient variabilrity ‘was not
identified until after the videp testing sessions of the
tventy-three raters had been completed. As a resu;t, what

appeared to be poor agreement ratios for thgse two subscales

-

was,” in reality, a lack of needed patient variation for these

two functional activities, Conseqguently, no clear statement
could be taken on the degree of rater reliability for the
first two subscales of the Barthel Index,. In constrast,
agreement levels for the remaining two Barthel subscales
'reached acceptable levels of concordance for all rater-’gold
standard comparsions,

§
AN
Yet, this presence of rater consistency did no\\gﬁarantee

rater conformity, since systematic bias was present among the -

group of Evaluators. Although good agreement was expected
i)etween the Instructors and the Gold Standard for the Bart-hel
Index, it was not anticipated among the Interpreters. These
results, therefore, proved to be very interesting. One of the
original goals of tkge study organizers was to estat?lish a
sufficiently adequate interview-training program “for all
raters. The belief was that greater rater variability wou‘ld
be generated from those individuals with the least exposure to
the treatment of the elderly patzient and the concepts ¥hich
encompassed functionai status. As- a consequence, dgreater
attention was directed towards the education of" the
non-professional people hired to assist in the data
collection. The Interpreters predominately made up this group

of people. !
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Results indicated that the training program had met the
needs of the study's Interpreters. Furthermore, these
findings seemed to demonstrate that an individual without
prior medical knowledge could be épprcpriately trained to
gather data for a controlled <clinical trial. Mote
importantly, this outcome pointed out that possessing a
medically related background, did not insure superior
understanding of the concepts of functional status or
measurement scales. What was overlooked 1in this traiming
program was the range of rater bias that could be present
among individuals with similar professional experiences. 1In
attempting to secure reliable data in future studies,
subjective interpretations of even familar terms must be
clarified for all study raters.

In comparison to the Barthel Index, the agreements ratios
for the Level of Rehabilitation Scale provided so0lid evidence
that good to excellent consistencies were present between all
raters and the standard. Some systematic bias was found for
both the Evaluators and Interpreters but this was marginal.

In general, the inter-rater reliability between the three

groups of raters followed a similar pattern to the overall

variation with the Gold Standard. Poor agreements again

prevailed for the .Barthel subscales of .Self Care and
Continence while fair to excellent ratios were seen for
Mobility and Total Status. Overall,,”tﬁer? seemed to be a
slightly bettetr concordance between the Interpreters and
Instructors than between the other two rater combinations.
Measures of systematic' bias were also very reveéling.

“ «
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There was a wide spread of interpretation for each of three
groups particulariy 1n the ard% of Total Status and to lesser
extent for Mobility and Self Care. Examination of the raw’
data revealed that it was the Evaluators who consistently
underscored these functional abilities. Once more, it was
apparent that the clarity of the Barthel terms had become a
key 1ssue 1in this investigation.

Excellent levels of between-rater reliability continued
to be attained for the Level of Rehabilitation Scale.
Moreover, the rate of consistency achieved for this scale also
led to excellent rater conformity. To <capsulize these
findings, it would appear that the Level of Rehabilitation
Scale, although developed in a rehabilitation milieu, did meet
the needs of an elderly populatién. The majority of thé
instrumental activities of daily living 1included in the scale
were able to describe an elderly person's ability to function

in the community.
~

The final impression of rater reliability was

N - 'R J
accomplished through the examination of the K within-rater

differences. The greatest rater variabiiity was repeatedly
. ,

found when' using the Barthel - Scale and the Evaluators

continued to demonstrate the greatest inconsistencies.

Despite the lack Bf patient variability for the areas of Self

Care and Continence, both the Eialuators and the Interpréters

were unable to agree in the estimation of functional status

upon successive tésting of thesg subscales. The Instructors,
T —

on the cther hand, were consistent\ with the Standard and

within themselves.\ The excellent levels of agreements for the

. .
( . ’

“A



s
:

186
Level of Rehabilitation Scale achieved for‘}he rater-standard
and the between-rater comparisons continued to hold true for
the intra-rater reliability.

In all, the Level of Rehaﬁilitation Scale was found to be
essentially a reliable tool for the geriatric population
understudy. ;he Barthel 1Index, 1in constrast, demonstrated
early and serious problems of rater misinterpretation as well

as questionable ratios for two of the subscales. 1Ir an effort

’go correct this inconsistency, the user's manual was adapted

and tested by means of additional patient interviews. The
scores obtained from these sessions provided strong evidence
that at last good to excellent rater reliability had _been
finaily achieved for the Barthel Scale. To verify this
on-going reliability of rater scores and to monitor adherence
to stpdy protocol, on-the~spot inspections were conducted over
a one year period. 1In total, aéreement ratios for both the
Barthel 1Index and the LORS remained consistently . high,
Comprehension of the :subscales of Self Care and Continence was
no longer a Qroblem. In sum, it can be stated that good to
excellent levels of rater reliability wusing the Barthel Index
and the LORS had not only been achieved but also maintained

<

for the duration of the Parent Study of Geriatric Care,

Validation of the study's scales formed the second
Tomponent of this investigation. The Functional Status
Assessment Instrument (FSAI) by Jette (1978) was wused as the
criterion of comparison. This scale was chosen because of its

content which addressed ~both issues of physical and



= -

187

insgtrumental activities of living for an elderly population,

' The scores from the Barthel Index and the LORS were arranged

in an ascending order, while the Jette Scale was scored in a
descending form, Comparing similar components of Self Care
and Mobility from both the Barthel Index and the FSAI,
moderate to st}ong inverse relationships were obtafﬁed. The
pairing of items from the LORS and FSAI were not as im%ressive
as seen for the areas of physical status. Nevertheless, fair
to moderate correlations were present for matched items of
Home and Outside Activities as well as Social Interaction.
Carmines and -Zellers (1979) however, found that the degree of
criterion-related validity depended  on the extent of the
corrésppndence between the test and the criterion. The

A

validity coefficients obtained for the LORS-FSAI pairing

appeared to reflect this. finding, for the items that made-up

these two scales could only be said to represent a similar
concept or activity but could not be identified as like items.

Cronbach (1971) also expressed an importént point that should

be kept in mind  when attempting to establish the

criterion-related validity of a scale, He has said that all
validation reports carry a warning clause, insofar as the

) ~
criterion selected is truly representative of the outcome to

be maximized.

- Implications

With = the ever increasing demand to examine _ the

. effectiveness of therapewgic interventions through

&

s
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well-designed controlled clinical trials, several implications

nte

Y

»
', from this investigation can be pertinent for other researchers

and clinical personnel engaged in health care research, thP

s

>

d:ﬁigning a credible clinical trial, considerations must also
b

given to the development of effectual methods for

LA e

assessing the data, for only through reliable and valid data
can well grounded conclusions be obtained. Initially, such a
program needs to address the definitions of standard

procedures as well as the teaching, the training and the

N N oo R
[ a8l }:?e." -

certification of all personnel assigned to major data

P

collection and coding activities. As seen in this guality
assessment’, investigation of the Geriatric Trial, the
. delegation of these tasks to a separate independent individual
increases the objectivity of the clinical trial and liberates
the principle inveséigators to attend to the management of the
parent study. This person assumes the responsability of
‘ . assuring the quality of the data collected and has the

authority to implement necessary procedures to maintain high

LY

standards.

t

On site visité\ are essential to monitor adherence to
study protocol and to carry out edits and data anélysis
- . designed to detect problems in the data and recording
procedures. The 1loss of trained evaluators from a
longitudinal study is inevitable; it is therefore necessary
- that provisions are made for the teaching and 'certifying of
, hew personnel, It is also wuseful to have periodic meetings
( — with the:study raters‘to review definitions and procedures and

to discuss any problems that may have been encountered.

-
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Finally, substandard data processing and analysis
précedures can be just as deleterious to the successful
condlict of a trial as carelessness in the collection and the
recording of the data. 1In essénce, this form of measurement
error can only be'reduced through meticulous handling of the .
data. As Knatte;ud (1981) poipted out when the results of a
study tend to be controversial, it becomes iﬁcreasingly

important that /adequate quality ﬁgséssment procedures have

been implementéd..
Limitations

‘Iﬁ retrospect, a review of this quality assessment
investigation identified three specific limit:at:ions.‘f First,
in an effort to detefming the extent of rater variability in
using ‘the two study scglés, video'taped interviews of six
different patients were presented to the twenty-three study
napers. This approach was selected rather than the originally
proposed Incomplete Latin Square Design in order to reduce the
effects of patient learning and to eliminate patient fatigque.
However, in choosing to control for these potential obstacles
through the use of video equipment, an alternat{ve limitaﬁion
was introduced. The taped interviews removed the opportunitf
of personaid coqfact with tHe patients, a comment expressed by
several of the study raters. Furthermore, when ambiguous
situations arose in the taped sessions, the raters stated that
they found it more difficult to come to a decision since they

vere unable to rephrase the guestion to arrive at a clearer

- ~

! Y
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interpretation of functional status. This limitation had been
recognized by the study organizers prior to the start of the
ﬂpesting sessions., Weighing the importances of each restraint,
it was finally felt that the video-taped approach would
introduce the least bias into the assessment procedure.
Secondly, in choosing a criterion scale to establiéh the
validation of the two geriatric indices, the Functional Status
Assessment Instrgpent was selected. Although this scale met
many of the act{éities<covered by the Barthel Index and the

Level “of Rehabilitation Scale, one important area was not

assessed. This was the area of Continence. In\searching the

- literature for a comparable criterion however, the majority of

AN
the existing scales completely neglected this function.  As a

result, total validation of the Barthel Scale was not

completed.
', The third and finzi/}}ﬁitation addressed the issue of the
choice of validation " techniques. The criterion-related’

validation approach was selected for the Geriatric Trial.
However, in later discussions with colleagues, the construct
approach ‘appeared toc be the more appropriate format. The
¥eason giveq ' was that VWhen choosing a criterion for
comparison, @he measure chosen should represent a gold
standard or a norm. This‘kas not the case with the Functional

Status Assessment Instrument (FSAI). ) ' )

In summary, the evaluation of the reliability and the
validity of a set of functional status scales used in a

geriatric gopulation have been presented 1in this study. This

Y
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guality assessment investigation appears to have reached its
goal in the establishment of quality data, .although certain
limitations have been recognized.

Quantitative measures are increasingly being used to
establish treatment objectives, to assess responses to
therapeutic {;terventions and to develop effective treatment
programs. It is, therefore, important to adhere to the
established principles of measurement theory 1in orde;' to
assure good quality data. As Conine (i§72) ‘stated "It is
axiomatic that the results of any research can be no more
significant, reliable and valid than the exactness of its
to%}s of measurement and ‘the care with which the data )a;e

BN
collected .and processed". . L
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eppendix IA

;. -
. -
.

Informed Comnsent

McGill University

-

Royal Victoria Hospital

I agree to participate
in a .video taped interview to be used in a Geriatriec Study
being conducted by the Department of Medicine of the Royal
Victoria Hospital.

I have .been told that the objective of this taped

interview is to teach the individuals who are evaluating

patients in this study, the procedures for conducting a proper -

assessment.

I understand that the taped interview will be 30-40
minutes in length and that ‘I will be asked 3 sets of questions
pertaining to my mobility, my activities of daily living, and
my general independence.

I am aware that my anonymity can not be preserved because
of the nature of the taped 1nterv1ew. ) N

I have been told that this project hag been approved by
thg research committee of the Constance Lethbrxdge Center.

° 1 authorize McGill Univer31ty and the Royal Victoria

Hospital to use this video tape for scientific and educational
‘purposes.

: Name
‘ . Date ..
' ) ) - Signature : -
’ W1tness : )

~
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- . Appendix IB

»
Formule de Consentement
Université McGill

Hopital Royal Victoria < e

Je soussigne , consens 3 participer ’
3 une entrevue dont l'em:egistrement video sera utilis& pour une
étude conduite par le service de Médicine en Geriatrie de 1' HGpital
Royal Victoria.

I1 est entendu qve 1'objectif de cette enregistrement &8t .
d’enseigner aux personnes qui evaluent les patients comment conduire
une evaluation pour les personnes dans cette &tude,

I1 est entendu que la durée de 1l'entrevue enreistrée sera de
30-40 minutes et qu'on me demandera des questions concernant ma -
mobilité, mes activités quotidiennes et mon ind&pendance en général.

Je comprends que mon anomymat ne peut pas e€tre preservé en
ralson de l'entrevue enregiatrée.

On m'a 1nform(e) que ce projet a Eté approuvé par le comité
de recherche du Centre Réadaptation Conscance Let:hbridge.

J'autorise(e) 1’ Université McGill et 1' HSpital Royal Victoria
d’utiliser cet enregtistement aonore pour des fins scientifiquea et
&ducatives, . . i w

, ‘ Nom -

Date ’ ‘ ~
Signature : ‘
Témo:ln ’
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\ .. ’ l BARTHEL SCALE : , 206
w ‘ ' - - ’
an ,
PATIENT NAME: . WARD:
5' ’ Exaniner ) . :nlta: . L
Examinstion: Admission Study No:

2 weeks post admission

1 month post admission
~ . 3 montha post adminsion
" 6 months post adminsion

.
e S

3 SYLY CARE L \ ‘
. i Self i:lo:. l()::n £ Score Sub;::;ion
! ‘ /
Z . 1. Driaks from cup 4 0 0
* : 2. Eating - 6 3 o .
3. Drass-uppar b&y 5 3 1]
. 4. Dresns-lover body 7 4 0 .
S 5. Put oh brace ~() -2 .o
L 6. Grooatng. s o 0 ‘
, T udmng 6 0 0
8. . Bladder control 10 5 o |
9. Bowel control 10 5 0 - '
S—
‘MOBILITY
~ : 1'0.' Transfer chalr 15 7 0
. 1l.  Transfer toilaet 6 3 0 (
) 12. Tub or showar 1 0 0
13.  Walkas 50 yds. B 10 (]
‘ 14 staiws 10 - 5 0
: 15} | wh‘a.aling if not; 5 0 0 ) .
: valking . r . .




LORS RATING SHEET
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Name of Patient ' ! Informant r
Evaluator Date
« Evaluat1on Pre-Admission Ttace
\ . 2 YHeeks Post—Admission
1 Month Post—Admission Study Number
3 Months Post—Admission
6 Nonths Post—Admission

Home Activitigs -
30. Prepares simple foods and drinks (e.g. juice, toast, coffee)
e 0< boes not prepare simple foods

2<.Deficient performance, prepares such foods 1nfrequently, needs.
much encouragement, and/or has frequent accidents
4< Normal efficiency in preparing simple foods

31. Performs Light housekeeping chores (e.g. meals, dishes, dusting)
hkx il

O

32. Performs heavy housckeeping ‘chores (e.g- floor and window washing)
*h ’

33. Perfornms odd jobs in or around the house (e.g. gardening, minor
*K repairs, mending, sewing)

These activities are rated-following the pattern developed
for activity 30.

34. Engages in individual pastimes (e.g. selective TV viewing, rea-
 *%%  ding, knitting, collecting, etc.)
0< Does not engage in individual pastimes
[ . 2< Potient experiences difficulties with pastimes or hobbies
{ becayse of frequent accidents, fatigue, depression
4< Normal degree of individual pastimes performed

35. Manipulates telephone and/or television (e.g. dials number, chan-
**%%* ges stations)

0< poes not.manipulate these items

2< Manipulates these items only some of the time because of ac—
\ cidents, or because patient fatiguec easily

4< Normal- use of these items

Outside Activities
36. Engages in simple outside activities (e. g walks, car rides, sit-
_***  ting on porch)
-0< Does not engage in these activities
2< Hill engage in simple out door activities only with encoura-
gement
4< Attempts simple outdoor activities independently; accepts or
' sceks help in doing the activity.

37. Dpoes shopping and other errpnds (e.g. food, clothes, banking)
*k % 0< boes not go shopping OJ do other crrands
2< Wi ll attempt these activities only uwth encouragement
4< Attempts these sorts of activities on p1° own without the
encouragement of others or seeks the assistance of others

" - Attends spectator events (e.g. theater, concerts, movies, ‘sports)
0< boes not attend spectator sports "

2< Will attend spectator events only when encouraged to do Sso

4< Attempts to attend such events independently or seeks help

' to make attendance possible.

» \ °

\ Appendix 3
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7
9. Uses transportation accompanied (e.g. auto, cab, train, plane) { 4
(‘i** 0< poes not attempt to go anywhere transportation would be -
required
2< Will attempt to use transportation if encouraged
4< Accepts or seeks help in using transportation
40. Uses transportation independently (Rate *“Not Applicable” if 39
**% was 0.)
0< Does not use transportat1on independently .
2< Will use transportation independently if encouraged
4< Uses transportation independently, in a» normal fashion
_41. Takes longer trips (5 hours) accompanied '
* 0< oces not take longer trips
2< Will attempt longer trips with encouragement
4< Attempts longer trips with encouragement, accepts or seeks -
‘ help in going on longer trips v
42. Takes longer trips (5 hours) independently (Rate "Not Applicable"
x ° 3f 41 was 0.) '

0< pboes not take longer trips independently
2< Will attempt a longer trip with encouragement
4< Attempts longer trips unaccompanied and without encouragement

Social Interaction

43.
ok

H

1

Participates in gomes with other people (e.g. cards, chess, chec~
kers). Do not rate quality of patient's skill.

0< boes not part1c1pate in games but did before the illness.

2< Will participate in games if encouraged

4< Initiates ganes with other persons

2 9
kR

Participates i1n home social activities (e.g. family gatherings,

visits to friends, parties) ,

0< Does not participate in these activities

2< Participates in these activities only with encouragement or
for only a very brief time or only in a very limited fashion

4< Patient participates in these activities without encouragement,
invites or asks spouse to invite relatives and friends in

|

45.

*k

Attends -social functidns outsmde of home “(e.g. home of friend,

dining at a restaurant) ) -

*0< Does not participate in these activities - -

2< Participates in these activities only with encouragement or
-for only a very brief time or only in a very limited fashion

4<. Attemps to parnticipate in social functions outside of the
home on patient's own or asks to be helped to perform such
activities - : ’

Goes to church or synagogue

0< Does not go to church or synagogue

2< Attends only if encouraged by others

4< Attends without encouragement and/or asks assistance to go

N ¥

Y

TOTAL
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Functional Status Assessment Instrument

”, -

PATH: ~

-

Time Frawe -~ on the pverage durfng the past _(7) days

t

3

B

0 —~) 7, where 0 ~ no pain nnd 7 = extrenely severe pain

)

(L : ,
\ DIFFICULTY: O — 7, vhere 0 = not difficult and 7 = cxtrenely difficult

.

208

ASSISTANCE: 1 = independent; 2 = uses drvices; 3 — uoes huaan anstytonce; & = vecs
devices & human ossistince; 5 = unable to do

. ACTIVITY. - .

- .

ASSISTANCE

TATH

NIFFICULTY

(—5) -

(1==7)

(0—>7)

Hobiltity

. —- walking fnsidecc.ecnicnncncoecons
= clicbing up stalrs...iiceacescones

- - troansferring to & from toilet.....
» v . - .

"= getting in L out of Ledecacoenean,

= 8riving X Calivevoreconarmsoncccns

Personal Care .

- —~ coading halfescnceascscncorvacnenn

~ putting 00 pPanlScecicsnscvaracnans

buttoning €lothrSccccrcreoocssnass

!

. wvashing a1l parts of the boldy.....
~ putting on shors/alippergeevecncas

Home thores

— vacouning & Yug.eecericccnscecovacn

Ay e enmpe s S

!

xeaching Inteo hipgh cupboards......

doIn3 laundrY.ecennercrececetnees

: vanh{ng WINdOUSe e nacrvsncnnnssnens

doing yarduork....:...............

Mand Activities -

Ll 2 L L R L LTI T TP Ty PY PR

P

~ opening contalpers...icivecnencnes

;= turning faucCCtbee,ecevscccencnnans
] . - .
I — cutting foolieeesncscrsconansaans

Vocationa) . Y

- perforning »1l job responsibili-’
ties
Avocational

- pexforning hotbles requiring haud
vork *
~ attending churchoaooieeeaeee. ..

- goctalfzing with frlcn-.l/-. and réla-
‘ ) tives

e

( © LY 1980
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DIFFERENCES BETWEEN THE GOLD STANDARD AND GROUP I

APPENDIX 5 .

(EVALUATORS) IN USING THE BARTHEL INDEX
IN TWO VIDEO SESSIONS

209

Videoll 1.8

-

. Patients .
) 1 2 3 - 4 5 6
old 55 51 80 55 89 T
Standard " ‘
Video Sessions

I Il I 11 I 11 ¢ I 11 I 11 1 11
Group I (Evaluators)
1 95-95 84-84 80-80 85-90 70-70 89-80
2 95-95 90-74 80-80 B8-94 79-79 73-88
3 95-95 89-89 80-80 99-99 89-89 94-94
5 100-95 89-89 80-70 90-94 -89 93-86
7 95-35 75-74 80-80 99-94 63-89 89-88
8 95-95 89-84 80-80 99-93 75-89 89-83
9 90-95 . 89-90 80-80 99~99 91-94 99-99
10 90-90 89-74 80-79 99-94 79-67 -84-83
11 90-90 74-90 80-80 78-94 s 72617 BY9-84
12 100-100 88-88 80-80 99-99 64-92 99-97
13 80-90 89-74 80-80 93-84 88-77 99-99
14 95=-95 84-84 80-80 76-100 79-79 85-94
15 - 90-95 84-85 80-80 89-94 79-78 85-94
16 90-90 74-74 80-80 89-99 77-717 89-79
Groups” Means 7 i
Videol 92.8 84.7 80.0 91.0 77.1 89,7
Videoll 93.2 82.3 79,2 94.7 81.1 89.1
Group Bias * .
VideolI. -2.1 0.78 0.00 -7.9 -11.8 -4,2
Videoll -1.7 -1.6 -0.78 -4.2 - 7.8 -4.8
Percentage of Difference ~ .
Videol 2.2 , 0.01 0.00 *.9 13.3 4.4

1.90 0.01 .2 8.8 5,1

* Group Bias 1s the measure of difference between the
Evaluator Scores and the true scores (Gold Standard)

A

‘lv
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APPENDIX 6

DIFFERENCES BETWEEN THE GOLD STANDARD AND GROUP II

(INTERPRETERS} IN USING THE BARTHEL INDEX IN TWO VIDEO

SESSIONS
H
Patients
1 2 3 "4 5 6
Gold 95 84 80 99 89 94
Standard

Video Sessions

I 11 I II I 11 IIl1 111 I II

Group Il (Interpreters)

17
1d
19
20
21

95-9% 85-85 70-80 99-99 75-170 94-78
94-95 89-89 B0-80 " 94~-99 69-86 95-89
100-100 90-90 80-80 . 99-99 88-89 . 94-99
100-90 89-90 B0-80 95-94 86-88 94-89
95-95 83-95 80~80 99-94 76-79 94-89

Group Means

-

videol 96.8  87.5 78.0 97.2 78.8 94.2
videoIl 95.0 ~ 89.8 80.0 97.00 82.4 88.8

Group Bias *

Videol 1.8 3.2 -2.0 -1.8 -10.2 2.0
VideoIl 0.0 5.8 0.0 -2.0 - 6.6 -5.2
Percentage of Differences

Videol 1.5 3.8 2.5 1.8 11.4% 2.1
Videoll 0.0 6.9 0.0 2.0 7.4 5.5

)

—
* Graoup Bias 15 the measure of differencg between the
Interpreters scores and the true scores~(Gol8 Standard)
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% APPENDIX 7
. ' DIFFERENCES BETWEEN THE GOLD STANDARD AND GROUP 111l
- ' (INSTRUCTORS) IN USING THE BARTHEL INDEX IN TWO VIDEO
SESSIONS
” Patients
1 2 3 4 5 6
W Golg 95 B4 80 L B9 54
/ - Standard
Video Sessions
r N
1 II 111 T II I II 111 1 11
" Group I'II (Instructors)
22 95-100 84-89  80-80 100-99 79-94 94-99. .
23 g95-100 89-89 B0-80 99-~99 79-94 99-99 -
{ 24 95-100 89-89 80-80 99-99 80-79 94-99
Ty 25 95-95 89-84 80-80 99~-99 89-89 94-94
Group Means
Videol 95.0 87.7 80.0 99.2 65.4 95.2
Videoll™ 98.7 87.7 80.0 99.0 89.0 97.7
Group Bias * “
Videol 0.0 3.7 0 2.5 -23.6 1.2
Videoll 3.7 3.7 0 0.0 0.0 3.7
Percentage of Differences )
1 videol © 0.0 4.4 0.0 0.002 27.0 1.3
'VideoII 3.9 4.4 0.0 0.000 0.0 3.9

* Group Bias 1s the measure of difference between the

‘. Instructors scores and the true scores {Gold Standard)

Y,

b
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Patients
1 2 3 4 5 6
Gold 78 28 67 57 63 40
Standard
video Sessions

1 II I 11 111 I 11 I I1 111
Group I (Evaluators.)
1 68-71 25-25.° 50-47 38-34 41-41 31-31
2 76-76 31-31 67-63 44-41 50-53 38-38
3 76-78 38-30 70-70 56-53 59-59 44-38
5 73-71 29-28 54-43 58-43 50-63 36-40
7 76-93 28+-23 77-70 47-50 59-56 53-41
8 84-78 68-27 63-59 47-47 56-59 50-44
9 - 88-78 34-27 63-67 53-47 59-50 47-50
10 59-56 28-23 44-41 38-35 50-41 38-41
11 74-78 30-31 69-56 35-41 62-59 47-41
12 76-76 43-27 66-60 41-47 47-62 38144
13 71-68 26-33 72-66 38—32~ 62-50 44-47
14 71-64 26-34 54-57 47-41 56-44 50-47
15 78-76 30-27 L 66-56. 32-35 47-47 38-44
lé 71-78 28-28 67~73 47-44 59-56 44-44
Groﬁp Mehns
Videol 74.3 33.1 63.0 44.3 54.0 42.7
Videoll 72.9 28.0 59.0 42.1 52.8 42.1
Grouj Bias *
Videol '-3.6 5.10 -4.0 " -12.6 - 8.9 2.7.
Videoll -5.1 0.14 -7.8 -14.8 -10.1 2.1
Percentage of*t\Di:ference
Videol 4.6  18.2 5.9 22.0 14.0 6.7
videoll 6.5 11.6 26.0 16.0 5.2.

0.01

* Group Bilas 1S the measure of di1fference between the
Evaluators scores and tHe true scores (Gold St.andard)
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‘ ¢ DIFFERENCE BETWEEN THE GOLD STANDARD AND GROiJP II
{INTERPRETERS) USING THE LORS IN TWO VIDEC SESSIONS >
{ f
Patients
1 2 3 4 5 6
o .
Gold 78 28 67 57 63 40
Standard ’
Video Sessions
I Il I 11 I II I 11 I 11 I I1
Group lI (Interperters)
17 63-65 33-31 67-60 42-44 56-50 47-41
18 68-74 - 29-43 69-69 44-41 i .62-65 44-34
19 82-76 33-20 70-67 50-44 56-56 44-44-
Pl L 20 71-59 - 23-28 59-62 ° 44-44 41-50 38-41 -
o e’ 21 78-78 35-27 63-72 38-41 50-47 4Q-47
‘ -
Group Means
videol 72.4 . 38.2 65.6 43.6 53.0 43.4
VideolIl 70.4 29.8 66.0 42.8 53.6 _ 41.4
Group Bias * ) / ) -
videol =-5.6  .10.25  -1.4 -13.6 -10.0 3.5
Videoll -7.6 1.80 -1.0 -14,2 - 9.4 1.4
Percentage of Difference
Videol 7.0 36.6 2.0 23.8 15.8 8.7
Videoll - 9.7 6.4 1.4 24.9 14.9 3.5
a ¥ Group Bias 15 the measure of djfference between the
Interpreters scores and the true scares (Gold Standard)
N\
- ‘:,:ii\; ) . I; ’ \\

v
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APPENDIX 10 e
DIFFERENCES BETWEEN THE GOLD STANDARD AND GROUP 111
(INSTRUCTORS) IN USING THE LORS.IN TWO VIDEO SESSIONS
N 1
, Patients
1 2. 3 4 5 6
i} . \ .
Gold 78 28 ° 67 57 63 40
Standard ‘
\
Video Sessions
I 11 I I; I 11 I 11 I 11 I 11

Group-I11 (Instructors) . .

22 71-78 23-20 70-70 . 35-38 44*56 38-44
23 78-78 37-28 64-68 32-41 ) 56-53 41-53
24 81-74 ~ 46-34 70-60 44-47 50-56 44241
25 81~-B2 27-27 71-72 T 46-47 47-53 - 47-47
Group Means . '
videol .77.7 33,2  68.7  39.2 49:2 42.5
Videoll 78.0 27,2 67.5 s 43,2 ° 54,5 46,2
Groyp Bias * ' , -

, | AN | |
Videol -0.25 5,25 1,75 g~ —17.75 -13.75 2.50
Videoll 0.00 -0.75" 0.50 ‘f _13‘75, - B.50 6.25
Percentage .of Difference i
Videol 0.003 . 18.7 2.60 31,0 21.8 ‘ 6.2
VideoI{ 0.000 2.6 ) 0.01 24,0 13.4 15,6

* Group Bias 1s the measure of difference between the
Instructors scores and the true scores (Gold Standard)

W

'
)

1
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& 5
Expected Mean Squares and Coefficients of Variation ¢
e 7 .

for'the Three Groups of Raters and Gold Standard

for the Self Care Subséale of the Barthel Index

[

Bartﬁel Index

Self Care.
Expected . Coefficiert
. Mean Squares of Variation
. Sources l Groups : ’ Groups .
- of . . .
Variation L 1 IIr 1 1 111
+ Var(groups) ' 0.50 0.6l 0 2,20 0.7 0
— -
. . - < ¢
i+ var(rater 0.14 0,21 0 1,00 1.4 O
within group) . ) A '
* Var (patients) ©6.86 0.10 0 Q 3.00 1.0 0
] ’ : . ‘
** Var(rater x 1.90 2.70 0 4.20 5.0 0 .
patient within .
group) ‘
kx* Var(video+ -~ 0,04 0.08 0. 0.58 0.8 0

random error) , \ . < :

+. var(groups)=variation between groups
++ wvar(r in group)=variation of rater in group
. * var(pts)evariation of patients
** var(r-pts in group)=variation of rater by patxent
in group .
*x%x var(video+error)=variation of video session + random .
error :

4
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i APPENDIX 12
3 ‘ ~ “
E: Expected Mean Sqﬁares<and Coefficients of Variation for
§ L " the Three Groups of Raters and the Gold Standard
%7 ( for the Continence Subscale of the Barthel Index -
3 ’ AN
. o o Barthel Index .
- Cont inence
. Expected’ Coefficient
% \ ‘ ‘ Mean Squares of Variation
- Sourdes Groﬁgs — Groups
, v of ' . ,
{ - .\ Variation I 11 11l 1 11 Il
; + Var(groups) 0.00 0.00 0 9.00 0.0 O
* ++ Var(rater 0.09 0,31. 0 1.50 2.9 0
within group)
* Var(patient) 0.00 0.37 0 0.00 3.1 0
** Var(rater ~ 0.79 2.20 0 -~ 4,40 7.5 0
x patient within )
, group) .
' *%x Var(video+ 0.03 ' 0.17 0 0.83 2.1 N o

; random error)

+ var(groups)=variation between groups
++ var(r in droup)s%ariation of rater in group
* var(pts)-vérlat1on between patients

7 ' ** wvar(r-pts in group)=variation of rater By pat1ent
. in group
Xk % var(v1§eo+error)=varlatlon of video session + random
error . . Co -
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9 ' _Expected Mean Squares and Coeffgcients of Variation for

the Three Groups of Raters and the Gold Standard

_for the Mobility Subscale of the Barthel Index

Barthel Index

yAL

Mobility
¥ .
g Expected -Coefficient
‘Mean Squares o of variation
Sources : Groups Groups
of :
S| . ~ variation - 1 11 111 1 II 11l
+ Var (groups) 1.10 ' 0.0 0.0 . S.5 0.0 0.0
++ Var(rater +7.10 2.5 1.2 7.6 4.0 2.8
within group):
. “% Var(patients) -37.60 42.9 54.3 17.7 17.7 19.5
** Var(rater x 10.40 4.0 3.0 2.3 1.7 4.6
- i patient within .
: group) o \
%% Var (videos 0.64 0.44 3.1 ‘2.3 1.7 4.6

‘random error) ‘

‘ ‘r + var(groups)=variation between groups

: . ++ var(r in group)=vaAriation of rater in group’

* var(pts)=variation between patients

**  var(r-pts in group)=variation of rater by patient

in group
o *x* yar(video+error)=variation of video session + random
. . error : -
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Expected Mean Squares and Coefficients of Variation for

the Three Groups of Raters and the Gold Standard

for the 'Home Activities Subscale of the LORS

-

LORS : “

Home Activities v

Expected

Mean Sguares

Coefficient

of Variation

-Sources Groups . Grougé

of '

Variation R § 11 1994 I ir 111

+ Var{qgroups). 0.72 0.69 0.00 6.1 5.9 0.0

++ Var(rater 1.10 0.79 1.75 7.7 6.4 9.2
within group)

* Var(patients) 22.80 21.90  22.30  34.8B  33.6 32.9

**x Va:.(rater x 3.00 -1.70 3.40 12.6 9.4 12.9
patient within :

group)

**% Var(video+ 0.07 0.1l 0.36 1.9 2.3 4.1
random error) re

.~ .

+ var(groups)=variation between groups -

++ var(r in group)=variation of rater in group

* var(pts)svariation between patients ‘
**  var(r-pts in-group)=variation of rater by patient .

in group / . -
*x%x var(video+error)=variation of video session + random
error - S

3
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Expected Mean Squares and Coefficients of variation for’

the Three Groups of Raters and the Gold Standard

for the Outside Activities Subscale of the LORS

4

Qutside Activities

LORS

-

Expected

Mean Sgquares

Coefficient -

of Variation ‘'

Sources Groups Groués

of : .

Variation 1 11 111 I I1 111
+ Var (groups.) 0,0 0.0 0.0 0.0 0.0 0.0
++ Var(rater 1.8 0.0 6.0 11.4 0.0 0.0
within group)

* Var(patients) 29.5 40.4 44.4 46,0 52.7 56.0
** Var(rater x 7.4 4.8 2.2 23,0 18.3 13.4
patient within

group) .

*xx Var(video+ 0.07 0.30 1.0 2.2 4.5 8.4

random error)

+ var(groups)=variation between groups

++ var(r in group)=variation of rater in group
var(pts)=variation between patients

var(r-pts in group)=variation. of rater by patient

& ]

in. group
* % %

.error -

LI

var(video+error)=variation of video session + random
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. APPENDIX 16
Expected Mean Sguares and Coefficients of Variation for
the Three Groups of Raters and the Gold Standard
for the Social Activities Subscale of the LORS
. ) 11
LORS
Social Activities
Expected - Coeffiqient

Mean Squares \ of Variation
§3§f6es Groups Groups
ggriation 1 1T 111 I 11 III
+ Var (groups) 0.0t 0.0 0.02 0.0 0.0 0.0
++ Var(rater 0.0 0.0 0.00 0.0 0.0 0.0
within group)
* Var(patients) 19.8 20.9 25.60 58.9 60.0 65.4
** Var(rater x 1.5 1.1 1,10 16.6 13.8 13.6
patiént within N .
group) '
*** Var(video+ 0.16 0.07 0.01 5.2 3.6 1.7

random error)

L
+ var(groups)=variation between groups
++ var(r in group)=variation of rater in group
- var{pts)=variation between patients

x%x  var(r-pts ®n group)=variation of rater by patient
in group

*** var(video+error)=variation of video session + random
error
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Expected Mean Squares and Coefficients of Variation

When Comparing the Three Groups of Raters for

the Self Care Subscale of the Barthel Index

¥

] Barthel Index

Self Care

Expected

Mean Sguares

Coefficient

of Variation

random error)

Groups Groups
Sources I I 11 I I 11
of + + + + + +
Variation 11 IT1I I11 11 I11 I11
+ var{groups) 0.0 . 0.78 0.56 0.0 2.7 2.30
“++ var(rater . 0.17 0.09 0.16 1.2 0.9 1,22
within group) '
(t var(patients) 0.78 0.54 0.03 2.7 2.2 0.49
** var(rater x 2.18 1.70 1.33, 4.6 4.0 4.10
patient within . :
' group)
. A
*x%x var(video+ 0.06 0.02 0.03 0.73 0.49 0.56

4+
*

* x

in group °
*%xx yar(video+error)
- error

+ var(groups)=variation between groups

var(r in group)=variation of rater in group
var(pts)=variation between patients
var(r-pts in group)=variation of rater by patient

=variation of video session + random

14
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Expected Mean Squares and Coefficients of Variation

When Comparing the Three Groups of Raters for the

the Continence Subscale of the Barthel Index

-

Barthel Index

Continence
//’7
) /
Expected ) Coefficient
Mean Squares of Variation
Groups ’ Groups’
Sources S I II 1 I 11
of + .+ + + + +
Variation 11 111 III 11 111 III
+ var(groups) 0.04 0.0 0.13 1.0 0.0 1.8
++ var(rater 0.39 0.08 0.22 1.9 0.0 1.8
within group) ‘
* var(patients) 0.11 0.0 0.15 1.6 0.0 1.9
** var(rater x 1.32 0.65 1.49 5.8 4.0 6.2
patient within .
group)
*xx* var(video+ 0.0 0.02 0.08 0.0 0.69 1.4

random error)

+ var (groups)=variation between groups

++ wvar(r in group)=variation of rater in group
var(pts)=variation between patients

var(r-pts in group)=variation of rater by patient

in group ' .

var(video+error)=variation of video session + random

error

%* %

* %k %
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P Expected Mean Squares and Coefficients aof Variation
When Comparing the Three Groups of Raters for
=Y .

the Mobility Subscale of the Barthel Index

Barthel Index

223

Mobility
Expected ) Coefficient
' - Mean Squares of Variation
o , Groups Grpups
Sources ) 1 11 ., I "1 11
of + + + + +
Variation 11 I1I I1I II 111 IT1
/‘;fwar(groubs) 5,07 9.62 ~ 0.16 6.3 8.7 1.10

++ var(rater 5.32 5.42 0.31 6.5 6.6 1.48
within group)
‘* var(patients) 38.70 _41.60 49.58 17.7 18.2 18.80
** var{rater x  9.70  9.40  4.48 8.8 8.6  5.60
patient within
group)
‘x%x% var(video+ 0.18 1.33 | 0.29 1.1 3.2 1.42
random error) )

[ 4

+ var(groups)=variation between groups

++ . var(r in group)=variation of rater in group

* var(pts)=variation between patients

** wyar(r-pts in group)=variation of rater by patient
in group

*%x* var(video+error)=variation of video session + random
error

e
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A

Expected Mean Squares and Coefficients of Variation

When Comparing the Three Groups of Raters for

the Home Activities Subscale of the;LORS

LORS

Home Activities

224

053
Expected Coefficient
Mean Sqguares of Variation
2 .
’ Groups Groups .
Sources I I 11 I I 11
- of .+ . + + .+ + +
Variation II 111 « II1 I1 ITI III
+.var(groups) 0.00 0.15 0.0 0.0 0.0 2.8
++ var(rater 0.91 0.95 0.47 7.0 7.0 4.8
s . T=T v N
within group) -
* var(patients) 22.44 22.93  22.1% 34.7 34.8 33.8
© %% var(rater x 2.99 3.17 2.72 12.6 12.9 11.8
patient within
group) ) \ -
x** var(video+ 0.10 0.15 3.9

7

0.31 2.3 2.8
random -error) - .

+ var(groups)=variation between groups

++ var(r in group)=variation of rater in group

* var(pts)—var1atxon between patients

** var(r-pts in group)—var1at10n of rater by patient

in group
kXX var(vxdeo+error) varxat1on of video session + random
error (\\
\L.s.

s
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G - .
Expected Mean Squares and goefficiéﬁté of Variation

When Comparing the Three Groups of Raters for

the Outside Activities Subscale of the LORS

Ld%S

Qutside Aptivities

Expected

Mean Squares

Coefficient

of Variation

&

random error)

-

L

‘ Groups "Groups

Sources ’ 1 I Il I 1 I

of ' + + + + T+ +

Variation II I11 II] II III TIT
"+ var(groups) ©0.00 0.00 0.00 0.00 0.00 0.0
-4+ var(rater  1.79  1.85  0.06 11.32° 11.56 2.0
“within group) ’

* var(patients) 31.07 31.43 40.61 47.10 47.60 53.5

x* yar(rater x  7.13  6.81  3.99 °  22.50 22.10 16.7

patient within - . ’

group) s

***% var(video+ 0.001 0.003 0.86 0.29 0.46 6.1

+ var(groups)=variation between groups

++ var(r in group)svariation of rater in group

*  var(pts)svariation between patients
%% var(r-pts 1? group)=variation of rater by patient

in group

kX Var(vldeo+err0t)=var1at1on of video session + random

errar .-

-

kY
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Expected Mean Squares and Coefficients of Variation

When Comparing the Three Groups of Raters for

‘the Social Activiiies Subscale of the LORS

LORS

Social Activities

Expected

Mean Squares

Coefficient

of Variation

Sources \
of

Variation

- Croups
1 1 11
+ + +
11 111 111

~ »

Groups
1 I 11
+ + T4
11 II1 111

+ var{groups)

. ++ var(rater
within group)

*X var(rater x
patient within
group)

**xx var{video+
random error)

* var(patients) 18.98

N

0.00 ‘0.00 0.00
0.18 0.17  0.02

&
20.05

1,25 1.35  0.71

0.16 0.09 0.01

R

e

0.0 0.0 0.0
5.6 - 5.4 1.9

57.5 58,7  59.7
14.7  15.2 - 10.9

5.3 3.8 1.4

+ wvar(groups)=variation between groups
var(r in group)=variation of rater in group

) S e —~ ¥+

*  wvar(pts)=variation between patients
roup)=variatiéon of rater by patient

** var(r-pts in g

in group

<

L var(video+erro>\=vatiation of video session + random

error
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233

N

Coefficients of variation % (Intra-Observer) for the Subscales

and the Total Score'ofnthe Barthel Index and the LORS

"

" GROUP, 1

L

Sources of Variation

var(rater + var(pt) ++
in group) -

>

var(r-pt *
in group)

var(vig ==
+ error)

Barthel Index

Self Care
Continence

Mobility
Total Barthel

- LORS

Home -
Activities

Outside
Activities

Social
Activities

.Total LORS

7.5 35.0

12.8 ) 45.0 .

6.1 58.0

8.4 “30.3

23.0

'16.0

5.1

0.006
0.008
.2.:400
0.900

+ var(rater an group)-vér1ation of rater in group
++ var(pts)=variation of patients

*, var(r-pts in group)=variation of rater by patzent

in group

«

Pl

*k var(vxdeo+error)-varzatxon of v1deo session + random error
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PENDIX 30 g

-,

N . #

. Coefficients of Variation % (Intra-Observer) for the Subscales

. ahd the Total Score of the Barthel Index and the LORS

Group IT

Sources of Variation

var(rater + var(pts) ++ var(r-pt * var(video *x*
. " in group) . in group) + error

A

Barthel Index ,

| self care 1.6 1.00 5.5 1.0
Cont inence 3.3 3.80 7.9 2.5
Mobility 2.4 17.80 5.0 2.9
Total Barthel 2.5 : B.40 2.8 2.5

LORS o

Home 5.3 34.0 9.4 2.9
Activities . . \

Outside 2.4 " 51.6 19.7 5.5.
Activities o

Social 2.7 . 57.0 10.4 T 4.5
Activities

Total LORS 4.3 30.3 8.7 1.3

+ var(rater in group)=variation‘of rater in group
++ var(pts)=variation of patients .
* var(r-pts in group)=variation of rater by patient
“in group :
** var(video+error)=variation of video session + random error
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APPENDIX 31

Coefficients of Variation % (Intra=Observer) for the Subscales

and the ?otal Score of the Barthel Index and the LORS

Group 111

Sources of Variation

var(rater + var{pts) ++ var(r-pts * var(video **

_in group) , in group) + error)
_ Barthel Index
Self Care , 0.9 0.0 0.6 0.0
antinence 0.0 0.0 0.0 0.0
Mobility 0.0 20.0 3.7 5.8
Total Barthel 0.0 8.3 1.5 2.4
LORS
Home 4.3 33.3 13.8 5.2
Activities _ .
Outside 0.0 55.5 12.8 10.6 ﬂ
Actxy1t1es :
Csocial 0,0 62,9 8.9 ' 2.1
Activities '
Total LORS 3.£ ‘ 3.9 T B. 1.7

.

var(rater 1n group)-vatzat1on of rater 1n group
var{pts)=vériation of patients

var(r-pts in group)=variation of rater by patient

in group :
** var(video+error)=variation of videoc session + random error

* +54+
+

~
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