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ABSTRAIT 

Cette étude utilize les données d'un régime provincial d'assurance-santé 

pour examiner certains facteurs liées au médecin et 1 la pratique afin de prédire 

l'observance aux lignes direetr iees pour l'épreuve du fonctionnement du thryoï.de. 

Lea facteurs en question sont: le sexe du ",édecin, l'année de naissance, 

l'univeraité ou pays de graduation, type de pratique (seul ou en group), le 

milieu de la pratique (métropolitain, rural ou urbain), la région géographique 

(division de recensement), la certification du Collège des Médecins de famille 

du Canada (CMiFC), la volume des patients du médecin, et la proportion des 

patienta qui sont sujet à l'épreuve du fonctionnement du thrY0l.de. 

On a trouvé des variations considérables en l'observance aux lign •• 

directrices par les médecins. En général, les moédecins se sont confirmés aux 

ligne8 directrices en 73\ des cas. Très peu (approximativement 7\) de la 

variation est expliqué par les facteurs examinés. Malgré le degré d'explication 

du modèle, certains facteurs semble avoir un effet positive sur l'observance aux 

l ignell directr ices. Ces facteurs sont: le sexe masculin, la pratique local i8ée 

danll le sud de la province, la pratique dans un milieu urbain, la certification 

du CMFC, et d'avoir met al' épreuve du fonctionnement du thryoïde 

proportionellement plus de patients. 

Lea résultatll ds cette étude suggèrent que las médecins ont besoin de plu. 

d' snlleignment au sujet des lignes directrices de l'épreuve du fonctionnement du 

thryolde et aussi que de la recherche additionelle est encore besoin pour mieux 

comprendre les variations en l'observance liées au sexe et la region 

géograph ique • 
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ABSTRACT 

This study uses daims data l'rom a provmdal health ~are msuranœ plan to ~xamille thl' .Ihillly 

of certain physidan and practict! charactcri~tIcs to predkt complldnœ wlth thynllllllllKI Ion tc~t IIlg 

(TFT) guidelines The characteristlcs examined are the rra~tltlon~r's gcnd~r. yt.!.11 01 blrth. 

university or country of graduation. type of practlce (M)lo or dmk), '"catioll 01 \HadlCé 

(metropolitan, urban, or rural), geographical area of pra~tH.:e (cell~lIS divl~lon). l'l'FP 

certification, patient caseload, and proportion of patient ~asdoad tested for thywlI.\ IUIlCIlOlllllg. 

This study found signifieant vafiation m the degree of comphance wlth TFT gUldd Ille~ On 

average, physician-ordered thyrolo function tests complicd wlth glllddlne~ only .\7% 01 the tllllC. 

Very little of the variation (approximately 7%) was explaincd oy the characteristlcs examlllcu. 

Although the explanatory power of this model wa~ I()w. œrtain ~haractcflSttc~ appcar to 

contribute ta hetter compliance They are: being male, practicmg ln the ~()lIthel Il thm\ 01 the 

province, practicing in an urhan location, havmg CCFP certiticatlOn, and tc!>ting proportlonatcly 

more of one's patient caseload for thyroid functlonmg. 

The results of this study suggest that physlcians requin! hetter training regarding TFT and tha! 

further research should be done to understand the marked ditferences in compliancc hy gcndcr 

and geographic location. 
1 
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PHYS:CIAN CHARACTERISTICS AND COMPLIANCE WITH THYROID FUNCTION 

TESTING PRACTICE GUIDELINES 

J.O BACKGROUND: 

Economie relltraint ill torcing ail tholle involved in health ~are delivery to examme and evaluate 

the allocation ot limitetl reMlurœll "rhe Watanabe Report l
, released in 1989, mdicated that one 

area that had heen allowed to grow with \ittle monitoring or control was the uttlization of 

lahoratory lIerVICt!lI. Th\! report identitied the util ization of thyrOld funetlon tellts as an area of 

particular ~onœrn 

Many phylliclans appear to he unaware of the impact of the number, type, and cost of the 

lahoratory tellts that they generate". This, in addition to the emergence of numerous ncw 

technologies. mcrealling demands from consumers, statie or decreasing levels ot tunding. and 

evidenee of unexplamed variations in utHization between seemingly similar population!!t, has 

sparked interest in the development of practice guidelines. Several protocols or guidelines for 

thyroid fun~tion teMing have been published in the last de~ade. A preliminary review by Alberta 

Health ot test ordering pattern~ ~uggested that physlcians tend not to order thyroid functton tests 

in a manner consistent with thelle guiùelmes This Taises the following questions: ls there 

variation acro~s physlclanll regard mg the proportion oftimes they order thyroid function tests m 

a manner ~onsistent with exillting guidehnes? If so, are there characteristics of physicians and/or 

their pra~tices which are a~!lociated with this variation in the rate of compliance with the 

guidelines? 

A small Iiterature examines the relationship between practice patterns and characteristh:~ specitie 

tu physicians or thelr practices. More often, however. explanations given for causes of variation 

are made informally and not substantiated. For example, part time practitioners are sometimes 

said to make up for a lack of clinical contidence by an over-reliance on diagnostic testing. 

Similar allegauons have been made regarding female practitioners. those trained in other 

countries. new learners versus old, and more . 



• 

• 

1.1 Factors A ...... ociated With Variation in the lltili/utinn tif 1\Iedkal Sl'n'il'l~ 

Research on small drea vanatmns (SAY) llf medl.:.11 'eIVlù!~ h.l' ,IHlwn Ih.11 V.III.ItHllh ln m.lIly 

surgical and medical prnœdure!-. do ex I~t ,md <Ire llften 1.lrge l ~ 'c·' Th!!~e !'illllh!!~ h.lv\.' nllll.'d th.lt 

whiIe medical need IS an Important fa.:tor. Il dlle~ nul .ll\;Ount tor Ihe m.lJllllly III thl' v.lrI.HUlIl 

At best. studles examInIng vandtlon ln utIlizallon hd\'!! heen .IOIe III expl.lIl111nly .I~ IllllI.:h .1" 40'\;, 

of variation. of whlch two-thlrd~ repr:;!~t!nt~ health q.ltll~ or ne\.'JK Thll~. Ihe ~!!.II dl (Ilnllnll\.'~ 

for the causes of variation In utilIzat\lJn. 

Other factors considered as pott!ntIal contnhlltor~ to the utll izatuln of mellh.:.11 ~erVIÙ!~ rd.lle 10 

patient, organizational ,mJ physlclan ~pecltic charactt!ristic~t> K '110 \1 

of the tindings to lIate regard mg the~e tadors: 

1.1.1 Factors associated with patients 

Followillg I~ ,1 dl~I:U'~1I111 

Patient factors ldentltied as contnhutors to utilization mc1ude health ~tatlls !If nl!l!d tOI Illclhc.1I 

care; demographic factors such a!., dge, sex, raCt:!. ~oclo-economk .,t,ltll~ and educ.IIII m. and 

consumer awareness. 

Mortality and morbldlty stati~tics c1early show that age dnd ~ex predl~p()~1! whvlllu.tls III 

differential uulization ot health care services. Fernales have lower mortalJty hut hlgher JI10rhltlny 

and utilization than males, and the young and the elderly ,ife m()~t at r1~k ot dl~\!a~\! .mu lIull,\! 

more medical ~ervices than the middle aged group Work oy Rou., and Shaplro ' III M.\Il1toha 

suggest, however, that use arnnng the elderly l~ not evenly dl~tflhuled They .,how th,lt 1 e1.Iuvdy 

few elderly persons hecome heavy users and thll~ welght the aggregatl! 

Variations due to race and sOCÎo-econornic ~tatu~ ~hould not hl! notahle ln Canada glven our 

nationalized health care ~ystern. However. there IS ~tlil .,orne wncern that "I!gment~ of our 

society, su ch as abonginal people and tho~e in remote rural area~, are nol rt.!t:I!lvlng eqllltahle 

health care. In sorne cases. 'acœss I~ the prohlem: ln others it may he cultural and/or edut.:atlOllal 
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dllferenœ'i ln expcctatlom and dcceptanœ 

1.1.2 Factor~ alo.lo.ociated with nrganizations 

Organizatillnai tactor,> are aS~()l.:late<.! with the availability and supply of resources and method of 

payment 

Availahility ,md ~LJpply vanahle." mduùe human re~oun:e~. avatlahlllty of hospital hed!., funùmg 

aVdllahllity, and waltmg Il!-t~ Stuùic!. !.uggest that higher ratios of physlCÎam tn the population 

and .. peclallsts tn generall\ts 1lH.:rea!.e utillzatlon, as doe~ havmg a regular ~ource of medical care. 

ln athhtHlO, rate!. ot utllizatHm vary hetwet:!n !.olo and group practice. comprehen~lve health 

ehmes. out-patient anù emergenl.:y .:::re. é: nd walk-in climes It is unclear how much tht!se 

thtft!rences retlect real ll1tterenœ!o. in need. 

Whll\! methoù ot pa) Ment I~ not a critkal component ln Canad;an studies of util ization. it does 

have potcntlal implieatlOnl>. ~uch as requeMs to extra hlll', uninsured servicell, limitations set on 

services, the U!o.C ot non-phy~lclan practitlOners. user fee,) , and employment benetit packages. 

ln aJdition, the Icve! ot IOtormdtlOn avmlahle 10 cor.sumers may affect their attitudes about risks, 

henetits, ami net:!Ù. 

1.1.3 Fadurs associated with physicians and their practices 

Why ùo phy~klans practice the way they do? Elsel1berg /O has proposed three rolt!s the physician 

plays. each with sever al factors that may cnntnbute tu variation in utilizatian of medical st!rvices. 

These three roles are: physl\:ian as his/her uwn agent; physldan as patit!nts' agent; and, physician 

ilS guar,mtor of the social good. 

• The term 'extra-hill' refers tu charges ta a patient hy their physician. in addition to the 
amllunt thl! physh.:ian daims from the health care insurance plan for an insured service . 
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Under 'physician as llwn dgt!nt', Elst!nherg induue<; thl! tillll)\\., lng ta~tnr~ lIl~omt.' :-'l'l'~l'(, :-.t~ Il' 

of practice; personal char dctemUcs of phy~idan; pr.lctlct! ~ettlllg. roll' of ~hlll(,11 It.',ldet~htp, ,\Ill! 

clinical factors. su ch as dlntCal Juugement, perœptHm~ (If clIlturdl/dinlc,11 ,lttlllllk~, .1Ild 

I,revaii mg clIstnm~ 

As for the 'physician as the pdtIents agent' he a~~erts that the Iltelaturc plllVldc~ "Upplllt th,11 

physicians' practlce p,ltterns are dnven largdy ny thelr patient~' heM lIlkrl'~I~, 

Add to This the role of • physlclan J~ guar ,1Otur lIf ~ocldl gllOlJ' .\Ild melllc.11 dec i "11111 1Il.lk mg 

becomes ev en more complex a~ phy~iclans welgh the gener.tl !-o\\clal g\lllli \VIth Ihl' t.lI.:tlH~ 

identitied anove. especlally 10 tlml!S ot economlc rt!~tralllt Ei~enherg a<;~ert~ th.lt the L\lIIl~I\l11 

of the collective social jntere~t Wlth the lntere~t~ lit .ln Indivldual uoctor 01 pal1ell! ha~ heCllllll' 

more prominent a~ conœrm. anout health care Cll~ts mOllnt amI <l~ the co~t 0\ carl' tOI mlilvllluals 

becomes increasingly sharctl. 

In summary, given the large numher ofvariahles that coulli affect ul1liution, Il i~ not \lllpri~lI1g 

that variations eXlst. 

For the purposes of th IS paper. only factors a~~oddtt!U wlth the rr(\l:titi()ner'~ pcr"'oll.ll 

charactenstics and practice ~etting will he exammed 10 l1lore detall The partlLulill lactor~ 

se\ected were cho~en hecause: (1) they represent physician Lh,lr;\l.:temtJc~ Ilequently tll\cu ...... ed 

informally wlthin the prote~~ion as potential contrihuting factor ... <lnù (2) uala were ,Ivililahle lm 

these characteristlcs through the provinCIal health care data hd~e .mu the Na\Jonal PhY"'ILlan 

database. 

(a) Factors associated with the physician 

Eisenberg lO says that a physician's speclalty, age, ~ex. experienœ. and type of tralnlllg LOlne 

together to represent a ~(}rt of physlcian protile. Followmg i~ a ùe<,cnption of the IlInltct1 

re~earch that has heen d(me examlOlOg the etfect ot the!',e ~pecltic phy'llclan charactert\tlc~ on the 
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utilizatlOn of hl!alth ';art! .,t!rvlœ~: 

Specialty - StUtllt!~ hy EI'ienherg and Nicklinl~ and Childs l3 suggest that internists and family 

phy~lclan~ order more dlagno~tic te~ts than general practttloners, and that specialists order more 

than n()n-~pei.:lall.,t~. 

A~e and/or len~lh of praclice - A few ... tudle~ have examined the effect of length of practice on 

the appropriatene~~ of ho.,pltal atlml!>sl()n~ An AHCPR studyl4. hased on the RAND Health 

In!>uranœ Experiment. found that 27 % ot admlssion~ hy physidans practicing for more than 15 

years wl!re mappropriate. compared to 20% for tho!>e physicians who had been practicing fewer 

than 15 year~. Other studie~l, 1~.lt> have found that younger doctors tended to provide more 

ancillary service!> l'lut !>horter length!> of stay than older colleagues. Two studlesl~.P examining 

variations in diagnostic te~t utllization noted older physlcialls used fewer tests. 

Gender - While !>everal ~tudles have looked for signiticant differences by gender. few have found 

important effects William~ et al. 17 suggest that there are grounds for believing that female 

practitioners hnng with them distmctive values and interests. which may affect the way they 

conduct thelr professll.lnal pracuces. Their study found that women earned signiticantly less than 

men with similar lewls of experience. practice types. and patient loads. They did not establish 

reasons why this was the case. but spt>culated that women may provide fewer services per patient 

and/or les~ e"penMve ~ervices than their male counterparts. Similar US studie~ support these 

speculations IM
•
1". nOling that female physiclans earned less even after the hours worked and 

patient loads were controlled. Williams et al. mterpreted these differences to he partially a result 

of intluences hy other roles played by women. For example, they found female practitioners 

identitied their responsihilities as child hearers and famlly care givers as a primary intlutn\..;! on 

the organization and conduct of their practlces. This interpretation is corroborated b} 

Woodward:xl who found that acro~s career types. women worked shorter hours per week than men 

and the presence of children further reduced hours of work for women only. Moreover. 

Mahellx'l suggeMs that female practnioners have to tind ways to attempt to reconcile family and 

professional responsihillues 
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The Williams' study also found that only llne-third of womt!n. ~omp.lred wlth olle hait of the 

males in their study. were ln spedalties. and that temale praWtlllner!> were more hkdy hl wor'" 

in urban/metro areas than thelr malt! ~ountt!rparts (694% vt!r!>us 60.3%). 

Experience/awareness - A study hy Nagurnt!y et aF: found th.lt over.lll phy!>I~I.\I1~· awarl'Ile~' 

ofthe cost of diagnostic tests wa~ gt!nerallY very low. Howevt!r. Ep!o.tt!m and M~NeIF\ Ilotl'd that 

high-use physicians tended to he more aware ot thelr hlgh u~agc ,mll Hoey ,ml! Cllm,,"ng~:4:' 

found that the provision ot pnce mformation appeared to de~rca!o.e the lI!o.e ot dlagno!o.tI~ te!o.tlng 

in studies. 

Type of trainin~ - Contlicting evidence eXlsts as to the etfe~t the degrcc of rescar~h oflenlalum 

of a medical school has on a physiclans' test ordering hahits~~·:'7 ln sorne cases phy~I~lans trom 

a school with a st ronger empha.~is on re~earch were tound to lI~e more dlagno~tI~ teM!o.. other 

studies have shown them to he more con!.ervative in thl!. respect Gllkspie et al.:K tOllnd "ttle 

difference in test utHization hy graduates of two dltferent US medlcal !.chools. hoth working ouI 

of the same large Veterans Adminstration Ho!.pital 

Eisenberg and Nicklin l
:' found that the amount of medical knowledgc atfecled physlcldn~' ralc!o. 

of utilization. For cxample. internists and family phy~ician!. ordered more dlagnosl:c IcM., than 

general practitioners. This may retlect a trend wherehy general practitloncr~ rcter complacalcd 

cases to specialists for assessment and lah work up. 

(h) Factors associated with the physicians' practice 

Eisenberg 'O contends that the place where 'lhyslcians practice and the mfluence ot their cOlleague~ 

has an important effect on the level of ut.lization, and that the eftect!. ot group Myle and peer 

pressure are probably Mronger within more formally organizoo practlcc~. For examplc, 

physicians at one teaching ho!.pital reported that pen:elved prc!\!o.ure trom other!. wa!\ a maJor 

influence on the use of diagnostic teM~:!J . 
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Location of Practice - Lm;ation of practice in this paper refers to whether one practices ln a 

rural, urhan or metropolttan area. No reference to this type of hreakdown was notOO in the 

hterature. One could \j'leculate that urhan and metro phy~idam, might have hetter access to 

ongoing cducatHln ... uch as ~eminars. round~ and collegial communication and ea~ier acce~s to 

mcdical lihrane!. However. the advent ot tele-conferences. the increased availahility of 

computenzed Itterature !.earche!. and on hne text services. and CME COl'rse avallabiltty in rural 

and urhan centres. reduœ the crcdihilJty of this argument. 

TylK' of Practice - Type of practice in this paper refer~ to whether one practices in a solo or a 

group practice. A~ pomted out hy Williams et al.1()'1 a simple dichotomization of practice type 

into ~ol() or group I~ an over simplitication and l'ails 10 addre~s the importance of a growing 

numher of practlce!l that are neither group nor solo. However, the solo/group differentiation 

persisls and I!I all that is recorded ln man!' health care data halles. The Williams' paper gave no 

information regarding differences in utilization of health care services between practice types. 

ft cited other work (in prell!.) suggesting that the orgamzational efficiencies of group practice may 

he correlated with the numher nf patient visits per physician. and henee with professional 

ineomes. so that inaeaM!d t!tticlency can in practice generate higher system costs. Williams also 

t(lUn~ that younger physlcmns and female practitioners were less likely than older. male 

practilloners tll he in a !lolo prdctice. Paullck and RllOS3~ concurred that more recent medical 

graduates are more Iikely to he in group practices. The Implication of these tindings IS that forms 

of group practices wllllikely hecome more prevalent due 10 the new graduates and the increasing 

numher of women entering the profeSSion . 
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1.2 Physicians' Compliance With Practice Policies 

1.2.1 Definition of practice policies 

Practice polides are standardized !\pecitkal1ons ti.lr care deve10pell hy .t tonnai ptoC~~s th.1I 

ineorporates the hest sClentitic evillence of effectivenes!\ wlth expert opinIOn. 

ln a recent article tn the Journal of the Amer;CllIl Mfdiclll As.W( Illlllm. ElIlIy" '4 ,\ lI~M:1 ih~lI thl'e~ 

types ot' practice policies acconling to thelr intended tlexlhllity. st.lndards. gllllleltll~s. ami 

options. The author u~es 'standard~' hl refer tu pohcle!> thal arc mtenllell 10 he apphcll IIgully 

Exceptions will he rare and difticult to ju~llty. Thu!>. vIolation of ~Iandards cOllld IlIggel 

consideration of malpradice. 'Guiddines' are. in hls termtnulogy. more flcxlhle They .\lC 

meant tu he followed in mo!.t case!. hut can and !\hould he t,ulored to fil IIldlvlJlIal neoo!\ 

depending on the patient. the settmg. and other factors. Deviation hy Itsclt doe~ Ilot IInply 

malpractlce. 'Options' are neutral with respect to recommemflng the use of an Intervcntum 

They merely note that dlt'ferent intervention!. are availahle and do not dttempl to rank Ihem 

Eddy suggests that placement of an Intervention puilcy in one ut these categ(}fle~ depclld<; upon 

1) the extent to which the outcume!. of the interventum are known. 2) the exlcnt III Whldl the 

preferences uf the pattents for the outcome!. are known; and 3) the ~pectrum of prcterelll;c~ 

amung patients. ff patients are split on their choice of pr~tcrcnœ. th~n Ihe onll~ ,., on the 

physician to adequately describe the options and their potential outcome!> to cach patIent and clÎl:1l 

their individual response. 

1.2.2 Factors inhibitin~ the adoption of practice policie; 

Factors suggested in the Iiterature which may mhlbit adoption ofpracth.:e policlc~ ,"dude pcr~onal 

characteristics of the physician and/or the patient. peer opinion, tradition, organtlaUon 01 

practice, tinancial incentives. and consumer expectations . 
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1.2.3 Awarene'lis of and compliance with practice polici~. 

The US National rn~titute~ of Health recently evaluatoo its Con~en~us Conference program '6. 

Part of the evaluation was tu look at Jt~ etfectlveness in disseminating the conference guidelines. 

ft also examinoo phY!llcian and practlce characteristlcs that might predict adoption and utilization 

of the~e guideline~. 

The NIH suggested that change!l in practice are a result of: 1) development of new knowledge, 

2) transfer of that knowledge: and 3) adoption and utilization of the knowledge. Practitioners 

usuall y requirt~ more than knowledge to change behaviour. Disseminating information does not 

automatically assure its acceptance and appl ication. Features of the health care system. 

characteristics of practltioners. and the innovations themselves ail exert powerful intluences on 

the prohability of innovatIon adoption. 

a) Awaren~s or practice polici~ 

The NIH found that few prugrams will capture the attention of aIl practising physicians and that 

an appropriate hench mark for gauging success of dissemination efforts may not be 100 percent 

awareness. ft found that approximately one third of those practising physicians for whom the 

conference was relevant were sure that they had heard about the recommendatiùns. NIH 

researchers found that dissemination effürts had been more successful in reaching specialists 

than general or family pracutioners. This was partially accounted for by differences in 

information hahits. The primary method of dissemination of conference findings has been 

through published reports and articles in general and specialized medical journals. NIH results 

showed that specialists and academic physicians made greater use of professional journals, while 

less specialized journals had a hroader-hased readership. The New England Journal of Medicine 

attracted non-surgical specialists: the Journal of the American Medical Association attracted 

specialists and general practitioners. 

While respondents c1early regarded professional journals as important sources for keeping up to 
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date and for deciding whether to use new medical pmœdures. I.:ollegial lhs~u~sion wa~ also ,m 

importo:nt avenue of commumcation. Cunference!l anll Continuing Medkal Educ,ltlon (CME) 

courses were most important for hearing ahout and deddin!,! to lI!1e new PWced\lll'~ ln 

particular. CME cOllr~es may he J valuahle methlld of targetrng otherwbe h,1I d-tll-I'each 

physicians. sUl.:h as general and family practltioner!l and tho~e in pnV,lte pr.lctlCt!. 

Physicians identitïed ~everal I.:har ,\I.:teristic~ that made intllrm,ltlon lI'eful to them The 

overwhelming majorlty preferred new mformatlon that highhghted dimc,11 rather than rese;u ch 

implications. The NIH results failed to support the Idea that physldan .• do not want to he told 

whilt to do. On the I.:ontrary. physicians ~ald that c1il\lcally-onented mfmmatlllO thm Î)., 

summarized and updated is most useful. Seventy pcrœnt preferred Mlmmary rnformatlon 1 ather 

than complete information accolilpamed by eviùence. There was a hmad demand for prlldlcc­

relevant information. especlally among general and family practitioners. 

Thus the route to specialtsts and academic practttioners IS fairly direct. through sClcnttfk lournals 

The route to hard-to-reach practitioners b more rndirect. throllgh general tntere~t iOllrnal~. the 

popular press. written reports or bulletins. and CME programs. In general, lIi~~eminatlon wa~ 

most effective when the information was didactlc and concise. 

The NIH study also found a positive as~ociati()n between a phy~ici;m's age anll hl~/hel awarene~~ 

of the recommendations. The researchers commented that while mcrea~lI1g age may retlect the 

influence of additional experience in practicing medicine, one might aho exped that age woulll 

be a negative predictor of awareness, in that younger physician!'. who were more reœntly tr;\lneù 

may be more up-to-date on sources {lf information. They ).,tated that pf\wiou~ ).,tlllhcs eXdmllllllg 

this relationship have established no consbtent effect~. 

ln generaJ. the NIH study found that primary care physiclans and practitioners in pnvate practlce 

tended to be the most difficuIt to reach through the~e method<; of di~~eminati()n. Out ot !'.ixty 

conferences presented over the past decade, approxlmately hait' I)t the physlcian~ \lIrveycù salo 

they had heard of the recommendations from at least ont! conterence, hut were le~s aware ot 
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~pecitic conferem;e~ Only 15% tn 30% of the physlcians who should have heard specitie 

rec()mmendatlon~ did so. The program was more successful at reaching speclallsts than 

generalists Frequent attendance at CME courses was the most consistent single predictor of 

consen~u~ conference recommendatlon awareness. 

ln ~ummary, the NIH report conduded that two fact()r~ were must commonly a~~ociated with 

awart!ncss of conterence recommendatlon~' 1) mformation habits, ie. reading the New England 

Journal of Medicine (guldeline~ were not pnnted ln tlze Journal (~f tlze American Medical 

Association at the time of the !.tudy), speclalty Journals, and even science and popular magazines; 

and 2) participation in CME programs. 

h) Compliance with practice policie-; 

Literature discussing the model of diffusion of intormation, ideas or knowledge suggests that the 

adoption of new idea~ i~ a multhtage proœss and that application of the information or new 

idea~ dues not necessarily tollow Immediately l'rom awareness of relevant information. Reasons 

for various ume lags in adoption of new practices have been explained in terms of variations in 

attitudes, per~onality or other characteristics, such as early versus late adopters. Using the mode! 

of diffu!lion one would assume that. 1) physklan~ want to keep abreast of new medical 

development~; 2) they devote lime and effort to do so; and 3) wh en they encounter information 

that suggests they should change sorne aspect of the way they treat patients, they are generally 

willing to do SO. ft also as~umes a two step process, whereby educationally mtluential leaders 

will adopt the ~'hanges tirst, tollowed by their less lntluential counterparts. The model implies 

that these early adopters differ from other physicians in sorne respects. Perhaps they are hetter 

informed, or more dosely aftiliated with academic medicine. It also assumes that physicians who 

are up-tn-date in one aspect of practice will tend to be up-to-date in other areas as weil. 

The NIH tindings do not support these assumptions. Even a large number of measured 

hackgwund characteristics and information habits could not explain much of the variance in 

specitic meüsures of physicians' conformity to appropriate practices as detined by NIH consensus 
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recommendations. Moreover. ~llnformlty in one are a Jill not predkt conformity in ,lIwther The 

NIH authors conduded that thl~ diffusion mode! fail!. het.:,tUse it ducs not ~pcdfy ~lImllttun~ lImlel 

whkh physicians are motivated to ~hangc their hch,tvillur. Exposure to new intlll malton IS 

neither necessary nor suftïclent to prnduœ ~hange It appcar~ that p,ltlcnt tn:atmcnt I~ wut mc. 

habituai. and automatl~ and IS unltkdy to t.:hange wlthout il motlvating tnggcr. Mlt.:h ,Il- t.\llure tu 

achieve a satisfat.:tory outcome. or the phyl.lt.:lan' s ~ondU~lon th,lt .1 ~h.lI1ge 111 tl catment will 1 cM11t 

in more efticitmt or convenient way nt dning thmg~ tor dther the physlt.:l<ln or the p.ttlcnt. 

The NIH tindings imply that: 1) It 15 more diftit.:ult to change practice hehavlollr th,ln one llllght 

think; and 2) successful interventions are apt to either !o.lIpply a moHvJtmg triggcr along wlth 

information, or capltalize on existing motivations. If physiclan!o. have no compelling rC.I!o.oll to 

change their practke, and the new intiJrmation supplies none. physidans .tre lInllkdy to dl.mge 

Thus. informational interventions Will work hest when they indude some way ol motivatang 

physicians to change. 

The NIH study found that. overall. few physician characteflstics or IIlformation hahlt~ sltongly 

and consistently predkted physician compliance with conference guidelines Two cxccption~ 

were relevant specialty and age. Generally, speclallsts ha(1 !\howed higher than average 

conformity, hut cardiac and thorack ~urgeons. interni~ts and tamlly practitloncr~ (lid not. 

Academk activities (teachlllg and publbhlllg) occasionally pnxlicttJ conformlty hut thb was not 

consistent. Contrary to uther findings, this study tound that younger phy~idan~ Wl!re more Itkely 

than nIder ones to endorse the guidelines. 

Lomas et al. 37 surveyed hospitals and oh~tetridans in Ontario hetore and alter the rc1ease ot li 

widely distributed and nationally endorsed consensus statement recommendmg decrea~e!-. In the 

use of caesarian sections. They compared reported versus actual hehavlOur change They tound 

that most obstetricians (87 % tu 94 % ) were aware of the guidcl tne~ and that must (82 5 % tu 85 % ) 

agreed with them. One third of ho th obstetrkians and hospitall ... reported changlng their practlce 

as a result of the gUldelines. Spedfkally, they reported that rates ot caesarian ~ectlon~ tn women 

with previous sections dropped signtticantly. Huwever, the ~urvey showed that knowledge of the 
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content of the guidelinel> was poor. Furthermore. a revlew of actual practice atter publication 

of guidelines !Ihowed that caesarian section rates were 15 to 49% higher than the rates reported 

by ohl>tetricians. In fact, the rates were similar to pre-guideline implementauon. The re!>earchers 

concluded that guidelines for practice may predi!lpose physicians to con!>ider chang mg their 

hehaviour, but that unles~ there are nther incentives or the removal of disincentives, guidelines 

are unlikely to effect practice in any l>igniticant way. 

Cohen et al. 1M in Manitoha looked at physicians' compliance with guidelines for Papinicolaou 

testing in relation to the tè.lllowing physician-specitïc variables: age of physician, place of 

undergraduate training, specialty, and number of different patients seen over a one year period 

(an mdicator of practice size) 

They tè.lUnd that only 5% of physiclans complied with guidelines more than 75% of the time. 

Overall, nnly 56% of women were screened appropriately (a rate only somewhat better than 

chance alone, as they note). They concluded that physician-specific characteristics did not appear 

tn affect the overall results. A characteristic of a physician's' practice that was signiticantly 

related to compl iance wlth the guidel ines were having a high proportion of patients visiting for 

gynaecological. ohstetrical. or general medical examinations. Variables that were negatively 

assodated with compliance were bemg a gynaecologist and having a high proportion of patients 

who hved in inner city or rural areas. 

These authors daim that It is unlikely that physicians were unaware of the several available 

guidelines regarding Papinicolaou testing. Rather, the low compliance rate may have resulted 

t'rom confusion relating to which set of guidelines to use or simple disagreement with existing 

guidelines . 
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1.3 Thyroid Function Tesling ffFl) 

The following section describes the most commonly use~ thyroid function tests ,ml! revlcw!. the 

literature discussing guidelines for their use 

Thyroid hormones (thyroxme and trtiodothyronine) dre relea!.cd through a cllmpllcatcd, 

interactive process among the hypothalamus and the pituitary and thyrOld glands BllloJ levcl!. 

are regulated by a glycoprotein called thyroid stimulating hormone (TSH), which is secrcted hy 

the anterior pituitary gland. Tht!se hormones play a VItal role in intluencing metahohc proces!les. 

When thyroxine (T4) and truodothyronint! (T3) are releasoo from the thyrouJ gland they nllld 

almost completely to plasma proteins (approxlmately 99.97% of T4 and 99.7% of T3). This 

means that approximately 0.03% of T4 and 0.3% ofT3 are 'frt!e' in tht! plasma. It is these free 

portions that are active~. Thus, many-tests are aimoo at measuring these frec quantiues. 

Many factors can influence the release and rt!gulation nrocesses of thyroid hormones. Thclr 

deticate balance can be upset as a result of congenital or mhorn errors of metaholism, or trom 

diseases such as Hashimoto's thyrOiditis. Graves' disease, or tumours. ThyrOld dysfunctlOn can 

also result from non-thyroidal illnesses (NTI) or condltl()ns, such as pregnancy or estrogcn 

therapy. acute infections, major systemic illnesses, and certain drug therapies. Thus, the 

assessment of thyroid function is often appropriate and is not al ways a ).imple prm:ess. 

1.3.1 Description of most commonly used thyroid function tests 

T4T - The T4 total or T4T measure .. the amount of total thyroxmt!, hound and unhound, 

circulating in plasma. This levd usually incrt!ases in hyperthyroidlsm and al ways decreasc~ in 

hypothyroidism. ft is the test most commonly performoo to a~scss thyroid fum:tlon. Hs 

drawback is that the concentration of fret! or unbound circulating thyroxine m the pla'ima is 

commonly affected by nurnerous non-thyroidal illnesses (NTI) and hy various conditions that 

affect protein binding . 



1 

• 

• 

17 

FT4 or FT41 (alsII referroo to a~ T7 in some Iiterature) - The free, or unbound, portion ot 

thyroxine in plasma can he me~uroo hy direct or indirect methods. The indirect method 

calculates the free T4 (FT41) from the re~ults of the total T4 and a T3U test (see description 

turther on). Newer direct methodl> of measurement called FT4 are being mtroduced. 

Measurement of free T4 is more reliahle than total T4 because it normalizes the T4 in cases 

where protein hinding IS ahnormal. 

T3T or T3RIA - T3, total by radio-immunoal>say, measures total triiodothyronine (T3). bound 

and unhouml, circulating in plasma. Elevations of T3 generally parallel those of T4. It is rarely 

measured as a test f,)r hypothyroidism. 

T3U - T3 uptake test (T3U) is the most common test for measuring protein binding capacity. 

It is also sometimes called the thyroid hormone-binding ratio (THBR). Generally, the T3U test 

is usoo only as part of the cakulation with T4T or T3T to establish the free T4 or T3, and il has 

no other generally e~tahhshed use. 

TSH - Measures the concentration of thyroid stimulating hormone (TSH) in plasma. Elevated 

TSH levels retlect a decreased feedback inhibition of TSH secretion by the pituitary and indkate 

the presence of hypothyroidlsm. OIder methods of TSH detection were used primanly to test for 

hypothyroidism; they were not deemed reliable predktors for low-normal levels in 

hyperthyroidism. Newer methods of measurement. called 'sensitive' or 'ultra sensitive' TSH 

measures. do have the degree of sensitivity required and are being used ta assess bath hyper and 

hypothyroidism. In addition to their good discriminatory power for low-normal results. TSH 

tests are not affected by protein binding probleml> and are mu ch more reliable in cases of NTI. 

Thyroid antibodies - Two types of CÎn;ulating thyroid antibodies cao be measured, 

anti-thyroglobulin and anti-microsomal antibodies. High titres may be indicative of auto-immune 

disease. while negative or low titres are usual in thyroid disfunction. Law positive titres are 

sometimes found ID apparently normal individuals. thus producing 'taIse positive'. However, 
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these tests are generaIly not useù as part nf thyrouJ tun~t\lln ,\~se!o-!o-J1lellt. are not dl!o-~u~sell ,\~ p,lrt 

of thyroid function gUidelmes. and are useù rel,ltivdy tntrequently hy Albelt.\ phy"'I~I.\Il~ The 

two tests accounted for nnly 2 5% of aIl testmg. Thu~ they are exduded tWill thl~ "'Iudy 

1.3.2 Thyroid function testin~ ~uidelinl'S 

Thyroid function tests are useù to as~e~~ patients for the pre~ence ami type nf Ihyulld dl~eaM! ,\llli 

to monitor the progress and etl'ects of therapy (If any) of patients kllown tn have Ihywld dlse,lse. 

It has been estimated that approxlmately one than! of 4.,:i re4ue!o-t~ for thyrllId r\ln~tilln leMS .\1 C 

made to monitor patients reœ1Vmg therapy 1'1 

At the time of this study there appeared to be contusion wlthm the medkal wmmuntty rcg.lrdmg 

the use of thyroiù function tests This wnfm.ion was .\ resliit of rapid deve\opments within the: 

tield of clinieal chemi~try that make it difticult for the average practltloner to ~tay mtormed. amI 

the lack of "estabhshed gUldelines"h. Whlle Illimerous group~ ,md mdlvldu,lb had propo~ed 

variolls verSl()[lS of the 'progressive protile' approach. none had heen ,\(Jopted a~ the defimtlvc 

set of practiee gUidelines. A 'progresslve approach' to lahoratmy te~tlJlg "'lIgge~t~ that ~pecltk 

general tests should he done and re~ults reviewed prim to ordenng more speclaltzcd or ~pe';ltïc 

tests. For example. at the tlme of the study the University of Alberta Ho!o-pitallahoralory would 

not conuuct further thyrOld functlOn tests unless an ah normal re~ult wa~ tound m a prdillunary 

TSH(sensitive) test. 

What should practieing general practitioners in Alherta have heen expcctcù to know ahout 

ordering of thyroid function tests? What mformation was availahle to them pnor lo lhe !>ludy? 

General practitioners could have received thb info,"matÎon in several ways, induding lournal 

publications, protocols puhlished or distributed by pr()fes~,ional groups, dinkal chcmi~lry texts, 

hSubsequent to the colle~·tion of data for this Mudy the Alherta Medical Assot:Îation. at the 
request of the Utilization Monitoring Committee - Medical Services in Alherta, dcvdopoo and 
published thyroid testing guidehnes in April 1992 . 
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Contmuing MedIcal Education presentatlon~, conferences, informatIon from the Alherta Medical 

A~~ociati()n, Alherta College ot Phy.,iclans and Surgeons, or Alherta Health. training at medlcal 

.,chool, and/or as advll:e or mformatlon from colleagues. As!.essing the latter form of 

dl!o.semmatlOn was heyond the scope of thls study. 

1 have attempted to determine what mformatlOn was provided by any of these enuties in the pa!.t 

few yedr!o. hy revlewing the 1 Îterature hack to 1980, and the other sources hack to 1985. 

Following I!. a review ot inf()rmation availahle: 

a) Publillhed ~uidelin~ 

Ali gUlùt'lines for the use of thyrOid function testing puhlished during the past decade support the 

use of a progr~:;:;i ... c protile approach. 

ln 1982, the British Columhla Association of Laboratory Physicians40 adopted a protocol for 

progre~!>ive thyrold te~ting. The protocol required a T4 as the pnmary test with further testing 

to he determmed hy the Idhoratory physician. For example, a typical protocol might cali for a 

TSH teM when the T4 wa~ tound to he less than sorne cntical value. If both the T4 and the TSH 

are low. a T3U or other test of thyroid hormone binding should be carried out (they suggest that 

a FT4 cOlild replace thlS step). 

ln 1985, Nolan~l proposed a protocol starting with a T4, followed hy a FT41 if the T4 was 

ah normal. If in turn the FT41 was high, a T3 should be done: if low, a TSH. Nolan's primary 

purpose was to deteet unsuspected thyroid disease. However. he says this diagnostic strategy is 

also applicable to thyroid function testing in general. 

ln 1985, Caldwell et aI. 42 tested a progressive protile on patients with suspected thyroid disease. 

They calltioned that this protocol had not been tested on patients with NTI or patients receiving 

thyroid replaœment therapy. They advoeated the use of a sensitive TSH as the primary test. If 

the TSH was low. a FT4 should follow. If the FT4 is normal, a FT3 should be donc to contirm 
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diagnosis. [f the TSH is high. a FT4 should fnllmv 

[n 1986, Beck43 applied a decision analy~is mode! and ~~n~ltivlty all.lly~l~ tn deterl11l1le (n,t 

effectiveness of hoth the Nllian and Caluwell prohlCOb. (jlven the ClIrrcnt ~o~t Ill' ~pc~ltk tl'~t~ 

within his institution. Beek conduded that the Nolan protllClll was mo~t cnst-effectlve Howl'wl'. 

if the cost of the newer sen~itIve TSH te~t ~hnuld drnp the co~t wlluld he sllllll.lr 

[n 1987, Kalra et al. 4445 concluùed that nelther the T4 nor the FT4 (ail cffectlvely d"Cllllllllatl' 

between sufticient and exce~s thyroxine replaœm~llt They support thl! lI~e 01 the ~én~ltlvc TSH 

as the sole initial test III evaluatmg optimum thyroxlIle therapy They also ~uppO\ t the U~l' ot the 

sensitive TSH as the primary test for detectlOn (If elther hyper or hypothynlll,hsm Il addltlon.11 

testing is required they aùvocate the use of d FT4 

[n 1987, John, Gow. and Klee 1'1 .\t!,41 supported the lise of the ~en~itive TSH as the IIllt 1.11 ~CI eening 

test for thyroid disorders 

ln 1987, Ericsson et al. 48 l!valuated the use ot the sensItIve TSH a~ a tiN 1 ine test III pallent~ 111 

whom thyrOld disease was suspe~ted This ~tudy wa~ conducted 111 tour dlI1lC~ wllhin a SWl'dlsh 

hospital. They concludeù that the TSHs' preulctive value wa~ too low Thll~. lhey .tdVOcaleu 

combining a T3T (or FT3) and a M!n~ltIve TSH as the lir~t IlIle teM 

[n 1988, Young49 and Watanabel promoteJ the lI~e ot the T4 a~ the pnmary tc~t. tollowcd hy a 

T3U (used only to calculate the FT41) and then a TSH if ~lIh~equent tcst~ were ah normal 

In 1988, Massey~ supported Beek 's 'itepped dpproaeh ~tartlng wlth a \cnsltlve TS H, lollowcu hy 

a FT4, and then a T3 or FT3 only If previou~ step~ were ahnormal. He eautJ()n~ that lhl~ 

approach is adequate only for uneomplkateJ patients in whom the main que~ti()n i~ onc Ilt thyrold 

status, not major problems of hinding . 
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ln 1990, the Canadian A~s()ciation of Pathologists lll proposed that the primary test oe either a T4 

or !o.em.Jtive TSH. Ifthi!. test was heyond criticaliimits. further testing would he conuucted. 

ln 1990. Schlo!.!.herg" sugge~ted that the tir~t leM ~hould he a FT4 cornhineu with a ~en~itive 

TSH He did not t'eel the TSH alone was adequate. 

ln 1990. HtMand and Crapo'~'" suggested that either a T4, a FT4. or a ~ensitive TSH could be 

!'uitahle as a primary te!o.t for screening or case-finding. They recommend the sensitive TSH for 

monitoring therapy. 

ln 1990. the American Thyroid Association pubhshed a discussion of the merits of various tests 

hut dld not otfer any testing protocols. 

Only information puhlished prior to July 1. 1989. the beginning of the study period. was 

reviewoo. The criteria established to determine categories representing those physicians who 

onlcred thyrOld function tests in a manner "consistent" versus "non-consistent" with guidelines 

will be based on information available prior to the study period only. The data used retlect 

daims to the Alhllrta Health Care (nsurance Plan (AHCIP) for services provided between July 

t. 1989 to June 30. 1990 . 
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Following is a summary of practice guidelines puhlished prillr ln July t. 1989' 

Figure 1 Puhli~hed Journal Article!> lInd Pro'ocol .. 

Year Author & 
Journal 

1982 Br Columbia 
ASSOCiation of 
Lib Pathologlsts 

1985 No1an 
Am J Chn Path 

1985 Caldwell 
Lancet 

Primllry 
Te .. t 

Il low 
HP 

Il hlgh 

T4T If .thnorm.tl 

Il low 
TSH(sen'i) 

Ifhlgh 

Secondary 
Te'it 

TSH If low 

nUI 

Il low 
FT·H' 

If hlgh 

FT4' Il \1orm.Il 

FT4 

Terliury 

Te .. ' 

LW' 

TSU 

TH 

FTV 

1986 Beck supported Nolan'i' protocol hut would rather ~upport TSH(!.en .. ) It co~t decrca .. cd. 

1987 Ka1ra/John, Gow/Klee TSH('iens) 
Chn Chem. Chn BlOchem. 
J Chn Endo & Metab 

1987 Ericsson T3T(orFT3) 
Scand l Chn plus TSH(sens) 

1988 y Gung/Watanabe T4T 
Alberta Doctors' Digest & 
Watanabe Report 

1988 Massey/Can Fam Med TSH(sens) 

TSU(ur TH 

FT4 TJT(or FT.l)K 

C As an alternate to T4T they suggested a free T4, if availahle. noting lhat lhi!\ would 
eliminate the need for T3U 

d A T3U would have been neces~ary to calculate the FT41. 

• They suggest the use of the T3U and T4T (to calculate a FT41) if the FT4 i~ not availahle 

r To calculate a FT41. 

g At the time of this study no labs in Alberta were performing this test This information wa.\ 
gathered through telephone discussions with either the lah director or the lah !Iupervi~()r f{jr ail 
labs included in the study . 
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h) Clinical chemi!ltry lexts 

Several text~ of endocrinology and lahoratory diagnosis also advocate the use of the progres~ive 

profile, Marting wlth a T4 (or FT41) as the first line test; these include Watts and Keftler 

(I982i\ Fi!lchhach (1988)~\ and Teitz (1989)56. 

c) Continuin~ Medical Education (CME) pr~entations 

A review of the Uni versity of Alberta' s CME presentations sinee 1985 indicated that information 

regarding thyroid function testing was provided on two occasions: a seminar in 1988 and a tele­

conference in March 1989. Both were attended mainly or exclusively by general practitioners. 

80th were presented by the same endoerinologist, who encouraged use of a profile. The 

progres~ion advised was the same as that described in the next section 'medical school training' 

hecause this same endocrinologist was part of the team that prepared the material for teaching. 

d) Medical schCHtl trainina: al University or Alberta 

The University of Alberta puhlishes an Endocrinology Handbook to be used by medical students. 

The following progressive approach to thyroid function testing has been advocated in this 

handbook at least two years prior to the onset of this study: 

For diagnosing hypothyroidism: 

Start with a TSH (sens) if available. and follow up with a FT41 only if the TSH is high. If 

TSH(sens) is not availahle. start with FT41. followed by TSH if FT41 is low or normal. 

For diagnosing hyperthyroidism: 

Start with TSH(sens) if availahle. follow up with a T3RIA if the TSH is suppressed. If 

TSH(sens) is not available. start with FT41, folloYted by T3RIA if FT41 is high or normal. 
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e) Summary 

Ali ofthese authors and educators auvocate a progressive appma~h to thyrou.\ function t\!MlI1g .lIld 

monitoring. Ail except Ericsson4H prnpm.ed liS mg either the THS (sens). a T4T (\Ir a calcul.lIed 

FT41), or a FT4 (if availahle) as the pnmary test. Ali of these prot\lwb wcrc .lv.ulahlc to 

Alberta practitioners. Alhertan physicians sholild. thereforc. he famillar wuh thc gUllielmes. 

1.3.3 Utilization or thyroid function t~tÎnJ: in Alberta 

Thyroid function test mg ~an he carried out m hOl\pital or private lahof<\tOl ie!> BeCaUM! hmplti\l!> 

operate under global funding, data reganling utHization of specitie lahoratory teMs IS lllttïcult III 

impossible to collect. In addition. at the Ume of thl~ study. ho!>pltal lahoraltlllCl\ wcrc not 

necessarily using a common coding !!oystem or termmology for rcwrding lahoratory tests On the 

contrary, laboratory tests done in private lahs were hilled under the t'cc tor l\\!rvicc Illcchanislll 

using standardized fee codes and are rewrded ln detall in the dataha!>e held hy the Alherta Health 

Care Insurance Plan (AHCIP) of the Alberta government. The data IISed tor thls ~tlldy mdudc 

only the data held in the AHCIP datahase. Thl!> repre!!oents ail thyroid function tClItS onlcrcd hy 

Alberta physicians for Alherta patient~ through private lahoratories hetwccn JuIl. 1989 and June 

30, 1990 and exc1udes ail su ch te!>ts provlded in ho~pital lahoratonclI. 

For the year ending June 30. 1990. AHCIP pald almo!>t thirtecn million dollars tur thyrllld 

function tests to private laboratories. As noted ahove. thl!> doc!. not mdude ~IITI1lar tcMl\ donc in 

hospital laboratones. Discussions with ~()me ho!>pnal lahoratory dlrt!ctors !!ouggcM that mdUSHIn 

of hospital data might double these tigufe!l. 

Thyroid function tests accounted for approximately 13% of the total amount pald tur ail ... crvicc!> 

to the laboratory and pathology section of the AHCIP Schedule ot Me<lical Bcndits tor thc ycar 

ending June 30, 1990. The following tahle give!> the numher and co~t ut thynHtI tunctlCm tests 

ordered by ail Alberta physidans and then by gtmeral practitlOnerll only durmg thls pcriod: 
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Table 1 Numher or Thyroid Function Teil~ and Costs ror the Year End June 30, 1990. 

Fee Code" Unit # Servic~ - Yearly CO!!t - #Services( %)1 Yearly Co~t 
Co,t ail phy,icians ail physiciall'i - GP''i only - GP\ only 

$ $ $ 

~SOT(TSH) 34.50 192.782 $6,613,253 167,104 (87) $5.734.971 

ES50U(T4) 12.60 229,125 $2,868.897 199,524 (87) $2.499,436 

E350(T3U) 12.30 113.172 $1.391,979 93,765 (83) $1,153,309 

ESSOW(T3T) 34.50 40,282 $1,381,762 33,710 (84) $1,156.824 

El53(T4C) 17.70 24.160 $425,767 21.345 (88) $ 376.321 

Total 599,521 $12,681,656 515,448 (86) $10,920,860 

Tahle 1 shows that general practitioners accounted for approximately eighty-six percent (86%) 

of ail thyroid function te~ts ordered through private laboratories. The remaining 14% attributed 

tu specialists may appear low a~ they might be expected to order significantly larger numbers of 

thyroid function tests. However. endocrinologists and other specialists are usually associated with 

large hospitals. As such. their testing would normally be done through hospitallaboratories, and 

the majority of their lab tests (induding thyroid function tests) will not be reflected in the AHC1P 

database. 

Three areas of concern were identitied37 as potential contributors to the high co st of thyroid 

function testing in Alberta. They are: 

h TSH (thyroid stimulating hormone), T4T (total thyroxine). T3U (tri-iodothyronine uptake), 
T3T (total Tri-iodllthyronine). T4C (thyroxine corrected for ab normal binding protein). 

1 Figures in brackets ( ) represent the proportion of tests c1aimed by general practitioners 
compare<! to ail practitioners in the province . 
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a) Number of Albertans being tested. 

Several studies suggest that the prevalence of overt hyperthyroidism ln the gener,11 populatinn IS 

less than 1.0%~~ ~8 IQ and that among adults. prevalence rates range l'rom 1 9 17., to :2 7% fOi 

females and approximately 1.6% for male~,t° N. Studies of hO!\pltaltled gen.ltrl~ p,ltlent~ ~ct the 

prevalence as high as 2.3%6l.~1 The prevalenœ rate tor overt hypothynlllli~1l1 (Illdudmg 

iatrogenic cases) is approximately 0.5% tn 1 % in the general population l1 
Il Ag.lIll. It only the 

adult population is considered the prevalence rate was approximately 1.4% to 1.9% tor temale~. 

less than 0.1 % for males6\, and 0.2 % to 5% for the genatric population Il fi: fI.I fI.I 

For the year ending June 30, 1990, the data extracted for this sludy show th.1t 223,978 

individuals (approximately 9% of the total Alherta pupulatum) received one or more thymid 

function tests. 

There appears to he confusion within the medkal community regarding the type lit patient to he 

tested. As pointed out hy Platt6~, the Watanabe Report' ~uggested using the progrt!s!'.lve pmlïle 

for 'thyroid disease screening', an article in Doctor's Digest4
'
1 recommended it!'.' u!'.c '(0 detcd 

unsuspected thyroid disease', and an article by Nolan4
' sugge~ted it he used f()r 'cJ!'.e-tinding for 

unsuspected thyroid disease'. 

Neither the United States Preventive Services Task ForceM nor the Canadian Ta~k Force on thc 

Periodic Health Examination67 recommend screemng for thyroid disease ln any age or rbk group 

other than newborn screening for cretinism. 

b) Confusion regarding the type and sequence or t~ts to be utilized. 

The claims data extracted for this study show great variation regardlng the type dnd !'.cqut:m:e ot 

tests. This variation may be a result of rapid developments withm the tield ot c1illll.:al chcmiMry 

and the lack of officiait y adopted guidelines that make it difticult tür the average practilloncr to 

keep informed . 
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The large numher of occa~i()ns (appwximatdy 13,500 during the past year) when tive or more 

thyroid function teM!I were ordered at one time for one patient hy a general prai:t1tiom:r is in<.leoo 

cause for concern One ot the arguments agarn~t progressive testing, put forward hy sorne lah 

director~ .mu phy!lÎClans, i!. that there woul<.l be a (;Ost incurred by addrtional physician oftice 

vislts tor lIUhM!quent tellting This can he oven;ome if the onus IS put on the labs to i:arry out the 

progrellsive protile (If required) on the orrginal sample. 

An example of thl!l approach I!I the successfulllnplementation of such a strategy at the University 

of Alherta HospItal Lahoratoryl. Early in the fall of 1990, the lab hegan utilizing a progressive 

protile approach tn thyroiJ function testing. Each request tor testing was subject to this protocol. 

A physician coulll write adJitionaJ orders on the requisitlon torm to overri<.le thls approach. 

Detween October 1990 and Fehruary 1991 approxlmately 6000 requests for thyroiJ function 

te!.ting were recdved hy the lah. Of these, only 217 requested the progres~ive approach be 

overnJden. AnalY!lis inJkated that the rnajority of tests ~pecially requested wuuld have been 

Jonc anyway as part ot the progressive profile approach. Sixt y-tour special requests would not 

have heen covered hy the progres~ive approach, but wh en the special requests were carried out 

it was notet! that only one specIal request was really warranted and that the progre~sive protile 

would have been more appropriate for the rest. Thu~, the progressive approach !leemed to be 

appropriate in ail l'lut one of the roughly 6000 cases. 

c) Current r~ paid for te'lits. 

Many of the fees for thyroid function testing in the current Alberta Health Care Insu rance Plan 

(AHCIP) - Schedule of Medical Benetits wert! institutC<: several years ago and may not retlect 

the current state of technology. While one might argue that the cost per test for private 

laboratories will dift'er trom that for hospital laboratories because of su ch factors as variations 

J Information on this approach was gathered through interviews with Dr. Keith Walker, 
Director of the Department of Laboratory Medicine. University of Alberta and Dr. David 
Fawcett. Medkal Biochemist - Endocrinology in the Division of Medical Biochemistry. 
Department of Laboratory Medidne. University of Alberta . 
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in volume, type of equipment utilized. or levels of technkal !'kills. the rc!-ults ot a rccent co!'tmg 

exercise conducted hy Ors. Walker and Fawœtt at the lJOIvcr~lty 01 Alh~lta Llhor,lhllY 

compared with the fees being paid by the AHCIP suggeM the AHCIP feè~ ll1.\y h~ \lut of hne \VIth 

current actual costs. Table 2 compares the t'eell for thyrllld funcuon teMs ln the AHCIP Sdlcllule 

of Medical Benetits with those e!ltahlbhed hy the Unlver),lty of Alhel ta H\l~pll,\1 for Il)\) 1 

Table 2 Thyroid Function Test F~ from the AIICIP ."l'e Sch .. 'dult' und tilt' University of 
Alberta Hospital Laboratory (1991) 

"_'f CoJe Fee Schedule Unit Cost Univerllity uf Alherba tuh 
$ Unit Cost~ $ (appru~) 

E550T (TSH) old or sens 34.50 550 

E550U (T4) 12.60 5.85 

E350 (T3U) 12.30 575 

E550W (T3T) 34.50 5.85 

E353 (T4C) 17.70 1.40' 

no t'ee code (FT4) daimed as 12.60 550 
E5S0U 

The fees charged by private laboratones are al least twice as high a!o. the Umverslty ot Alherta 

laboratory. More importantly, the test for TSH (old or new) is charged at a rate IIver .. ix times 

higher. Given the current economic restraints on health care hudgets and the raUonalization ot 

services it seems imperative that fees t()r these tests hl! reasscslIed. 

k The University of Alberta ratt!!o. includt! the eost ot kit!o. and reagcntll, techO/cal cquipmcnt 
and depreciation and a professional component (Maff salaries. !o,upport, de) ft d()e~ nllt mdude 
costs for rent or leases. Sorne would argue that the Univer!olity lahoratory is ahle tu kcep prlCCS 

low due to high volume but ~everal of the private labs also henetit trom large volumc~. 

1 The University of Alberta Hospital1aboratory eharge!o. this amount tilr the caIculatlon ot the 
T4C in addition to the t'ees for the T4 and the T3U. The AHCIP fee !o,chedule rate d~~umc~ that 
either the T4C is calculated free of charge when the T4 and the T3U arc c1aimcd or onJy the T4C 
is c1aimed, but not both. A review of the daim!> in the !.tudy data ha!o,e ~h()w .. (hat rardy wcrc 
aIl three c1aimed at one time . 
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During the year ending June 30, 1991, 1766 general practitioners ordered 515,448 thyroid 

function tests t()r 200,579 different regiMrants through 12 pnvate laboratories, exdudmg two 

lahoratories that had only two daims each. They were dropped from the analysis as it was 

a:-.sumcd to he a daim~ tran~action error. Four large laboratories accounted for 85% of ail 

thyrOid function tests daimed through the AHCIP. 

1 contacted each lahoratory director or senior hilling derk by telephone and asked the following 

questions: 1) What option!. or check hoxes were pnnted on their labs' requisition forms and thus 

availahle choiœs for the physlcian?: and 2) How Were these options translated mto daims to 

Alherta Health? 

Of the 12 lahoratories contacted, sorne feH under the same director or manager and thus used the 

same requisitions and protm:ol for daIms transcription and submission. There were seven distinct 

lab groupings. 

Several issues regarding thyroid function testing were identitied during this survey. First. the 

AHCIP fee schedule had not kept pace Wlth current technology. For example, sorne laboratories 

were using the new sensitive TSH, others the older version. The fee schedule has only one fee 

coded for TSH te!lting; thus. the same code and same payment was used for both. Second, sorne 

lahoratories used the newly developed free T4, or the 'direct' metbod of assessing thyroxine 

levels corrected for protein bmding. There IS no fee code for this. The two laboratories using 

this technique used different fee codes to daim il. There was also confusion regarding daims 

t'(lr the 'indirect' method of calculating thyroxine levels corrected for protein bindmg. Although 

there is a fee code in the schedule. E353 - thyroxme corrected for protein binding, few labs used 

il. Instead. they dalmed a E550U - thyroxine (or total T4) and E350 - T3 uptake using the 

results of these two tests to calculate a free T4 index or thyroxine level corrected for protein. 

Requisitions from Lab C have a check box for 'thyroid protile'. in addition to check boxes for 

the individual thyroid function tests. Discussion with the director revealed that if a physician 

checked both the "thyroid protile" box (this automatically gives ail tive major thyroid function 
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tests) and one or more individual thyroid functilln tests that his l,th would do ail tl'Ilts rcqlll'~tl'd 

regardless of any duplication. 

While one could argue that physicians ordering tests through Llh C should know Iww Iht!lr 

requisitions are interpreted. and that they did. in fact. have the optt"n of "nll'ring tc~t!. 011 ,111 

individual basis, it is quite probable that many physicians did not consider the c'lnsel\uclll.:e~ ot 

checking off the thyroid protile hox. Lah C aCCllulltoo for \3 1 % ot ,Ill thynml lundlOIl tC1It1l 

ordered by general practitioners. A review of data from ail lalls 1Ihowt.\l that Iherc were 1 JAOX 

occasions when 5 or more tests were c1aimed at one visit. Lah C accounted for 1242 or 54';;, lit 

ail such requests. The remaining 46% was evenly divided ,tnlong three other m<ljllr lahn, ,1111111.'11. 

Following is a summary of the information gathered: 

Table 3 Fee Code! Utilized hy Lah Groups When Tramcrihin~ Orders In.o Chlims 

Lah T4T T3U rr4 T7 (or n41)m 13T TS" Thyroid 
Group l'''n'ilt! 

Lab A E550U E350 - E350/E550U E550W E550T -

Lab B" E550U E350 E353 E350/E550U E550W E550T -

Lab Cn.o E353 E350 E550U E3501E353 E550W E550T T4T.T1U, 
t-T4 or H41. 
TlT,TSH 

LabO E550U E350 - E350/E550U E550W E550T -

Lab E E550U E350 - E350/E550U - E550T -

Lab F E550U E350 - E350/E550U - E550T -

LabG E550U E350 - E3501E353 E550W E550T -

m Ali labs offered a T7 or FT41 calculauon (indirect methml) Sorne automalll.:all y providcd 
this, others on request only. Ali but labs C and G c1aimed T4T and T3U ti,r thl!. cakulation 

n Only these two lab groups indicated they pertilrmed the newer FT4 (direl:t rncthod); thcy 
used different fee codes. 

o ln addition to the above options, Lab C otferll a 'Thyroid Profile' whlch If ~clcl:ted givcs 
a practitioner ail 5 thyroid function teMs (T4T, T3U, FT4 or FT41, T3T and TSH). Lab C 
represents two labs run by the same director . 
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2.0 METHODS: 

2.1 R~earch Question and Hypothes~ 

Thi~ Mudy attempt~ to an~wer two questions; 1) wh ether general practitioners in Alberta vary in 

their tlegree of compllance wlth thyroid function testing guidelines: and 2) if there is variation. 

wh ether phy~idan or pracuce characteristks predict better or worse compliance. 

The data tends itself to determining if guidelines tor thyroid function testing were tollowed. It 

do es not determine if the patients te!lted met the criteria tor thyroid function testmg. 

The hypotheses are: 

HALft : Compliance with thyroid function testing guidelines varies among general practitioners 

in Alberta. 

HAW : One or more of the following factors. associated with general practitioners or their 

practice. is correlated with the tlegree of compliance: gender. age. year of graduation, place of 

graduation. type of practice (group or solo). location of practlce (metropolitan, urban. rural), 

geographic area ot practice (censlls division). practice size. proportion of patients teste<! for 

thyroid functioning, and/or whether or not they have certiticatlOn by the College of Family 

Physicians of Canatla (CCFP). 

2.2 Description or Variables 

2.2.1 Dependent variable 

The dependent variahle is a clas!litication system that assigns a scole to each physician in the 

study indicating the proportion of times he/she orders TFT's in a manner consistent with TFT 

guidel ines existing al the time of the study . 
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To do this, each leslmg l1~~aMon. for ea~h phy!\iclan. h.td '" he .I!\!\c'!\cd .I!\ '" It~ .lppl\lpll.lIl'nl'~~ 

A 'testing occasion' is the l1rdering lIf one or more thyrllld tl1n~'lIln 'e~'s lor \11l\,.' p.lllt'nt \1I1 (III\.' 

date of service hy a physl~lan. A Œmulattve score. inti 1~.lting the pl\1l'\11 11\ III \II 11111\;" II\\.' 

practltioner orderoo an an appropnate manner, wa~ lIevelupeli lor edl.:h phy"~I.1I1 nll~ \\ .I~ 
accomplished in the followmg way 

1. The data were reviewed to H.lentlfy ail the ditferent test ordering comtlln.ltllllI~ lI~ed hy 'ht' 

study participants. W ith tïve thyroid funcuon test~. 2 '-) = 31 ~omhlllatJon~ 01 .11 k.l~t olle le!'>t .11 e 

possihle. Ali thlrty-one comhlllatJ(m~ were orllered Jt lea~t once on a ~lngk le~llllg Ol.:l.:a' Il III 

2. Criteria and a rationale, hased on thyrmd functIon teMang glllJehnes and plOloCllI, Ilutlllled 

in the tirst part ofthis paper, were developed to determine whether or not e.ll:h 01 the thirty one 

combinations was consi~tent Wlth one or more ot the thyroid functlon testlllg gtlldc\mes 

Each testing occasion was then da~~itïed a!-t 'c()n~l~tent' or 'non-~on\l~tent' wlth the 1.:1111:11:1 1\ 

practitioner rnay order in a manner ~onslstent wlth gUIJehne!-t on !-tome Ilcca~IOII' .\Ilt! ntlll­

consistently on other!-t: thus. a proportion of the nurnher ut ttmes the pr(I~t1tloncr ortlel cd ln .1 

consistent manner will he ~ah:ulated ThiS proportion I~ the dependent vanahle III 111I~ rep'lIl 

Each practiuoner WIll have a value on a scale trom 0 0 tn 1.0, wlth a higher M':OI e IIIdlC.lllllg .1 

higher proportion of times wh en testing was carried out on a manner ClIn!-tI!'otent wllh ex 1"" mg 

guidelines. For the remalllderofthispaperthedependentvanahlewlllhercfcrrcdlo.I!.o 'WIl! 

These criteria were developoo wlth a~~istanœ trom d m~dll:dl hlocheml~t - endol.f1Jlology .md il 

laboratory dire(.,tor associatoo with a large lahoratory at the Untver!-tlty ot I\lhert.\ Hmpllal 1 he 

endocrinologist was, at the Ume ot the ~tudy, a lecturer on thyrOld dl!'oea!'oe lor the lJnlvel\lty 01 

Alberta and co-author of the thyrold dl!.ea~e training manual u!'ooo hy mtem .. , re!'oJ(.Icnl~, and (' ME 

course participants. 

Following are the criteria (Ye!. = compliant. No = non-compl ian!)' 
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1. T3U (E350) - this test wa~ daimoo hy ail lah~. Mo~t lahoratorie!l agreed that on its own it 

is rardy a usetul te~t. However, mO!lt lah!l hold hlood ~pecimen~ tor 2 to 8 day~, and if a T4T 

is ti>und to he ah normal , the phy!>il:lan can reque~t a T3U on the same sample. Theretore. 1 

aSlIumed that It the lIame phyllÏl:lan had daimed a T4T for that patient in the preœtling 10 days. 

then this l:ategory would he Ye!> Otherwlse No. 

2. T3U, T4C (E350, E353) - Ye~, hecau!>e ~ome lahs daim these two fee codes when they 

provide a FT41 or T7. 

3. T3U, T4C, TSH (E350, E353, E550T) - No, ail three at one time is not a progressive 

approal:h. 

4. T3U, T4C, TSH, T4 (E350, E353, E550T, E550U) - No, not a progressive approach. In 

addition. ~hould not daIm E353 (correcte<! T4) and E550U (uncorrected T4) together. 

5. T3U, T4C, TSH, T3T (E350, E353, E550T, E550W) - No. not a progres~ive approach. 

6. T3U, T4C, TSH, T4, T3T (E350, E353. E550T, E550U. E550W) - No. not a progressive 

approach. 

7 T3U, T4C, T4 (E350. E353, E550U) - No, this duplicates testtng. A T4C would give the 

same mformation as a T4T plus a T3U. 

8. T3U, T4C, T4, T3T (E350, E353. E550U. E550W) - No, not a progressive approach. 

9. T3U, T4C, T3T (E350. E353. E550W) - No. thb duplicates information. A T3U IS part of 

the T4C. 

IO.T3U, TSH (E350, E550T) - Generally No. T3U not usetul except with a T4T. In addition. 

wh en onJered with a TSH is not a progressive approach. However. thlS scenario f'ldY be 

appropriate for a secondary tine of testing if a prior T4T was abnormaJ. Therefore, it is 

dassitied as yes if a T4T was daimed in the previous 10 days 

II.T3U, TSH, T4 (E350. E550T, E550U) - No, not a progressive approach. 

t2.T3U, TSH, T3T (E350. ESSOT. E550W) - No. not a progressive approach. 

t3.T3U, TSH. T4, T3T (E350, E550T, ES50U. E550W) - No, not a progressive approach. 

14.T3U. T4 (E350. E550U) - Yeso this ~an he used to cakulate a T7 or FT41. 

15.T3U, T4, T3T (E350, E550U. E5S0W) - No. the T3T should be seconoary test. 

16.T3U. T3T (E350. E550W) - Yeso can be used to l:aJculate a FT3 Index similar to the FT4 

Index . 
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l7.T4C (E353) - Yeso hut only if daimeù hy lahs 6205 Of 6861 he~,llIst! thcy 1I"'~ tlm hl d,Hill 

a FT4. Otherwise. No 

18.14C, 1SH (E353, E5S0r) - No. the~e should he (n a !-equcntlal muer unl~~~ dllnc .\~ .\ 

simultaneous assay. ie. a pa~kaged kit that pfl)vlde~ rt!slllt~ for holl1 te ... t!-. No 1,lh III thc ... tully 

group indicated that they were performing thi~ SI01Ult.me(lll~ assay 

19.14C, 1SH, T4 (E353. E550T. E550U) - No. nllt •• progrc~~lvc ,Ipproach 

20.14C,18H, T4,13T (E3S3. E550T. E5501l. E550W) - No. Ilot a pmgl\!~~lve .lppmach 

2\.T4C, 1SH, T31 (E353. E550T. E5S0W) - No. not a progrc!-sive appro,l~h. 

22.14C, 14 (E353, E550U) - No. they are e~!-entlally the same te~t. 

23.14C, 14, T3T (E353. E550U. E550W) - No, not a progn.!1-o.~lw approach. 

24.14C, T3T (E353. E550W) - No. nOI a progres:-'Ive approach. 

25.TSH (E550T) - Yeso a TSH is appropnate as a primary. ~ecoml,lry or tertial y tt!~t 

26.1SH, 14 (E550T. E550U) - No. Ilot a progre~~ive .tpproach 

27.1SH, 14, T3T (E550T. E550U. ES50W) - No. not J progre!-~Ive Jpprua~h. 

28.1SH, 131 (E550r. E550W) - No. not a progre~sive appnldch 

29.14 (E550U) - Yeso a T4T is approprlate. 

30.14, T31 (E550U. E550W) -No. T3T ~hould he a ~econdary Il, tcrtlary tc~t 

31.13T (ES50W) - Yeso if a T4T (ES50U) hy any lan hut Ihe ~ame practltHlner. ... .tme IMllent 

or the FT4 (E353) by lahs 6205 or 6861 with the same practitlllOer. :-.ame patient. ha~ hccl1 

ordered in the precedmg 45 day~ Otherwisc. No. 

These criteria had certain limitation!. when they were Jpplicd tn the dal/m dal .. h •• ~c Mmt 

notahle was the inability to know: 1) whelher a ~pecitic cplsode wa~ Illr il tir,t a~~c\ ... mellt or tor 

a follow up visit; 2) wh ether the patient wa~ nemg \accned, a,~e~\ed lor "ymphllll'. or 

mOOltored (with or without therapy); and 3) the n~~ult~ III any prCVIOll\ tC'lIllg The~e th ree 

scenarios were retlected in my ded~i()nll atlOut whether caeh catcgory wa\ COlllll'>tcnt wllh the 

guidelines. A further ltmitatlOn i~ thàt It wa!\ generally not ka~lhle tll rcvlcw cdeh tc<,t1ng 

occa...,ion in relation 10 other te~ting occa~i()n ... lor the ~dmc (ldtlent "or ex,IIHph.!, d phY"I\..ldll 

could see a patient this wcek and order a lIene~ 01 te~t!\ that arc Jeemcd appropriaIt.! hct:au'c they 

fit the criteria. The physidan wuld order the ~ame ~erie~ ot teM!'> lor cach 01 the next threc 
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weeks, and again the order~ at each testing occ~ion would he con!lidered appropnate. However. 

if these testing occa.,lOn!l were taken as a whole. one might con~ider that the repeated testmg was 

inappropriate ThU!I, the criteria err on the side of lemency regard mg the repetition of te!lting. 

The magnitude of the data prohlhnetl manu al review ot ail the data. HoweVt!r. the tir!lt 10,000 

rccord~ were printed. A numher of te!>t ordering occasions were examineJ to t!n~ure that the 

wmputcr loglc developetl did interpret each occasion according to the estahlished crltena and the 

loglc wa~ as complete as p()~slhle. 

Given the magnitude of the prohlem of uulization of laboratory testing (thyroid function test lOg 

in particular) it is worthwhile to a~ses!l the factors affect lOg uullzation of thyroid tunction te!lting 

in !lpite ot the limitattons of the data. While there will always he the argument für the indlvidual 

or 'odd case' ~cenano, the~e criteria !lhould hold for nearly ail situations encountered hy a general 

practitioner. Even It a te~ting ~cenario is occasionally inapproprlate, the physician's score would 

not he greatly affected. These criteria were deemed to he appropriate for the majority of 

~ituations and as sm:h ~hould he retlected ln the routine ordering patterns of practitioners. 

The following table liM~ the thirty-one comhinations of test ordenng that 1 found in the review 

of the daim~ data, with thelr frequencies and percentages: 
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Table 4 Number of Times Each Test or Combinat ion of Tests Was Ordl'rl'd on thl' SalUt' 
Day, for One Patient, by the Sa me Genl'ral Practitioner, durinJ: thl' Yeur ":ndil1J: JUill' 30. 
1990P 

FEE com:q NUl\IR":R OF TIMES CONSISn:NT 
ORnEREn ("H n:S/NO 

1 T3U 386 yC\ • r 

Z. T3U. T4C 1.375 yc, 

3 nu. nc. TSH 894 Illl 

4 T3U.T4C.TSH.T4 116 no 

5 T3U. T4C. TSH. nT 6 no 

6 T3U.T4C.TSH. T4. T3T 711 no 

7 T3U. T4C. T4. 9 no 

8 T3U. T4C. T4, T3T 1:! no 

9 T3U. T4C, T3T 4 no 

10 nu, TSH 436 yc~ • 

Il T3U. TSH. T4 44.no C!:! :!) no 

1: T3U. TSH. T3T 93 no 

13 T3U, TSH. T4. T3T IU:!7 ( 5 6) no 

14 T3U. T4 I0.5:!3 ( 5 :!) yc, 

15 T3U. T4. T3T 1.703 (09) no 

16 T3U. T3T 76 yc, 

17 T4C 447 yc, • 

18 T4C. TSH 1.356 110 

19 T4C. TSH. T4 :!77 no 

10 T4C. TSH. T4, T3T 19 no 

P ln-province data only, date-of-!lervÎct! data from July 1. 1989 to June 30 1990 HCl:au!\c 
physicians have 180 days to submn daims, payment data was revlewoo through tu Del:cmher 31, 
1990. 

q TSH (thyroid stimulating hormone), T4T (total thyroxine), T3U (tri-lOdothyronine uptake), 
T3T (total Tri-iodothyronine), T4C (thyroxine corrected tor abnormal binding protein). 

r An asterisk indicates Yes - with conditions (see criteria) 
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21 T4C, TSH, T3T 28 nn 

22 T4C, T4 26 no 

23 T4C, T4, T3T 2 no 

24 T4C, T4T 3 no 

25 TSH 21,679 (\0 8) yC\ 

16 TSH, T4 49,275 (24 5) no 

17 TSH,T4, T3T 6,335 no 

28 TSH, T3T 729 no 

29 T4 48,801 (24 3) YC\ 

30 T4, T3T 1,309 ( 07) no 

31 T3T 343 yes * 

TOTAl. 201,201 (100%) 

Of the 201.201 test ordering occasions noted in the table above approximately 42 % could be 

con!.idered 'consistent with' guidelines if ail conditions were present. 

2.2.2 Independent variabl~ 

The independent variables used in this study are: l) sel( of practitioner: 2) practitioners' y~ar of 

hirth: 3) practitioners' year of graduation; 4) university /country of graduation; 5) type of practice 

(c1inic/lIolo); 6) location of practice (metropolitan/urban/rural); 7) geographical area ot practice 

(census division); 8) total patient count (this is a discrete count of ail patients seen by the 

practitillner during the study period and indudes patients seen fi.lr TFT's as weil as other 

patients); 9) proportion of the total patient count tested for thyroid functioning: and 10) whether 

the practitillner is a ceniticant of the College of Family Physicians of Canada. 

2.3 Data Coll«tion and Target Population 

Data used for this study are taken l'rom Alberta Health Care Insurance Plan (AHCIP) daims 
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records, which include ail fee for servh:e ddirns suhrnitted hy priv.ue pr .Idltillner~ thwugh !lllv.Ue 

laboratories. This datahase doe!. not indude lIerviœ!l provided in ho~pltab. 11Il~plt.11 I.Ihol.I\IlIle~. 

or any institutions that are glohally funded. Sorne rural phy~I~I,ms. p.lrtkularly tho~e in the 

northern region. rely heavily on the puhlk lahoratones for testing The~e te~t!l Will not he 

eaptured in the datahase and as !.u~h rnay affe~t the results n\lted hy geogr .Iplll~ 1 eglllll or for the 

'rural' eategory. The re~ords extra~ted t'rom this datahaM~ were mat~hed wlth .11lllltI\1I",1 l'hyM~1.11\ 

specifie information taken from the National Physldan Dat<tha!ole The ex.tractlOn ot thc!le data 

and matching of the information from the Ndtion<tl Physkl<tn Datahase W.I!I donc hy the 

Information Teehnology Divbion ot Alherta Health 

The target populatIOn of this study is general pracutiont:rs ln the province of Alhert.1 who werc 

paid by the AHCIP for ~ervl~es provided hetween July 1. 1989 and June 30, 1991 Specialists 

were excluded from the study hecause: 1) as nuted earlier only a portion of thelr lah tCMing i!\ 

retlected in the AHCIP database; 2) 86% of thyroid funetlOn tests in the datahaM! were 

attributable to general practitioners: and 3) given the nature of this !.tudy. 1 wi!.hed to mu row tht! 

scope of investigation. 

This initial database contained data for ail thyroid functiun tests daimed hy 1.766 general 

practitioners for servh:es provided hetween July l, 1989 and June 30. 1990. 1 alMI had physician 

and practice specitic information availahle for these practltioners. Because physlcian!\ hdve 180 

days to submit daims and because AHCIP daims are ~tored on a date of payment ha~I!.. it was 

necessary to review ail daims for these tests suhmltted through Decemher 31. 1990 (that b. six 

months beyond the end of the study period). From this revlew. any te!.t~ that were pertilrrned 

during the period under review were extracted to ti,rm the initial dataha!.e 

As with any large adminil>tratlve database, error~ and Incon~istencle~ were noted. Sorne of the 

errors encountered were: 1) lab tests attrihuted tu non-exi~tent or termlnated physlclan hilling 

numbers; 2) lab tests assigned to active billing numbers which tell wlthin the range ot ill-proVince 

billing numbers but were found to be either a genenc number u~ed for out of proVince daims IIr 

a "slough" number used for te~ts subrnitted with an Invalid practitioner nurnher; and 3) lah te!.t~ 
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attrihuted to phy!.ician!. tor whom there was no record of any patient vi!.tts These latter cases 

were reviewed individually. One practitioner was tClUnd tn he on ~alary at a community health 

c1inic. A~ !.uch, thl!. practltioner could not suhmit daims for patient visits. and lah te~ts ordered 

were !.uhmitted for payment to the lah. The~e tests were le" in the data ba~e. The remainder 

of phy~iclan hilling numhers with lah te~ts attrihuted to them hut no patient Vlstts appear to have 

heen errors. Ali lah tests and praetitioner hilling numbers that eould not be directly linked to an 

active Alherta phy!\I~lan were dropped t'rom the study. This amounted to approximately 2.3% 

of the total numher of phy!\icians m the origmal database. 

There were al~o prohlems in the way an which sorne labs prepared their requisilion~ and 

transerihed the data. As a result, daims ~ubmitted from Lab C (noted in Table 3) were not 

induded in the datahase. As discussed earlier, Lab C represents two laboratories in Calgary 

under the direction of the same lah pathologist. Use of these submissions posed two prohlems. 

Fir~t. the requisition form offered praetitioners a check box for 'thyroid prome' which 

automatically gives ail tive major TFT whether required or not. This lab accounted fur 13% of 

ail TFT c1aimed and 54% of ail test ordering occasions when 5 or more te~ts were ordered al one 

time. Whlle It can he argued that it is not appropriate to order ail tive tests simultaneously and 

that the requl~ition did otfer the opportumty to order the tests indivldually, it is likely that many 

physicians did not consider the implications of requestmg the protile option. This lab director 

indicated that if a physician ordered hoth the protile and checked off individual tests. the lab 

would provide ail tests requested even if it meant duplication of services. A second reason this 

lah would he a prohlem for the study is that the tests ordered hy the physician were transcribed 

into AHCIP t'ee codes in a manner quite different t'rom practice in other lahs and it was not 

feasihle to devise a simple criterion t'or dassifying test ordering behaviour if Lah C were 

mduded. 

Dropping this lahoratory meant a loss of approximately 13% of the data in terms of number of 

services and amount paid for lah tests but less than 5% of physicians. Exclusion of the data for 

this lahoratory group may affect the results for the Calgary census division and/or the 'urban' 

category . 
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Thus, following data c1eaning and evaluatilln of outhers. the tinal data hase ~ontamed daim~ dat.1 

and physician and practice information for 1636 general pra~titioncr~ or 92 7% ot the onglllai 

database. The data were sorted and initial reports produœd u!-mg SAS on .1 mall1fr.llllc ~\ll1lputCI. 

The later steps of data deaning and the suhsequent data analy!les were done on a pel Mlllai 

computer using SPSS for Windows 

3.0 RESUL TS: 

The study population was Iimited to ail general practitioners (induding family practitulIlcrs with 

CCFP accreditation) who practiced in Alherta. who were paid (10 part ur 10 full) hy the Alhella 

Health Care Insurance Plan for services provided hetween July 1. 1989 tn June 30, 19()O, and 

who had at least one patient tested for thyroid functioning at a provindally funded lahoratory 

during that period. 

3.1 Univariate and Bivariate Analysis 

U nivariate and bivarlate analysis of the effect of several physician and practice-specltïc variahb 

on a physician's score will be examined. Potential interactu)fl varlahles will he exammed durlllg 

the multivariate analysis phase. The probability level t"r ail analy~es in this paper Will he set at 

p < .05. 

Lower than desirable statistical power may affect sorne the suhsequent analyM!S The prohahllity 

of making a Type Il error (failing tn detect a real diffenmce) i~ called heta The quantity 1 - heta 

is called power, the probahility of ohservmg an effect 10 the !-ample. Power can he~t he managed 

by ensuring the sample size IS adequate The 'sample' tor thl~ ~tudy IS actually the 'population', 

ie. ail general practitioners in the province who tit the entrance criteria. Overall, the ... ample ~ize 

is adequate but it is a predominantly male sample (1197 male~ and 439 temale~). When the data 

are broken down by more than one variahle such as gender and place of graduatIOn or region of 

the province, the number of females in each cell sometimes ht!come~ lowt!r than desirahle. Some 
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of the n()n-~ignifkant results may he a reflection of low statistical power. 

3.1.1 Dependent variable 

The dependent variahle for each practitioner IS a score representing the proportion oftimes he/she 

ordered TFT in a manner consistent with one or more of the existing TFT guidel ines. This is 

a continuous variahle It will he referred to a~ Score for the remainder of the paper 

Score~ ranged from zero (0.0) to one (1.0); the mean score being 0.37. Approximately one third 

of ail practitioners had a score less than 0.1 (or 10%). The remainder of the scores were equally 

distrihuted across the reM of the scoring range. 

The distrihution of physÎClan scores is reponed in Figure 2 and Table 6 on the following table: 
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Figure 2 H istogram of Physician Scores 

Std Dev = 33 
Mean = 37 
N = 1636.00 
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Table 6 Frequency Distribution of Pbysician Scores 

Score Frequency Percent Curn Percent 
<.03 362 22.1 22.1 
.03-<.08 132 8.1 30.2 
.08-< .13 91 5.6 35.8 
.13-< .17 72 4.4 40.2 
.17-< .23 58 3.6 43.8 
.23-< .28 54 3.3 47 1 
.28-< .33 61 3.7 50.8 
.33-< .38 75 4.6 55.4 
.38-< .43 48 2.9 58.3 
.43-<.47 50 3.1 61.4 
.47-< .53 84 5.1 66.5 
.53-< .57 56 3.4 69.9 
.57-<.63 52 3.2 73.1 
.63-< .68 64 3.9 77.0 
.68-<.73 55 3.4 80.4 
.73-<.78 61 3.7 84.1 
.78-< .82 62 38 87.9 
.82-< .88 65 40 91.9 
.88-< .93 40 2.4 94.3 
.93-<.98 39 2.4 96.7 
.98-1.00 2L ...li- 100.0 
Total 1636 100.0 100.0 

Mean .3678 SD .326 Mm .0000 Max 1.0000 

These results support the first hypothesis. which !Il ales "There will be variation in the t1cgrec to 

which general practitioners in Alberta comply with eXlsling thyroitl function testing guitlclines." 

3.1.2 Independent variables 

(1) Genderofpraclilioner. There are 1197 males and 439 temales in the Mudy, a ratio 01 2.7'1 

The average score for males is .3899: for females 3078. The !.lantlard deviatlom. (5D) are 

similar. A T-tesl for the difference between meam. is signitkant al p < .0001 The!.c tinding!. 

illustrale two major points. First, female Sl.:ore!. are signitkantly lowcr than those tor male!.. 

Second, because males form the majority of the study populatIOn thclr result~ Will tend to 

influence the outcome for the group cu. a whole. Becau~e of the~e diHerencc!. and hCl.:au~c gcndcr 

is generally considered to be a factor in various practice paramcters, !.core!. f.,r male and tcmale 

physicians are examined separately where appropriate . 
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(2) Total Patient Caseload 

The range tè)r total patient caseload (total number of patients seen by a physidan for ail causes) 

is extremely wide (6 to 14,414 patients seen during the !ltudy period). The average caseload IS 

3,080 patients, with 95% ot physlcians !.eeing between 6 and 6,998 patients. Eighteen phy!>ician!! 

.. aw in exce~s of 9,500 patients. Figure 3 helow shows the number of physician!! by the total 

patient ca!>eload. 

# 

o 
f 

P 

Figure 3 Histogram of Total Patient Caseload 
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The etfect of total patient caseload (as a continuous variable) on Score is not signiticant at p < 

.05. Table 7 and Figure 4 below categorize total patient caseload into groups, showing the 

number of physicians and average score per group . 
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Table 7 

s 
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o 
r 
e 

Frequency Distribution and Averal!e More per Caseload C"tl'~nry 

Patlenl 
Caseload 

<500 
5()()- 1000 
1001- 1500 
1501- 2000 
2001-2500 
2501- 3000 
3001-3500 
3501- 4000 
4001- 4500 
4501- 5000 
5001-5500 
5501- 6000 
6001-6500 
6501- 7000 
7001-7500 
7501- 8000 
8001-8500 
8501- 9000 
9001-9500 
9501+ 
Tolal 

Number of 
Physlclans 
59 
97 
152 
203 
215 
211 
174 
140 
91 
76 
55 
33 
30 
25 
16 
12 
13 

• 8 
8 

Jj 
1636 

Percenl 

3.6 
5.9 
9.3 
12.4 
13.1 
12.9 
10.6 
8.6 
5.6 
4.6 
3.4 
2.0 
1.8 
1.5 
1.0 
.7 
.8 
.5 
.5 

..l.J. 
100.0 

Average S~llre 
per Calteload Cdh:gory 
.30 
.27 
.38 
.30 
.37 
.38 
.42 
.37 
.41 
.40 
.36 
.39 
.34 
.38 
.38 
.50 
.36 
34 

.42 

.23 

.37 

Mean .37 SO .33 Vananet: .11 T-h:~t .944 Sig T .3455 

Figure 4 Bar Chart of Average Score by Patient Cascload 
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The differences between the mean scores of the various patient ca~eload categories, as shown in 

Table 7 and Figure 4, are not significant. However, it should be noted that the eighteen 

physicians who saw more than 9,500 patients during the study period had comparatively low 

~cores. 

A protile of these 18 physician!l shows that 16 are males; the average year of binh is 1953; 17 

practiee in a metropolitan area; 14 in a c1inical setting; 10 in the Edmonton cens us division and 

8 in the Calgary census division; 9 graduated from the University of Alberta, 2 t'rom the 

University of Calgary; 4 are CCFP certiticants; and, on average, they tested only 82 patients for 

thyroid function testing during the study period. In summary. this group is comprised largely 

of male physicians working in large volume clinies in Edmonton and Calgary One could 

!lpeculate that these are large walk-in clinies that generally provide a very basic level of care. 

Although they see many more patients than average they are testing very few for thyroid 

functioning and as such Will not unduly bias the findings of the testing scenarios. 

Total Patient Caseload (controlling for gender) 

On average. male physicians had a patient caseload of 3,306 (SO 2,027), compared to 2,464 (SO 

1.608) for t'emales. This dit'ference in practice size is signiticant at p < .01. However. when 

total patient caseload is regressed on Score, both in total and controlling for gender. the 

relationship remains non-!ligniticant. 

ln summary, there appears to be linle direct relationship for either males or females between their 

score and their total patient caseload. Because total patient caseload is signiticantly different 

hetween males and females, and hecause this practice parameter may interact with other 

independent variables. it will he examined as a possible interaction term in the multivanate phase 

of analysis. 

(3) Percentage of Toral Patient Caseload tested for 1hyroid Functioning 
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The percentage of total patients tested for thyrold functwning r.mgl!s fmm .01 % tll 42.5%. the 

average being 4.7%. This distrihution is skewed to the right. wlth lIver hait the phy~klans 

testing less than 3 % of their patients. The range with in ± 2 S 0 wa~ qUltl! narfllw. 0 to \5 :\ % 

The average percentage of patients tested hy femall!prdctltlOlll!rsw.ls 6 4 %. clllllp.lred III 4 l "{, 

for males. The T-test for thl! difterencl! hl!tween the mean propllrtillm, tcsled tOI m.lle:. .ml! 

females is signitlcant at p < .01. 

Figure 5 shows the number of physicians hy the proportion of their total patient cascload tested 

for thyroid functioning: 

Fsgwe 5 PropœhCII ofTClta! Patsent Ca.seload Tested b)" ofPhj'Slclan.s 

J)eor. 01 =-------------------------Iu···.ol 
25 30 35 40 

23 28 33 38 43 

Proportloo of Total Patient Caseload Tested 

As Figure SA on the following page iIIustrates, the relation!-.hlp ht.!twl!l!n Seort.! and tht.! proportl(IO 

of total patient caseload tested is slightly positive. Score Inaea!\ed 0.4% tor cv(!ry lIlaca!-.c ot 

1 % in the number of patients tested for thyroid functlOnmg Thl ... rdatlon~hip i~ "Ignilicant at 

the p < .01 value. It remaine<! signitieant at this It.!vel when genJl!r wa!'> controllcu . 
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FlgaJe 5A Aver2J88 Sem bjl PrapŒtl(m ofT ota! P3hent Ca.seload Tested 
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ln summary. a phy!>iclan's score, regardless of gender. increases approximately 0.4% for every 

1 % increase in the proportiun of patients tested and is signiticant at p < .01. 

(4) Phy~ician 's year of bmh and year of graduation. 

These twu variaoles are umlerstandably highly correlated. The distribution uf year uf birth 

appears fairly normal. skewed shghtly to the left. The average year of birth is 1946 with 95% 

of ail physicians falling within the range 1923 to 1964_ The average year of birth is 1945 (SO 

50 
FIgure 6 Average Score by Year of BIrth and Gender 
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Il.7) for males; 

1952 (SO 8.5) 

for females. 

Figure 6 reports 

Score by year of 

birth and 

gender: 

Note: The smallest n per œil is 9 for females with year ofbinh in the /935-39 category . 

1 



• 

• 

Overall, there is a slightly negative reiatlOn~hlp hetw~en ye.lr nt hlrth .\IlJ SUit e y ounger 

physidans have lower scores than nlJer phy~lclans FlIr ewr)' tncrt!a~lI1g ye.u lit hlrth. SCOI e 

decreases hy 0.2%. This relatinn::-hlp IS sigmtk,mt .It p < 01 (Sig T= 0(85) Howc\'t!l. 

this relationship is not signiticant wh en genJer IS ":llntrol1ed 

Similarly. year of graduatlon IS ::-kewed to the left. The aVt!rage ye.lr ot graJu.ltlon W.I' \I>7.~. 

with 95% of ail physidans graduatmg smce 1952 The average year 01 gr,llIu.ltlon I~ 1971 (Sn 

11.3) for males and 1977 (SO 8.0) for females. This relat\On~hlp wa~ .Ibo \Igllltkant. hut not 

quite at the level of year of hirth (Sig T = .0110) As ahove. thl~ vallahle I~ 1101 \lgllltIC.1II1 

when gender is controlled. 

As Figure 7 shows, more recent graduates appear tll have lower Scores. 

j 

J 

Figure 7 Average Score by Year of Graduation and Gcndcr 
50r----------------------, 

3 

< 1955 1960-64 1970-74 1980·84 
1955-59 1965-69 1975-79 1')85 1 

Year of Graduation 

<i1:NI>I:H. 

_MAil., 

BIL>v1AII\ 

Note: The smaIJest n per cell is 8 for fema/es in the < /955 wtegory. 

ln summary, there is tittle difference in the abll ity of year of hlrth or year ot graduation to 

predict Score. Because age i~ su ch as important demographic factor and ht!cdu~e thert! I~ il 

significant difference in average age between male and t'emale phy~IL:lan~ (a faL:tor not plL:koo ur 
by year of graduation) 1 chose to retain year of binh for the remamder of the anal y"'l~ Yeaf 01 
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graduation will h~ droppe(]. 

(5) Practitioner'\ umvt'r.\I1y or country of ~raduation. 

Forty-t!lght ditft!rt!nt univer!.itle~ or ~ountrie!. of graduation were representt!tl in the study 

population Thi!. information Wd!. mi!o.smg tor only thineen physkians. The!.\! ~ounties !l.:1J 

univcr!.ltlc!. wert! aggrcgatcd along gcographkal and politkal lines in Tahle 8 If their average 

~corc~ wcrc !o.imllar. otherwbc thcy were teft a!oJ a !.eparate group. 

Tahle 8 AveraJ,te Score hy University or Country of Graduation 

University/Country Average SD (m,t) 
of Graduation Score 

USA/Mex/othcr 477 .368 (15.2) 
Sa!.katchewan .437 .317 (40.8) 
U nlV of Calgary 420 .336 (102.76) 
Ontarit l/Quehe~ .379 .331 (70.46) 
Univ of Br Columhia 375 .287 (18.9) 
Univ of Athena .370 .314 (469.171) 
UK/lre/ AUM/NZ/ Afrka 364 .343 (328.63) 
Manttoha .349 .344 (35.7) 
Eurupe/USSR .307 .328 (36.25) 
India/Pakistan/ ASla .258 .292 (69,26) 
Maritlmt!!. .206 .268 (7.6) 

missing = t3 F = 2.190 Sig F = .0102 

There is conslderahle variation among grouping!> Of particular interest to thl!> study is the 

nutahlt! difterenœ ht!tween the University of Calgary (.420) and University of Alherta (.370). 

Tht! ditl'erence among the average scores of ail groups is signitkant al p < .05. 

Wh en gender is controllt!d. the relationship is signitkant at p < .01 for males but nnt signiticant 

al p < .05 ti.,r t"t:malt!s . 
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(6) Census division of pracrice 

There were 19 different census divisions idenutied in thl!' data ~I!t. S~ores r.mgclllrllllt 16.\6 III 

.7797, the average heing .3678. Sorne very small œnsu~ d,vl~i\ln!\ wl!rc .lggreg.ltcd. Il they WI!II! 

geographically adjacent to each other and their average score~ wl!rc !-11111Iar. III m.lInlain Ihe 

contidentiality lit' indivldual praCtltillner!o.. thiS reMllted ln the 15 group!o. ~hown in T.lhlc q lin 

the following page 

Table 9 Avera~e Score for Each Census Division Groupin~ 

Census DIVISion Avg SD n (m.t) 

Groupang Score 

Entlrt~ Population .3678 3263 1636 (1197.431)) 

Medlcane Hat .7795 .1459 J7 ( H. 4) 
PIOcher Creek .5831 3278 20 ( 18. 2) 
Fort McMurray .4346 .3220 24 ( 22, 2) 
Lethbndge .4287 .3036 62 ( 50. 12) 
Carnrose .4257 .3230 41 ( 36, 5) 
Drumheller .4167 .3673 22 ( 20, 2) 
Calgary .4002 .3273 493 (323.170) 

Banff .3992 .3945 \0 ( 3, 7) 
Grande Prame .3741 .3442 32 ( 27. 5) 

Red Deer .3622 .3249 67 ( 55. 12) 

Edmonton .3255 .3151 713 (512.201) 
HlOton/Rocky Mnt HOUlle .3014 .2884 JO ( 25, 5) 
White Crt/Elk Pt .2570 .2985 36 ( 32. 4) 
Peace River/Grande Cache .2137 . 2990 33 ( 27 . 6) 
Stettler/Hannah .1636 .2417 16 ( 14. 2) 

The difference among the average scores was l>ignitkant at p < .000 1. 

This table and the map on the following page Illustrate that there is !.imilanty ln many adjacent 

geographic areas. White it does not huld true t'or ail census diVisions. there appear ... to he a 

general trend towards higher scores in the ~outhern thinl ot the proVince (Calgary and ... outh). 

average scores in the central region which indude~ Edmonton, and IOWCf !.core ... In the northcrn 

region. Factors !'uch as centre ot intluence. (cg .• Univer!.lty of Calgary Of perhap~ IIldlvltluab 

of intluence) may contribute tn thi~ trend. It may al!.o ret1t:ct the chafactt:riMIl:~ ot phy ... idanl> 
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(eg. age, gender. univer~ity or I.:()untry where training ol.:l.:urred) who pral.:tÏl.:e in urhan or rural 

"ettjng~. The large ditferenl.:e in average St:ore oetween Calgary and Edmonton il! intereMing. 

SC) too i~ the extreme variation in ~I.:ore~ aeross sorne urhan and rural areas sUl.:h a~ Medidne Hat 

and Pinl.:her Creek, where ~I.:ores are very high compared to Stettler with its very low average 

"core 

Beeau),e lhere appear~ ln he a geographical trend, and hel.:ause sorne I.:ensus division groups still 

had a very small n whtm controlling for gemler, these groups were further aggregated into north, 

--------------~-
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central, and ~()uthern geographkal areas. Table 10 report!. the average score by the~~ three major 

ccn~u~ divi .... ion grouping.,. The difterences in average score remain signiticant at p < .0001 

when aggregated 

Tllhle 10 Average Score ror each Major Cens us Divillion Grouping 

Clm!o.us Divl!.ion Average SD n (m.t) 
GJ'ouplDg Score 

Enhr~ Populatl<lO .3678 .3263 1636 

South (Me(hcme Hal, PIOcher Creek. .4310 .3319 644 (447,197) 
Calgary. Banff, Orumhdler, Lethbndg~) 

Central (Hmton, Edmonton, Rt:d Deer, Carnro~~, .3293 .3152 867 (642,225) 
SMtler) 

North (Grande Prame, Peace River, White Court, .3097 .3231 125 (108,17) 
Fort McMurray) 

F = 20.58 Sig F = .0000 

The South region includes the !.ix census divisions in the southern third of the province, induding 

one of the two major cities (Calgary) in the province and one of the two larg~ universlties 

(University of Calgary). The other census divisions ln this groping are: Medidn~ Hat. Pincher 

Cre~k, Bantf, Drurnheller. and Lethbridge. The majority of divisions within this region have 

higher than average scores. 

The Central region indudes the tive census divi!!ion!. in the central region of the province; Red 

Deer. Camrose, Stettler. Hinton/Rocky Mountain House, and Edmonton. This region contains 

the other large metropolitan area (Edmonton) and the other major university (University of 

Alberta) in the province. The average score for must of the divisions in this region is dose to 

the overall average. The exceptions are Carnrose. whose score IS higher and similar to those 

scores nUled in the South reglon, and Stettler which has the lowest average score in the province. 

The North region includes the remaining areas. which are ail in the northern part of the province 

and are either rural or urhan centres. This area includes: Grande Prairie, Peace River, White 
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Court. and Fort Mc Murray . The !lcores range l'rom higher th,m aVl!ragl! in FIII t ~h: Mun ,IY tn 

lower than average in Pl!ace River and White Court. Grande Prairie IS ~hlM~ tll the 11Vl'r,11l 

average. 

This grouping attempts to œtain the important differencl!s nntl!d ,thow. ~lIdl ,I~ thl' Wllk' 1 ange 

in variatiun hetween !.:ensus divisions. the trend tll gl!ographk sil11il;Irttic~ .mll the \lllt,lhl", 

difference between the two major dtics and universitie~ in the provin!.:c. 

Cens us DiV/sion Grouping Controlled for Gt'ndn 

The differen!.:e an the average !I!.:on~s hetween regions remams signitkant at p < 0001 wh l'II 

gender is controlled. The trends previously noted hold t'(lr males hut not tor tl!l11alcs A~ FlgUl'e 

8 below shows. tema/es in the south and north regions ~core quite dO!lely but rhPM! III the œntral 

region are signitkantly lower. This difference will he cxamincd more dosc\y dUli\lg the 

multivariate phase of analy.tis. 

Flgure 8 Average Score by Cen.rus DlVlSion Group and Genœr 
50~---------------------------------, 

South Central 

GENDER 

.MJ.I.E1. 
__ .L..JD~ 

Ncnh 
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(7) Location of pracllce defintJd a~ metropolitan. urhan. or rural 

Thi!. variable otl'ers a !olightly (lItferent perspective from that of census division. because a 

!opedtk cem.us division may have a mix of metropolitan, urban and rural practltioner!o. For 

example. Grande Prairie cen!.us divi!'lon has urhan and rural practitioners, white Edmonton and 

Calgary censu!. divisi()n~ have l'loth metropolttan and urban practitioners. 

Metropol itan include!. the clties of Edmonton and Calgary only Surrounding and adjacent dtie~ 

such as St Alhert and Spruce Grove are considere<! urban. Urban also includes ail other centres 

in the province de~ignated a!. cilie!. by Statlstics Canada. Rural indudes ail remaining aœas. The 

t()lIowing tahle report!. the average Score hy locatlon nf practice: 

Table Il Location or Practice by Average Score 

A verage Score SO n (m,t) 

Total .3678 .3263 1636 

Metropolitan .3536 .3234 1102 (749,353) 
Urban .4623 .3127 259 (215,44) 
Rural .3359 .3356 275 (233,42) 

F 13.45 Sig F .0000 

It is c1ear t'rom the table above that urban practitioners have higher scores than their metropolitan 

or rural counterparts. The relationship of this variable to Score is signiticant at p < .0001. 

Wh en gender was controlled males remained signitkant at p < .0001, females al p < .05. 

(8) Type ofpractice. c1inic or .\010. 

Type nf practice (either dink or solo) is designated by the AHCIP. In general, a clinic practice 

is one where physidans share common oftice space and patient tiles and submit billings as a 

group using a group billing number. Solo physicians work independently of other physicians 

and suhmit billings under a solo billing number. The following table iIIustrates that there is liule 
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difference in Score between types of practice: 

Table 12 Average Score by Type of Practice 

Average Score SD n (mol) 

Total .3678 .3263 1636 

Clinie .3773 .3269 761 (557,204) 
Solo .3596 .3258 875 (640,235) 

F 1.1964 Sig F 2742 

ln summary, this variable is not signitkant at p < .05 eithl!r in lotal or whcn gClu"cl I~ 

controlled. 

(9) Physicians who hold a cenificate from the Collegt' of Ft1flllly Phy.\·iciam (!l Giflai/a 

The tirst exams set for CCFP certitication were in 1969. As would he expcclcd. th IS v,tnahlc 

is positively correlated with more recent years of birth and with graduation trom ('"nadian 

universities. The following tahle shows Score hy CCFP certitication: 

Table 13 Average Score by CCFP certification 

Average SD n (m,t) 

Total .3678 .3263 1636 

no .3477 .3284 1095 (857,238) 
yes .4085 .3185 541 (340,201 ) 

F 12.632 Sig F '()()o4 

It is c1ear that having CCFP certitication is positive1y correlated with a highcr dvcragc ... eorc. 

The score for those with CCFP certitication was .41 compare<! to .35 for thosc wnhout. This 

overall difference is signiticant at p < .00 1. 

This difference is particularly strong for males. The average score for male~ with CCFP 
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certitication was .45, compared to .36 for those without CCFP. and remamed signitkant at p 

< .0001. for females the difference wall .33. compared to .29 for those without CCfP hut was 

not significant. The tindings for males and females remain the ~ame wh en age is controlled. 

Thi!. condudes the lIection on univariate and IllVariate analysis. Taille 14 summarizes the level 

ot lIlgnitïcance for each variahle m total and by gcnder. When the group al. a whole was 

examined. ail mdependent variahles except total patient calleload and type of practice (c1inic or 

!lolo) were lIignificantly related to the dependent variable Score at p < 0.05. However, wh en 

gender wa!l controlled. only percentage of patients tested. census division groupings. and location 

of practice remained signiticant ti.lr both genders. 

Table 14 ! ~vel or Sillnificance for Each Independent Variable Regressed on Score by 

Gender 

Indeptmdent Variable Total Group Males Females 

Gender .0000 
Total Patient Caseload .3455 .7638 .6359 
% of Patients Tested .0070 .0094 .0056 
Year of Birth .0085 .2610 .2609 
Country/Univ of Origm .0102 .0046 .4502 
Census Division Group .0000 .0000 .0000 
location of Practice .0000 .0002 .0194 
Type of Practice .2742 .3677 .5231 
CCFP Certitication . 0004 .0000 .1437 

ln summary. the following are the highlights nOled during this phase of the analysis: 

(a) The average score achieved was .37. with a full one-third falling below .10. The remaining 

two thirds of the physicians were evenly spread across the full range of the dependent variable 

Score. 

(b) This is a pr~lominately male sample. The ratio of males to females was 2.7: 1. Males scored 

signiticantly higher than l'emales (39% versus 31 %). However. because gender is correlated with 

several of the other independent variables, its direct effect on the dependent variable Score is 

• 



• 

• 

:;8 

uncertain at this time. The multivanate analyses in the next Mage will he run sepal'.ltcly lor l11ale~ 

and females. 

(c) White the difference in average patient caseload hetween males and females i~ "lgnilk,lIlt. the 

effect of this variable on Score is not signitieant ln total or hy gender. BeC,luse males ,md 

females differ so strongly on this variable il will he eXdmmed lluring the multlvLlnatc phase ut 

analysis. 

(d) The average percentage of patient caseload tested for thyroid fianctioning was 4 7% hut over 

half tested less than 3% of their caseload. Females tested a signltïcantly higher plllpllltllHl ot 

patients than male practiuoners (6.4% for females versus 4.1 % t(lr males). The data also IIIdH:atc 

that, in general, the higher the percentage of patients te~too the higher thc SCIlIC. Ilw-. 

relationship was signitieant ln total and hy gender. Despite the l'Jcts th"t telllah!~ testetl 

proportionately more patients and that testin~ proportionately more of one's patient ca~do"d is 

associated with an mcreased score, the female average score remams signitïcantly lower thdn the 

average male score. There is also an inverse relationship between total patient casdoad .md 

proportion of patients tested for thyroid functioning. This trend is intluenccd. In part, hy the 

eighteen practitioners who saw in excess of 9,500 patients hut te~ted very few lor thYlClld 

functioning. 

(e) The average year of hirth was 1945 for male~ and 1952 tor femab. Ovcrilll, younger 

physicians tend to score lower than older physlcians Year of hirth i~ !o.lgmtic.mtly rdated to 

Score in total, but not wh en gender is controlled. Thl~ i!o. pre~umahly related 10 the filet th"t 

females are significantly younger and score signiticantly lower than thelr male c()lInterpart~ 

(t) Physician 's scores vafloo greatly depending on university or country ot graduation. 

Approximately 65% of the study group graduated trom Canadian univer~ltb, 24% trom the 

United Kingdom, (reland, Au~tralia, New zealand, or At'rica, and 6% (69 mall!~, 26 Icrnalc!.) 

from India, Pakistan, or Asia. Of particular interest IS the notable dlfference in ~wre~ hetween 

graduates from the University of Alberta (in Edmonton) and the Univer!o.lty ut Calgary (In 
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Calgary). The average score for U of A graduates was 37%, compare<! with 42% for U of C 

graduates. The relationship hetween this variable and Score was not ~igniticant for females when 

gender was controlled. 

(g) The !lame trend is noted wh en seure i~ examined hy census diVision. Phy~ician~ practicing 

in the Calgary area scored signiticantly higher than those in the Edmonton census division. When 

censu~ division~ were aggregated by geographic area of the province the differences in scores 

remained significant in total and by gender. Pracutioners in the South scored sigmticantly higher 

than thllse in the ct!ntral or northern reglOns for both male~ and females. However. males scored 

lowest in the northern regions while females scored lowest in the central region. 

(h) Both male and female physidans practidng in an urban location had signiticantly higher 

~c()res than those in metropolitan or rural areas. Metropolitan scores were only !llightly higher 

than those in rural areas. Metroplliitan scores may have heen lower, in part. becau!le 80% of the 

temale practitioners. whu generally scored lower. practice in this location compare<! to only 63% 

of males. In facto in this study group there are only 44 females in an urban setting and 42 in a 

rural setting. This relatlonship will he explored during the multivariate phase of analysis. 

(i) No slgnitkant difference m average score wa!l noted between c1inic and solo practitioners. 

ü> Having CCFP certification is positively correlated with Score for males (.45 versus .36). 

This trend IS the same for females but not signiticantly so (.33 versus .29). Of interest is the 

difference in the number of practitioners Wlth this certification when gender is controlled. 

Approximately 29% of males had CCFP certification compare<! to 46% of females. 

3.2 Multivariate Analysei 

The analysis in the previous section of the paper identitied variables that appear to affect a 

physician's score. Of the nine independent variables examined. seven will be included in the 
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multivariate phase of the analysis. TWll -:ontinuou~ vanJolt!s (propllrtion of pall~nt~ tè~tèd fOI 

thyroid functioning and year of birth) and tive ~ategllrÎ\:al vanahh!!\ (gendèr. (èn~lI~ dlVI~\lln 

grouping of practÎct!. locatIon of pra~tiœ - metroplllitJn. uro.m (lr rur.ll. UOIVèl ~Ily or ~(lllnll y 

where traming occurred. and havlOg CCFP certiticdlllln) will he retatnèd hè~.UI~è Ihèy \WI è 

significant either in total or by gender ln the previous analysls. TlIt.ll patièllt ~.I~èI(l.ld .llllllypè 

of practice (c1inic or solo) will oe excluded. 

The categorical variahles were ~t!t up as 'dummy vanables·. Each refèrenœ glOlIp W .lS ~h(l~él1 

on the oasis of being eitht!r tht! catt!gory with tht! largt!~t numoer of suhlects 01 the ~atègot y llloM 

relevant 10 the Mudy. Tht! following tahle detail!l the variahlt!s lISèU in thl~ phaM! \II the .maIY!>Is 

and identities the reference groups: 

Table IS ~cription or 'Dummy Variabl~' Showin~ Rercrence Groups 

Variable 

Gender 
Census Division Group 

Practice location 

Place of graduation 

CCFP certification 

Reference Group Dlimmy Vartahles 

males Genuer F (Iemales) 
Ct!ntral (tncludes Edmonton) North 

metropol itan 

University of Alherta 

no 

SOlIth(induut!-. c.~g,lI)') 

urhan 
rural 
lJSA/Mexlw/othcr 
Saskah:hewan 
lJmv 01 CalgJry 
Ontarto/Quchec 
lJ mv ot Ur ('olumol" 
lJ K/lrel AIL ... t/NZI A Inca 
Manitoha 
Elirope/lJSSR 
India/Paki!>tanl A!>Ia 
M arttl me!> 
yes 

Note: Ali dummy variables were code<! with the category of interl!~t = 2 and ail other categ()rie~ 
= 1. For example, the dummy variable 'urhan' was codoo a!. urhan=2, whll!! lural and 
metropolitan were coded = 1. Similarly, the dummy variahlt: 'rural' wa:.. codcd a:.. ruraJ=2. 
white urban and metropolitan were coded = l, and so on . 
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This pha.\e ot the data analy~is wall do ne to te~t the ~t!~ond hyp()the~i!o. that "Ont! or more of the 

tollowing factors, as~()ciatoo with general practitioner!l or theu practh:e. IS cnrreldted wlth the 

dcgree of comphancc' gender, age (mea~uroo hy year of hlrth). place of grauuation. location of 

pral.:tH:e (metropolitan, urhan, rural), gt!()graphll.: area of practlce (census Ulvillion group). 

proportion ot patients teMoo tor thyrOlu functionang, and wh ether or not they ha' e certitication 

hy the College ot Famlly Phy~h:lans of Canada (CCFP)." 

The t()lIowing desCflhe~ the Meps that will he taken and the statistlc~ usoo for the rematnut!r of 

the analysl~. A~ di~cu~~ed earller, ail regreslIions were run separately for male~ and females 

hecause they are sigmtkantly ditferent on a number of variablc!I. 

Step 1: The variahles will he enteret.l into the model individually or in blocks, using the SPSS 

stepwise methou. The p level for inclusion in the model will be set at .05. The p level for 

exclullion Will he !let mitially at .20 to ensure that variables are not prematurely rejected. 

Step 2: A trimmed regression model will be run retainmg only the variables that were ~Ignitïcant 

at p < .05 an Step 1. In audition. any possible interaction terms will be addeu. 

Possihle interactions Will he determined by examming; (a) any ~orrelation greater than .200 on 

a correlation matrix of the continuous and "dummy" vanahles, (h) regression models run with 

each of the independent variahles as the dependent vanahle observing any signiticant 

relationships. and (c) possihle interactions basoo on theory or experience. 

These variabies and interaction ter ms will he added as a group using the stepwlse method. As 

hefme, the analysis will he run separately for males and females. The p values for inclusion and 

exclusion will remain the same. 

Step 3: Variahle~ and interaction terms that are signiticant at p < .05 will be examined tu 

determine the degree, slope. and signiticance of the relationship of the variables and interaction 

terms tu the dependent variable. The adjusted R-square will be interpreted as the amount of 
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variation in Score that can he explamed hy the set of mdepenuent v .lri~lhlc~ ,ml! mt~1 al.:t" III tl!lm~ 

left in the model. 

The statistics useU are. 

(a) Rsq is used as a measure of the goouness of tit of the model or in simpler tenus, Il tdb me 

how much of the variation in the dependent vanahle ~,m he explained hy the ind~pelldcnt v.\lI.lhlc 

being examined. The as!>umption IS that the moud IS hnear The adju!o.tl!d R~q. u~ed III tlll~ 

table, corrects Rsq to more c10sely retlect the gomlne~!> of tit of the modcl in the popul .. t Ion. rhe 

cumulative Rsq (eum Rsq) is simply the sum of the adluMt!d Rsq .. dready 111 the mOlle! 

(b) Beta tells us the d:rection and the degree of the Iinear relationship hetwct!n the dependent and 

the independent variables. For example. It tells me ifthere is a positive or a neg.lllvc rc\ .. ltlonship 

between the dependent ami independent varianles and it abo tells lTIe to what l!egl~t! the valut! 01 

the dependent variable changes for every umt change in the x axis or tht! mdcpcllllt!llt ~cale. A 

standardized heta. useu in this tahle. adjusts the hetas to a ManJarJ ~cort!!o.O they art! wmp,lIahlc 

(c) The signiticance test tells me the prohahility that the differences notl!tl could have occlllrcd 

by chance. For this !o.tudy 1 set the probahility leve! at .05. This mean!o. that It tht!re was more 

than a five percent probability that these rt!!lult!. could have occurrcù by chance 1 will not con~llh!r 

the results significant . 
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Step 1; The following tahl\! pre!olents the result~ t'rom Step of the multivariate regre~sion 

analy!.is: 

Table 16 Re~r~sion Re\ults rrom Step 1 (hlock entry, stepwise) 

Male.: 
Adj Cum Standardizoo 

Block # Variahle' Rsq Rsq Beta Sig T 

Year of hirth not sig 
2 Proportion te~ted ,0045 .0045 .0777 .0062 
3 Cens us division group 

South .0237 .0282 .1381 .0000 
North not sig 

4 Location of practice 
Urhan .0148 .0430 .1255 .0000 
Rural not sig 

5 Country/univ trained 
Indla/Pakistan .0069 .0499 -.0801 .0050 
Maritimes .0047 .0546 -.0741 .0086 
ail others not sig 

6 CCFP certitÏl.:ation ,0053 .0599 0803 .0057 

Female4i: 
Adj Cum Standardized 

Block # Variable' Rsq Rsq Beta Sig T 

1 Year of birth not sig 
2 Proportion tested .0156 .0156 1335 .0041 
3 Census divisIon group 

South .0404 .0560 .2120 .0000 
Nonh not sig 

Location of practke 
Urban 0166 .0726 .1366 0034 
Rural not sig 

5 Country/univ trained 
ail categories not sig 

6 CCFP cenitÏl.:ation not sig 

• Only those subcategories of the variable which were signitÏl.:ant are listed in the table. The 
others did not meet the p < .05 inclusion criteria . 
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Table 16 indicates that for males, testing proportionately more pdtlents for thyrOlu t\ln~tlllning. 

practicing in the southern third of the province. pra~ticing m an urhan location .• lIld h.lVlIlg CCFP 

certification, are ail predictive of having a higher than .lverage ~core On thl! ~nntl.lry. having 

graduated l'rom a university in India, Paki~tan. A!\ia or the Marnlme~ i~ rdated tll h.\VlIlg .1 hl\\'l'I 

then average score. 

The variation in Score for male~ explaIned m this model (d~ measured hy .Illill~tèd R~q) i!l nnly 

5.99% Testing propllrtlOnately more patients (0.45%). prd~tlCmg m a ~ollthl!t n th\ld nt the 

province (2.37%), practicing in an urban setting (1.48%), or having CCFP œItIticatulIl (53%) 

are ail predictive of having a higher than average score. Havlllg graduated trom .1 1I1llvel~Ity III 

India or Pakistan (.69%), or a MarItime unIverSIty (.47%) sugge!lt a Inwer th;1Il avel.Ige ... CO\l~. 

For females, three variahles explained approximately 7.26% of the varIation notl!ll In Score. 

These factors are practicing in the southern third of the province (4 04%). practIcmg In an urhan 

location (1.66%), and testing proportionately more patient (1 56%). Ali were pllMlIve predlcturs 

(\f a higher than average ~core. 

Step 2: 

The signitkant variables identitied in step one will forrn the tnmmed regression model u~ed tilr 

step 2. In addition, rnany possible interaction term~ were examined. 

Sorne of the correlations noted between independent variables were olwlou~ "'lIch a:-.. an 

association between the Calgary census divi~ion and having trained at the Univer ... ity 01 Calgary, 

or the relationship between heing in a dinIC practice and havIng a larger total patIent ca!leload, 

or showing that those with a more recent year ot blrth were more IIkely to he temale or tll have 

CCFP certification. 

Other correlations were not so obvious but make sense !lU ch a!l, a po~itive correlatIon between 

physicians who graduated t'rom a medical school in the UK. Ireland, Afnca, Au~tralia or New 
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Zealand and practiclng in a rural area. This is reasonahle hecause Alhena has hi!ltorically 

recruitoo practitioners from thelle countries to till rural practices. The~e t()reign trainoo 

physklanll also showed negatlve correlations hetween year ofhirth and having CCFP certitication 

indicating they are generally older than the average lItudy participant and are le!ls IIkely to have 

CCFP certitication. Given that CCFP certltication IS generally acquiroo by Canadlan graduates 

this i!l expectoo. The reason these practitllmer!l are nider than average is unknown hut it may he 

a re!.ult of an mtlux ot UK physlclans during the transition to our national health care plan m the 

nineteen sixties. Alternately. these physicians may have immigrated after several years of 

practke elsewhere. 

Atter revlewing the various possihilities. the following interaction terms were examined in more 

detail: 

Males 

(1) Score hy location of practice (metropolitan. urban, or rural) and area of the province (north. 

central. or south). The!ooe results are displayed in the following table: 

Table 17 

Metro 

Urhan 

Rural 

TOTAL 

A"era~e Score (number of physicians) by Type of Practice and Area of the 
Province - Males 

North Central South TOTAL 

none .35 (436) .42 (305) .38 (741) 

.42 (36) .43 (107) .55 (52) .47(215) 

.35 (72) .31 (96) .52 (65) .35 (233) 

.30 (108» 36 (639) .46 (442) .39 (1187) 

missing 8 

Points of interest in this tahle are: 

a) There are no metropolitan areas in the northern area of the province: 
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b) Practicing in any type of pral.:tke in the ~nuthern thmlllf the plOvinœ \If III 

any urban region in the provinl.:c rdateu to ,1 hlgher !I~ore. A ~Ilmhlll,lIl\lll Ilt 

these two factors leaus ln the h Ighe~t ~~ore in the t,lhle - 55 %. ;and 

c) No nther general tnmus were nnted. l'lut three lIlulvluual œil .. :-.hllw ,1"CI.lge 

scores hdnw the mean They are north rural. ~entral rural anù œnll.ll IlMIIl 

(2) Average score of Indian. Paki!ltani. or Asian graduate!l hy type ot pral.:tlœ .\Ild .Ire .. lIt Ihe 

province. 

There are 69 male graduates l'rom an Indian. Paklstani Of Asian university ln thls slmly group 

Their average score is .25 compared to .39 for males overall. Dt the 69 rhyslc"U1~. 7 pr.h.:tice 

in the northern region. 45 in the œntral region and 17 in the ~outh The ~wre!l in ail œll~ werc 

less than .29 except for the cental urban area wh cre these practuioners scorcd 42. !IIl1l1lar to 

other male physicians in a central urban area whose average SI.:Ofe wa!l .43. 

Graduates l'rom a Maritime university were not examlned turther heCaUM! there .tre only 7 male 

graduates and any results may he spurious. 

(3) Percentage of practitioners with CCFP I.:ertitkation hy the southern area 01 the provlIIl.:C 

Fort Y one percent of the male physicians in the ~outhern regum of the rrovlncc hcld ('CH) 

certification compared to only 21 % of the males in the re!o.t ot the province. A!o. noled carller. 

having CCFP certitication was slgmticantly (p < .00(01) and pO!o.ltlvely related 10 hlgher ... ~ore!o. 

Thus, a combination ofhaving CCFP and pral.:tlcmg III the !o.outhern lhlrd ot the provmœ prcdll.:t!l 

a higher than average sl.:ore. 

(4) Proportion of patients tested for thyroid functioning hy locatH)O ot practlCt! (urhan) ami hy 

graduates from (ndia, Pakistan or Asia . 
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Urhan male physidans tested approximately 3.4% of their patients for thyroid tunctioning 

<.:ompared to 4.2% tly the remainder of the males in the province. This relationsh Ip i~ ~ignitkant 

at p < .05. 

Male practitioners who graduated fmm India, Pakistan or Asia tested approximately 2.5% 

comparoo tn 4.2% hy the rest as notoo above. This relationship was signiticant at p < 01. 

Females 

(1) Score by location of practice (metropolitan. urban, or rural) and area of the province (north. 

central, or south). These results are displayed in the follllwing table: 

Table 18 

Metro 

Urhan 

Rural 

TOTAL 

Avera~e Store (number of physicians) by Type of Practice and Area of the 
Province· Females 

North Central South TOTAL 

none .24 (181) .36 (167) .30 (348) 

.52 (7) .33 (20) .49 (17) .42 (44) 

.23 (10) .20 (21) .37 (II) .25 (42) 

.35 (17) .25 (225) .38 (197) .31 (434) 

missing 5 

Points of interest in this table are: 

a) There are no metropolitan areas in the northern area of the province: 

b) Similar to the trends nuted with males, working in an urban practiœ or in the 

southern third of the province is a predictor for higher than average score~. As 

noted earlier. it is unclear how exclusion of the data from this lahoratory may 

effect the results seen for the Calgary census division and/or the 'urban' 

category. Working in a central metropolitan or rural area or in a northern rural 
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area are predictors of low SCllrc!s for female!\ On the contrary. female!\ 

practicing in an urhan setting in the south or the nnrth loocored partkulary hlgh at 

.52 and .49 respectively. 

(2) Average scores for Indian. Pakistani. or Asian graduates hy type of practlce and area uf the 

province. 

There are 26 female graduates from an (ndian. Paklstani or ASlan university in thlloo lootudy group 

Their average score is .27 compared to .31 for the t'emales as a whole. Of thelooe 26 physkhms. 

13 practice in Edmonton and 10 in Calgary. There is IIttlt! difference in the average looCIII e 

between these centres for this group. 

Graduates from a Maritime university were not examined further hecause there arc unly 6 temale 

graduates and any results may he spurious 

(3) Percentage of practitioners with CCFP certltication hy the looouthern area ot the province. 

Sixt y one percent of the female physicians in the southern reglon of the province hdd ('CFP 

certitication compared to only 32 % of the females in the rt!st of the province. As noted earlier. 

having CCFP certitication was signiticantly (p < (01) and positively related to hlghcr scoreloo 

Thus, a combination ofhaving CCFP and practicing in the southern thirtl of the province prcdicts 

a higher than average score. 

As would be expected very few practitioners who were not Canadian tramcd held CCFP 

certification. For example. only three out 26 ft!male physicians trained in fndia. Pah,tan. or 

Asia had this credential. 

As a result of the examination nuted above, the f<)lIowing interaction term~ will he IIlcludc<.l 111 

the next regression run. Again, the model will be run separately tor males ami temalc.~ 
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Males 

Females 

Proportion of patients tested * India/Pakistani/ ASla graduate 

Proportion of patients tested * Urban location of practice 

Southern Region * India/Pakistanil ASla graduate 

Southern Region * CCFP certification 

Southern Region * CCFP certification 

Southern Region * India/Pakistani/Asia graduate 

69 

The following taille detalls the results of the second regression run, which included ail variables 

that were signiticant in the tirst run and the interaction terrns noted above. Ali variable and 

interaction ter ms were entered in one block and run in a stepwise method. Following are the 

results of this regression run: 

Table 19 Re~r~sion R~ults (rom Step 1 (block entry, stepwise) 

Malet: 
Standardized 

Variablel 

Adj 
Rsq 

Curn 
Rsq Beta Sig T 

Southern Rt:gion * CCFP ct:rtitication 
Location of practice 

Urban 
Prop of patients tested * Urban practice 
Country/univ trained 

Ind iaJt>aklstan 
Maritimes 

Proportion of patients tested 
Census Division Group 

South 
CCFP certification 

.0316 

.0131 

.0067 

.0051 

.0047 

.0316 

.0447 

.0514 

.0565 

.0612 

.1719 

.1044 

.0833 

-.0785 
-.0742 

Proportion of patients tested * India/Pakistani/ Asia graduate 
Southern Region * (ndia/Pakistani/ Asia graduate 

.0000 

.0003 

.0038 

.0058 

.0085 

not sig 

Dot sig 
not sig 
not sig 
not sig 

1 Only those subcategories of the variable which were significant âr'e listed in the table. The 
omers did not meet the p < .05 inclusion criteria . 
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Females: 

Variablet 

Census division group 
South 

Location of practice 
Urban 

Proportion of patients tested 

Country/univ trained 
Ind ia/Pakistan 

CCFP certification 
Southern Region * CCFP certitication 

Adj 
Rsq 

.0398 

.0170 

.0158 

Southern Region * India/Paklstanil Asia graduate 

Cum 
Rsq 

.0398 

0568 
.0726 

Standardizl!o 
Beta 

.2120 

.1366 

.1335 

Sig T 

.0000 

.0034 
0041 

not l\lg 

not sig 
nut sig 
nut sig 

The results from Table 19 will be discussed tirst for males, then t()r females. 

Males 

70 

Overall. only 6.12 % of the variation noted in males scores was attrihutahle tu the factor .. aneluded 

in this model. 

The combination of practicing 10 the suuthern third of the province and having CCFP ccrtttkallon 

is the most predictive factor identitied for males. It explained 3.16% ot the vanatllln an Score 

and was significant at p < .0001. On their own, hoth variahle~ are sigmfïcantly rdatoo tu the 

dependent variable at p < .0001. The Chi-Square tilr the~e twu vanahles I~ abo ~Igniticant at 

p < .0001. However, when these twu characteristic~ are entered into the modcl a~ an interact,on 

term, they are no longer signiticant as individual vanahle~ Only the interaction term rcmaln~ 

ln total, 28.4% of males have CCFP certitication; th,~ figure i~ 41 % for malc~ praclll.:ang in the 

southern third of the province compare<.! to 22 % ID the north and J 8 % in the œntral reglOn. The 

average score for males in the south is .4559 compared lU .3584 in the central region and .3032 

in the north region. The following table iIIuMrates the average score~ hy reg,on 01 the provrncc 
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and hy CCFP ... tatus: 

Tahle 20 Avera~e Score hy Census Division Group and CCFP Status • Males 

Region hy CCFP Average Sl:ore (n) 

North .3032 108 
CCFP-yes .4401 19 
CCFP-no .2740 89 

Central .3584 642 
CCFP-yes .3832 140 
CCFP-no 3515 502 

South 4559 447 
CCFP-yes .5110 181 
CCFP-no .4183 266 

The next largest contnbuting factor for males is practicing in an urban location. This variable 

contrihuteù to 1.31 % of the variation noted in Seure for males and was signitkant at p < .001. 

As noted eartier. the average score for males in an urban practice is .4707 compareù to 3787 

in a metropolitan area and 3508 in a rural area and the corrdation between location of practice 

(metropohtan. urban or rural) and census division grouping i!l low. Approximately 16.1 % of 

practitioners in the !louth practiceù in an urban location compared tu 18 % overall in the 

province. 

The interaction term of an urban location with the proportion of patients tested for thyroid 

functioning was also signitkant (p < .01). Once this interaction terro is introduceù into the 

model. the independent variable 'proportion of patients tested' is no longer signiticant. Thi!l 

indicates that these two variables are dosely related. 

The tinal contrihuting variable was lIniversity or country l'rom which the physician graduated. 

The contribution of this variable to variation in Score was low, approximately 1 %. Having 

graduated from either a university in India. Pakistan, or Asia or from a Canadian Maritime 
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university was predictive of a lower than average s~nre 

at p < .01. 

(n summary. tiJr males. the ~ombination of pra~th:lng in the l-outhern thlrd 01 the plO\'inù' .ulli 

having CCFP certitkation or pra~tJdng in an urhan In~ation are prl!dl~tlve (lI .\ lughcl Ih.U1 

average s~ore. On the ~ontrary. having gradualcd l'rom a univcr~ity ln lndia, Pakll-I.IIl, i\~I.I, 01' 

a Canadian Maritime university was predh:tive of a lower than averagt: ~cme 

Females 

The variables induded in the model explained 7.26% of the variation nOled 111 the dcpClllkn\ 

variable S~ore. 

Practicing in the southern region of the province was l'!~ most predictive variahle tor lemale~, 

Given that the average S~ore of t'emale graduates from the Univcrllity ot L.llgary wa~ 3902 

compared 10 an overall average for females of 3078 ami glvcn that 64 out ot 76 III thCM! 

graduates worked in the southern regilln of the provim:c. the po!.~ihllity 01 1111 el al,;llon~ wa!> 

examined. None were signitkant. Whlle the avertlge ~core tor temale~ III lhe ~outh W.I~ 4062. 

considerably higher than other regions. t't!mak graduates l'rom m\l~1 other Can,ldl,1Il 1I111VCI "IIIC' 

who were pracucing in the South also had high lIcorcs in comparison tn thelr counterp.1I t~ 111 other 

areas of the province. For example, temale graduate~ from the Unlver~lty 0' Alhcrl..t (In 

Edmonton) scorcù almost the same a~ female graduatc~ trom the Ul11ver~lty 01 C"lgiuy ( 4062 

versus .4063). In addition, while having CCFP œrtitka\1on "Ignllkantly incrc,l"cd "UlI e" 'III 
males and given that 62 % of temales in thl! ~outh have CCFP œrtllicatlOn. Olle LOulli '>p\.:culatc 

that there was a relationship present for female~ Thl~ wa~ not the <.:a~e ln tact. the aver.lge 

Score for females practicing in the South WdS almost identkal 'or tho),c wlth and without 01 

CCFP certification. 

80th practicing in an urban location and the proportion of patient~ tc~tt!tl contnhuted il tinle more 

than 1.5% each to the explanation of variatIOn in the dependent variahle . 
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ln summary, for femaJec" practlcJng in the ~outhern region of the provmce, pra~ticmg in an urban 

location and te~ting proportionatdy more patient!l for thyroid tunctulOing are al! predictive of a 

higher than average Score. No negallve predictor!> or signiticant tntera~tion terrn!. were 

identitied. 

4.0 DISCUSSION 

4.1 What Re,ults SUAAeit 

4.1.1 Overvievv 

The tirst result tn note is the distrihution and mean of the dependent variable Score. While the 

values spanned the full range of 0.0 to 1.0. the average score was low at .37. In fact, a full one­

third of practitioners scored less than .\0. The remaimler were evenly distributed a~ross the 

remaimler of the range. 

It might he argued that the criteria established to classify testing scenarios as appropriate or 

inappropriate may have heen lOo rigid so that sorne scures were luwer than apprupriate. This i~ 

not the case. The scoring range and mean accurately retlect the way general practitioners in 

Alberta were utilizing thyroid function tests at the time of the study. First. the criteriun 

summarized in Tahle 4 were quite liheral. In fact. any ordering that cumplied with any of the 

guidelines listed were acceptai. Second, the aiteria were developed with the as~istance uf a 

medical biochemist - endocrinology and a lahoratory director associated with the University of 

Alberta, Department of Laboratory Medicine. Third. while many phy~idans did score very low. 

others scored very weil, covering the eotire range ot the variahle. Fourth. there were !ligmticant 

and consistent differences noted across geographic regiuns and educational qualitications. Fourth. 

no thyroid function testlng guidelines had been hroadly distrihuted or enûorsed by any provmcial 
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body prior to or during the study". Thus. there was no one ~ourœ for rdercn~c 

A second major point is that linle nt the vanatlOn nllteo in the dcpenllent v.lllahle ùllIllI he 

explained by inllependent variables induded in the model. The cumulat' ... .: ,l;.lllI~tcd R-M\u.ln: W.I~ 

only 6.12 % for males amI 7 26% for female~ While thls b db.lppointing. It 1)0, C\ln)o,l\h:1I1 wlth 

the tindings of other !-tudle~ that have attempted to expl.lln van.llIon ln placll~·1.! hy phy~ICI.IIl'\1 

practice specitie factors. As n"led anove. sludie~ exanllnmg v,trI,llIOn III lllllll.llio/l h.lV\! Iwen 

able to explain only a~ much a~ 40% of the variation, ot whkh tWIl-tllIfd!-. rcp' c!-.l!lIl~ he,llth )o,lalu\ 

or need. This leaves. at heM. appnlXlmaldy 13% of the explanatlon attnhul,lhk 10 phy\ICI.III. 

patient or organizawmal fdctors. This study supports these tïnd,"g~ in 11h1t "Illy ~IX \11 'cven 

percent of the variation was explained by examining key physkian amI practke chili ,lcteIl\IIC~ 

4.1.2 Physician Specinc Charllcteristics 

This section of the paper dlscusses the timlings f!Jr physÎI;lan ~pt!cltk charal:tcfl:,lIl:~ 

Gender 

Several studies17.18.19;:!l.:I have examined income distribution. hours 01 work, l:a~cI(lath. and the 

distribution of physicians by specialty and geographk arca bascd uron gcnllcr. No ... tudk~ 

examining variatiun in utilization of tliagnoMIt.: testlllg hy gender wcre Identlticll 

This study's population is predominately male. the ratIO 01 male (0 lemale helllg 2 7 1 h~malc 

practitioner~ scored signiticantly (p < .000 1) lowcr that thelr male wunterpart~ l'Ill! ave, age 

score for females was .3078 compared to .3899 tilf males 

Severa) variables dift'ered ~jgniticantly hetween male and tcmale pral.:titioncr.\ Som!.! lit the maJor 

U Subsequent tu this study, thyroid function test mg guiddine~ were devdopeJ hy the Alherta 
Medical Association and endorsed by ail major health care ()rganlzation~ and rncdkal .,chooh ln 

the province. The!!e guidelines were distributed in April 1992 
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difterences were: femalell had llmaller average patient ca~doads than malell (2.363 ver~u~ 3.306, 

p < .01), they teste<.! proponionately more patlent~ for thyroid functioning (6.4% ven,u!. 4.1 %. 

P < .0 J), they were, on average, younger than malt!!\ average year of hirth (1952 ven .. u~ 1945. 

p < 01), they were more likt!ly than males to have graduated trom a Canadian unlver~ity ( 74% 

verllU~ 62%, P < Ol), they wt!re more dpI to practlce ln the ~outhern thin.l ot the province than 

males (45% ver~u!. 37% of males, p < .01), they were more Iikely to practice ln a metrop'llitan 

area (80% wr!\u!\ 63 % ot males. p < .001). and tht!Y were more likely to have CCFP 

cenlficatior) (46% cllmpared to only 28% of males. p < 01). 

Interestingly, most of the~e tïndmgs should have predicte<.! higher scores for female!\ oecau!.e 

the~e characteri~tic~ for the group as a whole are associated Wlth higher than average ~cores. For 

ex ample, tesung proponlOnately more patients, graduating trom a Canadian university. practicmg 

in the southern thlrd of the province. and having CCFP cenification were ail predictive of havmg 

higher ~cores. Only the fact that females were younger than males and tended to practice in 

metropolitan areas wou Id lIuggest lower than average ~~ores. The latter were not found 10 be 

signiticant tluring the muluvariate analy!.is. Thus, the lower scores for females are not explamed 

by the variahles included in this model. This l.igniticant difference in Score between males and 

females is either a direct re~ult of gemler or it ill being Intluen~ed by \lther variahles not 

consÎllere<.! in thi~ model. !.uch as patient ~pecltïc characteriMic~. 

Yeur of Birth 

Sorne studies suggest that the age of a physician may be associate<.! with the way he or she 

practices. An AHCRP studyl~ found that physicians in practice less than 15 years had 27% 

inappropriate hospital admissions compared to only 20% inappropriate admi~sions tor those in 

practice longer than 15 years. Eisenbergl~. Campbeli is and Goldfarbl~ found that younger doctors 

tend to provide more ancillary ~ervl~es but ~horter lengths of stay than older colleagues. 

Eisenhergl~ and Chiids IJ noted that older physicians ordere<! fewer tests. 

Data from the present study show a very weak negative relationship (p= ,(085) hetween year of 
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birth and score. This trend is similar tn the tindings di~cu~sed ,thove 

The average year ofhirth ofphy!.lclans in the !.tudy wa!. 1946.95% of ail genl!l,II pl.tWlIlllll!l' 

in the study were horn hetween t 923 and t 964. The ,werage year ut "'Irth tor Icnt.llc!\ \\1.1:' 1 \)52. 

for males 1945. Thl!. difference would he expected as the proportlun ot tl!mak~ gr.ldu.ltlllg IWIll 

medicine has inaea!.ed suh!.tantially over the past tweoty ye,lI!. 

When this relationship was examined controlIing for gender the results were nllt ~lgllilïc.\Ilt. ThIS 

initial signiticance for the group as a whole prohahly resuhs Iwm the tact th,It km,Ib ,\II! 

younger and tended to score lower. 

Year of birth was not retained élS a slgmlicant predictor dming the multIple regrcsslllll .\11,11 y~b 

phase. 

Country or University of Graduation 

The variation in scores controlltng for univer!.lty or country of graduatIOn ranged lrom 21 % 101 

those trained in a Maritime univer!llty to 48% for study particIpant!> trall1cu III the Ullited St,lté!>. 

Mexico or the Carihhean. Gt!nt!rally. practltHlIlt!r!> who trall1ed III Canada hall :'WI c!> !>lrghtly 

hlght!r than averagt!. Tht!rt! was a signrtieant dlttt!rt!nce 111 tht! averagt! ,core hetweéll thllsC 

trained at the University of Alherta (37%) compart!u to the Untverslty lit Calgary (42';:,) The 

reasons for this difference are not apparent. 

Multiple regression results showed that. tor mah!!I, havlng graduated trom a unlver!>/ty ln Ind/lI. 

Pakistan, Asia, or the Maritime!l wa!l predictlvt! 01 a lower than average ... core Vaflou ... 

interaction terms with thb vanahle wt!re exammed hut none were !>Igntticant. 

No predictive values on thb variahle were idt!ntitied for ft!male .... 

CCFP Certification 
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EiM!nberg and NH.:klin l2 and Chlld~l' suggest that family pra..:titioners ordcr more diagnostk teM~ 

than general pra..:titioner!l. The author~ do not ~pe..:ulate on whether this pattern is favourahle or 

untavourahle. Data trom this !!tudy ~how that overall. ~tudy participants with CCFP ..:ertitkation 

have ~Igmtkantly hlgher !lcore!. that tho!le without the œrtitication; 41 % compdred to 35%. Thi!l 

ditferent;e I!I even more pronoun..:oo t'lJr male!l where the ditference in ~core i!! 45 5 % compared 

10 36.5%. The trend t<lr t'ernales is similar, 33% ..:ompared to 28.9% but thb ultl'enmce i!l not 

lIigniticant tor female~. 

Durmg the muluple regres!.ion phase, thl~ variable was dropped hut the mteractIon term with 

practicing ln the ),outhern third of the provlIlce was signiticant a~.'; therefore rt!tained in the 

mode!. 

As Tahle 20 i1lustrated. having CCFP œrtlticauon dearly mcreases the chanct!~ of having a 

higher than average score. as does practicing in the southern third of the province. The 

comhination of these factors 1., particularly ~trong. 

Male practitioners in the MJuth wlth CCFP certitkation !lcored .5110 compared tu only .4183 for 

thuse in the south wlthout CCFP certitication. In addition. males practking in the south were 

signiticantly rnor\! likely to have CCFP certification. The rates ove rail for males with CCFP 

certitkation were 28 4% hut this tigure rose 10 41 % for males JO the south ..:ompareu 10 22 % in 

the north and' 8% in the central region of the province. 

Given that 62 % of the t'emales in the !!outhern third of the province had CCFP certitication. one 

might speculate that this too wnuld cnntrihute to higher than average scores fnr them. lt did nnt. 

The averagt> score t'l,r females in the south wa:, almost the !!ame t'l)r those with and without CCFP 

cert i tïcation. 

4.1.3 Pructice Spedfic CliaracteristÎcs 

This s~clion of the parer discusse~ the tindings relating to practice specifie charaeteristics . 
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Studies by Eisenberg t!t dl!ll:<I sugge~t that whert! phy~klan~ pr,l~tiœ and thl' 1Ilt1\1~n~l' ~ll thl'Ir 

peers affect the level of utillzation of diagno~tlc tt!sting .• md that the cffe~ts \.11 gWlIp ~t)'11! ,ml! 

peer pressure are probahly st ronger within more tllrm,dly org,mized pr,l~tlœ~. For i:\,Impk. Ihl'y 

noted lhat physicians at ont! tedching hO~l'ltal fdt pre~~\Irt! trom otht!r~ III b~ ,\ 1l1.l1' Il t,l~h li III 

intluendng their ordenng of diagnoMlc teMs 

Geographie location by ~en!>u!> divl!>ion. hlcatlon of l'ractlce (metropolttan. urh,lIl ,llId Ilual) ,md 

type of practice (~olo or clinic) were examined in this ~tlldy. 

Cetrsus Division Groupillg 

Scores by census division ranged t'rom a low of 16.4% in the Stettler/Hann,lh œtl~m dIVISion 

to a high of 78% in the Medicine Hat œn~l\!o, dIvision. As shown carlier on the œn~m. Ill.lp. the 

scores of ~ome adjacent areas tend tn he ~Im"ar This lends Mlpport to the Ide,l Ihal œntl C~ 01 

intluence or individuals ot tntluenœ may play a mie 10 ~etting !.tandanb Of norlll~ 01 pradiœ 

The censu~ divbions were grouped lOto three malOf geographkal areas III the l'nlVII\CC ha~cdllll 

major trade and tran~portati(ln hounuarie~. Most area!. wlthin one of the major thrcc rcgllln!'t had 

similar average score~. 

Clearly, practicing in the southern region ot the province was highly predidlve 01 cl hctter thall 

average score. The score for the ~outh was .4320 cornpared tu 3293 in the œnlraJ reglon and 

.3097 in the north. This trend held wh en examtned hy gender hut the dllterenc\! lor ICIl1.lIe" wa!. 

not as marked hetween the central and north r~glon~. 

Practicing in the south was a ~Igniticant variahle r()r temale~ (p < .000 1) Therc avcldge ,core 

was .4062, considerably hlgher than any other region. Having CCFP certlticatIon ur hdvlllg 

graduated from a Canadian ul1lver~lty doe!. not appear tll interact with theM! tindmg!. J~ the re!.ult!. 

for females in ail the ~outh in any ot the~e categorie!. In simllar. Il appe.tr!. thcre i~ ,orncthlIIg 

unique about practtcing in thl!. area that leau!. to hlgher than average ,corc~ 
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A~ notcd ahove, pracucing 10 the ~outh is ~igniticant f<lr rnale~ only as part of an interdction terrn 

with CCFP certiticauon. 80th variahles appear to contribute to this phenornenon l'lut the 

cornhination of the two IS particularly ~trong. 

Location of Practiœ (metroflo/itan. urhan or rural) 

Location of practice (metropolitan. urhan or rural) is a signiticant prooictor of compliance with 

thyroid tunctlon testing gUidellne~. More specitically, the data !ohow that ~tudy participants 

practiclng in an urhan ~ettmg have the hlghe!o.t !o.cores, 46.2% cornpared to 35.4% in metropolitan 

areas and 33.6% in rural areall. It i~ unclear whether or not thl! ab!o.ence of data t<)r testll done hy 

rural phy~ician~ ln puhlk lahorato!"ll!S has any affect on the results 

This variahle was abo retatned ln the regresslOll model for ho th males and females as a positive 

predictor of higher than average l>cores. In addition. it was retainoo, for malel>. al> part of an 

interaction term wlth the proportion of patient!. tested. As noted ahove, physÎClans in an urhan 

),ettmg tended to te),1 proportionately fewer patient for thyroid functioning then wa~ donc in other 

practice locations. 

l'l'Pt' nf Practice (solo or d;n;c) 

Williams et al.l()·11 point out that the dichotomizauon of practice as solo or group i~ insutticient 

and an oversimplitication. They found that younger practitioners and femalt." practitloner~ were 

Ics~ Iikdy than nider male physician!. to be in solo practice. Paulick and ROOS3~ concur that more 

rccent graduates are more likdy to he in group practice. These factors confound any variation 

between group versull solo practices Data from this study ~upport these Hnding!>. The t!ttt!ct on 

score of solo ver!lus c1mic practice was not signitïcant. and remaincd non signitïcant when 

examined separately for male~ and females. And, as noted earlier, the percentage of physicians 

who were practicing as c1inic ver~us solo practitioners was roughly equal for both males and 

fl.!males ,u approximately 47% . 
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Total Patient Caseload 

Total patient casdm:d was not a sigmtkant predktor of .1 phy~I~lan ~ol11ph.\Il~1..' wllh th)'l\lld 

function guidel ines. Th~' average caseload was 3.080 Generally. the average s~orl..'~ wei e \111111.\1 

across ail levels of casek,ads. Rea~ons t(lr the l<ignitï~Jnt dlffercnœ ln average IMUent ~.lM!III.lll 

between males and fema.es i~ not dear l'rom this dat.t. Il IS not .t ICSUIt \II lh'kh.·II~e, III type 

of practice. Approximalely 47% of hoth malcl< and femalc~ arc regi!<tcred a~ workJllg III .1 dllIIe 

practice. This variahle dia not app;!ar to ne hlghly wrrdalcd wlth any of the "thcr IlIdepl..'llllcllt 

variable1l. 

Proponion of Total Patient Ca~eload Tesœd for 771ymid FUIl('ti(}"lIl~ 

Another potential predictor of cnmpliance with thyrOld function testing was lhe proportion of 

patients in the physiclan's ca~doad hlr whom any tc~ting lor thyroid functilllllng wa~ Ilrdcred 

It is unc1ear whether those phy~idans who tc~ted .t larger proportion of patlcnl~ lor thymld 

functioning actually had patient ..:aseillaus who were more al f\!o.k 01 thyrmd lIIM!a).,c. III whcthcr 

they were inappropriatdy testing Wo many patient~. or perhap~ th\!lr COUnl\!rp.trl:-. WCI C Ic~lll1g 

tao few. On average. general practitloners ordered thyroid lunctlon leMS tor 47''', ot thl! pallcnI\ 

they saw during the study period. Females orderetl w .. ts tur 6.4 % 01 thelr Ilatlcnt~. 1lI.tk~ lor 

4.1 %. 

The data also indicated a mildly positive relationship hetween proportion ot patlcnh 1l!!'Ilcd and 

Score. This was noted for hoth males and femalc1l. One interpretation ot thl~ rc\ult 1.:00ald ne that 

inappropriate test ordering may be in part d fun~li()n ot inlrcquent ord\!nng 

During the multivariate analysis this vanable wa1l droppoo trom thc model tor malc, hut wa~ 

retained as part of an interaction term with an urhan IOl:atlOn The signitican~c 01 th,~ anterm.tlOn 

term appears to he a result more of practidng in an urhan location than 01 the proportion 01 

patients tested. Urhan males te!lted approximately 3.4% ot their patlent\ and hdve an avcrage 

score of .4707, whlle the remainder of the male~ tc!'!tcd 4.2% Dt their pallent!'! and had an average 
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~corc of .3720. 

The proportion of patients teMed was ~igmt1cant for females at p < .01. 

Of ~pccial note werc !\ix physlcian~ who ordered thyroid function tests on 31 % to 42 % of their 

total paticnt ca~eload. When they were examined more c1o~ely, the charactemtic!l they hall in 

common were that tive practlœd in an urban settmg. ail saw had lower than average caseloads 

(ranging trom 682 to 21 (0), and they ail testcd appropriately more than 65 % of the time. ln 

tact, three hall !.cnres in exce!.~ ot 86% They differed on other key variables For example. 

thrce were male~ and three femalell, they were a variety of ages, ami they were trainoo at 

univer~ltiell around the world 

One of the interpretatlons that could be made of this result is that the mure patients a physicians 

has who have thyroid tunctlon disease. the more familiar that physician is with management of 

thyroid illne!l~e~ and thus. the better at ordering appropriately. Another. of course. b that there 

was mlld over-ordering that wa!l masked in part hy 'appropriate' ardering. A thml, is that the!o.e 

six had established what were ln dlect specialty practices despite their designation a!. general 

practitioners. It is poslIible in Alberta fOf general practltionefs ta refer patients tn other general 

practitioners. 

ln lIummary. the must important tinlling af this study is that it contirms the fact that phY!lician 

and practice characteristics explain Iittle of the variation nuted in utilization. ln this ca~e it is the 

"ppropriate utillzation of thyroid function tests. Second. at the time of thb study. general 

practitioners in Alberta, at the time of the !.tudy. were generally not ordenng thyroid function 

tt.!sts in a manncr consistent with existing thyroid function testing guidelines. 

Despite the low explanatory power of this model, certain characteristic~ do appear tu intluencc 

.1 physÎClan's test ordering patterns. Male physicians are ordering these tests in a more 

appropriate mannt.!r than are ft.!males. The reasons for this are not c1ear. This difference between 
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gender remained signiticant when other I:haral:teristks, ~u~h ,IS toul patient ~.I!>dll.IlL .Igl' lIt 

practitioner. type and location of prdl:tke, year of hlfth, ,mli CCf'P œltltkauIln, weH~ ùlntrollcli 

1 condude that either the lhfferenœ is a direct re~ult of gender or Il I!> ,\ reMl1t 01 "thl'I \'.lI1ahle~ 

nut I:onsidered in this model. 

More specitically, thls !>tudy ~uggest!l that males wlln practlce III the ~ollthelll Ihll li III Ihe 

province, who have CCFP œrtltkatlOn, and who practlœ in an urh.tn locatIon ",lI!.!1 thywld 

function tests in a signiticantly hetter way. On the ~ontrary, male phy!-ll:lan), who h.lve gr,ulu.IICd 

frorn a university in India. Pakistan. Asia. or the Maritimes have sigllltkantly lowcl th,\I\ ,wei .Ige 

scores. 

Fernale physicians who pral:tice in the southern thin! of the province. in an urhall location. ,md 

test proportionately more patients for thyroid functllln te~ting, seUl ed ~igmtkalltly hlgher than 

other females 

Overall. there appears tn he !lomethtng unique ahout phy)'lclan), who work in the ),outhern tlurll 

of the province, in an urban practlce, who have CCFP certitication, and who te~t proportlonatcly 

more of their patient caseload for thyroid tun~tiontng. The~e tindings raise the I~Slle 01 the 

importance of individuals or centre~ of intluencc. 

4.2 Further Research Needs and Rt.'tommendation, 

4.2.1 Further R~earch Needs 

Like other studies examining reasons t!lr variation in utilization. thl~ ~tudy cxplain~ only a ... mall 

proportion (8.9%) of the variation in compl iance with thyroH.I tunction te~ting gllll..lcllOe~ Many 

questions are left unanswered. Sorne of the ~pecitïc qut! ... tion~ an,.,lOg l'rom thi~ ... lUùy .Ift!: 

1. What other factors are related tu complJance and how mlght they mteract with the tactor~ 

identified in this study? For exarnple, what other fal.:tors might explain more 01 the variation in 
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appropriat~ thyrOid function te!\ting? 

2. Further re~earch should examine the differences in caseload, ca~e mix, and !\tyk of practice 

oetwcen male and female practitioners. What factors affect the way in whkh they practice 

medicinc? 

3. Phy!\idan!ol who tC!\t proportionately more patients tend to have smaller total caseloads and 

hetter compl iance !oIcore!ol. Why is this, and what does it tell us? Is it that 'practiœ make~ 

perfect'? I~ thelr patient ca!\e mix different, ie. higher risk? 

4. Why tht! variatIon among census divisions? What is there about physician~ in tht! census 

divIsions of Medldne Hat and Pincher Creek that causes them to achieve such high scores? h thls 

a retlection ot œntre!\ or individuals of intluence? 

5. What is there aoout working in an urhan practice that relates tu having higher ~c()res? 

6. What prt!pares CCFP certiticants to order thyroid function Wsts in a manner more consistent 

with guidt!lines? Self selectton, type of practice, other? 

7. How art! general pracutlOner!\ JO Alberta ordertng thyrOld function tests today? Has their 

pattern of practke improved since April 1992 when the Alberta Medical Association introduced 

thyroid functlon testtng gUldelines. 

8. How do general practitioners order other lahoratory and radiology tests? Are they gt!nerally 

heing ordt!red as poorly as thyroid function tests? Do the same practitioner protiles emt!rge for 

thuse who score particularly high or low? 

4.2.2 Recommendalions 

Epstein's:-' Hndings show that high us ers of diagnostic testing tended to know that they wt!re high 
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users, but Nagurney et aF~ suggest that physidan awareness "f the ~ost of diagnll~t11: tCMlIlg wa~ 

generaJly low. Studies hy Hoey~J and Cllmmings~'~ show that the pfllVIMon nf pli~e IIlh 11 Ill.\tlllll 

appeared to decrease the use of diagnostic testing 

While physicians are major player~. there 1:- consen~us that nMny t,lctOl~ heyom\ the phy~I~I.\Il·~ 

control, su ch as patient and llrgamzauonal characten~tJc~. mtlllcnœ the lItilal,ltll)n III he.llth c.\I l' 

services. Eisenherg lll I~ ~tate:- that ".,Ithllllgh physlcl,lns' ke~ rcprc.,cnt onl y 0111.' IllIh '" hl.'.llth 

care expenditures (in the USA), they are responMhle for decl:-ion~ th.\I govcrn the way \Il wlllch 

as mu eh as 90% of each health care dollar I~ used". Il IS thcrdole IInpOI tant tll unde .... t,"ul the 

factors that intluence a physician 's level of knowleJge ,mtl th!cl~lt," making plllce.,:-. 1 cg.ulllllg 

utilization of health care services. 

Sorne recommendation~ that come forward from thls ~tlldy arc. 

1. At minimum. inti.lfmation and training cOllr~es regarding thyn)J(.llunctlOll le.\tlllg (and pCI hap' 

other laboratory and radlology test~) :-hould he provlded to varioll~ ~lIhgro\lp~ \lt gem!I.11 

practitioners, such as practttillners new 10 Alherta who have hccn trained outw\c lit ('.lIlatl.1 

Given the rather low average ~core overall. training ~es~ion:-. lor the majOllty 01 phy"'II.:I,IIl~ 1\1 the 

province may he in order and I.:ost-etfel.:tive. 

2. Develop a provincial body that coordinate~ and di~~eminate~ pradice gUldd\lle~ a~lm~ th~ 

province. This body should have the support and end()r~ement 01 thc ma/of Illcdkal protc. .... ional 

and health care organizations ln the provinl.:e. It ~h()uld Involve ,orne type ot cvaluauon proœ~~ 

to ensure disseminated guiddines are being followed 

3. The tindings from this Mudy, e~pe\.:lally the variation:-. among gcographil: rcguIO'. ,hot/kl he 

published in a forum ~u\.:h as the Alberta Medical A~~()\.:lation Do\.:\ol', Digc~1 TI1\\ may 

generate thought as to what the ~au~e of this vanation i~, Le whcthcr li rct1c\.:\~ the roll.' lit 

individuals or centres of intluence . 
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