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ABSTRACT 

T'HE RBLIABILITY AND VALIDITY OP P'ONCTIONAL STA'I'US INDICBS 

USED IN A CLINICAt TRIAL 

A controlled cl inical trial to study the cttects of addHl9 a 

qerlatnc consuJtation tenrn to the tradltlonal pattern of Cilre 

for the elderly pi:ltH~llt ln an acute care Jwspllal had been 

conducteà. 'l'o assess the quality of th~ data collected on th!' 

fCf1ctlonal 5':: a t us outcorne rneasures, supplelOcn t a ry 

lnvestlgatlon .. as undertaken. 'l'h~ objectives were to examlne 

the rellability and validityof the Barthel Index and the 

Level of Rehabilitatlon Scale (LORS) used ln the Trial. 

Fourteen evaluators and 5 interpreters '«ere trained by the 

study Instruc!:.ors using videotaped assessments of elderly 

In<hviduals. periodlc monitorings of the evaluatlon seSSlons 

'«ere conducted in the hOspltal and home settlngs. Concurrer'lt 

Valldity was examined through the Functional Status Assessment 

Instrument (FSAI). Results demonstrated tha t good to 

excellent levels of rater reliabllity were achleved for the 

duratlon of the 'l'flal. Fur t he rmore , 75% of the validlty 

coefflClenU~ were slgnlfIcant for the three scales . 

• 1 ,. 



{' 

RESUME 

l'IABILIn ET VALIOln OE DIP'P'!RENTS INSTRUMENTS nE MESURE 

DE L' ITA'T 1I'ONCTIONNEL UTILIS!:S DANS UNE !:TUDE G!:RIATRIQUE 

i i l 

On ('ssai clinique rand0l1ll5(> il été 11If'llé pour f.tudier J<:~ 

f"ffect s dp ] 'add 1 t lOr: cl un;: éqL l pe de 

gériatrie au modèle d€' seins t'~'aditl-nne15 

personnes âgées hospital i sées dans ùn hôp: tal de soins aigùs. 

Afin de dèterminer la quallté des données recuelllles sur les 

mesures de l'êta t fonet ionneJ, une seconde enquête il ~tè 

entreprise les objectifs étaient d'examine, la flabillté et la 
'l, 

valldité de l'Index Barthel et de l'Echetle de nIVeaux de 

réhabilitatlon utllisès dans l'étude. Les responsables de 

l'étude ont entrainé 14 éval:.Jateurs et 5 :nterprètes a évaluer 

les personnes âgées à. l'aIde de bandes video. Le cohl rôl e 

pèrlodlque des seSSIons d'évaluB,\,lOn s'est effectué en mllleu 

hospItalier et familial. Parallèlement., l il " ... ,111 à l té é t a l t 

vérlfiée avec lli, Instrument de Mesure de l'Etat Fontionf'el. 

Les résultants '::>nt démontré que les r.lveaLtX de tiablllté 

il t tel n t s pa r les é val ua t eu r::) s''>:che':'onné'llent de bons n 

ex c e 11 en t s po url a cl ur é e ct el' é t u de. De plus, ~5 percent des 

coefflcJents de valldlté étaipnt 

échelJes. 
/ 
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PREl"ACE 

Canadiens 65 years and oider are rapidly becoming an 

prominent part of today' s society and are making up a luger 

portion of the n8tion'~ total populati?n than ever before. In 

1901, only 5.0% of the population was 65 and over, however by 

the year 1983, this proportion had risen t.o 10\ vhiçh 

represented better than 2.5 million people (Statistic8 

Canada, 1984). This trend is predicted te continue, and is 

estimated to produce 8 population of 3 to 3.5 mil lion eIder ~ y 

people by the year 2001 or between 11% and 13\ of the Canadian 

populace. However, Canada is not alone. 1 ndustdal i zed 

countrles through out the vorld are nov being confronted vith 

the reaU ty of 

age-groups make up 

of the people of 

a9ing societies. presently, the over 65 

13.6\ of the inhabitants of France, 14.2% 

th~ United Kingdom, 15.1' of the Swedish 

public, and 10.7' of the population of the United States. In 

comparsion, Canada iB a much younger nation but as previously 

stllted lS maturi ng quic kly. 

A9i09 i8 8 complex sequence of bi080cial changes 

(Bremley, 1966). Dider people are frequently fac~d vith 

multiple health problems and increasing disability, rendering 

them dependent on others and the medical system. Dften 

li~ited br fixed incomes and in many instances lover standards 

of living, their problems are fast becoming the nation's 

concern. An obvious result of todaY'8 aging population 18 the 

developmen~ of a society in which a grewing number of older 

people viII become progressively more dependent on the 



decreasing proport ion of younger people. 

One outcome of this phenomene i8 the (i9in9 health care 

costl required to service thie older population. Thei~ impact 

on the demand for heal th care services i 8 t remendOtlB and wi 11 

steadly increase over the next Revend decadea. Thil' !i"ld~rly 

person and, in particular, the oldf'r elderly accounted !(';' Vll 

of ,.lll hospjtal patient deys in lq7: <'\nd ~ri!' projec;~d II 

nccount for 62.5\ of patlent-dftys by LOC) (Rombou', 197t, 1. rl! 

1973, :oatit.:..:tionalized car~ aiane r~presented t,he la:-qest 

element in to~,al hel'ltth f!'xpenditt .. u:,e8 in Canada, amountHlq tu 

4.3 billion dollars or 52\ of t.he t.ota.1 health eJ:penditun~ of 

which 3.2 billion wae oriented tovards acute-care (Rombout, 

1975). ln the O.S., health care cost"s for the elderly have 

risen from 8.2 billion in 1966 to 34.9 billion in 1976 or 29\ 

of the nation's total health care bill, an increase of 190\ in 

reel dollars (Jtane and ltane, 1978). Similarly in Canada, 

countinq ooly the rederal disbursement of funds and not the 

the last provincial contribution, spending on the elderly in 

fiscal year of ~83-8'f came ta 17.6 billion dollars, or 18.1\ 

of aIl Canadian expenditures (StatisticB Canada, 1984). Thus 

it has become apparent that preparing for the projected needs 

in health care costs for t.he oider person vill he an awsome 

and an ardous1y e:lpensive endeavof. The staltes will be high 

and the potent~al consequences of sny misstep viII be 

tremendOU8. 

In SUID, the demographic trends for the future 1 pei red 

with the mounting costs of health care point tcvard a need for: 

8 stronger band by the nation's policyuuners. They must 



d~velop more ftppropriat~ 

providinq h~a]th care ra 

?Opula t ions. 

liod 

our 

'1 

cost-effective plans for 

prf!Bent And fv: ure ~ :derl y 

1'"' turr,. the"," pol:'cymak:i!"rs f')(I!oed COW::-4!'t ... ~'form.e·':on 0:' 

',' ~ t: p 

'h~ populat 100 havI'" h,.en 

validated IBIoom and Soper, 

Cllnfadd, 19B4). 'J'hus sperific nttenti0r: IT\US~ bt" q:.Vf'fl ',(. 

determininq the mOBt affeC'tivl"' "nd most efflcH~nt MelUH' ',t 

caring for the older person. 

Al present, ft group of reseafch4!':s Ir 

attempting ta llddres8 one comp<ment ot thlS question, At: he 

'Royal Victoria Hospital a controlled trta; has been ccnducted 

ta examine the effects of providing coordinated 1eri8t~ic teaffi 

car~ and I!arly rehabilitative efforts !~r the elderly patient 

in the aC;Jte-care setLng. Patients over the age ot 70 years 

adm:'~t'ed ta elther team care or conve~tion81 care !"lave bto!~n 

foLoved for 11 ;:>eflod of six months t.a determine li "_hl!! 

ger:atric team has bee~ able to effect f8vou~eble results ~or 

8 ~eries of preselected outcome variables. 

Whenever a major clinical trial ia unde:rtllken, 8s8uring 

botr. the adherence ta the study protocol and the quality of 

the data collected becomes mandatofy. Knowledge concerning 

the 8ccucacy and precision of the mea8urement and of the 

procesB and outcome variables ia a180 extreme:y important. In 
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exami ning the data, the sources and extent of systematic 

variation need te be identified. Equally, the instruments of 

mel'l8Urement must ~ evaluated to determine if the objectives 

of the measuring ":")01 produce data 'elfttive to the'purpose of 

t.he ?roject unde:: st:ldy (Henderson, FP5; Patvin. ~975; 

Gi'!.rrftw~y, .9" 61 8;.": Koai>-. t erud, 1981, 

;;1 vip1I' of ~''''8e "onCPP'18, f\ s4"!conr: .nvf'!o'.1qntl.:>n has 

~)t'!'f!ll .1ndprtl1lr.pn tt: ~ltnm:;'H' th .. ~P1igi:"j!ity t'lnd VIL;dity of tOf' 

data ')ota)r>en fron, 'his 7~inir:nj tr:aJ nf gerilltI "c ptt~ ients, 

';'he !Mjor goal r;! t.hlf> research :.6 ta determine ~f the 

gerictdc 8'!:udy f1r:dings are meaningful. :n othee vords, 18 

~.ht! Atudy' measuring what it purport8 ta meS8ure and lB it 

obtl11ning data that are retproducible. 

This thesis i fi organized ioto six chapters, The fir;st 

:..:hapter pr~sent8 ft reviev of pertinent literature related ta 

the care of the geriatric patient and ho" that carl' and its 

outcomes ft!'e ftsse5sed. Specifically, the first section 

focuses on the locus of care, the phi:tosophy of care, the care 

glvers and the effectiveneSB of care and i ta achievements. 

The second section ::)lf chapter l' addres8es issueB of measurment 

procedures snd the d:..ffic~lties inherent in these processeB. 

r.:ha~ter II presents the Parent Study. Th i s section 

includes the descriptio:: of the facilitiel5 at the Royal 

v:ictor:.a Hospital as vell as tbe objectives d:1d design of the 

ma in study. The t wo approaches ta care delivery and the 

methods, procedures and instruments used in the collecti on of 

the data are alao described. 
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Chapter III. describes the present study of quali ty 

assassment. The objectives, hypothesis and methodology are 

introdu~ed r Specifically this chapter descflbes the Btudy 

design and includes thp description of the otudy pvaluatorR, 

interpretors, and ins tructof fi. Mearmr~ment i ndiccs n;:-i!' 

desct'ibed in det.al.i. Ir addit.,on, t-he o'JUine t( rlle anl'dysin 

of the datn iB preBenter::. 

Chapter IV reports the resulls. Thls chapter i 8 

BUP.i vided into two sect ionsl 'Che reliabi li ty study (part 1) 

and the validity study (part II). In Pfirt l, a comparison 19 

made between the three groups of raters and the gold standard. 

Percentage of agreement, measurement bias and the analysis of 

rater variance 18 examlned. The three groups 0 f rat~r6 are 

then e:u.mined for their inter and intra-rater reliability. 

Part II of the results chapter addre9ses the issues of 

establishing the validity of the study's functional BenIes. 

In Chapter V, ft discussion of the ~indings iB provided. 

Each section of the results chapter is considered separately. 

To conclude, Chapter VI deals with the sum.m.ar·1 of the 

study, the implications of the findings are discuased vith 

respect to future investigators and health care professionale 

and the iimi tations of the study are presented. 

\ 
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CHAPTER l 

Thp L,t~rfttur~ Revtew 

St"ction l 

T'lof los:; of 

11 \ ) i k i'" f~ 

fI l r ,cl t 1"1 t \. K 1 Il Cl 1) , l, ) 'j, (l) 

<1 • 1 ~ ê1 c t f) n p cl ,}1 l Y () c. t l " 1 T Y " 

Jlffl(dltl('!" ou t t lH' 

hOllse- kf.'f.'pl nq dnJ shopp i n9 of 

':ealth-rf·liJt(>d prof_lems 

ma r kerj lo<;s 

'ateqcfle5 

Cleilrly 

Eltty ycars 

1 

1 ndepende" .'f' 

" n 1 he Unltf'rl 

ag0, 

whu t 

amOfHlst 

Statf's 

l S l~, th, 

the elderly pop~lallon, 

:a1111\'11rl t e, thcse 

a 1 one (O'Hr.l(·fl, l 9él7 ) , 

tojùy Ir cont :-ilsl l', 

l S not ne~essarl1~ 

synony;7JOUS ,""th gûoà hea~:h. As Katz (1983) pCl:îled cut, thf' 

preVtl~en('e c h ::- (; n 1 Cl, : ne 5 :, ha s ev:dent amongs~ 

':he c~der ge:1crat l ::>nS, vi: Ul tr.e olde~ elderly (75~) averaging 

po 
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thr!;'/" or [Odf conCllrren~ C"hrO;ilC lL:~esses. ThIs Increa5~ ln 

chronlr lllrpss nnd 100ger Il!e expectancy has had a dIrect 

!l0spi t al and flurSln4 home slays. Bl' de f '- n l tian, 
empile' t on 

lengt:: (lf r;rav lS t h(' i-,umbÎ'r of dayo: d pot 1 ent ~,pends ln the 

()f slay has 
hospi~_i11. 

qradu<i J 1 i' fa 1 1 ('rI ln flgur~ 1-], wlth one 

/ 
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Average Number of Days of HospItal Stay per PNson for Selecled Age Groups. 
Canada, 1969 10 1974 

Numt>f'r of day~ 
01 sIn y pr>r ['N,on 
B B r--'""'-...... ---~ --- .. -~_....-_~- ~,--~ .~.....-, 

il4 

BO 

26 Days of stay por 
person aged 45-~ 

2? 

Days of sfay per person 

18 

,:; Î. ,:;>.\'-,:~,~\~,~,~): '~'( 
. . 

~ .' 

.. . 

14 
Dilys 01 stay per pers~n agoo 25-44 :< •• 

~----
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Source Stone Leroy 0 an(J Çle\ch.>, SlJ';an 198C l, PrOfil' nI CJnad o é Glal'f 
PopulatIOn Montreal Instlll,te for flesearch on PU':J'f( Polr~y 
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It i 5 therefore, not suprising that chronic cl 1 sease i s 

rapidly becoming the most frequently encountered ;-::,robl~m ln 

med i Cl ne t ('Ida y . 

impa i rmp'1 ~ of r€~'lllti).nt 

elde r 1 y r;r: r 'ion WJ th il cil sa b i 1 i t Y mily f)eCd ) n 

bathlng or hC)\lseho]d l'h15 nced fnr J)(> ,p l S mo S t 

often .In able 

the oJ dpl ppopl p 1(1(';. !' SO:1't P form ul SO\l;)) 1 ri t (' r eJ ': t Jon and 

thus nlay ,1 l v 1 r irn . '.Ol .. 't l '; r ( ;, t )on, i t t~(l <"; b, ': TI ~)t 0 t ed 

tha t 1 (' 1 r-('>.mpf j : 1 : (,f ; r: rj d~~';nclat nd " . t h 11'('1 ('i1sed ---..... 
prOdl1( i 1 \. 1 • 11 illlC r ; ~, , 1 lJ l Cf", l"'q' Il t () 'cr p 1 (' t ' i \1 ~3 1 as 

hea l th c (, ~ IH'P( , ,. ' 'l( J 1 l t ~ r h lt " h ,'~ l \ , . , \111 ln 

add 1 t J ont l 
, ,;C": ( ) 11 () )n()pr~ If' lH P f) ,) 1 ) 1 (. rH J ri, ,'il 1 1 Y " nd 

coml·1\JO 1 ! Y 

il 5 t 0 r' 1 !; Il 1 11 ( j r ii t r . Of 

are vid <HJP such as 

f·.-nctur~s. 

Faced wlth t 111 5 10 l. 1 e ë, s ('cl rat'e of rècnplp aiter 65 

and the hCi1J\h-rf'latec Drob iO'm:l thë1t arc llKe}y to br' present, 

1\ l'; cleéîr thd! the 

on a long lerm basl5. 

myrldd requlreménls, :-;-'l]ltlple ;> e r v l ces, fa m 1 : y In v :::'lvem(,:It, 

of government 

(Vogel dnd Fa lrner . 19831 . hViiilab:;c. 1.,:orl1ldtlon 

sugg(,<ité> tr.al people ·..;ho r.eècl lonq-term C<:lre are :lkely to 
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have two or more lllnesses that requIIP a t ler< r lon f:- orn il 

multltude of 

1 cJB 3) • 

e SC i1 l il t f' • 

s~:rVl\'?S. 

':Otll C"" Jp"f' l of - 'J r f' 

• /1(' 

lUt' f (JI 

- [ , . ; , 1 ') Cl": : p r ,- ~ J t l n 11 ( 

:lt Oll) C d 1 ~>(,il->'·. 

t <" 

lUlle • 1 (1) 

at Jfl;lVicl ,~I. 

le'Jo -t l'l,' Cdi f () \lI ci t l1f' f v 1 HI , ' l (HL ~ 11 i 1 t ' r) f' 1 " (" r:; 

f' l r ~ • "j (. () 1 •• 1 1 l, to "lllrll) dt ,. i J (' ~ 

Thr-'\Jqh il j () 1 - ,1 li f 1 q,)l ,.(j 

th:- - \1<)11 ·'d' Iy j l 'Id!., ,1 Jt ;, h" Il''1 dlld, ,)1\<1 ;m 

CéJ r r· ( (lll ' ilI"dl, 1 (,t 1 • 1 (lI, 1 ;,<1 t 'il ',\ url ('lm : l' 

may t-.../) l, i " d ('d t Tf1' " t 
, 
.> \I,\t J, ,.))(1 l " ; 1 q f" 

whf'r<> IIlII J : cl J'" i r i 1 !l" 1 . ~()o r ' ( P', l'',,d 

ba~) , ;: 1 l \' -, '/ ';u!,p')rt 'i dt l, l [Hl 

[.ocus of Ca re 

Community Services 

Presc--,tlYr adult 1:- an Fnbrel12 U'III' 

provlàed 11", il Vat .ety ',e tt Ille; • ddy 



care has beer; deflned as il prs~1ram of serv:c(>s p:- :videri in ari 

ambula ,:ory cettlog for who ::i r > Ilot req,,:re 24 hour 

instit .Jtionrll car*", but heCLl JSC (J~ phyS1Céll ilnd ~'1enlal 

disab: :ltic'> are not able ta l:':e indepcnder~tly or ;) ful:-timE' 

basl!> 'YBrlen(1982), How(>vp". therec 1S rv one C!"'-fini',:on of 

1 r Oldf'f t Ci 
f- • V 1 il ., . f' :, t ru,' t Il r' e r 

progrélfÏl:, npf'O to ldentlfy the f'Xlstlllq commulllty :"s()ur('p~> ilnd 

'.Il th t hem 

serVI,r's for he i t ,,1 de r ! 'i pop .. ,Ke . 

] . "J t thl C COll( e pt l Il' .:" ( 0 n r lé, t 1 rl q 

cha j n 

dcL .. 1t1('< 

.: f ! l \', ,l','j. ;,f'>tlll (,n tir ç, t , 

!lI' l Jhbou: :>od, "' uV 1 rH! 

: ! cc] y • Il iHl': 

l c' ., :' Nfll) r cd. f () r Whf'fl t. li e l f1 ri 1 V l ri lj ô l ' !, Pill t h 
, '1 

jpmétnd~_; further ilttentl0n, il Cll:f->ct lUlS0n w~th mc);(' Illte-nS)Vf' 

. herap: e',; car) be pr ov 1 dp(~ . Wlthin trns r:Olltext, ilduJ' clay 

. s not lJ n de:" s t ü () Ci il son ;\ l t (' r {- il t l V f' . ' 
fi 1 Br l P 'j 1 1 9H .. 
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As seen ln the Figure 1-2 r (Clark 1982), the,re are 

numerous componenlS which can make L1P the CO~1·: 1l1iUm of 

communlty serVlces for the elderly. These elements can extend 

trcm thE' low~st If'vel of support or care, thro'Jgh te ÇHOVldlflg 

totol care and support to the plderly and their familles. 

Looklng at the le ft slde of thE' cont i nuum, thp l'Pore 

! ndf:'pcnde n: WdlVldual may requln' only th'" sOClaliz,ltlOn 

!;upport iJv~11lnble throuqh frlendly '1ls1tors, congregnte l'Pea 1 

Sl!PS or senIor cItizen celliers. F'urther a10ng t he mode] 1 the 

P(C!('("!lVf> In<1E'pendellt 

i' 1 de r l y r ft, 1 pr'_VI0P Ih(> ,ndiv;rlual ... th 

IPflliJ,r; ln tr: .. (Ommunll}'. 
~ 

Wl'.:lf' al 'hl' 

i!f_"tP-care hospl'"_al 

!p"els 0: funct lona1 

At se'1pral point.s along the 

(l'1er lap. Thl!> ::::'1erlapping (Jf serVlce5 allow5 the Indivld.Jéll 

t 0 recci 'lE' l ntf~ns i Vf! managemen t wher: needpd and the possi b 1l t Y 

of fpturninq la a reduce level of aSsIstance when and l t 

l fI f' f f Pct J t tH' per S,)f) l~, 9 l V f' Il th f' ') pt 10 P f) f 

ch()ie€'. 

,r 

• 
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Hospi tala 

De5pltf' the varlOUS ôlternatlves to care, lhe r,osplta! as 

an instltutloll oevertheless, remalns il central po:;nt i;" the 

llves of many elderly people. Whlle II 

that communlty Sf>rVICeS may provlde thlS elderly popula~ lon 

wlth él means of staylnq in tht>}t homp5; an Inrl"f"aSlng n~:nber 

(,f cldprly wlth acute, 5ubacutf>, reharnlilatlve, 

problems t r.elr way Into "hf' ccstly 

r,,:p fi1.~:Jlty. 'l'Ile (J( dt f> (ili P : 1) 1 j 

t ~lf' (om:r lilll t )'" Whl"lca:3, t hp 

prîmnry trentmf'Of of diseasf.". In b('t ween 

facillties, B thlrd type of Înst Itutloo, the rehablljta~ ion 

centel places emphél51S on 

techniqtles for :hose lnc11vlduals 

recovery. 

progressive l"e ha b 11 i t <" l Vf' 

.,nth a good proqnosis for 

Clf'orly, CIne thlng thilt f'art: of these faclllt!f'S havf' ln 

cornmon 15 Lhe r1s1ng numbers Cif older people- st'eking t:.E'H 

nSslstance. As prevlously descrlhed, many elderly :ndlvid~a]5 

have il l'PUltlpllCJty of chronic dlseases leading to f'~·her 

hüspHallzatlon or lnstltutlonallzation. ln consequence, the 

avefûge length of stay and the total number of h0spltal days 

pc:, y e are 5 C il l il tel n rel a tl 0 n t 0 the age 0 f the S li b J e ct, W l th 

il steep r:se ln the 75 years ar.d older age group Lamo r-: et 
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IJur:ng 19 7 9, the average length of hospl~al stay Ir the 

United States amounted to 11.4 days for thp nider elderly 

aged '15 and Over and 10.1 days for younq~r elderly 165 ta (4), 

In compa:-ison, the IDlddle-ageèl (4') lü (4) 're,-::orded B.7 days 

01 l t. h the shonest, stay of 7./ days reporterl for al1 I-:,,!hf'r 

S l lT, ~ 1 il r - rev rtf'd , (> r " ('i10il '::! 1 an 

l' 1 1 ; ill ;. " 1 Tl 'jQH)I, 1 Tl 

te- demonstrate that hospital admISSIons and a'Jerage lf'nq+ h of 

stay inrreased wlth advanclng years. Hy 1976, f'anadlan pf'~)plf' 

(weI 65 made .lp only 8.6% of the popl.,ilatlOn yet used l8% of 

the patIent days in general hospltalr;. The average hüspltal 

'3tay for aJl aqes wa5 10 days fer men and .i î day" for womfln 

whlle mer ove~ 75 years averaged 

As Brody 197tJ suggested ~he acu:e-ca:-e hcspital wllJ 

ta r;e il :0(a1 po lot ~ 1) l h e 1 ive 5 0 f the c : der 

populaL:H'. A~thoug~: the elderly growth fa::tor 15 a ;r.aJor 

contrlbl,ror te ~<he h:gher IJccupan:::y rate of clder patler.':5 ln 

the aeute care hosp:tal, other :mportant factors need to be 

delloeated. : .. sorne Hlstance, there may be l~appropr:ate 

• = 
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adml SS : 0115 0: pat lf~r. t s to the he spi ta l due t~) Jack of ~ ami ly 

suppor t . On-:-e admltted, ther~ maybe laCK of coord l nated 

services aimed al lmprovH~g fUl'ictiona: reC('\Jery, coupled wlth 

the lacK of d:scharge plannIng a'ld t \OInf' of facllll ,es for 

appropr ~ atp foHbw-up '.an'. MoreovPf, there 1.-0 shortage of 

less lr'teosivf' modes of care 50-::-h as home rare, clay carp or 

71ur f.ln(~ homf's_ In 1 t ] r, f"SSf",t ia] 

bf' cafptully 

t t~ ,5 t J mf' () f : p<;ollr' f'5 ilflrl 

, . , , • <, ( r " - 1 al ': il t h P il ; t Il 

(' l d!': ; y pa' _ f> nt. ~ .lt 1. "VIII'! 

~ () r t ~ l'> e J di>' : y. 

- f' d u( e d h 0 s r.d t 11 l 

aCh,f'VPrl. Obv l ': us 1 y,' he arqulnent fe,: 

Leillth 

t () 

~eet :he demands 

p lclpr 11 : Broo:: 1 1 (, ~ b ) . in 19'1" 

a'tent:,iD to '11(' nf' r eS5Jty for 

:ong" te:-m race for" thp è:se of 

• 



without resortlr'.j to 

homeS. 

WiiS 10 streaml, .-, ILe f>Xlstlng 

e l der l y pa t i en t • 

gf'ographlr'" Ul1lt!'", 

Trari.' Jona: .y, 

Th 15 en ta Il ed 

''lIt., latf' q !f:' 

adrn: t t 1 r,r, 1 hf'fi 

1 fi 'Exl Il; Sm) t r, 

1 ; ij b ~ ); }., ri k 1 n s iU '; , ) f' f f 7' f' Y 'ï 

IlndklTlSC?' ,H,d h-;dkl~-f '11 , .... 980) 

t l:p 

S~I v l(:es 

• - -

thE" crPilt ior o f s per 1 il1 • z €' d 

Mill) if' warren, 

Br .• 1 f;l! ~f'r()!l" 

d' It>nt te ildml" pd t qP rIa' r . ( 

';1 ,,'el ,j 'Hl (lu!: PO: 1 

. " 7, ); ::: ill 1 ( .. f' t ri 1 • t ( : (, 't, ) ; 

de f : - 1 te: y 
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Throug h the of ge r' 1 a tri { ur l t s, 

• ook the COll, ppt on(' 

~>lJg()e st l fIg 111 plderly PPfSOP r-rdJlrl 

the Jsua] ward. 

:lPIo rilstfl ", qeneréll hospltéll, 

t ( ':'«1 k f" 

:lf'( f>', ',il r y , ! il ( 1 l d;l t 1 1)(1 P il <; 1 f'! d ( - p <;', . 

f'fiT J' di" ;:, ql' 

: H .. ~ .. IIi 1 r ~.;.. ! fI 

"JI! 1 1 t 

. 
'" 

W 1 th. ," 1 hf" 

t Il 

\ 1 ~ V J ,! ; J\ 

" 1 Il!' 1 

f 1/ 1!1 1 fi!l l ( )" J 

• l'ma 11, " 1 

11(>X! four 

and 

hy 

'i P r VIC f' li; 

,l 

W;' ,l! Il - , . 

" 1 C1 't r 1 ~; k (,f dt';;'~ Wlttllfl t l)(l' f): ~: 

t Il B';. ~,y t lif' St'cond mont h. 

AftP[ three ïnont::c; 

• r 

" f' 'ilél ~ ptr1bler.' Hl 

f f' l • , "ullderexpecra: l()fl atfe(ted 

l'<lt .Pflts, f> l. C' lIe, ,11\ pc :" • an t l Y j he medlra: 

'-" . w, , dnd 

advO(oted t:-,at 

adequa' f' i1n~ ~ilth\Js!a51 ~C~ 

rf.}V r )utlo ........ zecl, : r: 

pzsz • 
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hlgher tl1rnOVe, of pa";pnt'3, reductlon of hosp.tnl stay ilnd n(, 

wa: t ing li su; . 

(l9B Ci) , foll01NE"d \oIlth study 

llkehood ~f dea:h ln the 

h05pllal W8S marked:y eld~:-Jy sroup~) 

low mental 

!1.1~ pr.··.ll()lI'> !n,)ctJ·;.~ .. ï c\f the lndJVldual. 

( ) rI t l f' f ' p' ,J. , l q! :, fliidl )q~'1 wh]],· 

rjYJ ~ f~ a 'If.' .Flt r;. 

';'!\l' ,,':! ho f ' 

ni(~ 1 r ) ... '1' J d, 

, , , 

rhat p.;'Jht 

hOrTl/" , 

t h f' t) r 1 mil r ~ 

Lenf>flterl fr)l11 

p • qht '10W requlred lf'5S ;ntf'n')~ve carE> thdll that 

il n\J! s: flg nom!' ~·,pt t 1 fig. Hf' f ,: ' h. ' 

funer .r;'Tla} ln ADL, 

d: schû r ge 

.. erf! : mpoI : a' 

• -
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benpflt most f [0:1: int enS1V-::'> rehabdlta~~ :on a:ld thv;p -01 ho 

should be- r:onslde:-ed In~vltahlf' reclpient.s of l:>ng-term (:01"e. 

111 C r)!1C l tJ S l on, the author warned thil~ if 

transferrpd trom a gerlatric unit to a :-l:'Jrsing hornf' as an 

Illtermediately çar'~ step, t.hey would most :"lkely [cmn ln therr 

despltp the rega:ning of sdffic:.ent l n d~penden('e lo ] lVe 

~31lc\'Pssf\Jl1 y ln d • l''';:. prr)! PC', ive f>llvironmo?nl. 

: fi 1 (' f 1 ee t l or, now 1<; trlf> t lm" tOI 

lflC.rNl<,lngly :mpo['tant , , . \, 

Tf1 tact the w\)rd "(}r:utc" a5 1 t 

hOS)ll ta} t,cds for the e l der l y pa t 1 po nt, 

nef'rls t 0 be n" ('Vd i un t cd, Upon eXé1mlnat18f!" many questions 

r ("Ina 1 Tl una:'swered. Nevprthe]pss, as O'BrH"ll arv:l 

c_,llC<l'1ues i!IJ7J), Lavp suggest("d It 1S on~y r:ommc'!1 sense that 

hOSj:.!ltill qrr, .• p carne"t:y conslder 

.-;peclal17l'c1 CJ~rlatc:c ~)ervlce5. 

Philosophy of Gctiatric Team Care 

()'Jer the past 2-:: years, thf: cor.,epts c: tcar.;s, L('d:H (ilre 

• 
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worklng Lerm l nology . Ideas of tcam work can be found in 

SCIent) [ IC, p::-ofess1():-,al and commerkal enterprlses, and Hl 

particular in the f:eld ot med) Cl ne, As Rothber::j (19B1), 

indicated the Idea arose from the n~ed te deal wlth the 

inCreaSll1g1y complicated deliveryof health S~V·~ ces '- hat 

resulted from _he knowlpdge exploslon ln bùS1C sc:ence and 

medlcal tf'chnology, The team concept Gf henl ~h C<H~'? dpIl very 

III l 97(;; - Il il [Pvlewof 

der ' ~;l(Hl'" r if' ;[Jtjil~ly, 

',)Jcr 1 al l t J cs r)f prlmary 

supp\ ,·tp!o, of thls te;:H11 cor,::..epL but 

ger:-;ntoloqy was soon '_0 tollow. Clarfl""!ld (198:» :::lescr:bed 

comprellcnsive teamwork -IS the backbone ot genatric ::::are. He 

stated thilt th€' tcalfl hiJ5 bpcome ù meaos by wt1lch dlagnosl<;, 

"rcatment and carl" cûr. b{' provided in a cooldlnated ffitinnf'r by 

As part 0[ thi!> 

élppr-odch, heal th prar::~ l t ioners il[f constantly encour-aged tü 

cO(lsHier the whoJe per~;on ar.d nowhere cIse l5 th) s cone cpt 

more releJant thar; in :.he care of vur elderly populatIon. 

Older persons élre complex il:dlviduals needlnq spec 1 fIC 

but morf' broadly based and intcrdisClpllnélryapproaches :.0 

the: r care, 1 f neglected, a yenuine danger caL exist, ror ln 

lry; "g to :Tleet t :-lC very !'eal health needs or the aged, we can 

exacerbate the SOCli:d G:ld psyc:hological pt'obIeff15 of 
"'" 

a group 
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already vulnerdble because of 10s5es assoclated wlth thC' aging 

processes (Kane and Kane f 

beyond the med1cal scope. Tv be prer;; ~;t, t 

be considf'red Vil th1 r. the: ange iJ,nd boundari.:- t hill ,J l)f ';~) and 

l -- C' L,> chronicity al10ws. 

Tri support of thlS pl': losoflhy, Letton (; '"79), ':Lltf'd that 

Lne control of disPilsP. t r F' d t mp n l 

t he (~L,"] l t Y d ! ." - '; () fl Ide 

c!(k3 l j J on 1 (' t hl' ,1 J JI' r ( on ! " dl t L_ 

, er:tr 1 (j , j (' r . 
'It , " 1 ( t'pts 

) 1 [JIl .. fil ,Il 'If'('ds 

;1I1 d ( fP', 
" t l r d de[ 

1 Ilf' " ()I[.,-, 1lfl l t Y 

(Le[tor.,1979). 

Tt if> becomlflq 111crf::'aslI)(j_ly eVHJerlt tL. . CJP - : " tri' <, ha c.; 

now becnme synonymous Wit:l the gc>t'l<lll"lC a!JseSSfllf'[1" lin l t and 

the team (Lefton, 1979 ; K~l nf" and l,a ne 1 : Cl7 8; 

1981). Speclallzcd gerldtric a:;se:::;smenL ln 1 t s 

recognltlon of the rni)IlY un:net flt'eds (Jj the !~;lJl (~.dpr ;}erson 

ar,d thé COflvlctlon tha t these unit'; C'\J'...ld :'Idve miJjor 

benefic lal Impacts (Schumo", et a1.,19/R; Chc[::. 01. ~l l ., 1 9., 9 ; 

C:-.eckrYll and Hüos .:.979; Ruben ste III p1 Clarf leld 

1982; Applegate el .:d., J9R2; CamplOn 19R:); Lei:ê>llet 

<1::" .,198:); and Llchtensteir; 2nd ~lnogr{)d 1984 The phi losophy 

a~,d orqanizat:on of the L:.ese 
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the objectives of the center concerned but generally most have 

included InterdlSClplinary teams WhlCh focur on comprehenslve 

assessmp nt, t rf>a t '1lpnt med1cal, 

functl('"lùl an,: psyc~:OSOC1(}1 pr0b.èms. 

multiple Ill:> physicnl, medj('al [Ind ~iOC lal 

"' r l'y 1 nt en t' j il t ('ri, <;0 

Measurt 
, 

lflC t J ( 'l;j 1 c) t ;1 t t l Cl l 
, Lxamlne , Ilf' [! j, l' ,; l r ;1 ,', nà ,lj ., 

mental , ~-,d! 1 _ 1 \ y, l hl' id>l 1 l t . t (l 
: 

dllC! ' ',11 ( 1 (ïf~PP [l,if \ 1 Y 
.J ( 

\. dt'Splt, ~ c;p" , l 'l f\ \ ')()C l (1 1 d!'I'l - fI \ , (l oj l ~ p llldJ ,- 1 dnil ;~ 1 c 

lhr- rnOtj lJ(~P j 1. J'V('! 11 Jllc11'dtO] \-1)] 1 ( ~ , ; 1 t) l ' , t I\("~f wh, ,,1 l (~ , 

for t-hr-

Br:t)i1[) 

Ollt' of the f Jr: t pa pe r ~, t 0 

team wltr.:.n on elde~~y a55essme~t un; t Wb!':) 

descrlptiV(, study ilu~horf'cl by Sch, .. lfnan er al.,119781. Thr-ough 

th) sne' .. plogLam, A ft f' 1 the f 1 r 5 t yenT of 

operatlo';. hr' conc}L:::f>d t'n,d_ t,f'atrnent::, ilcl:ve}y orgiln:zed 

through !cilm pl~nning werc ahle t0 produre pOSItIve res01ts, 

noting tha: t n '! !Ha Je:: J l Y 0 f 1 he::" pat i en t c, llnproved ln rnany 

actlvltl€:, of ::Jôl11' ~lving. ln üdditlOil, Le clulmed grcater 

nlgher turnover rale 

oWlng te '~he :arqer nurhbe r of d15char-ges after il shorter 

overall stay. 
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Rubens:~in and crlleag0e~ ( } 981 ) , fo11cwed with ~n 

accoun t nf a ger:atrlc pvaluatJon 

Thouq t1 

thf'y felt mprovpà placement was the mos' ch-aITléltH POS!tlve 

outcome, mé) n y n p w d : a Cl nos ('~; 1 ri pa t J f' n t s 

hCSpl t a l, alld t Ilf' 1 l'duet î c,rl 

of fHf'serl', .{\n , ont r , bIll pd t ' • t 1 P (, V P l - i1; : 

lmpr(\\!f'lllcI11 :ll Cil!"P .. 

l\not he lilél j\ pl :_; 1 "fIl '-' II l { h f j E' ( 1 c 1 Il(' dpi ] V(' r '/ , f 

h pal t t ( dl l ln hl' dPI l \' ' " ~ {1 .- K u <1, II! l t l l \t , il .. " 

1nst 1 :)' t J I)f 1 t Il J r. t h(\ ,·d}(,dl ('d1l( , f t hi' !, l 1 Il ÎIP,P 1 1 ( 
" 

, ! f 1(' l, l'li, , (, fil ~ ) Il;' () 1 .' J t 1. 1 " IJI) ) 

q('l !. i r J ( ,Il 

aellt C '-,Ife \ 'rH' (f : Iw ['1 l mil r 'J 

tj P llatfJC \j',lt Wil S '(, f (1 r In ci n 

and :amily 

Hf' lelt thdt Wlthout 

! rue team e f f()rt ,t wa SfiO t po 5 51 b let 0 1 ur; il qe r l il trI c ur, J ~ 

effect lvely, ldtl10ugh satlsflpd w:th tllP prngress ai t r. f" 

",(jn5erV(ltJV~' éJlld' C1urnan(' ~edl(:al Corf:" -:0 aIl r,lder ~)or)uliJt } ()fl J,;' 

atutt. c()re setll;;q. . -, " , one l dd} ng , 

tl!at genera. hosp-:;;als v.'(11l1rl [:onLln\le to br- ,ollfrcHltpd w,th il;~ 

Increaslnql:· large numLc r of elderiy pat lents 

gerlilrrlC tt'dm was one :l1eilns 

sltuntlon. 

Other ",::nker~ hiJv(' :utther suppc~ted C:arflel'd's pOlnt ()f 

VICW. BI U:7.:: l el d ,:: :i de') 14 0 r k e r~, (} 9 e 2. ) f prolTioteë the De 11 €' :' 
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tbaL lrnprnvement ln ilpprOiiêh€'s (lnô Sklll s of stnf f t hroug;-. i1n 

pr oc css V/oule! j m r r- 0 v P pa t j en t ouLe ornes and 
1 

drcreasp lenqth of st a y. Jr, cltlnq the 197R Rpport on Aqlng 

and MedIcal Educat Ion frofTl t.h\" : Il st J t ,1 te 0 f Med 1 Cl ne , 

rPlt~raled the nped for more forma] educatior. 111 (V'f ii1t r ,C', 

for health profer,slOni11". -, IJlpl'"' t thf> chal1(>l1g(', il 

f;':ld{·tly 11.rl,vldua:s. 

~; ue ( P:,~, f u : 

Hie li t • f Y l r . t III r, 

tH'lI f' i t l'ci • 1 Hli 

ai the Sltf> of thf'll lnterilct lOf] "'.th older patlents ilnc1,-\1 

the tlmf'~) of CrlSf'~ wilel such lllputs wpre mos! relevant 

Othpr ê1dVocatE'~' of tbp tenrn i1f'proi1ch (Applegale et al., 

19B]; Cam[J l on {' t il 1. , 1981; Le ft on et al. , j 9R 1; 

LIChipllslelf f:t al., 19H4i lwve reported Gerlatr le AsseSSfllen~ 

Un l t c, condUClVP !nélXlflllzlng fUllct 100a1 q"illf, :n th€" 

eider l'l. 1 f S(lm(~ H~stc1ncP5, pa t l f" ~ S P r t' Il l 0 U G ~ Y !.ci l il t f? d f' r 

lfl!>tlt\ltlonallzatl0n wct€' redlrected tu lc,wt'f lf'vels ot car€' 

_~on dlscharge tram the hospital. Kane and Kane (19Bl;, aIse 

measures could he used 

,.~, pledl::tlO/l lools t0 determine wnlch patJCnt5 were more 

: fi 5 U P po r t 0 f t h 1 S r the se 

L~ales :ouJd scrved ta establ]s~ n0r~5 ln determl~lng speclflt 
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places of resldencc for the elderly populatlon. Gther authors 

have cli:nmed that these Llnlts InCfnase the awareness of the 

sppcia1 the older l n d l V l dual and produce an 

elîthuSli1stlC nnd conci:'rted effot-t from the team te> lmprove the 

quality of the medlcal . care provlded. Cm a 5 l ln 1 la r t herne 1 

Rubenstp::.n (1981), r;-nsed an lmportant point 1'1 WhlCh he 

thp uletltlf .. catlon of d subgroups of 
\ 

f C'llld h" cxppcted 1 c} max .màl1y bf>IlPf.t from thesp\prcgrams. 

, ~ fi l Cf" F;:léiJ)y. pt 

;:. < ~ r J l',} ~) •.• - " 1; ( Il: P fi ;;. « l P (' t al 

f {, r t lH' 1 l ck t ] Y tha/apy, 

. " ri 1 il [Pd tIC ~l J J Y p f f p ( • 

clJ5pü5.tlon éJt froIT' the 

All thlnljS r:onslder-ed, eaeh study tpcognlzeo thf' 

lncreaslng ncecl ta evaluate gerlatrlc health care wlthln a 

C(Jrnpl chensl ve network. 

;~97f.,)f cilptured the 

In summary, Brody and coworkers 

researchers when 
1 

they stated that the c [ea! Ion and ut l j lZiltlon of a dIilgnosls 

dnd tlf'atment center for the aged 15 serrllTlc11 to maJor chanqes 

::. the Ctgdolzatlun (lf thE' short tenn (le ut€" hOsplta1. 

p -



!ffectiveneSB of Care 

Il f'(l 1 t I, Cil r (' 

: or thE' elof"rly ',Oltl rei.lched ,) Ipvpl Cllf [cal 

The l 1 ter a? u r (' r (' v P ô l :, n uIT.bp rOI 

<JP 1 1,1 trI ( ; ('am~. Tl!f>é,l' qr.! lél! r Il 

,. . il V f' ~~ ft" t f {)! t r ,1 fitlnÜH'1 ut 

f () r dl \ 1 t (' H:<lny 

, , 1 f~ /; f\; l j i c q (. t t (~ t 

. , '11 r- t dl 0;, , (Iti 1; r i' [ t y, (;fIl; " , 

·fj4) • 

th j 5 t eam cnrf> approdch 

1 r. q (' Il e r il l, IîlU S • l n v e ~i t J 9 il t ; 0 n 5 h il ''; (' taKen t ht' d{'St r Ipt lVf' flJ 

q U ê1 c, l - P x ~_'(> rime fi ~ d 1 f,rmnt .. hic}) ùre ~l' ) t de 5 J qned t () f u l .! Y 

Ade s ( r l pt, v e ~; t u ri y j<, deSCllbeO il" ri 

\0 .llvest:cj.1lp speC', f le populélt J;)n 

Such il il C ompé1 ri 50!, 

rclnflC< demC'nst ra te caU5e ancj ('f tee! (Applegùte et 

J 98.l ' l,l:ernatlvely, il quasl-pxperlmental deSign 1 <' ,J 

def . lied ilS a study wh;rh generally lacks ~he full control ove:-

the schedJ~lng o~ expenmental stimuli 'Campbell and Staniey, 



Thefe are many [pasnns why a study may fall short of 

beHlq a true experlment. Th€" lnve",' 19ator may not 11av(~ the 

pc,wer to declde who In1l be pxposed tn or ex,:ludpo frum thf' 

factors under stucy. There môy be no ('ompan son groLp or r:., 

assurancp that the ~xpprlmeflt'al and control groups are Slmlla; 

("bra~S()Il, 1979), Nevertheless, ever. thouqh trup expprlmental 

flf'ld of hea 1 t !-

( ale, som!' (onn :,fsrlentlfl( lnto proglrtm 

df". 1 qr, <. 

W 1 il 

:. t \ld y, iL ,19lFl 

f"Xilml~ec:l the lmpa(t 

fCd t:IP chrc> ,cally ill. The control grou~ was seJeLted from 

rnedical charts for aIl patIents d15charqed durJng tne yea: 

Pl lOt" tn the flew program. F':ndJngs lndicated that durlng tlle 

gf'riatrlc evaluatlvn program, the mean ll.'.'ngth of hospltal stay 

decreased and dlscharges home lncreased when the study 

patlent& were compared thosp treated prlor t () t he 

~stabllshment of the program . .. 
: TI anot her 5 t ~ldy (Letto; et a. 

ypars admltled lo the Medl~al UnIt fer the Elder:y were 

compared to matç\f~d controls excluded [rom the unIt duf' to 

lack cf bed avùl1ôbllity. The results lndl::ated lhat ~)at1f~nt5 

from th15 new UnIt were more frequent]y dlscharged ta ~he home 

sett:ng. In addlt~on, they ~ended to be more l ndepe :îdent . n 

actlvlties cf dady lIving, ambulatlon and mental !unc:lonlng. 
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Follow'up evaluat:ûns of bath groups dem0nstratprl tnat thE' 

place of resldence upOn -:Jlscharqf' n0t ~ hanqE'd 

slgn) f lcaotly OVE'::- a th r ee ':J f,} x m()!i t t· pe r l od • Wh J If' 

e x pt" r : me n ta: sub}ects malntRlned t hl" ~ Ulle: t l OOn l stntu5 

arhlf'''fed on discharge then '. () un t e ::- pill t ~) 

lmprn',lpmf'llt lP lndependence. 

il l . , 

r:ont r 'llf'd t r lôl 

• "" (l f·. r:1 1 : il ! 

"(,ntr'-l ("Oljf\tE'lpflr~SI w.the·ut af' ln,: t'flSt' ; r, If'I.qt /; St.1 'r' . 

Thelf' was, Î"1f)WeVf'r, 110 dl f fer pnce arr,oliq: ~d' t hl ee qr')ups 1" 

decreaslng rates c\! readmlssicns uver il tf'r. l'incl é>ne" ha· f mnpt; 

fûllvw-up perlod. These authors roncluded that S pf'"C 1 f l' 

genat ne consu~tatjon pn'ffiûted bf'tter 

understandlng of th€' f : el d t auqh· 

interdlSClpllnary teamwork; and ,mpr (Jved awaren€'ss 

f~nct.on81 proble~5 of the pat .ent t)dt hac: te adrrllt ~tlat 1 hf> 

o~sl,~d outcomes were :lot (lear ly €,\ :dent. 

pt a~" 119Edi pc~ntf>d out tr.at the-

5tra~egy er;talled far more c:omprf:'henSiVe ccr:-tro) of mapagemer: 

thôn W8& possIble ny simply a :onsultatlon team. Ina dd l t i 0f, , 

th15 author telt thal to be effective. lrtervent :ons must be 

:T~ r e ~ 0 n 9 i t u d l na 1 and mcre communlly-based. Earller, Burley 

et a:' f (l9 7 9) prclposed a !">lrr.llar pl-.:lospr.y emphasls:ng tha': 



p -

~tJP c.ontrol ovpr ilfter ,art-' was a 

gerlatrlc SprVlce nd ":,'lnq 

( ': Pit sda i p 1 

il SlOlllar 

; IlllJélC • pa' 1 f' ':' 

1 ohc'! t , 

C; J f f ..,: f' [le p ,( uL: tIf' rJpt I-'li;·t p;' hf'lt WPP!, 

t~ r 1 d l 

r tl ~ .. ~ tP l • 1 f' , , 

) [1 

hontf" placf>ment 

Rubensteln Kanf> ~ • 'lR4 ) , t (1 

by Impo:tanCf> r, f t hE" 

gt"llatl le assessment iH" t l\.', t 1 e s . () a mote 
",; 

pUpu4at lon .. hu w()uld 1 J k f-' ~ Y tH" rH:' fit 

,c>mprehenSl'J€' ,_are. 1: t; 70% 

belllQ on 

. ne l ,.ded t 'lCJ5P • :;"1 f ' ) 1 l ( W 1 1- :j t lit" ; : 

del : ':e 

IJ9~4), a:sc r e 5 po n d f! d t () ~easda~f"'s group t:y 



argu.r.q t t-, fi t pl'! t l P n t 

• ypf'J f 

" , ( r 

. , 
f~ X i1 rf! l ' .. '1'" , ~ .! 

l' 'j 

, ( 

t 1 i1 t 

!hlf'<1t5 \(1 

Jl;!·ltf"i~ Vtl.lllf' 

i) i . f • HI, ; 

mi! r y po' • t'Il! S 

i. r . ,tl l f"lTIS • hf' 

Fllrthermu!"f', 1 t dea~ ly 

d 1 t f ete ;1 t lat ~ f r~ 

t ha l 
1 

pa: i e '. ~ l> <1 t e 

:reatmer.t gr'. l~ I--' ',) r grollç' Dy 

76 

t l' b .. 

r f 

th", 

ln j (,S l ne;, 

. , 

rIt, 

t : ' ;f(, t ~! ~ (~ç .. 

{lte (t 

Ff'l' steln, 

1 tif> 

r • ,'. ranr:lO:Tllzat lOf. 

whf'ther +hf' 

::C)r.s~dera~ ~nn or 

the 
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n 

Vrtf .nt 1:;n f 

( ( r • r () 1 i'l'Id ex;->erlmer:têll qroups an 

t ha 1 ; 1 ldqerflf' n' 

) ;; t l 1 H' il C f' il J :', ': d ~ ; [Jf l 

1 l ,il ~,' t '!'hr nll'Jh f'fff't t" of 

(. , j! Î" l; t lI!," t : ,~ * fJt-' ',' 

, \ J , ~~\ , p f t f .... 
, 

" 

,. ,'.t 1 l' (, • .< , i~' ! 1: t () ~ i" ~ i! 

•. ! Il ( ,j " 1 1 

t'!' "Cl 

fJP; '{~. : l( PV(i 11.0 ~ l('fi t.J: .! 

Thf'y <;tatpj tha' trIE" PXpf'rlmeflté!.I (jl')(lp ""ilS Îf>!i!- 1111.1'1)' j( !"f' 

dlc. Îlalqf": !f' ,1 'dH'>lrHJ home PlltJally 1,1.,' vs 1(1'" C, li t)t> 

dl (l1,y t lm/" dUl ,[H) • IIf' fUl j(, .. uf' 

exper lmeptill (~ l q ! l l ! ~'~ () f • l Y 

hiiVP lmf1'velllPflt ) " 

sf'ec • a 11 7,e'-! ge:' J a t t 1 C !lowP'Jer, : !:f' y . au, l ( " ed 

the :; t", d Y 

Rub~nstelr and , } 964 
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th!" way 

As 
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Section II 

Measuriog and Assessing the Quality of Care 

mill0 r" task of It"'5t'arch învo}ves thf> 

health care drl lvery SystPffi. Ar lmpOTli1nl Pd!t (1 f t III ,; .... ·0 r k 

cf healt7l Cêllf'. 

( [',~, , IL (1) l [J 1 Il'' Ile:, j th 

1 I!t {1' .. F l t .,1 1 nt 1 (,dl](" pd by 

of 

il L t 1 vit 1 f>~; , pvù.luat ion", and ; he t .'le i l 1 II es i) nd 

!,€,t t 1 ngs f "st r llet ur (' evaluatlon" (Abraffison. By 

def ITlll1(lIl, "Qutcome" refprs to what hù.ppens to t.ht> pat lent ln 

t () i) no f ':J r t hr' pù tIen t ; and "structure" , t 0 Illnatf" 

( h il ra (" t (' r 1 ~, tIC " : f per !->nnrH' l or t ,1:. 1 lit 1 es al . , 

19"17: . 

l f one examines the fIeld of qua])t;; assessment, 

Jlfferenres ':Jf opinion eXlst as lo whether process, structure 

0ut~ome 5tudies shc01d be conslderea separately or 1 r 

"ombl tiilt Ion. ln ~ne past, mast effcrt~ to assess quallty of 

':iHt' have ccnC'entrated c" the structt.:,e anè process mechanisms 
? 
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( And ers 0 Il r l 9 6 9 ; a Il d B r 00 k 5 , l 97 3 ) . ThIS was because of the 

general assumptIon th~t adequate resour ces and tec rlf101 ogy, 

(strllcture) contribulPO lo adequate dIagnostIc a55e~.sments <1nc"1 

trealment, (process) which ln lurn r'esul ted favorable 

health status ~outcomeJ (BrooKs et al., 1977). The structural 

mechanisms .. ere r:hlPf}y concet-ned wIth the desc!lr:'tive, inrlale 

î lli1 ra c t f" r l 5 t 1 C ~; of the fél("llihec; and Its human reS0Ur(C~. 

Whl]~ the pIOC~S~ methods \Vere concer"nprl \JI th ;.;hat t hE> 

phy~,.('liJrl dld tri illld 

Ac . , a 

j or t he po t i c~n L tllur; mf'(]f)lli l flq the 

if tllf'y truly 

t he de 11 very ()f Ld r{>. 

f[l("d:cal care Lhrough the pvaluation of resources and tt"calment 

procedures began to be dlsputed. 'l'he fact was the 

rplatlonship belween the medicaJ care process and the health 

~;tatus' of the was not always dlrect. Several 

stvdles reDorted that favorable outcomes had been achieved ln 

t lH.> prese.1ce of poor proces5 mechanlsms. While i fi C 0 rit ras t , 

adequate process mechanl~ms were shawn to be con[ounded hy 

lntervenlng variables, and therefore, falled to demonstrate 

the deSlred outcomes. sum, the validlty (or uSlng 

"SLructure" and "process" procedures t0 Bssess medlcal care 

was brought lnto questIon (Br00ks, 
1 

1973; Fesse1 et al., 1977; 

NObrega et al., 1977; Romul et al., 1976). 

Gradually, publIc policy began to take a new dl rcct Ion. 

Outcome measures were consldered to be the more valld for 

.. 

/ 

f 
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~. 

? 1 

purposes of qUùlity élssessment, ln :-('cognltI0n th<1t 

of medlcal care waS te maintaln and unprr)ve hf'alth C;:dtIlS. 

Focusing on the outcomc measures, the patIent hlms"lf hecnmes 

the source of InfoY'mntlOTl. J!owever, becaus(' of fCi1sli"llllty 

problcf.lf> in the measurpment of the long-U'rm outfomes, 

attentlon was dli"-'ctcd the ~>hort 'Ierm "prr)XllTIi1te" 

outcomes, 

not everYunf' l~Jt (_ nmp 

dcfJ<'u lJw W J despr ('ad \, 1 1\ 1 ~ • 

d(,;S~ ~)~, l"' /~ qtln. l1 Y r l 

prob}r>ms encountercd whet her ,,1)(' Hlpasureù proce<,<, r~11 (ut(OHlC. 

IndeCI C)lüllS, 

, . 
\J)rr\bined proce,>[;"")utcOfIlP n,lat l(Jn',hlp 

and reporled m~xed results. Support 

achleved by Ll51ng distinct proces:) meaSUrf'S wInch p(),,:;e~,:,pd t1 

concept ua] (l f fIl l il t i on with the studlC'O oulcomp ViHlilbles 

(Slarfield and Scheff, 1 '372; Lall'~er and Rodlfl, 

Gr~enfield et nI. 1981 ) . 1 t wa [, f c 1 t t ti a t wiedqe ()f 

the process of Célie couJd p::-ovldc i.I~51S1J!r)ce III lJl1cJ'?rr,l.\flcLng 

the outcomes achl~ved. 

Convr) <,ely, a VéH let y of 01 her StUdlf'S chalJpnged this 

lnterplay of process and OJtcome measur~s and werp able tü 

demonstrate l ha t ln tact no relatIon existed belweeII the 

process-outcome assessmenLs, thereby, , :-1 

inv31idated the process audlt. Thus, j': bas 
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that the choice am019 thcsp prOreG5 and o0tcome mea5lJ res or 
,. 

the combined process-outcome lsspssmenls 15 stlli not cleilf. 

ç,'" ,"1ence t 0 

QUi1:;·yof 

COllceptè.Jôlly to opL ,mal SYS' ",m t 0 

procJucp t he bcs~ P'\',;" hl p oulCOl1lp. 1<; c~ffi('J:t to 

q 11;-, , 1 1 Y ,- (' il r~' VI i 1 l 

r pt h 00 cm;:_ : () ycd 

() \1 t 

con t 1 ct ~ _ ~'~ l ( (, b e \1 <; P cl t (, (d l iJ ifl( ';1 tOI, ,r, (ln 

1 )" • ' l e~) <1'1 t : \ 'lflPI-OV,', 

researe}; 111 the fjt-<::L 

Measurement Theory 

In and evaluatlon studies oi health 

care, Clll11Cal assessment.s have been used :: ri lhe absence of 

more obJective m2ans to establlsh dlagnosis or record evenls 

in the course of dlseases. More recently, lIîCr€'ased efforts 

havI" beerl made ln lhe developmenl of qJùntl't-atlve melhods for 

the ev,,:), Jatlon of health status, 50 thal the assessment of il 

therapeu: c response could ne mon~ objective. 

Às noted by .Jette (979), Improveo hea~th ~s an 

undisputed u~lversal goal cf heal~h practltioners. Eval ua ~ 1 ng 

the exten~ lo winch tr.1 5 goal is achieved cortlnues ta 

cha Il e fi 9 e car e 9 1 ver S il n d r es e arc Il ers a l i k e . ln the health 
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meastJrerrent 11 ::eratu=-~ pub:: shed rlUflng 1 !H~ } ast t ",Cj decfldes, 

t'.v::-, f\lndamentnl 

mea n by :: he concept J n 

re sponse 10 thf'se r:;uestlv's, a pletholi1 or hf.'il ~ t Il .-:;' a t us 

for USe l Il P • , a lu,) t l n q effprt!; , . 
• L 

10 l Tj,;t ) t \JI J C'la} i 7pr~ 

cr f'.J t ('(1 • 

tl,',(\(,ll' Itc 

111,".1(> ';1. '.Ib J:; .' \'r "1 Il f r1 . ,,1 

mr'" • III l'Ill'" il 1 

Ole. ; ri. , JVI' t t IJ( ,0WPVP; "~(leIJt ::.r;t~·) 

t (, ~H>l!' 

abs t rclct ('one ept f, i r, orde r t (. qUill! tIf Y subjf.'( • 1 VI! lata 

( R } é} J ad ( 1'3 bEl; Cronbach, -.. ,}~l,l '37} ; Nurroa}ly, 19b4, 

A!, a resLJl t, measuremeflt Cil' "Iso 

l1nklng abstract concepts te emplrlcal Hlèlcant!> (Carffilll('5 and 

ce l 1er, 1 97 9 ) • The need to fJrIn up "soft" dilta in 7"he fIeld!' 

of :nedlCJ'1e and heal'n care tt'search (FelIlS~Pln, ~980) ha') 

liKewi~e l~d t(, the adoptioL of the rneasurernen:_ tllPo:,-y. 

MeélS'Jremp/lt JS thus des-:ribed il S ta k l ri q il r hd r il \~ t. p r l S ~ 1 r 

of somec 'îf' or _;suall} il t· :! ude or 

a t t r' 1 but e and putt 1 ng it ,"'"'tu il catpgory I)r 9 1 '; l ng 1 t 

nume::lcal val ue. The purpos", of t.hlS process l S ~ 0 a l ~O\ol 

charac.terJstlcs to be more preclsely Inlerpreted, :: ornpa r ed 1 

\ 
df'f:ned and man1pulateè.\ Th:s can be achleved ~hrougb Ihe c;se 

1 

\ 
of :nstr..JmentatlOn w!llch :s il procedJre of selecting or 

developlng measur'log de'nces or me:nods appropr:ate ::..) a·g:-v'en 

• 
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proL . f!m. 

Freq~.ently r'eference l ~ wlde 1 l t p r il t ur é t (J .~) (> 

to !:'f" "Wf'~ l 

ob! : l, f,,' : l ill 

"pe j IH 

of 

01 ilppj. "übi 1\' 'if 

19 '9) • 

Th r ~ ugh sc ale s 

Es~;e'lt1c11l y 1 a measure 

:vinq 

who pmploy : he

Por examr.f', 

met h, --:r;, 

1 () r ~ 'la r t l ( l 1 ~ ~'l t 

l'XI:. ,( 1 t 

t hec' q Jjj 1 l t Y oj 

of t 1; f' il V il • 1 ab. te Inst rumpnt 'j 

of r;,easurement, the variab:es le be 

stJdJed .:an be ,:lanfI('d. The r e are 

and ::-alio. 

four types ,:;f sca: e5: 

n(Jmlnal. ordloa.i Interva: The 5 i mp 1 est. l s the 

''l'")mlna: scule" w}llch c:on~15tS ut two (Jr more named ::ategcrles 

or claf;sec, whL~h <11(' qlJall,:atlve~y dlff~rent trom €3ch OL:H'r. 

i5 L~H' "ordInal scale", WhlCh ranks 

i:J.Jng él conllr"JUm; thus eoct) clôSf, bears the samp s;tuat:onal 

Wlllc!"' Il follows. The "lnterval 

scale" al 50 a ran k ordenng, :5 dlstlngu15hed ~ n tha t Il 

p'..lssessE'S equal unl ts of measure:;-,enl, tbus IT;aklng :t posslblc 

t,' Inte:pret r~0t only the arder of 5cale scores b;Jt a150 the 

::: : s t il n r: e be t w e e n t te m • TL e tll '3 ;; est :eve1 r; f mea SUl eme:1l i s 

~ 'le ~:-atio s:::ale" 

• -
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sc~le t~gpther wlth a fix~d orlqln or pOInt zero (MoSe rand 

Ralton, 19711. These scales ilre dCSCilbed 111 ascending arder 

G: power and preference. Each • 5 r.t ronger than the pre'llous 

t 't'pe, !:::;r It provides the lund of Informat.lon furnished Dy the 

pre c ed 1 n 9 type, but with 1 nforl.lat Ion 

1 Abramscn, 1~l79). 

:pquirpj. The 5ca if.' sl!cLld bp nppr{lpn fi te for ~l ~.,f" 1 f' t ht' 

'i • udy, k cep 1;1(1 ln mlnd . ht· ( ";lCPpt \J,'ll ~l('finlt : ()n ()~ th,' 

;, ' Jal,! " 1111(1 t hr' lb JPct 1 \~ p~) t hl' ';( udy . l t :.hou. . bl-' 

t . dl t 11 ;, t l,,' l', Jf'i1t P Ô ~~ (J t 1'" rTlf>t rl'Ids r; ! ddta ~,dlf'r' 1 ,H) • • f 

sh, .d bf' P(JWPT fu1 p,' 0uCjh '0 1 :"vldf' tbf' il ppr Of, : J.dtp 

: (, t dl J f~ • Thp Cil! f'qO! H:-f- SilOL. d bp clf'ilrJy de f 1 rH'd . ,1nd 

~-~ J f f 1 r J '? ~l t 1 P numbe r. : ii add l t ion, the sCéllt" shoul c br-

C~ llf'ct.ve exhaustIve and mulually exclusIve (Abrallîson, j979). 

Mf'ilSUrement ha~) been c·xaml:led Il' many ways. Each ~,lme, 

U1Pse q~estions cHf' confronted. 1 S 1 t rellable? ln ()t.her 

\<lords, :~ it <1"n accurale, C'orls:stent, and st able measuring 

l'strumenl? 15 'lt valid? Pul ln anat her way 15 lt really 

rneasunr;q what it 15 lntended to :neasure and 1S it relevant 7 

Il : 5 n(Jt ("i1ough for a rese6~cher to deslgn ar; Instrument 

b.nsed r0~mun sense and log i c . The pn nci pIe!" of 

measure;;,ent thf''Îry must be followed te ensure that the test 15 

rel1Elble, that the precIsIon of the test IS acceptable, and 

t ':a t the test valld or measur:;lq what it clalms to measure. 

Re_labillty concerns the degree to which resulÙ are 

L C ;J sis t e ~, t 0 r reproduc lb l e ae r055 repeated measurement~ 

(CarmInes and cellers, J 979). For example, an lr"ltelllgence 



16 

t pst l', rel 1 il t, l e ( J f i1 i'. J ri dIV 1 d ua 1 (J:J t il 1 n s apprOXlmatp}y the 

same 5CO[(' o~ repE'ated examinat Ions. Any measuflnq lnst rument 

15 r(-laflvply rl?Jlable 1 fIt l S mi Tl : ma l l Y 

Genertll1y no twn SCO~E'S .ln:' pxarlly 

but 1~ IS th .. ',ollrre ill\d degree (Jf varliltlor, that lf, unportant 

fpCif't11 r L 1 1 t bd t th" 

r J( ) () ~ l L 1 (' !~ ( J ,{ , 
(' " , l Vili l t1 t j ,l' III rn"i·~-;UrPfllf"·l " r"p j(j!'; t 1 f J f' f; • 

:'f>V(';- <, , cli J1. ~ p ~) ( ,i Vd: ud 1 ' ( dll t ( prp',Pl,! Th,,',! l r,( l 1Jf! " 

li h() il q;: () 11 : lH' 'ld r", t Pl 11Jt , ( ;) tr:- flq Hl.";,) hur Pt! (Ir ~d y 

crJn~) t iHIC Ji; 

as dJfferew~e:, t ' (' 

lnfnrrnatJ0f' or lack of Ob)ectlvlty ',Abramson, l Q 7!)). 

Obsf"rver varlatlon 15 il te rn, which refers tu var iclt J (,Il 

iirdilng from the persons maklng rhe ubservatlorls, and l.ot bOIT. 

chanqes J n the ( hinact en st J cs Le i nq measurl"d 0r f rom ! he 

mei'l!iUnng .Ilstrument 5. HOIo/f'ver, :t lfJ dlfflcuJt 

thf'~e concepts comp:et!'li'. The t"'rm 15, the,efore, used • ,_, 

var latlO!l 

dl! f (r en t 

obs€' 1\ ve r 5 
1 

betw!'er Cibservatlor;s by dltferp':~ 

OCCi1510flS lnter-ohsf'vpr Vil! ,a'Jonl --'1 

on dlffeler't occasIons (lntra-()bsprv!"! 

Althoug~! a~templ5 ~ust ObvlouSJy be made 

r:(J) lect rellôblt' data, l t - c - '-' lmpcrtanl to remember rhat tC'al 

rpl'ilbl}::Y ne, ther possIble nor eS5entlôl ( Abramsc·", 

~ giij) . AS Abramson 5tilted, lt .s unrea11stlc in st ud les of 

rel:abJl:ty t0 expect per(ectlor Y/hat 15 1 mpo r t il nt, 1S to 

twau » - . 



----~ ~~---~-~-------------.... -~------

k n (> w t h pd*", Ci r e f' il n d d. r ec t 1 C, 11 ,) f t h p <;yst~mat J - var lat :on (,' 

bU1S, pilrtl~'ula[ly for ~hose vùrlabj{>s that play ail lmp()rta~,' 

111 the Investlqatlon. B Y (1 e fin i t l n r: t t ~H> 

f' c; t l ma t r) r 1 ,-., t hf> t hf' c1VP rage Val\H" (lf 

t 1 U" villup WOdt 1 t ,Andelsofl, 19BO 

cl 1 t' • il f> III il , " 

t. ('? l () 1 j (J 1 Y ("1} -() ~ (J l t t Il f' f ~ () 1 l !Hô" f" ( 

r ,," 1', J 1 

(> ~> l, t' ri' l il J 

, 
( , l' 

t lw nH~d',',:: pmf'JI' 

(harl9t' III t t F 

fJI ope r t y \lnde r st udy t ha! carl bE' detli'cted wltt. il pa r ~ )( Il) '-' ~ 

!l1('(]surement Pl ocedu! f". QUi1nt1tatlve prer"lSl()!1 il 

of the phenGmpnon nf 1 nt el est "l ptt e 

Uhless these factors are knuw 

Howf'ver, emplrlcùl measures tha' al 

camp half ~ily towards achievl~g sClentltlr 

lTIllst .115(\ bf' valla, that 15, tlley m,-,st full 11 the PU!f-I(l',P fr; 

whlr r-. t IH'Y al p belfl<J used. 

ln cçnstlDst t Cl re~ iab111~Yt 15 mû t (;: of 

thec>rect Ica: 11' or leflted Issue becallse It lnevltôbly 

questlO:--., "valld for what purpose'?" Va Il dit Y : 5 thus 

deflneà as the extent to 

measures what lt 15 Intended 

WhlCh any measurlng 1 n s t r ume n ~_ 

ta meaS 'Jre (CarmInes and Zf'llf". 
\ 

19791. For example, a drlving test may be va 11 d as ê' 
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ho'" 1,/ f' 11 a ri 

hut ,fi 0thf'r pu: poses, 't.P's p tf'ntlà. 

"()rp vall'::éltf"S, :,ot ii test hut <1.' 

(J ! 1 ) • 

c , .J rne,:l<;llllr • 1 li ~,t r UIlI(l r t ~ () 

d l1d •. nd 

1 t :,p 1;1 tilt' lIIt'tI ~. • ;' 1 IIIJ . ..." r (HL!'- , t , f' ~ ci f lOf) t 
, <-

pI! r f" l' 1 < wb 1 ( . J t • < hl' (' tlCl";>' (~ ~ ml 1 l ('" of: ,lnd • (' 1 II' .. ' , 

1 q i', Vd1 ' l t Y 11'· 1 H.! ; 1 Y " 
:.,1 1 t l' ~ (J f' ~ ;' p p ~, ,1 t IH' l , 

lit! Il " 

dl 1 Il (\ t ; J r : i)(' : 
, 

i1: v <1 • 1il t 1 j', dt, .;.('nrll· 

rfIf'iJ S ll'f' t hf' ùt· r J but f' 1 fi 

l q ! fi 

va Il da t ed pa r t l C lJ l il t 5 f' r t li '.j. Jrnpor' élnt 

rp~ eXamlllf' • t1f' va ~ l dIt Y ot thE' 1 nst r .Jffif"rt t .. 1 th' PSpN t G t () t 'lP 

r,a t lmp(,;-'ant l (' l r the '") 1 udy i) t ha·-j 

(Abr amson, • q]Cj). 

val 1 (1 , .- y w ;1 > (' Il t 1) 

InstrJment "looks llke l t rr.1';' a sur e !" wha t l t : 0; 1 ntended • 

thf' :owest fortll '_>f ViL.dlty. Content \:allfJit';-

the nt"xt ty;:::e uop:.::-tanct", conCE'rns tne 

,dan and c:,nstruct or the scope of :.he ;nstrument. 

the quest does lt 3dequately sample a11 the elements :, ~ 

the compos: ~e var :able lt a~ms te 'i'easure'? The thl::-d lype, 

,1 • 
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! l mi! r. q 5 t ha t t hf' rel S 

il corre~atlon bet .... een th,. meas;.."re u"der Cf.'- "ldeoratlor. and 

ar')ther ~)(le[na. mea surp.. pjnaL_y the fi\05t 

cr,nstruct vaL:hty 1 fi e va] ua t e d hy lnvest 19at l ng what 

q~alille5 Cl test measures and by determllllng thf' degrFF ln 

w ~'. If: h c e r t a 1 n f> x pla" a t 0 r y (0 n cep ~ sor ",:::>n s t r-l., C t 5 3 (' rOll n f ! n r 

t,prforrnar·ce O'i ;J tes' 1 IS~ii' and M1Chfl(>., 198 .... 
.. ~. 

1 r' "l)m, t Le ut;;: Zilt ~ 'Hl of 'Île !,c.encp rf meilsureme-,' III 

hea 1 th dnd 

( ; :-n Pi) r ; ~, " () f • pst 

(J) ~, f" r v (l \ ) 

~I()m st éllV..!dI Oi13T' Ion :-reas\ltP<,. II l'j ~.! 's S 1 b • f" t () 

1 f"port r es Il J • ~; 1 • ln if •• ::. ) Z ln" 

; ddgerne f.: h. 

Indices 

The most common conceptual focus ln healtl1 evaluation 

, n cl j ca t 0 r S s pe c i fic a Il y designed fer USf" wlth chronic 

r,1ndltlonS has been concerned wllh patient .1idept".·dence 111 

dctivitles necessary for dally l~·nng. gxtenslve ',' ~djes have 

been conducted by researchers such as Carey ,,',d Posavac 

1978), Inversen et aL, (1973), Jette 09781, Katz et al. , 

19721, Mâhoney and Barthel (1965), Pfeffer et a1.,0982 , and 

':'ourtell0tte et. al., (1965) to çreate asseSSffient lnstruments. 

Each llistrume;;t examines different components of actlvity 

WhlCh can emeompass the physlcal, menta l, soc laI and/or 

functlo'lal capacityof l n div l d ;J a l 5 l r' a pa r tic u l a r pa t i en t 
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popu 1 il. lIon. 

40 

How(>'.,ler, or:y seme of ~hE'se lr.strumer.ts Lo\le be~n 

'3landardized in ter-ms of valldlty and rf"11ahl1ity fur S[Jf'Cl f 1'_' 

pat lent groups. 

One cf the criql'~al mei1Sures of ilr:t Ivlt les r,f da::y 

1 j v ) fl g (ADL) for JSP W:t}1 r;)I0nl!' patients. was dew"loped hi' 

Mahonf"y Bl'd Bart he; 

f'xc1tn l nes 'he 

JO fat't()rs rf'~i1ted 

moh) lIt Y , The Bi!: t hel Sr al(> 1 (>(11, ...... 'iJ 

On f' iH il " f" n' 

he i n (J ab l fi' • () /-lf" r f () r fT' a fi 

actl'nty lndependently ilnd felller pOlnts for pf'rformance WIttl 

help. The score -Jalues are weighted and may be l~), 10,~, ()r 

O. ~ score of 1(,,0 indlcates the patient 15 able t') provlde 

personal care fOI' himself ln the home, althüuqh independerlt 

IlVl1Hj mai' be l.imlted by other factors. In th~ rehabllitatlon 

settlng, the Barthel Index correlates weIl with clin1(:al 

Judgement and has been &l,r)wn ta predlct both mortal1ty (Wylle, 

J967) and the atlllty to be discharged ta less-rcstrictlve 

settlogs IGranger and Greer, 1975). 

In the past tew years, ten factors of the Ba r the lIn d e x 

have been expanded ta coyer more precisE" levels of activlty 

(Granger et aL, 1975, 1976, 1979) and it is cùrrently called 

the Barthel Self-eare Ratings {Gresham et al., 1980). The 

factors are scored by assessing whether the pat lent can 

perEorm the actlvlty lndependently, with help or supervislon, 

• 
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r n rl .- il t il l l .. 

i'recllctable prC'r:F""'551Qf. 

:eveols, 

FIGURE) - 3 - -~--~--~~. 

Barthel Index Scoring System 

Total Dependf"'ilt 

21 '* 0 

Markedly Dep~ndent 

hl- 9CJ Moderately Oependpnl 

Sllght ly Depend~nt 

10 fJ lndependent ,r. personal care 

but may not be able t 0 11 ve 

alone, perform housekeeplog 

tas~s, or meet the publJC 
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At <l 

5cot!' 'f 60, rTi0!it patlf'nts are lndf'pendenr ln OilS.C ,>l{)l:~} nnd 

"alf ! t:élnsft'; i'l nd i\JTlbu J il t f' W' J t r: dS'll:,tanc~~ 

l', .ïdd J t ;, 

',uqqf",t lflll t ha! 

Uy df::f 1 n l t :',' , 

alpha, ,} synonym tor d~Plnid 

est imat~ o[ llw v)rrelat lorl b('lwf:"en the total scure acros~) a 

Sel) es of Items tram il ratlflg sCille iind thf> tr~tal secte Uwt 

would have been obtalned had il comparablf' serlf'S of items been 

t"mployed {Last, 1983!. :n terms of val1dlty, the Bathel Index 

has been u~eful ln prf'dJctlng patlents outcomps and c0rre]ates 

hiqhly wlth other accepted dally lIvIng IndIces (Dnnaldson el 

ill., J97Ji Gresha~ et a;., 1980). 

Thus, t 111 S l nde x hi) S seve r il J advanlage s for \jse ln <1 

CllrllCal trIill. 1 t ,(' 
• 0) relatlveJy complete ln terms of ADL 

\ 
lequlrements tlnd l t 15 senSltlve to detect small but real • 
cha '1qes ln Eunctlon. ! fi sum, the Barthel Inàex 1 fl probably 

the best known formal'.zed functlonal assessment Instrumen'.: in 

cur~ent Amerlcan medlcai rehabllitation set t : Tigs (G:-esham and 

La b:, 19 B 4 ) . 
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Katz (1<)77 1 , was instrumentill 10 thf> creatIon cf the Katz 

Index of ADL WhlCh 15 an ordlnal scale measuflng SIX outcome 

varlables of daily JIVlf)tL .Cases are r-anked from À, (wost 

independent) to G, ,most Th!:. ; ndex ...,as 

(J!lglnal:y crf'ated to measure the- {'ft('cts of ("'ont ï nued ('EH!' 

for ('hr0r11C patlents ln th(' cOmmUn1!y. lt hilS a spec 1 tIc 

J os i and 

11 d()('~, 'o! 

, ,\rnp~'llsd t r- I () 1 t b,p 1 n'd';'·', 1 t l'nt y t n ',Inil J 1 ~ltl t ri.-, : 1 lj 1 t p ('hill1éH~') 

ln Cl 1"J\lp'; of pdt 1 f' n t ~; (Gl P.shtlfll (' \ i1 j . , ',(HW) . Il l t :,ouqh . . tlf' 
rat 1P(J \ !) .i l ch(lt orr,o\J~), the way li' WhlCh t '1 f' observat j O[)[; a:-e 

made pe rnll t lhtfer(>nt lat ion lhosc who i1le 

lndepend€'lll and tlwse t'hat can perfürm the actlvily bul wlth 

belp. VilrJ,OUS :.tudH'S hnve been fpported wlllch deHlonstrate 

that this scale 15 hlghly reproducib1e. C:oe[flclents of 

l: e 11 il bIll t Y ha ve ranged trom 0.94 tü O.9i, tr-uly excellent 

conslstency (Kane and Kane, J981)_ 

The Kenny Self-l'are Evaluation (Inversen et 31.,1973) 15 

il n urne rI ç il 1 sc tll e t ha t sC(Jr~s seven major- ADL çategories, 

Ibed acL1VltleS, transters, lOLomot-Jon, jress l fig, personùl 

l t l S scoreà trom 0 hyqlere, bowel and bladder and feed:ngJ. 

( de pe n d e [) l! t 0 fou r (lndependent) ln each major categoryand 

assumes each te be welqhted equally. Therefore r i t produces 

sr:ores from Q (totally dt>pendent) to 24 wh:ch meatlS a patient 

l S Independent ln ail categories. ThIS scale, based on the 

assumptlon that nurs!ng care requlrements are the reclproca: 
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of funclionôl deflcits ln ADi.., avolds arbltrary weighung und 

15, thereforp, les s pra ct i cal for po st dlschurge moni~o1lhg 

(Gresham et al., 1980). Howev€'r, the areaS of éeliabllity und 

val ldity of the scale were ~ilcking in studJes dF'scriblnCj thl'> 

i ndc x . 

P f (' l f f t' r ' f, Mu)", '. rI i me"" r;) oon 

J ns! r Ulllf'nt, t he CiAns 

!I(>eô~ of thl' pl(1 p rly fl(" lent 

il ~) c; t' C j ci i II ci i v J d ua J f) or :Jl 0 Il !-' ~, ol 'H'op1,- f' x 1 (' P -1 :; be r () oel ~ he 

phys;cal pr obl em~; (1;"' :J IH~é 1. t ft spr'VIce l NF" ! ; eme r' t i'. a 

l ne l ud('!} s('ct ions to eval '.Jate mefltill 11ea l th, soc 1 al, éllid 

economic ['roblems as well as Impairmenl Hl self"care capi"lcity. 

l t 15 nrored trorn C, (out-standlng funct.lon) t 0 S 1 X 

(compl ete l mpa i rment ) wlth each area belng rate~ separalely. 

SpecIfie tests of rel1ability using the test-retest mpt!lod for 

conslstency and lnler a;,d lntl'a-observer relli:lblllty hi.1Ve béen 

reported and rapge from 0.34 for ment,,} heallt. lo 0.84 tor 

. physJ cal health ln inter-raler agreement • FacE' and cont~n t 

were ach 1 evcd through the con struc t Ion of the 1 nde x . 

Criter-1on-relilled val1d.ty 1..:51n9 Kendall's Tau 'J a lue 5 r il n 9 e d 

from u.bO to 0.89 dependlng on the l'valuators (Fi l ~enbaum! 

1981 ! • 

The LORS Index (rA:,vel :::;f René1'b1l1tatlon) :Jeveloped by 

Carey and Posavac (1978, anè 19801 was deslgned to evaluate 

programs of physical med:cine and rehabi: l tat lon and 
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speclflcally WoS used te determlne whether 'üscharged patlents 

ma i n ta l[wd the 1 lT'provempnt madC' dur 111q t: " 1;' 

(FLS o!;'ve loped !)V Sd l' ,~o 1'1 il} • 1 ; l q 1 ) h,,' Tll,11 ; ,y tH'/"11 

t e!;t "c! Oll st l'ok,' pat , ." :' t f') .. 1 t ,-,~r)P!')fJ" ur j. I\i} ta r ,)' ~l nd 

memo! " 1 .111 ,! tll SC, 'lf'il~)L .:~ :J ..,' " 1 h('! II,' , 
l t'ni dll r l(~ l '1]1 

s lInp~ ': ill T " '1 1 pc t P( 11 ' 1 Ill/ ( ('(i \Jf 1 [ \{ 1 ,1111 , 1." Il 

f UJ1( t ,)[) ,J,:, :"'->(l·,p·d , l" (1 1 • \l [ " ! ( "1 ( , 

; ndl ( i E~~, 1 1 tL ,h y 1)[' 'Î " 
• ~ t (':; 

t ha't ; h<> ", 'v 1 t ' " ,H' l!ll)l} , ~. f lr"111 If 1 ,-
! (1'1 1 Y 

. :)O!,{' (1 r f"IJ ( 1 li ,h l cl, 1 f( 1 " \ , ' ln () \ l t 

t h [ Dl L: " t r r .; • (il (' n t w (' 1 ( 

{' 11,11' ; 1 1 t Y 

.- ù Ill(' p r fi f (' ~) S 1 1\ n" l ri.:, ( l pl. ;, c' . 

~ ; om e; t bel d nu! sr 0 r Il S PO\!:' P 

~ ::-' r rel a t 1 on ri of f \) r '()CJ'" t lOf). 

C'Xftr,,~ ,'~ 1: -,CrTlLl} 

.P:; ,,1 O. 'lj for 

,j ('. : P \ f, ~'l ~ '. 1 \ l f., dex 

t~ e ,,1 t t / the 

l;;~lllde :fW degrr-' of 

{~x ;;e rIen c ('d f r ; d:~f,CLJl 

;-man-:: (' 1 S 
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scoft"d or~ rI scale of one, uses nc help, ta fIve, unable to do 

the actlvlty. Scorps for aegrees of paln an~ difflculty range 

f'rom zer0 , no pa Inor di f f icul ty, ta seven 1 severe pa l r Of 

difflcult:y. 

Ea r l : (> 1" St ud 1 f' 5 (Wylle, 1967; Grangf:>r and Greer, 1975; 

Anderson pt il1., 197E<i Cilrned thr· 1!npllclt assumptlon PirIf" an 

lncrease Irl depender".e ln ~.he ppr-fannance (~f an th'! IV; t YI 

constitut'_:cl il 

a t tri bu t t- " il n 

be (l 

1 0 <; sr .. '- heill;. b . 

'. ln p;)in il~'o/Ol' lcvel éd diff lC_ultr ln funcuor,. The r-f! fOL f' f tif' 

f PC l~, t ha t ! he us€" of il can-:- to i'<"'lbulilte, uught lo bi' 

consldered wilhln the conlext of the deslred function. 

ln a s(>('ond study, the Jette team (Denlstoll et al., 1980) 

used the scale in The PiloL Ger:atnc Arthr~tls pr'ojec-t to 

Lest the hypothesls t!lat il rnult idisé:lplinary health tenffi CCJld 

improve the qunlity of life of o~der adults wlth arthnt:s. 

Compa~lsons were made wlth ~ wel~-known standaI~ index, th~ 

Pallent ClaSSlflcéitlOI! ApprOilch Dy !(il t '7 (1972) and JOil€>S 

Both a concordance a~d lntfo-clas5 correlatlon 

coefflClcrt approach was used ta assess the i nter'-observer 

rellablllLY. Agrpemen~ ratio for depHndence raling was fo~nd 

lo be J~)~, for <:;11 but lwo Items, however, ratlo~ for degree5 

of paIn a:-;d dl f f lcul ty on ADL perforrnance were generaJ Iy 

10wer. MuS: of the ObServer disC0!:'dance could be attnbuted 
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t 0 '1 a rIa b l l l t Y ln intervIewer lnterpretatlon of deflnllions 

and concepts of the Index. The author concluded thilt fllrther 

vork on traInIng and standardlzing Intervlewer5 was Jndl~ated 

fnr" turthpr stùdles uSjnq th15 nssessment instrumen~. 

t 11 f' ma ) 0: 1 t Y o! 

f ,ne! Jona1 . .. pa t 1 (' Tl t ;, . 

2 ~ it {' (II'! r f) 1 l :Jl ci (1 J rî .. ~ ij l , 1 Il j 

:U11 t • r J y ( , l ob JP' t 1 \If' 

tf!f;ts Wer!? devf'>Joped :0 quallfy rerti1:r 'lPUrO;()qlci_J funer 1 un;:; 

cogn l t l'"f' , st renqU'" 5teadlness, r e a c t l O') !" f speerl, ,. 
coorcllnatlC)n, SPflfwtlons, fatIgue, galt, 5tatHHI, Joel selectE'(l 

skll1s of dady 11\11ng. The long--term 90a: "laS to bnng tn 

rllnicaJ neur:)logy, H type of quantlflcotlon of the ne:vous 

system so th<1t the tesults of therapeutlC lna,s mlght, ne 
1 

evaluated more Ob]ectlvely and hence be more Valld. The tests 

have bec;) extensivel:; eV3Juateql ,-,nd lJsed ln severnl randornlzed 

':ié)uble- bll nd t flills Pilrklnsons , " 
dJsease. An ~xample can be seen 1 n thp study conducted by 

Kuzmd and Tourtellollp (1965) , 

~eprodUClblll~y ot a botlery of neurologlcal 

QuantItatIve Examinatlon of Neuro10qlcal FunctIon. 
\ 

tests, the 

Using a '"4 

by 4" Graeco-Lati~ Square design vIth 2 observatIons per cell, 

data vas col!ected ta determlne vhether different observers 

• 
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cou~d obtèlln comparable results; the of 

IH"UrologH:al function vélned tram rjay ta day ln repeated 

admInIstratIon of the' lests; Mid whE"ther the l(>vel 

tunct Ion varieri durHHl V<111 n \lS penuds of 

day. 

'!'w() .:' f the' 

d,ffPIP"! 

('Vd l .li'! r or ': 

Pllrl!lPI, 

HIOle lmportantly they chn not 

., 
ha t te ry of tests were admlnJstered on the tour consecutlve 

days. 'l'he authon; roncluded that tLe battpry ot tests loIould 

provlde a more objectIve means of assesSlng neurolùglral 

fllnct Ion lhafl the cc)nventional exanllnatlon, and thu~, shc>u:d 

have conslderable merlt when u5ed in therapeutlc trIals. 

Kuzma and colleagues (1%9) 1 followed wlth a stuày 

deSl~ned ta assess the rellsbllity of three Instruments used 

ln Ihe evaluatlon of Multlple ScleroSlS patit'nts. The de!nqr, 

of the experlment was an Incomplete LatIn Square as descrlbec 

by Federer i 1953) uSlng five exanHners and ten patIents. 

Each patIent was examlned only three tlmes at the beglnnlng of 

the study and three more LImes SIX days later. USlng analysis 

of VarIance for extended Incomplete LatIn Squares, the results 

showed no slgnlfl~ant dlfference among the evaluators on 82 of 

the 87 ItemS used to measure neurologleal functlon. There was 
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no slgnificant difference amonq the average values of the 

sequence of the 3 examlnations nor among the ilverage 

Increments of change ln the numerlcal scores between the flrRt 

and second trlals. 7est-retest reliabllity coeffIcients fOl 

5trength tests were the hlghest with coefficients ln the 0.80 

t(l a.cH) range. 
Il . , 

Speed and co'ordlnatlon coefflClents were alse 

O.~-,O and (J.bO. Thus, the- rf'sults of lhi', c;tudy 

the- ~valuêltlon methods werp reLable r 11H" 

,1 neuroloqlcal status when u~ed J n Jill ( il l 

lIf'ndf'r sorl (1915), was Instrumental 1 n ci p " cri b l n 9 il ri 

add i t lona1 SO~1rrf" of e-T ru! . He was partlcularly concprned 

wlth traInIng of aIl study rat~rs when attemptlng to establlsh 

rater reliabillty. ln th15 report, he discussed the possIble 

var18tlon of scores among ptogram Instructors as -Iell as the 

study rat ers and suggested the lmportance of testing aIl 

pxaminers ln a simllar manner. The study conducted 8 

çonSlstency check of aIl raters en9aged ln their m~ltlcenter 

cllnical loal. After extensive traIning, inconsistenCles 

werp signlflcant ln only four of the twenty-elqhO tests 

performed. USlng test-retest methods, they clalmed strong 
, , 
~greement for most of the tests ~hlCh Indicated Ilttle or no 

learnlng effects. ln concluSlon, the authors stressed that 

examlners responslble for clinical 

evaluatlons 1S critlcal to the successful use of IndIces ln 
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Thus 1 t 1 S increasingly evident that the success of any 

health care research is dependent on assurlng that the data 

C'ollected are of good quallty. Otherwise, it 1.5 unl1kely that 

the conrluslons drawn are reliable and meaningtul. In the 

same manner, knowledge of the !,ources and extent of systematic 

varlatlon fOf large scale clinlcal trlals enhanres the 

credlbillty of the study (Ga:-raway. 1916; .Jette, 198fl; Kerner, 

J 98 ~ ) . Therefore, l t l S tht> bellef t ha t exter.Slve and 

del,llied quality cuntrol procedures mURt be developed ln any 

Cll~IlCill trlal te a~)sure good quallt.y performancf> of al! lt5 

pa r t 1 (' i pa n t ~) • As Knatterud (1981), statE"d "concern fOl 

quallty control procedures should begin ln the early stages of 

plannIng an<'1 continue t111 the fInal study paper has bE"en 

wrltten. An error-free study 15 not a reasonable goal, but Il 

15 important that the number of errors is small and that 

erron, Incurred are randomly distributed arnong the study 

groups." 

When conducting a therapeutlc trial, there Bre many 

factors WhlCh influence the qualltyof data and thus the 

re~ults obtalned. Prlmary concern involves the' measuring 

Instrument and the manner ln WhlCh the Instrument l S . 
ad111nlstered. 

va rlJ dit Y 0 f 

Therefore, the issues of rellabllity and 

the proposed measuring Instrument must 
. 
be 

\ 

conc;ld~red. Yet, in examining the literature, one 15 struck 

by the relatlvely few articles addressing the measuremcnt 

lssues associated with the formatIon of rel~able and valid 

health status Indicators and the interrelatlonships among 

them, Most work has been directed towards the general 
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population (Brook et aL, 1979; Chen, 1976; Patrick et aL, 

1973; Reynolds el al., 1974; Stewart et al. f 1977; Wolinsky et 

aL, 1980). Nevertheless, it i5 a fact that the measurement 

of health stalus among aIder persons is lndeed, one of th~ 
, 

most lmportant research lssues faclng gerontology toda):', 

partl<..:u1arly when out come variables are belng used as 

lndlcators (Jf health services utillzatîon (Wolinsky et al., 

1984) . 

Presenllng ilt th!' Nlll Techno)ogy Assessment Conff'renrf' ln 

1983, Rubensteln pOlnted ùut that c()mprebent:;lv~ élssessment bas 

becorne one of the ('orn-erstones ot genJ:1tl'ic medlC:;inp and 

suggested that Improvement in dlagnostic accur~cy co~ld Jead 

to Improvement in ,treatment. He C'ontinued by stating that lt 

was a maJor objective of most geriatrlc 6ssessment ptagrams to 

avoid inappropriate use of services, espedally those ln 

lnstitutlonal settlngs for reasons of compassion and cast. 

Reporting trom the 1979 Report of the United States General 

Accounting OffIce, he stated that at least 10% to 20% ot 

patients i'1 skilled nursing fadllties and 20% to 40% of 

patients in intermediate level care facilitles received 

unnecessarlly high levels of carco ThlS was a wasteful use of 

scarce resources and thIS sltuatlon only created further 

disab1l1ty by leading to premature labellng of a patient as 

lrfpmedially i Il. He cond uded by stat ing that there was 

growing eVldence that assessment could lend to Improved 

appropriateness of placement. 

Yet, apart from the development of a tew trequently used 

lndices of health status (Duke University Center for the Study 

... 
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Dt Aglnq and Human Development, 1978; Ka t Z et a j • , 197"2 ; 

Li'lwton et al., .1969, 1982; PfeIffer, 19 7 ')) and the st>lf-raunq 

scales ot health statu! (Linn and Linn, ]982) gercntolog,cal 

studIes, for the most part, have flt'glected the evaluatlon of 

t 
these health S~·ltU5 meilsuremeni lSSUe-S among the elderly , 
populatlon. 'l'hus, confusJon remalns as tn the [t>liilblllt.y 

and vé\lldlty for thi' m(1)orl:y of meaS\lfeS useà ln detf>rmlfrlnq 

('"JE' 1 k 1 11 As Këtl1t" anrl Kallf- \ l '-lfl) ), 

P(,·'1tf'd ut. t heri' 1 () 

lIICllldt·" 1arq(' number of s,:'(lles as cl S LI bs tif ut e f,) <: dt f' t 'Il 

tillQetlnq of w"ys t(J mf>ilSLJrE' the desl!ed oulcomes of t he 

pr0Qram and this procllvlty must be avoided. 

'!'he use of measurement scales 1 n the 3ssessment of the 

the elder1y persan. has comp to be 

essellt'lal both to good gcnatrlc care and to InvestIgatIons 

functlonal status of 

documentlng the effect of vall0US lnterventions. Howf'ver, 

Kane and Kane (1981), provlded a word of caution as ta the 

dangers of over-lnterpretatlOn or nl151nterpretatlofl c,f 

oute omes. They stated that onet' a scalp has been created to 

mea5ure il complex and abstract quallty, Cine llust be taken not 

ta redy the scores. whlle 11. 15 importLlnt to systematically 

assess Important aspects of f une tian, 1 t 15 8150 essentlill 

that the Instruments be chosen carefully based on a knowledge 

of the content of the instrument and the h~story of 1tS use. 

Further, Il 15 a fallacy to assume that instruments proven 

rellable and valld ln certa1n speciallzed centers wlll 
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continue to be rellable in the hands of other researchers. 

In summary, the health status of our elderly population 

and the consumption of health resources are two aspects of 

health-care management that demand immediate attention. 

Care-glvers must continue to try and imprqve the health of 

this segment of the populatlon and must do 50 in the most 

effectlve and efflclenL manner posaible. Achlcvement of thesp 

goals ran only be mastered Ihrough well'dcslgned cl1nienl 

trJélls whkh foeus on geriatric earc and sef>k to obtain 

rella~le dnd valld data. 

• 
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CHAPTBR II 

The Parent Study 

Description of the Pacillties 

The Royal Vlctoria Hospital (R.V.H.Î 15 a 749 bed 

acute-care Instltutlon located in the core of Montreal. 

Afflilated wlth McGill Unlverslty's Faculty of Medlclne, it 15 

an acllve teachinq and research-oriented hospilal. Al1 m810r 

medlC'} specla1itiles, ather then pedIatries are offererl. In 

addition, i t lS close1y associated wlth t he Mont rea l 

Neurologlcal Institute and the Allan Memorial Instltute. In 

the fiscal year 1979-1980, there were 20,175 adult admissions 

with an average length of stay (excluding psychiatrIe 

chronic care patients) of 9.1 days per patient. ln 

period there were 44,046 emergency room visits. 

Tnd 

t~ll s 

The Royal Victoria Hospital has flve medlcal floors. Of 

these, one fIoor i5 located in the private pavjllion and i5 

used malnly for elective and semi-urgent admissions. The 

remainlng four general medlcal floors, have an average of 

26.25 acute beds, and 6.75 self-care beds per floor. In 

addition, there are a number of speciality units: the 

Intensive Care Unit-Cardiac Care Unit (lCU-CCU), the 

Cardio-Pulmonary Investigatory Unit, Palliative Care, 

Dyalises, Dermatology, and Renal Transplant Unit. The 

self-care beds are used primarly for the electlve admission of 

patients who do not requi re nllrsing care. However, 
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active-care patients can make use of these beds when direct 

nurslng care is no longer requlred. Although the Tenth 

Medical (loor does not have self-care facilities, i t ha s 

access to the beds on other f100rs and Slnee the occupancy 

rélte for these beds avprages around 40% lo 50%, there 1 S 

rarely a problem of aCCPS5. 

Each medical floor has a' grou~> ot r;~(1tf phy51clélns ln the 

Departmf'nt of Medicine who Hll'otatlon are responslble f()[ 

patient management. In addItion, there lS il medlcal hou5~ 

staff conslstlng of ont' senlor resldent, one lunlor resld(-'nt 

and two lnterns. ThE" stafflng of nursf'S lS serVICt·tid based. 

Nurses are assigned ta speclflc floors accordlng to thPlf 

speciallties. A social worker and a dietlclan are avallable 

for each [loor wh11e two physiotheraplsts and one occupational 

therapist service aIl four floors. PatIents are evaluated by 

the professionals upon recelpt of a consult from 'the hou se 

staff and each case is discussed at weekly social servIce 

rounds. 

Emergency room admISSIons, el the r directly or through 

lee-ecu, account for at least 90% of the actlve care bed-days 

011 these floor5. Because of the constant pressure from the 

emergency room, elective cases have little acceS5 ta these 

beds. Direct admisslons tram the emergency room to the 

medlcal floors go in sequence. Thus, when beds are nct 

available on a given floor, patients are temporarily 

transferred ta an area wlth room until the designated floor 15 

a cc es s 1 b 1'~ • -----Exception tc-" this procedure 15 se en in the 

example, when patients are transferred tron the Tee-eCU ta the 

/ 



medH;iJl floors. Thf's€ patlents account for 10% of the patlent 

70 l't'Ars and over and can not go of f ·serVICP. Therefole, they 

go ~() thp hrs t 'flpdicéll floor ln Ih~ ~pquencp wheM an empty 

bed becomes aVBllablp. Ha rel y 1 S () un i t dropred f r om t hp 

pa t l (' fl t " • 

t II t ., ( ,t t!lp rH~X! 

~ 1 () 

,t t homp . NOrrTld l 1't f 'Iles,> r)(\tlPllt~) 

.Ir" locat P0 ~'Hl t hp El ghth and Teflth Medical Wa'l d~; / however, 1 f 

the ce rJ sus l S t () 0 }1 l 9 h , these pat lents ar-p tlans!errf'd t () 

other areas ln thf' hOSpltiJ} !",O that 

f 100 r 5 . 

tlH:< Ioad lS shined by ,111 

Description of Parent Study 

result of a .,hortage of chronlC care beds lfl the 

reg 1 0 n 0 f Mon t r e a l 1 pa t l e n t 5 l n n e e d 0 f c h r 0 n leI Tl S t' 1 tut lori [l 1 

care dre belng served ln the neute-care settlnq. 

govprnment pollcy, the dcute hospltal wlth thE' great€'st 

ChrOTllC rare patients has fltSt prtcnty for proportIon oi 

transferring patIents tü speclallzed long-term cart? 

Instltutlons. Because th~re are Ilmlted numbers of patIents 

ln thlS cateqory at the Royal Victoria, lhlS hospltal rarely 

can make use of thlS opportunlty tü transier pa t 1 en t s, and 
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thus liberate bed's for acute-care needs. 

Therefore, ln July 1980, a division of gerlatrlcS wlthln 

the Department of Medicine Iwas opened at the RVH. ThIS 

section differed trom ot:her divisions tn the hospital because 

It was staffed wlth B multidlSClplinary te~m WhlCh funrtloned 

as a consultation unit. Th("-1r dUlIes WE're concPfltrated on the 
1 

piltlf'nts on lion mc(hcr.l floo!"<; i111d ollt··piJtl{~nts were pl'ovlc1ec1 

upon r€>quesl. 'l'tH> éJlms of thC' t Pélm we1"(, tn provlc1E' efllly 

1 mpr QV 1 rHJ fUllet lOfliil il1ld psycll()SOClill !;tattJs" 

ilppr opri il t f' t 0 t he pa t lt~ nt 5 ' and lhe famIlles' needs. 

Furrhermore, patient and fsmlly involvpment was encouraged ln 

the care proccss through indlvldual counselllng and famlly 

conferences. 

Presented wlth the opportunlt.y ta examHle the 

effectiveness of th 15 ne"" gerlatric unIt, a controlled 

cllnlcal trIal deslgned to sturly the effects of addlng this 

geriattlC consultation team to the tradltlonal pattern of care 

for elderly patIents was establlshed on the aeute medical 

wards. Patients over the age of 70 years who were admltted 

from the emergency room to tWQ control floor5 (SIX and seven) 

and two trlal floors (clght a'nd ten) in the medlcal pavJll10n, 

were then followed for SIX months. The obJectIves wcre to 

delermlne ~f the qerlatrlc team was able to effect iavourable 

outcomes ln the areas of: lcngth of bospltal staYi place of 

residence on dlscharge; phYSlcal, mental, and SOCIal 

! 
f 
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functional levpls; and post-discharge consumption of medical 

services. Additionally, data on socio-demographic 

cha r ac ter l st l cs, functional status and diagn(-,si s were 

coll('cled to dC'lC'rm'Înf' if cert,lln patient chafilcterlstlcs were 

of vi;llue <15 prf'di.ctors of oulcome ln lh]5 sei t Jn9. 

The admlssion criteria allowec1 lnclusion of only 

rf'Sldent:, of t hp qrf'i1t cr MonLt('dl i1red, ellC]1bJe fer MedlCé.lre 

1 n y (~a r ~; .1 Il li 0 V f: ; <Jne) Jw 

: Oflil. 

1',1 tient~; exc 1 uded from study w('re 

el€'ctively, t!lose ln 5ub~> , l cl lit Y be ,1 ~; a!; we J l ;) r; pa t i ù nt;, 

t~ansferred from olher f loor:" 1 ne 1 ud i ng reu-ecu. These 

patlents represented 10\ of emergenry admi~Sl()ns and for most 

of them, the process of care domlnated by 

post-myocardléll Infarct proctocol. Pat lents admitted as 

soclal admIssions to the two trIal E100rs were alGo excluded 

from the &tudy. These IndlvlduaLs represented less than 5\ of 

the emergency admiSSIons ta the trIal floors. 

Study parrlclpanls were aJlocaled from the emergency rcom 

LG the four medlcal floors by tradltlonDlly establlshed 

procedures as descrlbed earller. PrIor rI, ~he start of Lh€> 

gerlatrlc team approach, ~relimlnary da: had bee~ collected 

o~ aIl patients 64 years a~d over, dlschargpri from these four 

5tJdy floors over il SIX month pel10d. ThIS :nformatlon 

revealed no slgnificant dlfferences between the floors ln 

Letal number of palleDts, mean age or mean léngth of stay. 
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Therefore, It IoidS felt that the allocat lon of pilt:f'nLs to the 

control i1nd trIal E100rs woulrt bp effccllvcly 

random. 1'0 (J c; 1':) (l ~-; fi <{) l rn l J l il J l t l j.~:l S 

t-wo c- () l 1 p ( \ - ( , 

" (' 1 l phy' 1 ( dl 

Jli 1('1 t (, dnrl dt i1c1n!i r'(ll(I~' 

IJ, (l l [ l ' l l 1 ,~i fi ' , : \ ~ r 1 \. J (i t ' 1 \ ~ f 

IIi l- "J ( "11 y, j ~ l 1 l 

"f ,,'., 

[.Je) t J l'II - . 'J II' • «1 1 , ' 

( () tiC \ j ~ {î Il t -, 1/ 

Wt'rp hy t hi' 

" 0 n Ci \1 1 t a Il t ~, 'c, Identlfv 

d', li: l J._ ( 

~ 0'1 f \l~) J ()I], .1 r. ri ~}() r t: .... l) ., : n 

f {Hl< t l r.nal r} l ;,at, 1 l J t 1 f~:, WPI" 

s ta t lAC) ,,'v(l',. 
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1 i' lT' l l i (> s . 1 r 

1 n,,! l t ut ' on h ,), . ('mw'iI d111 t Y 

Trac1;t.iunal Cau" the 

·'untro. cale i)S l t 

bt'pr: 9 l Vf>fl on the wa !'ds a t the Koyal 

.. '/ , ct 0 r J 0 llospll il ~ , Prlffinry Carc phys 1 r. 1 ans Y/erc 

;'psponsl bIc 'JI' the Cdre and the p1.,n of treatmf'nl for each of 

'ilClI patienrs. Spt"cinJty,:,onsultatlons and serv:;,cf-'S 5uch as 

::;'JciiJl rjCIVlce<'r o":CUpclt .c'na] cr pt'yS1Cill ~herarY were only 

r:'ovldf~CJ by each d:Sclpllïe upon requesl from lh~ llcatln<) 

: hr~se profes510nals generally w-:-.. rked 

··,élcpel.deTltly of one another 1 C{)mmuflH.::atlng pd~arl1y lhrGugh 

"fi: pal:éI1t's dOSSler dnd weckly ~oclal serVjce rounàs .. 

Th" sludy adnllt:ed 4(,1. patlènts 182 to Tt1F: cor,::-rol flOOlS 

22;:: 10 ::he Pat lents en Len"è the st udy 

~creenl~g pr~ce5~ conducted cy the resedfch 

pre-test reeaSU1€S of sorne of the 

o epende nt Ol- cu tcome VarlaDLeS were made. Self r::;r-e 5k:~ls, 

::!:,;11t::', and menta2 status wcr-e asses5ed by one of U:e 14 

cvalùarors. These cvaluLitors 14,,: e selected :rom 

s::.Jdy 8b~ectllleS or tne treatment group of the patlei'ls. 

The C01J..€ctlOfl of bC~7, pr?cess and o-..:tcome data was 

cc~'s,det'ed nec.essary :0 asses!' tne qua11ty c.: care delivered 

a~s the e:fecLveness of tr.e prog::arn ot:ered. In te:'ms of the 

[:.:-ccess 0: care, 11lf0::'!T1atlC" W<lS gathe:--ed on the tl::-e sper.: .n 
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th. hO~'î ' : .1 1 t (; r 1)( , • :J (Jl (), 1 '" l , U' Jla t ) ~l ~1 ~ {., 1 (lll ( f Ilrt + l' 

t tl :_ : LJt (' . fIf' t ('il' ",j vpmr-r d 
1 qPI l,] t 1 " 1 [1 ; f' ( l () ~ llUl " lt(l 

pl (_', t' chJl {. ~, , cumrJi 1 c ,j t ~(JJ1~1 id cor, ' lJ l t il t , r)Jl~) w', ri' 
f '" Ul (kd ( ~ ,) 

1.01(' , 

01 The usc 0: he,) l th 

sc; .1CC') aftel 

W 1 l ') S pe c : fIC ,n(orrni3tloll Delng cc,JlecteJ on t IH' ut 117;al lOft 

of pllyblClé1!l .::nld communily nurse serVIces, socla1 serVIe€' 

cor,:acts, hour e, of horpE' ser',",CCS, t:dld V1Slts ta the emergency. 

FOllr j ol] 0 .. 'up hy 

the 

{} ~, ~> e b sille fJ t " e 1 l h'è l 

the perSOll waS dt the t Imc. These were ;)1 12 "Lü 16 ,::1ays pC~il 

adl1':SSI~)n, onf' rnontL, êlnd s: x ,non:, h s ~J0 st 

adll': SSlor,c, . 'rhe ùutcomc Vi), :ables ~rovlded InformaI l(,r. on 1 he 

pa t l en t ' s abl1,ty for sel : ~ilre, contlnencc, mobll:ty. l Il 

<ldè _ t 1 on! home ,acll\.·,t)es, SOCliL lnt.e [-ilCt 1 cr', anc men:'<3 J 

st"," us of the lTldlvldGal were vIso mornt orcd. r 
The .r1stfuments Lsed t1115 study lncluded the Bartt-,e} 

1 
J nC'2Y (Mat,c,ney and Bn.ithel! l%5; Grange 1 et Li 1. , .; 979) ~o 

) 

j , 
\ I .. DL}; tne \ 

i méeS.Ir!' pe~îOrméj'lCC Ir. il ct l' : t l es Cl f da l : y Il v , n 9 

Me r :. ç, l S:. d tus :Ptclf:f:r l :. 9 7 6) 1 d SUDscale of ~. né OARS 

"ML _ ~ lrJlll;e;-,Slorla~ Purctlonc_ Assessmer:" to mentCll 

fun:: t lon" All selee --ed ~éH t' 15 s::'udy had 

prev.ously oeer. :leld :.estec and s::anda::dlzed en a va:-lely :::Jf 
1 

pa t _ e n t r c P u l il t : :; ri 5 . :: was ~elt t:-.at t,. ey woc.:..d 
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1 he' 

l Il 

agyress:r'n, arld nb\J51vene~;~o were cold"ct{'(j. Altl)Cllyb ~hJ;, 

H:dex W(},- not stélndilrdized, know:edqe of behavlor [Jatterlls W,H, 

considcred Impc;:-tanl because of trIe impact it bad on plac"" of 

residence upOJ..l dlscharge. 

In the sprlng of 1984. the f:nal pallent evaluatlons werp 

completeè. The data colleet ed waS coded and proeessed for 

ana lys1 S. Thr ough th15 breakdown, 1 t wa 5 possIble to 

determine whether 

Wl th respects tü 

the lwü sludy 

thelT ba~ellne 

groups were, ln tact, a~jke 

e ha r ae ter i 5 tic f, , The two 

groups were the') examlned and compared :Of thelr o\Jtcomen : rom 

hc,sp~tal c..,tùy. In adJ,tion, speclflc analysis waS used to 

def Ine .. hleh baseline factors, ClLtler than team eare, 

associaled witn favourable or unfavourable outc.omes. Thls 

informat,-on will aid 10 the development of a system which can 

be used to recognize future high and la ..... rlsk patlents, 

The Deule care hospital plays and ..... 111 contInue to play a 

predominant role in meeting the r.eeds of the elderly patH""lt. 

Then!fore, it lS Important to clearly deflne this ro:e and the 

effectiveness of the serVlces cifered tü thlS populatlon. 

Thus, the study condueted at the Royal 

able te provide vital lnformation on 

Victor la HospItal was 

lssues of 

pa~lent management, and gUldeJint:"s for the future planning of 

se'-v lces . 
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CHAP'l'ER III 

The Present Study 

The present study examl nes tht> qua] j ty of the data 

collee ted f .. om the Parent l nvest l gation. The over-alJ 

oDjer.tlve of th15 researeh Y/as to assess the rellàbillty and 

the vklldity of a sel 0'[ standardized l,.nstruments which werf> 

used in t.he eontrolled clinieal trial of elderly pat lents. 

Glven the distinct elements of both sets of measurements, t.wo 

se pa rat est u d i (> 5 Y/ere conducted and therefore W 111 be 

) n d l V l d ua 11 y r e po rte cl • 

Qua li ty AS88ssment 

The Reliabi lit y Study 

Object i vu and Hypotheais 

Th€" speclflc objectlves of this reliabll1ty Investlgation 

Y/ere threefcl'd: a) to estnnate the overall variatIon among the 

twenty-three raters and the study norm, :n the scürlng ot 

selected functlonal status : ndlces. b) tü examIne the 

lnter-observer reliablllty among the fourteen evaluators, flve 

loterpreters, and the four study instructors. ci and finally, 

lo measure ::.he intra-observer varlat ion for aIl ratel S ln the 

two trIal l,~vestlgatlon. 

p -
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The initial expenment examlOed the degree of t.he 

ove r-all variation in the observed scores among the stlldy 

e v il l ua t ars, irlterpreters, instructors when c..ompared la tbp. 

narms of the reliability study (Dr. S.W-Dauphinee and Mme M. 

de Lormler). The Prinicpal Null Hypotheses were: a) There was 

ne 51gn if icant di f ference in the mean scores among the 

eval ualo r s, in terprete rs, i nstructofs f and the norm referC'nce. 

b) There waS no significant dlfference between the study 

raters. That J'i, on the average, the examiners obtalned 

un~ form score' on the same patients assuming that the pat lent 

status dld Ill" alter. c) There was no significant difference 

wlthin 
1 

e same rater as \~easured ln the test-retest sequence 
( 

(second ta tirst trial). 

ln recognition of possible systematic bias among study 

educator s (Henderson, 1975; Knatterud, 1981) the tourlh 

hypotheslS was included which stated: d) There WûS no 

Slgnificant difference between the mean scores ai the four 

study Instructorsj Dr. D.G., Princlple Investigator of the 

GerIatrie Stuoy; Dr. S.W-D' f Co-Investigatori iMme M. de L' f 

Study Co'-0rdinator; and Mme S.a.B., Study lnstructor. 
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St-udy Populat ions and Methods 

Selection of Participants 

The study raters were claSSlfied separa le 

groups. The first group was referred to as the Pa~.ent Study 

evaluators and were responsible for- the coJlectHlg of data for

the Geriatrie Trial. The Inlerpreters made up the seccnd 

group of ra t ers and were employed by t he Pa rent St udy t 0 

aSslst the r.eseach aSSIstant_ and st udy evaJ ua tors 1 n 

communication and data collectIon procedures with patients who 

did not understand Engl i sh or French. The thlrd group of 

ralel-S conslsted (1 f the study l n 5 truc t 0 r s who were 

responsible for the operation of the GerIatrie Study and the 

education of the selected raters. 

Evaluators 

Slnee ]t was eonsldt>red Important that the study raters 

have an llnderstand1f1Çl of, <lnd expenencc ln tne art of 

Ill(ervl("wlrg, study evaluators were recrulted wlth these 

att:'-lbutes when posslble. Pr10r knowledge and pracllce ~n the 

rneasurement of functlonal status ln a patIent populatIon was 

<llso preferred. ThIS request resulted in the employment of 

several candldates wlth professlonal backgrounds ln the flelds 

o f n urs l n 9 , ph Y 5 l cal a Il doc c u pa t l 0 n aIt he r il p Y . Car e t u 1 

attentlon was glver to the selertlon of data collectors Ilot 

assoclated wlth the Royal Vlcton8 Hospltal to reduce the 
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awareneS6 of the study object ives. Neverlheless, two 

evalualors were selected irom this institution,and~therefore 

were responsllble for gathering data' by telephone or home 

interviews exclusively. 

In total s1xteen evaluators were chosen for the program. 

'l'here were five nurses, four physical therapists, two 

occupational therapists, and 

Individuah.. Of these, two people 

five non-professional 

later refused lo take part 

ln the in l t ial reliabi li ty experiment and therefore were 

dropped as data colleclors from the Clinical Trial leaving 14 

active evaluators. 

Interpretera 

BeCfluse of the heterogeneous catchment area of the Royal 

Victonô Hospital, patients with dlfferent ethnicitie!> were 

frequently admitted. To deal loth thlS factor several 

interpreters were recuited to assist the research assIstant ln 

collecting pertinent data. In addition, these interpreters 

prov'ided an essential Ilnk betwl.!en the study e"aluators and 

many admltted patients. Through simultaneous translat 10ns of 

the study questionnaires, many patIents who had accepted to 

become a part of the Gerlatnc TrIal, contlnued to partlclpate 

ln the program ove!:" the required 5lX month folloy,·-up. The 

lanuages needed for this study included Chlnese, Portuguese, 

Itallan, Greek, Polish, French, and English. Thus, bve 

chfferent lilterpreters were selected, trained, and made 

avallable for aIl the necessary hospital, home, and telephone 
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i ntf'rV l f'WS. 

Patient 8 

In order to conduct tl" reliabillty experiment, six 

patients were selected tram ,"ne "Centre de Réadaptatlcn de 

Constance Lethbndge" to take part in a series of vldeo- taped 

IntervIews. The crlterion for selectIon required that the 

subject hùve sorne degtee of physical disability but good 

mental functlon. 

explanatlon of the 

seS5,lons, lnforrned 

AUer each pa t i e n t ~, a 5 

purposes and 

consent -was 

proc edure s 

obtained 

given careful 

of the video 

f rom each 

pa r t 1 C l pa tin 9 IndIvldual ( Appe n d 1)( 1) AlI patIents were 

advised that they could -wlthdraw trom the te5tlng program if 

they 50 deslred and were assured that the)r departure would 

not be detdmental to thelr contlnued Célre. 

Training the Ratera 

Careful tr-allllnq of raters lS cntl._u:d t:J the successful 

USP of [unct1o-,al stat.us :ndices ln àny 

( He n d e r- son, l 9 7 5 ) . The r e for e 1 p r 1 0 r t 0 t b est a rt 0 t the ma 1 n 

study, a detalled traInIng reglme was lnstltuted at the Royal 

Vlctolla H05pl tal to fam\ llanze a11 study raters wlth the 

study populat.e>n, tile se1ected study indIces, and thelr 

scorJng systems (Flg0re ]-}). Slnce Ile: all evaluators were 

experienced in patlent lllnesses and hospltal procedures, an 

Introductory seSSlor revlewIng the rrore cornmon gerla::rlc 
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illness w8iprovided by Dr. D.G. one of the study Instructors. 

The traine/es were then given complete written descriptions of 

the scales to be used, operaling procedures, and specifie 

instructions ln how to conduct an interview. On the same day, 

one of the trainers (Dr. S. W-D or Mme M. de L.) demonstrated 

each scale with selected consènting patients and independent 

scores were recored by all ratets. The examiner's were then 

instructed to study their work manuals and tü return for 

further testing al a later date. Duri'!9 the second training 

session, each examiner was requested to condue t interviews 

with two or three àifferent patients while the trainer 

observed. Both trainer and tralnee independently recorded the 

scores for each of the testing scales and f indings were later 

examined for their consistency. Results within a ten point 

spcead we ce requi red 1 the exac t agreement depeno l ng on the 

speci fic test. MaJor discrepancies were discussed with each 

evaluator to determine theH interpretat ion of the part icular 

question and ta galn further i n t 0 the e val ua t 0 r's 

over-all under5tandlng of the Index. 
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TRAINING R&GIMB 

Introductory Session 

Training Session 

Use ot Scales rntervieving Techniques 

Patient - Trainer Interviews 

Patient - Trainee Interviewa 

Video Testing Session l 

Video Testing Sesslon II 
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Reliability Study 

Overview 

OrIgInal plans 10r this present research we re te' 

encorpc...rat.e an Incomplete Latl'l Square desJ.gn in the il)} LiaI 

evaluation of the reproduclbillty of the st.udy raters as 

reported by Kuzma (1969). However, Wl th the expansIon of the 

number of data collectors from eight to nineteen, and the 

severity of the Illness of the study populatIon under 

conslderation, thE' IncompletE" Latin Square design posed 

severa 1 probl ems. In addition, report.ed patIent fatIgue 

during testlng intervlews (Kuzma et al. 1 J 969), learning 

effects on the part of patients and r"aters (Potvln et al. 

1975; Henderson et aL, 197~; Loelolenson et aL, 1972), and 

admInistratlve and scheduIlng problems conflrmed the need for 

a design which would control for these sources of error and 

not tax the target patient population unnecessarlly. 

Therefore, a factorlal ~slgn was selected for thlS experlment 

through the ald of the vIdeo-taped patIent Interviews. By 

deflnltlon[ the factorlal deSIgn 15 a method of settlng up an 

experiment to assure that aIl levels of each lnterventlon or 

classiflcatory level lS used in comblnatlon and sequence wlth 

every level of the other study factors (Last, 1983). 
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St udy .pe sc r iEt i on 

<l serips "Jf vldpertilped IfllerVlt'WS conslstlng of ~lX péltlf'nt.s 
\ 

selected for the vaoilbility of 

"Cen t re de RÉ'a dapt a t lon de Constance Lethbrldge" was 

approached ro request thpir assislance III the pre pa rat J 0'1 ü f 

these audlo-vlsual laplngs. ThIS Center Spt'Cldllzes Hl the 

10ng- t erm rehélbll1tilt Ion of patlen\~!J sufferlng from viJ,'lec1 

phYSlCë1J and !T,enta 1 15 placee on 

legùll1ing de-grct-'s of funcll0flal independerice and the rpt.Ul n to 

cornmul1lty llving. It was tel\: that the Cllll1élte (Jt thlS Certer 

WilS more 1 n keepl ng 'fi 1 th the home enVll'onrncnt and therc[\.',·e, 

could provlde ùf' approprlùle sett:ng for the testlnq ot lhe 

study scales, pa;tl(:ularly .. hen eXanl111u,'J the ViJrl<Jbles of 

ambulatiop, home- élnù outslde ac.tl'l:tles. 

Su: consent.ng pa LI Cil L S a t t end l n 9 the Cent.er 'WCI€' 

selected for the taplng seSSIons: three French-speaklnq and 

lhtee Eng':'Jsh-speaklng 1 nd l v l dua] 5 . In 

complete understdrdlng betwee~ the InterV!ewers and patIertS, 

tv/O separate tlal~E:rS or lnstructors were used ,0 the' tap:ng 

seSSIons. Dr. s. W-D. was responslble for tlw Engl:sh 

interviews Wh11e M~e M. de L. conducted the fre~~h sessIons. 

Front t.:-tese ,:-~rlgln<J: tapes, stdndard scores were recorded ta De 

:ater u5ed ., the '-1nalys:.s 0: the :>".'er-3':'':' var:ùtlon betwcen 

h. ser:es 0: tes:S were tr.e~ orga'lzeè us ; '1 9 ~:; e 

':ldeo-taped :nterv:f:'WS eva2.: . .Jate :r1E' cors:ster.:::: .. : 
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for aIl ~;t ua ; pa r t l ", 1 pa nt, . -:t Pl p: ni PL 

Vlf>Vea ,,11 :,lY pat 'F-,t' taoes, 

Si fl C e cl i r '" ct pa t l en t r; 1 iml ca t ('ri 

fr"ni the;:;p sesslon~), qUCSl'.OIE; cOf1cerning pr~lnts of amblgulty 

Or lack of clarity were answered by the study l'lstructor 

responslt,Je tGr' the pr-eparatlon \..,f the v](:3eo tapes. 'rhe ordpr 

of tape prcsentatlor followed the one througr: 5JX sequence. 

'l'wo weeKS l,ilter, the tests wer':: repeated dS in the fIfst 

c.;e~;sion but the crder of lhe lapes was ::everé,ed. Each 

observer rated tl1P '3~)I' randomly se.lected patIents for cac'! ot 

the selected urdet cond l t 1 ons r so ~ ha t a t ota l of 168 

dlfferent leSt perfo:'mances were observed fGr tht' four' t.een 

evaluatcl'S and 60 tes'.. per[~r1l1dllCeS 'Nere rev.lewed fo::- the rive 

ln: erpreters. Hende r son, 1)975} ldentlfled :' urt he;:, poss i bIc 

1l1CilSUrement errors s::emlng from lnconSlstencles amcqg study 

1 n s ~ l ue t J r 5 t hemse l'v-es r therefore pult l ng the 

e d L. '::: il l i 0 :-. a l pro 9 l'am a 'î d t r a l n i n 9 ses 5 1 0 n 5 l n question. 'rllth 

th: s in mlnd, the fo\.;;- study lrlstructors wcre a150 requireà l,) 

v le"" a11 patie~: Inaepender:tly 

as stipL:lated HI sessIons for 3~1 other 

pé) t: : e n t s for e e :: h 0 f :: ~ e 5 e ~ e ete d order' condlt:ons, 50 that il 

totiJl of ... 8 dl: ferenl ~,est perfo:.-r;-:ances wE're '~btalne::: for ::he 

lns':ructc:-s. ':'tle ob-e::tlve e;: th:s ex""r-Clse ""as ta ::ïett>rr:ne 

wc:''· res;0r\slbl'2 for ::;e co:-::ulI.led :nst::.Jctlor -::-f the groq:. ~f 

l f seer f: 1 ~_ ,":. e r 

----_ .. - -- ~ -----........ ~ 



T d 111 ' on ' ~ ; 1 cl ~)e 

thr ough one hundred i)lld ~ ] ve À fi S pc (' t 1 0 Il ,., of 

and :. 0 r t y , ,; lX] n s pe ct Ion ~j , ' ~ hOlT!t: 

DorlflC] these Inspectlf)flS, an Instructor arr:ompiH,'ed ,:10 

ev,d ua t or ëlnd the Interpretr:r If 

by i) l : 1 ut e n, . HOSpl '"il 1\" e rv 1 f' W i, 
~1veraqed between ten anc: !wen:y mInutes lf' lel'q:h, wr.~ lt' Il'_':1''' 

1 nt e t' VI ew 5 generi311y took twenty 1.0 thirt. Y m 1 ~l J t. t'S . () 
complete. This ùdd l t • ona 1 '~bservé3 t 1 on pcr i r,c pro', ~dNl J il 

on-go:ng "Je rI f le d t lon Ji :)e Cül1~J 1 ster ,y c' r ·Jdfl:;.-: Lon -,j 

scores und on-the spor 1I1S: r llct l ':;'1, cl li:: : '-: III j '-' s loi': (. 

èncountered. 

Instrumentation 

/ 
ln the Ger; ùtr le S;' ,ldy, .. ne ;:.erfor.:a:\C(· -: act.':tleS 

~:;e u~e r,f the;: Bart,e: 
t 

l;lc1ey., developec: cy Man'Jney :-JîlÎ Barthe] '}965 'Apç.~- du 

sC21e, pa'- : -:!;'1 1. 

est<1.t:':lshe::, an:: 

7h:s sc:ale 

, -,------------- .. --- '-----._--~._------_. 
~ _ ..... 
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the reliability expériment. 

2. Level of Rehabilitation Scale (LORS) 

To examine the "quali ty of 1 i fe" of ,the i ndividual in the 

communi ty , the Ger iatric Study selected the Level of 

Rehabi lita t ion Scale (LORS) (Carey and Posavoc, 1978 ) 

(Appendix 3). Thi s scale eval uated the basic household 

functions related to living at home, as weIl as engaging in 

outside activities and social interaction with other 

individuals. However, only seventeen of the eighteèn items 

were used as it was felt that the question concerning. work and 

school activities
j
; lias gen.erally not applicable to their 

H 
elderly population. 

Data Collection Procedures 

Data for the Geriat r i't: Tr i al were obta ined through 

-hospital, home or telephone interviews with patients and a 

relative when possible or a~other 'significant person' using 

the two study scales. Similarly, these scales \IIere used in 
, '. 

the Reliability Study to examine the variation among the data 

collectors, and to determine thei r general understanding of 

daily living activities. Data on pertinent characteristics 

were obtained for a11 raters participating' in the- ReHability 

Experiment. This was achieved by assigning one of the study 

instructors, the responsibility of s~heàuling and testing each , 

of the selected raters. Data were gathered, veri f ied, and 

coded for each rater during the vï"~-testing sessions and 

• 
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d\Jring the periodic inspections to ensure adherence to study 

protocol. Repeated examinations of each rater.; vere possible 

through scheduled pat ient interv iews e i ther in the hospi tal or 

home setting. 

Detailed records were kept throughout the study on each 

rater as vell as those who dropped out or refused to continue 

in the test i ng procedure. All data vere coded twice and 

randomly chec ked a thi rd t ime to en sure accuracy in the 

recordi n9 of the in format ion. The codes vere then copied to 

t ranser i pt ion sheet s and veri fied for copy errer. 

Professional computer data entry services vere used to reduce 

further possibility ef mistakes in filing the data into 

separate work i ng files in preparation for analysis . 

.. 

li 

-
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'!'he Validl t! StucS! 
• 

.1 

specifie objective of this aspect of the 
~ 

investigation vas to determine ~the validity of set of selected 

study indices chosen" by the Geriatr ic Tr ial of the Royal 

Victoria Hospital to eva1uate the functiona1 status of persons 

8ged 70 years and over. 

The Principle Null Hypoth •• is vas. TjIe~ .. i ne. 
significant relationship betveen the scores from the Geriatrie 

Study 1 ndices, (Barthel 1 ndex by Mahoney and Barthel, (1965) 

and the (LORS) Level of Rehabili tat ion Sca1e by Carey and 

'Posavac, (1978» 1 and the se1ected validity testing scale 

(Functional Status Assessment Instrument (FSAI) by Jette, . 
(1978». 

Validity Design 

This present study ~xafined the validity of the LORS and 

the Barthel Index in association vith· the Functional Status 

Assessment Instrument (FSAI) designed by Jette, (1978) using 

cr i ter ion-re1ated vaUdat ion techniques (concurrent -type) • 

~. 

A . 

... 

, 
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Progr .. Deacript'ion 
" 

1 

The Validi ty Study vas divided into two parts. The f irst 

section deal~'~ith the Hospital Interviews only which included 

patients who were initially ~valuated -in ~he acute-care 

setting,and continued to remain in hospi~al or some other form 

of semi-protected environment for the full six month follow-up 

of the Geriatric Trial. For these interviews, the Barthel 

Index and the mobility and self-care items of the Functional 

Statut Assessment Instrument (FSAI) 'Vere compared. The LORS 

was not included' at this time, as the tasks of food 

preparation, home maintenance 
) 

and outside ac~ivities vere 

generally not applicable Jfor these people. 

The second section o~~the Validity Study_ examined 
\ patients initially seen in the ~te-care setting ahd then 

folloved through persona1 interviews in their own homes. For 

this aspect of the study, the Barthel Index was used to 

èollect data on mobility and self-care whi~e the LORS was' used 

to record home, outside and social activities. In thi s 

instance, the full Functional Status Assessment Instrument 

(FSAI) 
J 

was employed to test the validity of the . - . Gerl,atrlc 

scales using criterion-related procedures~ In order to limit 

the problem of patient fatigue during the scheduled hospital 

and home interviews, the evaluator conducted the interview 

using the two Geriatrie Scales while' the accompanying 

instructor simultaneous1y r~corded the responses on aIl three 

Bcales. 

present 

-

The FSAI included ~ome questions which vere not 

on either the Barthel 
'> 

Index or the LORS. These 

--' 

\ 

.. 

• 
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ques.ions lere then asked after the formaI interviev had been 

icomplete~. It vas felt that the additional intormation from 

the instr ent' (FSAI) 'vould provide 'furthet detail of the' 

patient's functional status. 
l 

) 

"/ lnltru..ntation 
/ 

Punctlonal Statu. AI' ... nt Inltruaent 

The Prinicple trument of the Validity Study vas the 
. 

Functional Status Assessment' Instrumtmt ,(FSAI) designed by , 
Jette (1978). The current ,version of the- FSAI assesses .. 
dependençe, pain experienced, and difficulty involved in 

performing eighteen different activities of daily living_ 
_ b 

These 18 activities vere selected from an original pool of 

over 45 activities based on factor analyses of the underlying 

--structure of these }tems (Jette, 1980). The modifiéd version 
~ 

-vas then tested for its reliability 'in 8 study invoiving 

sdults vith rheumatoid arthritis (Jette, 1980). In respOnding 

to questions, in the FSAI, a respondent is asked to use the 

time frame of the previous seven,day periode Respondents are 
( 

fuç-ther asked to respond accor'ding to their preceptions of the 

average amount of help used, pain experienced, or dif,ficul ty 

involved in carring outOtheir daily routine •. ThJ$ the 'SAI ia 
.. 

gathèr designed to a relatively stable assesament of average 

fun"ction over 
, 

a relati vely short time petiod .. The scoring 

system for dependence ranges from' one (1) 'uses no help' to 
~ , 

live (5) , unable or unsafe to do the' activity' • Pain ia --

• 

• 
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measured on Il seale of 'zero (0) 'no pain' to seven (7). 

'extremely severe pafn', and difficulty on a sca.le of zero (O) 

'not difficult' to seven (7) 'extremely difficult' (Appendix 

4). • 
Data Collection Procedur ••. 

Similar techniques vere used in the haridling, coding, and 

verifying of the Velidity data as was employed. in thè 

Reliability Study. 

., 

1 

l • 
\ 
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The datà recorded on the threé study guest,ionnaires . 
(Appendices II, III, IV) vere then ,registered on OMR Data 

'" Coding Sheets, NCS Trans Opt1e MB08-32768-7654 afld 
" 

subseq'uently entered into the McGill Amdahl S85C Computer. 

Tbe data vere verified by visual inspection with the original 

questionnaires aS~well as by m~ehine implemented frequeney and 

logical chee ks. AlI deteeted errors ,were corre~d ,and tne 

cleaned data were the~ set into separate files in preparation 

for analys.i s. 

Reliabilitr Stud! 

The primary' hypothesis of the Reli8bili~y Stu~y, that 

l there vere ~o differences between the fourteen evaluators, the 

five interpreters, the four lnstructors and the study 

criterion vas tested using th'e analysis of variance. 
h' 

Similarily, the three remairiing hypotheses, that there vere no 

di ffer-ences be.tween and vi thin the tventy-three study raters . ~ 

lias tested by- the analysis of variance, usin~ the mixed model 

for n'ested classilications with unequal samples .. Analysis of 
1 . 

vaç..iance (AN~ is defined as a statistical procedure that 

isolates and asse~he contribution of categorieal factors 

to variation in the meari of a continuous outcome variable. 

The data ar~ divided into cate90rie~ based on their values for 

each of the independent variables, and the differences betve~ 

the mean outcome values of these çategories are tested for 

-. 

• 

\ 
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statistical significance (-Last, 198\,3). A mil(ed model (M6del 

III} applies when the experiment involves one Or more fActors 

which have fil(ed le~els and the remaining factors Are 8 random 
t> 

sample of a set of treatments about which the exper iment wents 

to malte inferences (Hays, ,1963). Nested by,definition occurs 

in an experiment when categories or levels of one factor take 

effect on'ly within ,levels' of an'ot,her factor <Hays, 1963). 

The overall variation between r-aters is provided by the 

analysi s vadanee t~ble and i ts JI'; test" .. (However, to examine 

the di f ferences, between the groups, of P'Jlrt icipants a more 

of the independent variables ,is required. 

Instèad of estimating'effects directly by takfng differences 

of the, tre'atment means fr,oll\ the grand Mean, as in fbed 

ef fects mpdels" in mixed models the ,interest lies in 

est!mat~ng ;he true va~iançe attributed to the examiners. The 

proper _ t'ool 

more' complex 
• 

for determining , appropriate, error variances f,or ,. . 
situatibns is the, set of expected mean squares. 

Expected mean squares are iilgebraic expressions spec i fyin,g 

what functions of the model parameters are esti,mated ,by the 

mean squares resulting from partitioning the sum of squares. 
,,-

GeneralIy, the expected mean squares are linear functions of 

elements representing: (1) error variance, ,(2) functions of 

var iances of random effects, and ,( 3) funct ions of surns' of 

squares ~nd produc.ts (quadratic forms) of fixed effects 

(Fretind and Littell, 19B1~. using the SAS pro~ram for General 
l , 

Linear Models, 'the coefficients of the component~ variance 

a~d the ~ubsequent e~uations for the expected mean squares can 

be obtain.ed from -the Ana.lysis of Variance. 
h-.. 

Thro':lg~ the 

. / ... 

.. . 

sa 

/ 
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part i t ionin9 of the components of variat ion for selected 

depehdent variables, the dif.ferences between~ and vithin the 
~ 

study raters as vell as "the observer-order interaction can be 

determi ned. 

One vay of demonstrating that a factor accounts for a 

9i ven amount of variance i s by the index knovn as the 

population intracl~ correlation coefficient (BartKo, 1966; 

Fleiss, 1975; Kramer. and Feinstein, 1981): 

p • 
.2 

. ... 
The intraclass coefficient for. the 9r~nd population,- ".iiJ be 

• a zero ,.when c:: is zero, al1d viiI . reach unit y 'on\y v'hpn.C; -0, 
~ . '. 

5 

v-j}, O. 'This intra't:lass correlation ~ \ 

coefficient has been used in this study to deter.mine the i~!-r _ . ./"-' 

< 

gi ven that " 

and intra-rater réliabi 1 i ty of aIl s.tudy observers. t~ 
addition, 'the preliminal:'Y .. data analysis l ncl uded mesn ±SD, 

peccentage ~f agreement ratios, meaurement bias, and Pearson 

'corre~atiQn coefficient to ex~ine the trends b~tween 

assOc iated variables, in compar i son to the concordance betveen 

~,bese same variables. 

Va2:1di ty. St'udy 

I<'or the validity study, Spéarman Rank Correlation 

,", Co.~ffi.cients (Rho) were employed to examine the degree of 

assoc lation tsetween the three test· scalé~.' The Spearman Rank 
~ . 

Correlation ~oefficient ls a nomparametric measure that ta 
... 

calculated as the associ~tion of the tanks of the dsta (Sall 

, . 
" \ 

• 
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and Delong, 1982) • This correlation indicates the 
16> 

degree to .. 
which two or ,more sets of observations fit a linesr , 

relat ionship. Thi s coef ficient represe,nted by the let ter "r" 

can vary between +1 and -1. If r"l, there is a' perfect ,. 
linear relationship in which one, variable varies directIy vith 

the other. If r--l, there is a perfect linear association but 

one variable va'ries inversely vith the other (Ljlst, 1983). 

The Barth~l 

1. ,. l 
Index and the LOaS both are scales wh ich use 

'>, nomlna veighted classification for the s~rate items of 

funct ion but provide a total score in continuous terms. 

Whereas, the FSAI is a continuous scale rangi ng f rom one 

through five for dependen~e and one through seven for pain and 

difficulty. Due to the dif~erences .--in the scorlng systems on 

these three scales, nonparametric tests vere choseo ~s few 

assumptions are made, about the properties of the parent 

distrubtions. 

-' AlI procedures performed for these studies employed the 

,Statistica~ Analysis Sy~tems (SAS). The SAS GLM procedàres 

for thé Analysis of variance (Goodnight, '1982) ànd the SAS 

Correlation Procedures for Pearson and Spearman'~ Correlation 
fi l __ Coefficient; (SalI. and De10n9, 1982) :ere used. 

'" 

; 
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. CHAP'l'IR 1 V 

Reault." 

'. Part 1. ReliabilitJ StudJ 

1 n total ~88 video observations vere examined to 

determine the rel\iab~ 1 i ty among the twe.nty-three study raters 

when compared to the Gold Standard.' These video observations 

were IIl8de~- by three distinct 'groups of raters: Group"'I was 

comprised of 14 evaluators, Group II had five interpreters, 
• <1 

and Group III conslsted of four .. instructors. Using the 

. B~th"el Index and Leve! of Rehabilitation Scale, data vere 

collected and compi1ed for the funëtionally related areas?f 
~ 

mobil i ty, continence, self care, home act iv.i t ies, outside 

act i vi t ies, and social intenct ion. Scor.es for eaeh group of 

raters vere compared by a series of steti st iesl procedurés. 

eoapariaon of th.' The •• Group! of Rat.ra to th. Gol" Standard 

The scores obtained by the 

, 
". . ~, 

three groups of raters vere 

compared to the Gold . Standard for the tvo video sessions 
. , 

(Figure 4-1, 4-2). The distribution of ~he seores for the six 

patients démon~trated that differences in overall phYs~cal 

functioning were apparent for eacb of the patients selected. . ~ 

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

set the me~sure of performance for each of the six subjects. 

-
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Through the plott ing of thè means and the Standard deviations 

of all the observed V81U~~, it became evident that variability 

"as present among the three groups of raters when compared to 

the study' s gold Standard. The quest ion was hov much? 

1 n the f irst video session, the' distribution of the group 

means "as moderately consiStent!' for the first three subjects 

"hile a great~r variation among the raters and the Standard 

was present f?r pat ientl\, "four. through si x" . On average, the{' 

greatest var ietion of scores vas seen among the Eval uators 

(Group 1) whi'le the Instructors (Group III) were credited vith 

the hast deviation. Interestingly, the scores reçorded by 

the Interpreters (Group II) tended to fall betweeA. the two 

Professional Groups. When examining t~e repeated ~scores of 

the three groups of raters 
~ , 

vith the Standard, a corresponding 

pat tern of resul:t 5 was obtained. The Evalua tor scores, 

although ~~nstratin9 the greatest range of variation 

remained relative" consistent over the two testing sessions". 

The Interpreters, on the other hand, and to lesser extint the 
<a-

I nstructors shoved a sl ight i n,creasé in the spread ofo 

functional scores. Here 8gain, the greàtes,t in4ecisions among 
~ . 

t.he raters involved patients, ".five and six". In genera1, 

there was a trend towétt"ès an 'd'n<lerestimation of patient status 

and this was more prominent among the" E~illua~or~~ however', a11 
\ " 

raters underscored patient number "five" • 

M 
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MEAN SCORES AND STANDARD DEVIATIONS FOR THE THREE GROUPS 

OF RATERS USING THE BARTHEL INDEX 

PATIENT VIDEO TAPES SESSION 1 

II III IV v VI 

-~ 
1 1 i 1 , 1 

100 1 l' l , -1 
99 T 1 1 IT--T-----I 1 
9B T 1 1 1 1 1 1 1 1 ! 
97 1 • 1 1 

1 * 1 1 TI 96 1 1 1 1 1 1 :! -1---1--*-1 
, , 

1 
, tTT • 1 1 1 1 1-1--- 8 ---1--' 

93 • - - , 1 "1 1 1 1 1 1 
92 1 1 1 1 1 1 1 1 
91 1 1 1 * 1 1 1 1 
90 1 1 ~I 1 1 1 1-
89 , ITI 1 1 1-----------1 • 1 
88 1 1 1 1 • 1 1 1 1 
87 1 1 • 1 1 1 Til 1 GROUP 1 EVALUA TORS 
86 1 GROUP Il IHTERPRETERS 1 1 1 -'- 1 'T' 1 Til 85 

I--j--I-----! 
1 1 1 1 1 1 GROUP III JNSTRUCTORS 

84 
'1 , "' 83 

82 1 1 
81 1 1 
80 1 1 
79 1 1 
78 1 
77 1 
76 1 
75 1 
74 1 
73 1 
72 1 

~71 1 
70 1 
69 1 
68 1 
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MEAN SCORES AND STANDARD DEVIATIONS FOR THE T~REE GROUPS 

OF RATERS USING THE BARTHEL INDEX 

.,. PATIENTS VIDEO TAPES SESSION Il 

Il 1 Il IV v vi 

~ 

IOD" 1 1 1 1 
99 1 I----=r=--o-I 1 
9B 1· 1 1 1 1 1 1 
97 1 1 1 1 1 0 1 1 1 
96, 1 1 1 1 1 1 1 TI' 1 1 1 
95 -1 - - - • -~ -=-1 1 0 1 1 1 1 1 1 1 
94 1 1 J 1 1 1 1-1---1--=-=-1 
93 0 1 1 1 1 1 1 1 1 1 
92 1 1 1 1 1 / 1 1 1 1 
91 1 tl/ , 1 1 1 1 
90 1 l , 1- - Il 1 1 1 0 1 
89 1 T' 1 1 1-1- - - 1 - - -. -1 1 0 

88 1 1 1 • 1 Il 1 1/ 
87 1 l' 1 1 1 1 1 1 
86 ./ , 1 t , 'l' 1 1 
85 1 1 - - 1 1 1 1 1 1 1 
~~ 1--1----=--=-1 1 1 l ,1 1 
82 1 1 IlL 1 
al , :, 1 1 0 - -, 

80 t 1-1--- 0 -- 0 -_' 1 1 
79 1 1 0 1 1 1 
78 1 1 1 1 1 1 
77 1 1 1 1 1 1 
76 1 1- - 1 1 1 
7S t 1 1 1 1 
74 1 1 1 1 1 
73 1 1 1 1 1 
72 1 1 1 1 1 1 
71 1 1 1 1- - 1 
70 1 1 1 1 - 1 
69 1 1 1 1 1 
68 ' 1 1 1 1 1 

II III f II III II III II III II III 1 1 1 1 1 

GROUPS 
o=MEAN .. 
DonED LlNE =GOLO STANDARD SCORE -

Il 

GROUP 1 EVALUA TORS 
GR~UP [1 INTERPRETERS 
GROUP III INSTRUCTORS 

Figure 4-2 
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In a sjmilar fashion, using the Leyel of Rehabilitation 
'" 

Scale to measure the instrumental activities of daily living, 
c 

the means and Standard deviations were compared between the 

three groups of raters and the Gold Standaro over two video 

testing sessions (Figure 4-3, 4-4). The total score is 

expressed as a percentage, 100% represent i ng independent 

funct ion. The Gold Standard was again represented by the 

dotted line, setting the level of function for each of the six 

patients. Upon consideration of these figures, several 

findings vere apparent. First, there appeared to be a greate'l; , 

concensus of opinion among the three groups of raters and the . 
Gold Standard for three of the six participating subjects. 

While there was a spread of 10 to 14 points separating the 

raters and the Standard when patients "one, four, and five" 

were interviewed; it was patients "four and five" who were 

seen to be the principle so"'brces of rater variabHity. 

In comparing plots of the two video test ing sessions, a 

• decrease. in the oversll rater variation ~wi fih l the Gold Standard 

was noted. Underestimatiop was again apParent for three of 

the six patients tested however, fairly good agreement among 

the raters was evident for the,remaining three subjects. In 

addi t ion to these findi ngs, there appea red to be a t ighter 

clustering of group means for all s,ubjects 'evaluated. In 

,co~nstrast to the ~arthel /Index, the LORS seemed to promote a 

better agr~ement between the raters and the Gold Standard. 

-, 

• 
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MEAN SCORES AND STANDARD DEvIATIONS FOR' THE THREE GR~PS 

OF RATERS USING THE LORS INSTRUMENT 

PATIENT VIDEO TAPES SESSION 1 

Il III IV v VI 

86 1 
94 TI 
82T ...JI 
Ba -1------ 4 -1 
7B l' 1 1 1 
76 1 1 1 1 
74· , 1 1 
72 4 - -=-l 
70 1 1 1 
68 l , 1 
66 - - 1 1 
64 1 1 
62 • - - 1 
60 1 
59 1 

, 1 
~ , 
1 1 
1 1 
1 1 

1 1 1 
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~ 1 Till t 1 ~ 1 4 1 1 f 

~-I---·--I--I 1 
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1· 1 - - 1 1 1 
11-- lITT 1 

56 l , 
54 1 

1 1 1 1 l' 1 
l , 1-----------1 J 1 1 

.52 1 
50 
48 
46 
44· 
42 
40 
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32 
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28 
26 
24 
22 
20 

\ 

ÏI 

·=MEAN 
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Il l '" 1· 1 TI ,- - , Til · 1 1 
1 1 1 1 1 1 1 
1 1 1 1 1_ 1 4 I-'---'-I-~I 
1 1 1 ---r-r 1- 1 1 1 1 1 

T 1 \ 1· III -- Il •• 
1 Till·' 1 _1_' 4 1 1 1 
1 1 1 1 1 1 .. 1 1-1---1---1--1 -, 
1 1 1 1 1 1 1 1 1/ 1 
1 1 1. 1 _1 - - 1 1 1_1_ 1 
1 Til 1 - _, 1 1 1 
4 1 .4 1 1 - 1 1 1 
1 4 1 1 1 1 1 1 

--1--1--1--1 1 1 1 1 
1 1_ 1 1 1 1 1 1 
, - 1 lit 1 

_1- - - 1 1 1 1 1 

II II 1 II III II III 1 II nI II II-I 

GROUPS 

DOTTED LINE ___ =GOLD STANDARD SCORE 

\. 

GROUP 1 EVALUATORS 
GROUP "t 1 INTERPRETERS 
GROUP III INSTRUCTORS 

Figure 4-3 
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MEAN SCORES AND STANDARD DEVIATIONS FOR THE THREf aRQUPS 

OF RATERS USING THE LORS INSTRUMENT 

PATIENT VIDEO TAPES SESSION II 

Il III IV v VI 

~6 1 1 1 1 1 
84 1 1 1 1 1 

,82' 1 1 1 1 
/ 80-=r--,---=T=1 1 l ' 1 1 

.- 78 1 1 • 1 1- 1 1 1 
76 1 1 1 1 1 1 1 1 
74· ,- -, '" - 1 
72' "iT 1 l, 1 1 
70 1 • liT 1 1 1 ~ 68 1 1 1 " 1 • 1 1 
66 l ' 1-1------1--1 1 1 

-64 1 '0' 1 1 1 1-----------1 
62 l' 1 1 1 1 1 1 
60 - - 1 - - -- --, 1 1 1 GROUP 1 eVALUATORS 
58 1 1 1 / L 1 1 1 GROUP II 1 NTERPRETERS 
56 ~ t 1-----------1 1 Il GROUP III INSTAUCTORS 
54 1 Il 1 VI, 1 • 1 
52 l , , ~ - ,,_,_, -,-
50 1 1 1 1 1· l ' 
48 ,- - , TI' 1 1 
46 1 1 l " 1 l' ',1. 
44 l' 1 T' '" 1 1 1 1 
42 j 1 • • • '-, -, ,.. 1 1 
40 " 1 1 1 ,., 1 1 1 -1 - - -1- -::--::--1 \ 
38 1 T 1 - 1 1 - -. 1 1 1 ï 1 1 
36 1 1 1 1 - , - 1 1 - - - - 1 
34 1 . 1 Til - - 1 1 1 
32 , 1 Til l , 1 1 1 
30 1 1 • -lI· 1 1 1 1 28 1-----1--___ 1 1 1 1 1 
26 1 1 1 1 1 1 1 1 1 
24.· 1 r 1 1 1 1 1 1 1 
22 1 - - l , 1 l , , , 
20 1 - -- - 1 .~ 1 1 1 

[l III 
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1\ III 1 Il III 

GROUPS 

DOHED LINE _=GOLO STANDARD SCORE 

Il III 1 ~1I trI II fTf 

" 

Figure 4-4 
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Parc.nt.,. of Aqr .... nt 
• 

To clari fy the t'aters understandi ng of the study scales, 

both indices were broken down into their component subscales • ... 

The Barthel Scale vas divided into three distinct subdivisions 

representiflg persona1 self care, continence, and' mobility, 

,vhereas, . the LORS vas s~pa~ated into household activities, 

outside activities, and social interaction. TO identify the 

specific sources of variation among the three groups of rat ers 

a n <i6,t he Gold S~andard for the six study patients, detailed . 
analyses of eacb subgroup vere performed. The first procedure 

used vas the c.oncordance approach. The expresBlon of 

percentage. agreement or agreement ratio has been' the 

traditional way o,f _ indexing concordance for ordinal data 

(Kramer and Feinstein, 1981). For this study, the prinèiple 

interlst was to determine the ~rcentage of agreement betveen 
• 

the tventy-three raters and the Gold Standard. The agreem,ent, 

'. 

rat io i s def\ned as the number of raters in accordancevi th ./ 
--" .. 

the Gol<J Standard per item, di vided by"'; the total ,number of . 

observations for that item. 

l 

fRaters agree,vith the Gold Standard 

Agreement Rat io- -----------.. ----------.,------------ X 1"00" 

total t of observations 

Using thi S formula, it was pos!Jible ... , to compare the 

Bart~el 1 ndex data as, scored by the ~hre~ groups of ratees and 

the Gold Standard over the t-vo testing s_ssio~s. P'indings ar~ 

reported in Table 4-1, for the tbree subscal'es and 'the Total 

'J 
1 • 
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score of the Barthel l'ndex. 

Th~· first variable to be assessed was that oi Personal 

Self Care. In the first testing'session, the pereentage of 
1 agreement between the tw~Y-three raters and the Standard 

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

in the case of patient "one" .and patient "three". As seen fn 

the presentation of the mean scpres, pat ient "f ive"· continued 

to produee,the greatest source of uncertainityamong the 

raters. It is not surprising, therefore, tha~ the agreement 

ratio betveen the raters and the Standard was relatively,lov 

for this patient. 

The -, continehce variable was 'then exaDlined. l,n this 

si tuation, the calculated a9.reement ratios appeared to be 9000 
, 

to excellent with values ranging from 83' to 100'. Once more,' 

it was the performance of the fifth patient which reduced the 

level of overall agreement. 

The level of Mobili ty seemed to be a Jource of' 

considerable disagreeme~t between the raters and the Standard. 

Here., rati'es exten~d from a lov of 21' in th" c~se of . patient 

"two'" to 100' or tot 1 agreement for patient "three". 
• • 

The Total Status score of the Barthel tndex ia a 

com~osite of ~~e variables self care, continence, and 

mobility. Agreement ratios for this variable are, theréfore, 

strongly af'fected by thtt· three subsections ôf the scale whieh 

ean often produce a maSking effect. However, the Total Score 

of the Barfhel Scale is, importan't in the '~luatJon of overall 

treatment, eff~ctiYèness. Furthermore, the- Total Score of the , ' 

.. 
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Bar~hel Index has freq~ently been used in the classifieation 

of patients for placement. Por these reasons, it was deemed 

'important in this study to determine the. overall variation 
• between the raters and the Standard using the complete score. 

Concordance between the raters and the Gold Standard in 

determ~n~g functional status was lowest for patient "five" ~t 

17\ while a 96% agreeme'nt was reached for petient "th!:'ee". ln 

the second video testing'of thè Barthel Scale, the agreement 

ratios remained basically unchanged. It vas the lIlobility 

status which continued 'to be t,he main factor responsible for 

low rater agreement vith values, ranging from 21% to 96%. 
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Table 4-1 

Agreement Ratios Between 23 Raters and the Gold Stanâard 

for Tvo Video Sessions Using the &arthel Index (IDa') 

Barthel Scale 

Video !. 

Patients 

, 

1 

Self-Care ~.OO 

Continence ,1.00 

.. 
2 

0.92 * 

" 

1.00 . 

3 4 5 6 

" 

1.00 0.75 0,.5,0 r'().p3' 

0.96 , 1.00 .0';83 LOO 

Mol)iUty ,0.54 0.21 1.00, 0.63 0-..29 O .• ~8 

0.21 o • 96 ' 0 • 54, '0 • 17 0.38 

. . , J 
'Video II .' • 

• - Û'. 

S,lf-Care' 1.00 '0.92 ,1 .. 00 O~88' 0.67 0.71 

continenè~ 0.96 

MQbility 0 4 58 ' . 

'l'ota'l 0.54 

, , , 

" -

( 

1. 

ct 

" 1.00 

. 0.21 

1. 0 • 21 

i '{ 

, 1 

'0.96 l~OO 0.92 1.00 

·0 .. 96/ ·0;58 0.38 

0.92 0.50 /, 0.29 

-', '"l 

0.29 

0.21 

',' 

\ 

,94 

" 

'. ' 

, ' 
~ 

l 
,1 

, -'. 



l' 

,. 

1 f 

, '. 

'\ 
-



96 

The percentage of àg,eement vas then calculated using the 

Level of Rehabilitation scate (T.ble 4-2). Ratios obtained 

for. the home activitles variable indicated ,8 marked ,~ 

discordanc~ betveen the raters and the Standard vi th values 

ranging from 25% ta 79% agrèement. When J?éltie[1ts vere 

examined in relation to autside aetivities, once ~gain, i~ was 

the functional status of patient "two" that presented the 

greatest ~isagreement among thè participants. Ratios~ vere 

consistently lov vith values extending from B% to 46%. 

The variable of social activities was another source of ' 

fluctuating agreement among the twenty-thtee data collectors. 

As previously seen, it ,was patient "five" who posed the 

greatest 

excellent 

uncertainity 

concordance 

(17%), 

(B3% 

vhi le in 

and 96%) 

constrast~ tf00d to 

was demonstrated for' 

patients "two and three"'. Like the Barthel Index, the Total 
, . 

Status variable ,of the LORS vas a composite score of home, 

outside activities andrsocial interaction. In general, very 

poor agreements between the raters ànd the 
'1 

'established for aIl six patients with values 

to 17%. 

Standard vere 
.. 

ranging from 4% 

Repeated test ing of the same patien.ts, two weeks Iater,", 

resulted in verr simil~r ratios vith the exception of patient 
GJ 

"one" where rater agreement had improved to 42% for the Total • 
Status variable. In addition, there vas a threefold increase 

) -

in agreement for patient,. "t~o" in outside . activitie,s" ~hile ,'" 
, 

a9reemept in social 'interaètion for patient "four" vas reduced 
1 • 

to 8%. 
-

In sum, the percentage of agr~ement "ratios was' useful in 

\' 
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providing an' estimate of the co~cordance _~mong the 23 raters 

and tQe independent Standard. However, this information was 

limited as it could only establish a trend or a relat~dness of 

raters scores. One of tne major' dlsadvantages of this 

procèdure was that it considered perfect ageement only and 

ignored the extent of agreement expected, by chance al~ne" 
1 

Furthermore, the degrees of partial agreement and disagreement 

were n6t employed i~ the analysis. 

r 
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Ne •• ur_nt'Ii •• 

In appendices five through seven, Barthel Index scores 

recorded by the tventy·three raters are displayed a10n9 with 

the actual values reported by the Gold Standard for the six 

patients over two video sessions. On average, Group l 

(Evaluators) underestimated the functional status of the six 

"patients. Nèverthe1ess, this oegatlve bias vas mild with 
, 

values r8n9ing from -.01% tQ -8% (Appendix 5). One exception 

was seen in the case of patient "fivé" where a -13.3% 

underestimation 'vas present in the first testing session. 

However, in- the second testi~g of the Evaluators, this 
........... 

negative bias was reduced to -9%. 

The interpret~rs (Group II) vere also inclined to 
~ , 

underestimate the 's'ix patients' functional status (Appendix 

6). As seen previously vith the Evaluators, the negative bias . 
vas relatively small vith values' ranging fro~.-1.8% to -1%. 

Oncè,8gain, it was ,the fifth patient' which presented the 

greatest variation between the Interpreters and the Gold' 

Standard (-11. 4% Video l'and -7:41 Vid'eo 11)., However, for, 
1 

patient "one a~d tvo", in particula'f, there 'fas a total 

absence of group, bias between the Interpret'ers and the 

Standard. 

In constrast to the Brst two groups of raters, the four. 

Instructors demonstrated ~ slight overestimation of the 

'functional status of the six. patients. for both testing 

sessions (Appendix 7). The values ranged from +.002% to 

+4.4%. The major ~~ePtion was ~gain,patient ftfive" vith a 

- , 
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négative bias of -27% whe~ compared to the Standard. However, 

this negative bias was completely eliminated in the repeated 

test ing' of the 1 nstructors, two weeks later. On average,' the 
.. 

~ individual Instructors agreed more frequently with the Gold 

! • 

, 
Standard thus reducing the group's collective,bias. For aIl 

groups, individual rater bias was clearly apparel'lt, 

nevertheless, no 
,"'l. 

slng~e rater consistently measured below or 

above the group mean. 
'>- ' . 

The three separate table9'examining group/bias were then 

collapsed to estimate the overal1 group bias* and comparisons 

were made with the Gold Standard (Table 4-3). On average, the 

raters' underestimetion of functional status in the first 

testing session was non consequential" for aIl practical 

purposes. The one exception was 

17% negat~ve bias was present. 
F 

again,patient "five" where a 
L 1 

However, in the set~f scores 

f~om the second video session, there was a marlted decrease in . 
~ 

group bies (-~003' to -5.3%). In sum, it was the Evaluators 

(Group I) who showed the greetest discrepancy using the 

Barthel Index vhen compared to the Suandard. In' general, they 

~nderestimated the functional status of the six sel~~ted 

.. patients while the Instructors (Group III) were relatively 

compatable with the norme Interestingly, the Interpreters' 

scores continued to fall between the other two groups of 

raters. Nevert~eless, when difficult or ambiguous subjects 

vere introdu~ed, all groups tended to lean towards ~he 

und,errat ing of pat ients '," performance. In the second testing 

of rater reliebility, group bias vas consistently reduced for 

aIl gro~ps. 

- .. 
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Table 4-3 

t 
\ 

Differences between the Gold Standard and .a11 Raters 
" 

using the Barthel Index Scores 

in Two Video Sessions 

Patiel!t!; 

l '2 3 4 5 6 

Gold 95 84 80 99 .89 94 
Standard 

~ GrpuQ 1 (Evaluators~ 

• VideoI 92.9 84.7 80.0 91.0 77 .1 89.7 
Videoll 93.2 82.3 79.2 94.7' 81.1 89.1 

'l. 

GrouQ II (Inteq2reters) 

VideoI 96.8 87.5 78.0 97.2 78.8' 94,2 
VideotI 95.0 . 89 • .B, 80.0 97.0 82.4 88.8 1 
GrUp III (I n'st ructors') 

VideoI 95.0 87.7 80.0 99.2 65.4 95.2 
Videoll 98.7 8,1.7 80 .. 0 99.0 89.0 " 97.7 

Overa11 GrouQ' Meaos 

VideoI 94.9 86.6 79.3 95.8 73.7 • 93.0 
Videoll 95.6 86.6 7'9.7 96.9 84.1 .. 91.8 

Overall GrouQ Bi<1!s * 
VideoI -.10 2.6 . . -.66 -3, .• 2 -15.2 -0.96 
VideoII .63 2.6 -.26 -2.1 -4.80 -2.10 . 
Percentage of Difference 

VideoI -.001 .3 .. 1 -.008 -3.2 -17.0 -1.0 
Videoll .006 '3.0 -.003 -2.1 -5.3 -2.2 

~ 

* Overall Group Bias· is the meadure of the di fference between aIl 
raters scores and the true Scores (Gold Standard) 

"- .. 
/ 
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for the Level of 

4-4) • Once a9ain, there was a 

to underestimate the functional 

ln the first testing session, the 

Evaluators (Group 1) demonstrated a negative gro~p bias in . 
four of the six pat ients assessed wi th a percentage of 

differencp rangi!'lg from -4.6% to a high of -22% when compared, 

to the Gold Standard (Appendix 8). For the r~maining two 

patients (subjects one and six) there was a noted 

'overestimation of the status with values of +6.7% to +l8.2%. 

Retesting the LORS two weeks later, the Evaluators 

increased their range of negative nias f rom a - 6 • 5 % t 0 - 2 6 % 

differerrce with the the Gold Standard for the same ~our 
• 

subjects. Howev~r, the reported overestimation of patients 

was marked1y reduced to only +1% for subject two "Ind +5.2\ for 

the sixth subject. t~f 

The Interpreters (Group Il) fo11owed a simi 1ar pattern as 

the Evalua tors in using the LORS (Appendix 9). A negati ve 

bias was present in the same four pat ients. -The 

underestimation of status was the l~ast for patient "three~ at 

-2% and the greatest difference was reèordéd again 'for patient 

"four" at -23%. FO~ the remaining' two subjects, the 

Interpreters followed the same trend as the Evaluators in 
~ 

und~restimating the patients' function, however,~he hias was 

noticeably increased. There was a 9% positive bias in the 

case of "patient "six" while there was a +37% overestimation 

for patient "two". In the second 1 testing session of the 

Interpret~rs, the negative patients was clearly reduced. 

-
\ 
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Instructors as a ~~ demOlfl~trated the highest 

bia-s for patient 'four (31%) when compared to a,l1 

• 

other raters and the Standard (Appendix 10). In addition,· , 
• 

there was marlted underestimation of function for. patient 

"five", -21.8\. 't'he range of positive bias was however in 

keeping with the other two groups. For the retest!nq-of the, 

LORS, the Instructors continued to show -13\ to . :24\ 

underestimation of status for patients "four and five" while 

the positive bias was increased to 15.6% for patient "six". 

One major change in_the Instructors decision-making was in the 

classification of status for patient "two". Here, the 

Instructors fluctuated 
. . . 

between a noted overestlmatlon in, the 

f irst testing session, +18.7% to a slight underestimation of 

- 2.6% for the same subject in the second video sess ion. 

When the differences between all raters and the Gold 

Standard w'ere examined for the LORS, the trend towards 

underestimation was still prominent. Clearly, patients "four 

~ and five" drew the greatest negative bias (-;25% and -17\ 

respect i valy) • Thé second patient on the other hand, was 

c lassi f ied by aIl raters as hav ing 8 higher level of funct ion 
~ 

) 

than that determined by the Gold Standard. In examining the 

second set of scores, the magnitude of the negative bias 

persisted {patient (our, -25\ and patient five, -14.7%) 

however, the level of posi t ive bias was stri k ingly reduc'ed •. 

From - calculat i'ng the measur,ement bias for 

Barthel Index and tl;te LORS, preliminary estimates of 

individual and group variations with the Gold Sta~dard could 

be established. 
/' 

In addition, the direction and the percentage 

, 

,-

• 
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of -'''r-a-ter deviation Standard vere determined, hovever,' the 

sources of rater variation and the magnitude vere yet to be 

measured. 

-. 
! 
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Table 4-4 

-1 
/' 

Di fferences between all 'raters and'the Gold Standard in using " 
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'ml .... lœtlon of the Variation bet.un th. Rat.n aneS the 

GèleS Standar4,through the Analraie' of Varlanée ~ 

To identify the sources and mag~itude of the variabillty 

among the three groups of ratera ,and the Gold Standard, a 

repeated' measures ,analysis ,of variance (ANOVA) for a mixed 

model was employed. ~he totàl varianoe for each of the 

functional s~bscales vas estîmated, then divide~ int0Î4 five 

separate componehtu and compar~d to the Gold Standard. The 

sources of va~iation were attributed to: 1) the differences 

~mong the three groups of raters, 2) the dirf~rencea among the 

raters within the same group, 3.> If the differences among the 
f 

patients themselves, 4) the differences behween ind~vidual 

'raters and ,specifie patients' within the sa me group, ~n? 5) 

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

of error due -to the video. sessions thems~lves plus tandom 

.error. 

, From the Analysis of Var,iance, tJ1e Exp"cted Mean Squares 

(EMS)_ anS the Coef~icientsJ of Variatio~ (CV %) coul~ be 
~ '\ r\ 

obtained-. 8y,' definitiQn, the E.xpecte~, Méan Squares a-t.-the' 

,estimate of varianoe ~ttributed t~ each of the components of 

an equation, The coeffIcient of'variation is the tati·o of the 
~ ~ / -

Standard devtStion te t~e mean. 

Th~ Ba'rthel Illdex 
l ' 

thro1Jgh the examined was 

6ubscales of Self ,Care, , Continence, MObility as well as by 
'" \ . 

looking at the Total StAtus to determin! the percen.tage of 

variabi li ty , among the 'raters in in comparison 

Standard. The qreatèst seurcé ~ variation for 

, ' . 
\ 

to the 'Gold 

'the ..... subscale 

l , 

. \ . 

" , 

----'--

• 



t. 

\ 

, , 

l' 

106 
; 

of Self Care vas credi ted tQ the di ffflrence betveen specif ie 

rat~r. and particula~ patients within Group 1 and Group Il 

(Appendix 11). A 4.2' variation existed betveen the 

Evaluators and the Standard while a 5% variation was preèent , 

for the Interpreters. The Instructors (Group III), on the 

other hand, were in complete agree~ent with the Standard (0% 

variation). All other sources of 

subscâle vere minimal. 

A similar pattern of 

variation for the'Self Care 

varlation break down was 

demons'trated for the subscale of Continence {Appenqix 12). 

Once again, the greatest source df'v,ri~tion was assigned to 

""'rater-patient di f'ferences for Group 1 (4 •• %) and Group q 

(7 .5%). In general, fre .Interpreters showed more -variabillty 

than the other\ two groups when using the continenc,~tubsèale,-

" yet the coefficients o'f variation were les a then 4% for each " , 

pi 

remaining caus,s ot variation. \,~ 

In ,eon9tn~t ~o th. f1rst two subscales, pat;.'n\, 
, vàriatron wàs the main source of variability for' the subs~è~e' 

ol Mobility. (Appendix 13). 
, , 

moqt in,clined to differ wi th 

As a group, ~h~ .E~alu~tfr~ ~ere 
th,e Gold S~andard (9. S%}':., There 

also was' consid~!~ble ~ithJn raters. ~ariation for all three 
, 

groups . (EvaluatQrs: 7 .6%; Interp~eters. n,' and Instructol'S 

2.8%). FurthermQre, thè random,error component was,~lev~ted 

for ~his subscale. 
, f 

The overaH variation among the- -raters and the Standard 

w~s ~lso tested using the eompQsite value of the tbree 
" . 

subscales which gave the Totil Status scor~ for t~e Barthel 

Index (T~ble 4-5) • Other than' patient differences, the 

, 
, ' 

, . ' ... 

4 

, 

. ' 

.. 
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coefficients af variation vere 

rater-patient differences for 

Group l, (Evaluato.rs) who 
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most pronounced for individual 

a11 groups., Howevet, it was 

eontinued ta d~monstratè ,thi!'-

greatest var"'tability in using the Barthel 'Index ,when com~re'd 

'a'gainst the Standard • 

. The expected mean squares and the coefficients of 
-, 

'variation vere thencalculated for all raters using the Level 

of Rehabilitation Scale. Like the Barthel Index, the LORS was 

divided intO subscales of_home activities, outsid~ activities, 

social interaction and vere $ummed to pJ;'oduc,e the total status 

score. Hovever 

Rehabilitation 

unlHe the 

Scale ~ppeared 

Barthel 

to be 

Index, the . 
a sourc'e of 

Level of 
"-.../ 

increased 

variation for the rate~s when compared' t,o the S,~andard. 
). . ~ ~ 

\. 

For' the subscale of Home' Activi t ies' (Appendi x !'), the 
- " 

-individual pat ient di'fferences Bccoun,t'éd for better, than 30\ 
t" .. ' 

• of' the recorded var iati~n vi thi'n each, group. Rater-pati-ent 
, 

interac~ion' vas thenex.t major var'iance component ~ "ith the 

Ev.àl~atorB and thé l nstructors c1~monstratin9' higher 

,coefffcients' of' variation (12.6% a_nd 12'.9%) than that recorded 
1 • 

by the Interpreters (9.4~). 1 ndiv~dual di f fe'tenc-es vi thin 

each of the groups of raters ' vas -l~'ss than 10%', nèverthe1ess, . 
, 

it was the Instructors wh,o demonstrated, greate,r discrepancy 

with the Standard. In addition, ~here vas discordance,among 
, 

the grou~B, of raters' but this was pr.esent, only for the -
~ J '. 

Eva-luators and the Interpreters (6.~1.' and 5.9%'-
'. .- 1 \ \. \. 1 

The-second subscale of tPe LORS to be tested vas that of 

Out'side AcHvi t ies (Appendix 15). Once again, better\.than ',5% 

; . . .... - ... 

, 

~ 
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of the variation for aIl groups of ratera was attributed to 

certain raters 

the patients themselves., Devia~ions among 

and pati"'ts cont inued to prevail, 

nevertheless, it wa's the Evaluators ,who demonstrat,ed the 

greatest inconsistencie's wi th' the Standard (23%). An 11.4% 
, , 

discrepancy J'as 

group" component, 

a1so pr~sent for' the E~aluators' "within 
" .... 

whereas zero variàbility'was recorded for 

bath, the Interpreters and ·the InstJc'uctors. In constrast t'o' 

a11 other subscalesl the(J! . was li total absence of group 

variation with the Go1d Standard. 
, 

1 n general, there appea'r~d to be a greater individua1 as' 
, 

well as group' unde~standing , in the use of the Social 
, . 

Interact'ion subsca1e (Appendix ,16). The main source of 
, 

, variation, 'was again 'the patients themselves with specifjc 
, 

rater-patient ,variation 

discrepançy. 

be'ing the 

previous 

'ot;.her majo,r ca~ 

subsca1es, .·.thtt~e was 

of, 

no 

individuel rater variation present. Group variation was again 

nOI1-existent. ,in the recording of' sobial ,activitiéS. , 
, . 

AS in the case of- the Barthe'l' Indè,K, the Tota;l Status 

component .of the LORS wa~ examined for the overall va,riaHon 

, of the" ~htee ~groups -in compar,ison' ,to the Gold Standard (T,ble 

4-6). Generally, there vere strong similarities in the spread 

of variation for each of the groups of raterlS. However, 
t 

individual raters' within the EV.aluator group continue4 tp 

demonstrate slightly greater deviat 10ns ' when the Leve1' o"f 

~ehabllitati_on Scale was used. In order to in'terpret tin! 

mag~itude of this'v~riation, coefficients of reliability vere 

then calcul<ated. , 

" " -
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Expected Mean Squares and Coefficien~s of Vari&ti~n for 

,theb Three .Gr~ups of Rat~rs and the Gold Standa'rd 

for' the Total Status Section of the Barthel Index 

Sources 
of 
Va'ri!tion 

+ !!.!.(groups) 

++ vàr (rater' 
vi t1i!il group) 

l 

8.1 

7.5 

* ~(patiehtS), 39.1 

** Var(rater x 15.6 
~tient 'within 

,'group) . 
" 

*** Var(video+ . 0.6 
randOmerror} , , -

Barthel Index 

Total. Status 

ISxpected 
,Mean Sq,u8_res 

G.:.::;.r.;::;o.,:u:.;:;p • 

11 ill 

0<100 . 

5.4 

53.20" 

8.80 

0:01 

0.0 

1.2 

54.3 

3.0 

'* va~(9roups).vatiati~n betveen groups 

. Coeffic ie.nt 
of Variation' 

Groyp 

l II lli 

3.2 

0.0 

0.0 

7.2 8;2 

4.5_ ,3.3 

'0.85 6.1. 

0.0 

0.0 

8.1 

1.9 

1.9 

++ var(~ in group).va~iation of rater ,in group) 
* -v~r(pts).variation between patients 
** var('r~pts in g'roup) ·var'iation of rater by: patient in group &,' 

***, var(video+error).variation of video aession+ random error 

,1 

.... . 

> • 
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Table 4"',6 -
, 

Expecteà Mean Squares and Coefficients of Variation for 
~ 

the Tbree Groups of Raters and the Gold Standard 
l> 

for the Total Status Section of the LORS~ 

!&B.§ 

Total Status 

Expected Coef fic ient 
Mean Squares of Variation . 

Sourceil Group GrouQ 
of 

, 

Variation ! .li ill I Il . III 

iL 

... Y!! ( groups) 9.9 16.6 5.2 64 .1 7.8 4.3 

++ Var (rater 14.6 0,.0 ,0.0 7.4 0.0 0.-0 
witliIil group) 

* Var (patients) 246.1 2?8.3 -' 327.4 30.6 31.0 34.<0 -
*-. Var{ rater x 23.3 23.3 24'.1 9.4 9 .. 3 9.3 
patant within 

. 

group) 

*** Vor (video+ 4.1 0.34 0.53 3.9 1.1 1.3 
random error)' 

+ ,var(groups).variation between groups -
++ var(r in qroup).variation of rater in g,roup) 
* var(pts)-variation between patients 

/ ** "ar ('r-pts in group)-variat ion of rater by pat ient 
in group 

*** var (vide.o+error_).va.~iation of "ideo session ~ + random error 

" 

l 
J 

\ . , 

$ sc 

• 
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Level of Concordance aaoftg the Raterl and the Gold Standard 

Tating the expectéd mean squares from each of the 
, 

subscales the .Intra-Class Correlation C~efficients (I~C) vere 

estimated between t'he three groups of raters an~he Gold 
, 

Standard (Table 4~7). Coefficients for the Barthel Index 

ranged between R-O.QO, a complete absen~ of agreement to the 

maxium v&'lue of R-+l.OO, total concordance. It. was the 

Continence' subscale that produced the greatest disagreement 

for the Evaluators and 'the 'Interpreters when compared to'the 

Standard (ICC-O.OO Evaluators and ICC-O.12 Interpreters). 

Similarlr, there appar.ently was no agreement between the 

• Interpreters and the Standard for the activities of self 

care(ICC.O.02). The agreement ratio between the Evaluators 

and the St~ndard was also extremely low' by mQst criteria, 

however, test of consistencies for this subscale proved ,to be 

statist~c~11y si~ificant. In cons~rast, the Instructors w~re 

shown to be i.J'1 eomplete agreemenf wi th the Gold Standard for • ' 

these two subscales. On average, aIl groups of raters 

demonstrated strong coeU icients of agreement f.o~ the Barthe,}' 

subscales of Mobi'lity and Tot~l S~atus. AS estimated from the 

\ examin~tion of group'variations, the Evaluators had the lo~est 

agreement levels for these subséales when compared with the 

" Standard (R-O.65and R.O.55 rèspectivelY). The Interpreters' 

and the 

intra-class 

Instructors~ on 

correlations for 

the other hand, had simHar 

Mobility and To~al Status and 
. , 

were in stronger concordance with the Standard. 
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The Level of Rehabilitation Scale resulted in good to 

excellent agreements among the three groups of raters and the 

Standard with correlations ran~ing trom R-O.76 to R-O.96 

(Table 4-7). The lowest agreement ratio (R-O.76) came from 

the Evaluators' interpretation of Outside Activities. As 

reported earlier, thia particular subscale was the source of 
• . -. 

increased varia~ion for the Evaluators which can explain the 

lower agreement ratio for this group: In aIl ~ases, however, 

the intra-class correlation coefficients were stochastically 

significant. Although the quantitative significance of the 

Iee usually depends on its ~wn m~gnitude (Kramer and 

Fein~tein, 1981), routine tests of consistence were performed 

for aIl subscales in this study in an attempt tp COmpare the 

degrees of rater variation recorded vith the groups' leve1 of 

conc,ordance. 

\ 

, 

... 

J 

• 

• 
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Table 4-1 

Overall Agreement Between each Group of Raters 

Dependent 

and the Gold Standard as Measured by the 

Intra-Class Correlauion Coefficient (ICe) 

for the Barthel Index and' the LORS 

Barthel Index 

~ 
Gold S~anda~d 

+ + + 
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Var iables - Eval uators l nterl2reters l nst ructors. 
N-180 N ... 60 N-72 
( Sig) (51'g) (Sig) 

, ç. 
Self Care 0.20 0.02 1. 00+ 

(0.0001) (0.36) 

Ccnt inence 0.00 ~O.12 1. 00+ 
(0.47l (0.11 ) 

Mobility 0.65 0.87 0.88 
(0.0,001 ) (0.0001) (0.0001) 

1 

Total Status 0.55 0.79 0.88 
(0'.0001 l, (ct. 0001) (O.OOOl) 

LORS 

Home 0.82* "0.87* 0.80* 
ACtivities 

Outside 0.76* O~a.g* 0.93* 
Activi ties 

Social 0.92* 0.95* • 0.96* 
Acti vi ties 

.4', 

. Tot'al Status, 0.83* 0.87* 0.92* 
\ 
'. 

+ Complete Agreement 
* p<O.OOOl) 

.. 

rt 

• 
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Table !:! 

-
Test$ of Conformi ty for the Barthel Index and the LORS Scores 

When Comparing the Three Groups ,of Raters and the Gold Sta~rd 

r :' 

.j 
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To assess the presence of any systematic biss betveen the ~ 

three groups of raters and the Gold Standard, tests of 

conformity were tabulated (Table 4-8). Statistically 

si9J'l i ficant bias was found between the Evaluators and the 

Standard for the Total Status measure for both the Barthel 

Index and the LORS (F value-S.20; p<0.02 and F val·ue"S,OS, 

p<0.02). Similarly, systematic' bias was present betveen the 

Interpreters and the Standard for the LORS subscales of Home 

Activities and Total Status (F value=4.62; p<O.04 and F 

value=4.48; p<O.04). The Instructors, on the other hand, were 

ei ther in perfect agreement or demonstrated hi 9h levels of 

conformity with the St~ndard for both Scales. As previously ) 

reported, there appc,ared to be a trend towards the 

underestima t ion of pnt ient performance, by certain ratTrs. 

This descriptive unde~estimation of rater scores was simply 

formalized when tests of conformity vere performed. 
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C~riaon Among the Three Groupa of Bater.' 

The next procedure was to examine the inter-rate,r 

reliabi li ty among the ra ters themsel ves. 1 n Table 4-9, the 

means, Standard deviations and the range of' s~ores were 

compared for each of the six patients interviewed in two 

distinct video testing sessions. When the Barthel Index was 

used there appeared to be an overall consensus among the 23 

ra ters i n d~termin i ng pa tient levels of funct ional status. 

Rater variability was present, nevertheless, with the greatest 

deviations being recorded by t~ Evaluators (Group 1) and die 
, 1 

least discrepancy being posted by the Instructors (Group 111'). 

FO,r the most 7t, the 1 nterpret~rs' scores (Group II) fell 

mi~way .'between the othèr two grouhs of raters. An addi t i onal 
, . 

~oi~t, e~f interest was that the aV six pat ients 

above the 75th percent i te on the Ba~thel Index. 

were rated 

A .. Simiiar pat,tet'n of sc.ores w,as Sieen in the second 

testJfl9 of the Barthel Index. ·Once again, it was the 

'Evaluato~s who va~ied 
, . 

the most in establishing the leve1.s of 
..(\ lj .. 

• 

functi'on ror each patient', However, aIl gr::oups had difHculty 

in ,s'corint patient "five" (Group 1 .. 81.3 t9.1; Group 11=82.0 

f 
±8..2; Grètup 111=89.0' ±7.1) while 

" . near perfect agreem~nt 'wa~ 

reached for pa~ient three (Gro'tlp 1=79:2 ±2.6;' Group 1I=80 tO; 
• • 
Gr.oup lII-aO.tO) (Table 4-9). 

The L~vel of' Rehabilitation Scalê " '(LORS) was asse'ssed in 

a sinHlar manner (Tabl.e 4-10). 

range of funct ional leve1s among 

, 1 

Although ther.~ was a wide 
• 

the six patients, the mean 
\ ~ !) 1 
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values recorded by the three sets of raters were within five 

to six points of one another. In comparison to th~ Barthel 

Index, however, there was ân overal1 inc rease of. "wi thin group" 
1 

varlation as ~e1l as a gain in the range of scores for eac~ 

cohort of raters. 

When the second testing of the LORS was examined the 

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

Tnere was better precision in the "within group" agreement but 
( 

inconsistencies were still present 'for particular raters.' 

\ 

1 , 
( 

\ 

~ 

. \ 

.a 
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Table 4-9 

i 
\ , 

1 

Mean Scores SD and (Range) r-ecorded by the Three ,G~oups 

of Raters for Six Seleeted Patients in Two Video-Testing . 1 
, 

the, Barthel , Sessions, using Index , 
~ , - , 

Mean Ba;thel score~ 
Video 1 

Patients 

/ 1 2 3 4 5 6 

, Group! 92.""8 84.1 80 
~ 91.1 '77.1. 89.4 

5.1 6.0 0 9.1 8,.3, 7.2 

(.80-100 ) '(74-'90) -,80-80) (71-99 ) ( 63-91) (13-99 ) 
1 

-GroupII 96.8 -&7.2 78.0 96.8 78.8 Sl4.4 
2.9 3.0 4.4 

, 
3.0 8.6 .9 

... (94-100 ) (83-90 ) (70-80 ) (93-99 ) (68-S,9 ) (94':"96 ) 

" G"roup III 95 87.1 80 99 .. 3 81.8 95.3 
'0 2.5 0 .1 4,8 2.5 

, (95-95) ( 84-89) (BO-8C) , (99-100) (79-89 ) (9.4-99 ) 

Video, II 

GroupI - 93:.2 82.4 79.2 . 94.7 81.3 a9.1 ' 
3.7 6.8 2.6 4 _,3 , ' 9.1 6.9 

(85-100) (74-90) (70-8-0 ) (84-100 ) (67-94 ) ( 79-9'9) 

Gro,UpII 95.0 89.8'1 80 97.0' 82.0 88.8 
3.5 ' . 3.5 0 2.7 8.2 7.4 

. (90-100) (85-95 ) (80-S0) (94-100 ) (69-89) (78-99) 
J 

Grdupl 1 I 98.7 87.7 ' \ 80 99 89.0 97.7 . .) 

2.5 2.5 é 0 1.1 2.,5 
(95-100) (84-89), (80-80 ) (99-99) (j (79-94)' (94-99) , 

• 

: \ 

\ -
... 

-
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Table 4-10 
, 1 

.. 
Mean Scores, SD, and (Range) recorded by Three Groups 

, ç' 

of Ratets ~ Seleoted Pat""lents in Two Video-Testing 

\ Se~sions using the l1evel of Rehabilitation Scale 

Mean LOitS 'Scores 
l' 

'VideO' 1 

Patients 

,1 2 -3 5 6 

.. 
J 
Group! 

, 
74.4 33.2 62.9 44.3 54.1 42.7 
6.9 11.1 9.2 7.8' 6.5 6.3 

( 59,:,88) l ('25-68) (44-77 ) , (32-58,) ~ (41-62)' (31-5~ ) 

GroupII 12.4 30.6 65.6 43.4 '53.0 43.4 
8.1, 4.7 j- 4.5 4.4 6.5 6.3 

(6~-82 ) (23-35) (59-70 ) (38-50 ) (41-62) (38-47) 

Gr.oupIII • 18.5' 33.2 69.0 " 39.5 49.2 42.5 
5.1' , 10-.3 - 3.4 7.1 5.1 , 3.8 

(71-82 ) , (23;"'46) (64-72 ) (32-47 ) (44-59) t38-47.) ~ \ 

Video Il 
1 

GroupI 74.4 28.1 59.1 ,42.1 52.8 42.1 . , 6.4 
, - 3 •. 3 10.-0 ' 6.3 7.4 , 4.7 li , 

(56-79 ) (2,3~34} (41-73) ( 32-53") (41-63), (31 ... 50) 

, GroupII 70.6 29.8 -' 66.0 42.8 53.6 41;4 
, 8.,3 8.4 4.9 1.6 ~ 7.1 4.8 , 

(59-79 ) 
./ 

(2{)-43 ) (60~72 ) , (4r-U) (~7"'65) (3~-41) 

. GroupIII 78.5 27.2 67.7 43.:l 54.5, 46.2 
3.3 5.7 5.5 4.5 ' .' 1.7 5.1 

(74-82) (20-34) (60-73 ) (38-47 ) (53-56 ) (41-53) 

t. 

\ 

... 

/ 
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Corr.lation. aet".en .th. 'l'hr •• Groupe of', "ter. 

'In this aectfon of the analysis, each rater cohort 'vas 

examined col,1ectively and compar isons of the instrument scores 

weJ;'e estimated. using tirst the Product Moment Correlation. 

Associations amon9 tiie 
". 

three groups of ratérs 'for the'Barthel 

1 ndex are presented in 
' \ 

Table 4-11. A total of 228 patient 
. 

functionâl status scores weJ;'e examined betw.en the ~valuators 

and the Interpreters. Although stat'istica~ly signif.icant 

correlations were present ,for the subsections of Self Care 

(r-0.20, 'p<0.05), Mobility (r-0.33, p<O.OOOl), and Total 

Status (r-O.i6, p<O.Ol), the'~oeffic~ents were ,relativel~ low. 
r 

Moreover, there ,was' no' assoc iati on seen, betveen the groups for 

the ~tatus for the Continence supscale (r-.02). 
, ' 

,The Evaluators and the Instructors vere then compared on 

a total of 216 Barthel Scores. As seen in the first grbup' 

eompari~on, there was aga in no relationship between: the groups 

f-or the, Conti'nence subscale (r-O.Ol), while moderate 

statist ieal Bignl f içant correlations vere once 'again 

established for' t~e status of $elf' Care (r-0~24, p<O.05), 

MObility (r~O:26, p<O.Ol), and ,Total Sta'tus (~-0~4,,p p<O.OS). 
! ,~~. ~~ , • 

The third c,01late compared the~o ,Interpretera and th,e 
w , 

1 nstrùc<tprs 'n a sample of lOQ scores. The 8ub$cales of Self." 
, 

Care and Continence continued to b,e t'he major sour,ces of 
. , . 

inè.onsiSrCY' ~~01Î'9 ~h~ r.aters (r-O:.02 8n~ r-0.03), vhi~e, the 

subscale of Mobility' (r-0.24, p<O.O,l) and T~t81 Statua 

(r-0.22, - p<O.05) fol1owed a similar pattern seen in the 
1 

previous group comJ?8risons,. 

.p 

'. 

, 

,. 

, 
.< ,. , 

, '\ 

! 

. ' 

-, 
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The next step was to' examine, the correlations among the 

thre. groups using the Level of Rehabilitation Scale (LORS) 

(Table '-11). In conat,raat to tJ;1e Barthe~ Index, moderate" to 
\ 

90od,aBso~iations w~re present between the' paired groups of 

raters for each of the a'ctivities éxamined. Although ,the 

correlation coefficients tended to be low, statistical 

'sign! ficance wa s obta i ned i~ aIl _ cases. 

association between 
" 

The measure Qf 
- ~ 

Group 1 and Group II ranged f rom r .• '~ .45 
, , 

for Home Acti vi t,ies to r-O. 71 for the Total Statua subscale. 

Statistical significance for each subscale was recorded et 

p<O .0001. 

Stronger measures of associations were seen betveen the 

I!:valuators ano the Instructors for the same four substales. 
, 

The lovest re1atj~nship was . obtained for ~cial interaction 

(r:'0~63, pICO.OOOl), ','whil.e the 'rema'inin~ three component;8 of' . " 
- -

the ,"ORS, had' stronger' relat ionships vi th values ranging from 

r-0.73., (p<O.~O'OO~) to r a O.801-, (p<·O.0001). 

Li ke 'the fi rst group compari so'n, the 1 nte r.preters and the ' . . , 

'-

Instructors had relat i vely 10. ~.vels 'of as'soc iations, for the 
, 

same ~our sUbscale,s of the LORS 1 nevertheless, 1;> a1l mea8~res_ 
1 

provèd to be statist icaUy ,signi ficant (r-O. 66, p<O.OOOl to , 
r-0.72, p<O.OOOl). 

The Pearson correlation eoef ficient has tradi tionally . 
been the lI!easure ?f choiee for ·~ssessi.ng observer e'onc·ordance. 

HO\feYe~, the produçt-mom~t:'t, correla,tioo ~oefficient is a 

bivariate statistic "hieb can . only determine the relationship - / 

betveen tvo vàtiables (Ha8~elkus, 

-

1976) • 
1 

These eo-rrelat ion 

, ' 

. \ 

• 

J 
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indices have ,the adv~t(llge of ' .. cotiaidering both the 

agreement· and part ia1 agreement and 
, 

disagreement. ' However 1 th~y 'are a measure of' 1 i~ear 

relatedness and not of concQrdance or sameness. As a result, 

this coefficient' can, on1y êJ!ve an indication of the . 
assoc iation or t,rend of scores and. completely ignot:es any 

. systemabic bias thàt lIIay exist bet"'een different raters. 

Thus, if the task to be examined· ls a repeated lIIeasure or if 

more than one rater ia involvta, only one variable ia being 

measured and the bfvarfate statistié should not, be employeà. 

Therefore~ t.he Analysis of Var lance 
, . , 

has now become the method 

- of choice. From this !Raneuver " the estimatès of vadance can 

be determined which are then used t~ 

. Correlation' COeff icjents. 

.• 
, , 

1 
7 

• 

, . , 

compute the Intr~-class 

(,..,-

. ' 

.' 

\ . 

, , 

, . 
- \~ _...------ _ .. 
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Table '-11 

product Moment tor'relations B.tween the Groups of Raters 

Using the Barthel and LORS in Two Testing Sessions 

for Six Patfents 

B'atthel Index 

Evaluat'ors Evaluators 
and .. , and 

Interpretera 
and 

Instructors Inter~reters 
" (N- 28) 

Instructora 
(N-216 ) (N-I08) 

,Self Care 0.20 1t 0.24+ 0.02, 

Cont i nenc'e 0.02 , ' 0 ;'01 0.03 

Mobilit~ 0.331t* 0.26+ 0 • .2"4+ 

Total ' .. 
0.22* Bartht.l 0.26+ .. -0.22* 

' .' 
LORS 

. Home 0.45++ . 0.73~+ 0.72++ 
Activities 

,. 
Outside 0.60++ ,0.73++ . 0.,72++ 
Ac~iv1ties 

Social 
Activities 

O.~2++ 0.63++ 0.68++ 

-Total LORS 0.71+'" 0.S4++ 0.66~,,: 

.* p<O. 05 
+ p<O.O,l Group ~ -evaluatprs 
** p<o. (tOI Group Il -int'e.rpreters 
++ p<O.OOOl Group III-instructots 

! , 

C' 
J '6-. \ .. 

, , 
, .. _ .. <1 

/ 

, . .' 
- Il 
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8ased on this reasoning, the inter~observer reliability 

vas assessed using the ànalysis 9f 
, , 

Variance (Anoya).' The 
, ' 

Expected Mesns Squares and the 
.. 

Coefficients, of Varlation were 
) 

again estimated for the Supsca!es of both the Ba'rthel Index 

and the Level of Rehabilitatidn Scale (~QRS). As seen in the 

rater-Standard comparisons, the observer-patient component 'was 

the greatest source of variation for the Bar.thel subscale of 

,Self Care (Appendix 17). Th. variation between cèrtain 'raters 

in specifie groups 'was greater than 'the variation due to 

difIerences in the groups tnemselves. On the other hand, the 

v~riance attributed to the Yide6-testing sessions and random 

error was negligibte. The lack ot padent variability vas 

again evident for tbis subscale. 
1 

The subscale of ,Continence followed 'a similar: pattern as, 

the preceedi'ng scale with t~e "rater-patient within a .group" 

variance being the most prominent contributor (Appendix 18). 

The values ranged from 4% for the Evaluator-Instructor 
" , 

comparison to ,6.2% for ·the ,lnterpreter-Instruct'or combination. 

Overall, the presence' of variation was slight for thi s 

subsca.le. 
\ .. 

For the subscale of MObility, there appeared to be a· , 

, better agreement between the· groups an~ the Gold Standard than 
"-

when the were 
\ 

compared alone. Nevertheless, --the 

percentage of variation was less than 10% in both comparisons • . . 
The primary source variability for this subsçale was betweèn 

the patients themselyes which permitted a clearer assessment 

of tqe actua~ inter-rater reliahility -for these groups 

" 
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19>-. 

In general, the individual group variances for the Total 

St4tus subscale vere comparable to the group-Standard 

c.omparison. The" va,riation betwee~ the Interpr'eters ànd the 
1 

Instructors vas the most prominent_ inc~nsistenèi among the . ( 
groups of raters (Table 4-12). 

The three groups of ~~ters were next compared using the 

L~vel of Rehabilitation Scale (Appendix 20-22; Table 4-13). 

Suprising1·y, there was very lit t1e var iat ion present among the 

data collectors for aIl subsections of this scale. The one 

èxception was in the case of the Home Activities COrnponént. 

In this instance, the Group II-Group III comparison registered 

a 2.8% variation. In order of magn'it'ude, the> principle , 

sourcfs of variation for a1l sections of ,the seale, excluding 
... 
patient di fferenees, vere thè ft rater-pat lent" and "rater 

, 
vith!n a group" components. Th.re'appeared t6· be 8 slightly 
. 

greater video and random error v4riation whe-n using the LOlts 
, 

which was simi.~ar to the group-Standard cQmparison. 

", 

r 

• 



Table 4-12 

, . 

Expected Mean Squares and Coefficients of variation 

When Comparing the Three Group~ of Raters .for 

126 

the Total St-atus Score of, the Barthel Index " 

" '" 

<' .. 

Barthel Index 

Total Status 

Expected 'Coefficient 
Mean Squares of Variation 

Grou~s Groul2s 

Sources 1 1 Il: 1 1 II 
of + + '+ + + + 
variation II III III II III III 

ill(groups) 3 :50 
, ... 0 .. 0 19.16 2.1 0.0 5.0 

++ vartrater 6.70 2.68 5.78 3.0 1.8. 2.7 
withiii group) 

fi !!!(patients) 43.40 56.25 '42.49 7 ;5 8.3 7.4 

**., var.( rater x 14.59 . 6.99 13.99 4.3 2.9 4.2 
patTent vithin 
group) 

*** var(video+ 0.37 .J..07 1.23 0.7 1.1 1.·2 
random-error) • -

+ vaf(gfoups)-variation between groups 
++ ver(r' in group).variat.ion of rater in group) 
* . var(pts).variation bet.veen patients . 
** var(r-pts' in group)·variation of rater by patient in group 
*** ver(video+error).variation of' video session + random error 

-) 

J 

. ) 

'1> 
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Table 4-13 

,b 

Expected Mean Squares and Coefficients of Variation 

When Comparing the Three Groups of Ratera for 

the Total Status Score of the LORS 

~ " 

Total Stat us 

l' 
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Expected Coefficient 

" 
Mean Squares 

GrouEs 

Sources l l Il 1 
of -+ "+ + + 
Variation Il III III Il 

of' Y!!.,< ~roup$) 0.00 0.00 0.00 0.0 , 
++ var (rater 
wit1i'Iii group) 

15.29 15.33 3.94 1.6 

* !!!.(patients) 238.36 254.84 273.40 30.3 .. 
** var (rater x 
pattë'nt within 

21,.70 23.113 '20.12 9.1 

group) 

*** var(video+ 3.13 2.16 O. 0003 3.4 
randOiiïerror) 
~ 

+ var(groups}·variatiOri between groups 
++ var(r' in group).variation of rater in group) 
* ,var(pts )avariation' between patients 

of Var iation 

GrouES" . 

l II 
+ + 

III III 

0.0 0.0 

7.6 l.8 

31.0 32.0 

9.3 8.~ 

2.8 0.3 

** var(r-pts in group)-variation of rat~r by patient in group *** var(video+érror).variation of video session + random error 

" 

"'" 

"-
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Coefficients of Reliability among the Three Groups of Ratera 
; j 

'l'he est ima tes ot v,a~ iance were then used to compute the 
~ , 

intraclass ~orrelation cpeffici~nts lICe) between the groups 

(Table 4-14). The Barthel Index cootinued ta generate the 

lowest levels of agreement among the ra ters for the fi rst two .. 
subscales and good to excellent #ratios for the remaining 

sections. The ooefficients for the activities, of Self Care 

varied from RrO.DI (no agreement) between the Interpreters and . . 
the 1 nstructolrs t.o 'R=-D. 25, (p<O. 0001) for the Evaluators and 

the ln?t~uctors. The main reason for the poor concordance 

among the groups was agJ1in centered a round the Continence 
II 

sùbscale. However, better àgreement vas "d' ev 1 ent for the 

sections of Mobi-lïty ahd Tot:"a1 Status. Once a,gain, it vas the 
, "-

Interpreters and the, Instructbrs who demonstrated the 

strongest agreement rati~s (Mobility, R=O.90; Total Status, 

R=O.80l. Levéls of concordance continued to range from good 

toI excellent among aIl raters when the LORS vas used. The 

lowest . value vas recorded by 
fI 

the Evaluators and the , 
Inte'rpreter-s for the subscale of Outside 'Acti vi ties (R=O,. 78) 

" . 
vhile the Interpreters and the In~tructors were credited with 

the highest level o~ agreement for the sèction of ~oci~i 

Activities (R=O.97). 

Altho~gh tests of conformity are normally used to compare 
r'-"\ concordanc~ valbes against ~l selected Standard, these tests 

were a1~o conducted 'for the raters to~determine if consistency 

of the recorded scores also meant conformi ty. As seen in 

, Table 4-15, a mal.'ked bias 'lias noted between the Evaluators and 

., .. 
) 

• 
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the Interpreters vhen the subscales of Hobility (F-IS.6, 

p<O.0002) an~ Total Status (F-8.97, p<0.003) \1er~' ftested. 

Likewise; bïas was present in -the EvaIuator-Instructor 

comparison for the activities of Self CaIe (F-9.75, p<0.0002'i 

Nobili ty (F=21. 9, p,O.ODOl) aQd Total Statua (p-ii.B6, 
\ 

p<O.OOOl). Lack of conformity vas alsa evident between the 

1 nterpreters and 1 nstructors for the subscales of Sel f Care 

(F=S.56, p<O.02) and Total Status (p=e.74, p<O.005). 
,: 

In constrast, there vas 'a total absence of systematic ~ 

bias among the ra ters when the Level of Rehabil i tation Scale 
r 

vas tested. From the'Se results, the Bartbel 
"-

Index vas again 

the scale which seemed-to produce, the greatest indecision 

among the raters even though statistical s ign i f icant 

consistency was present in severaI of the subscales. 

1 

-
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Table 4-14 ----

Int~r-Observer Relipbi l i ty Between each of the Three Groups 
. 

of Raters 'as Measured by the Intra-Cless Correlation 
~ , 

Coeffic ient (rCC) for the Barthel Index and the LO~S 

Substales 
and , 
Total Seale 

Self Care 

Continence , 

MobilitI 

Totlll Status 

Home 
Activi t ies 

Outside 
\ Act i vi tles 

Social 
/>:ctivi,ties 

Total Status 

*p<O .6001 

, 
'-

Barthel Index 

Evaluators 
and 

Interpreters 
N-228 

, " 

0.25* 

0.07: " 
(0.03 ) 

0.66* 

O. ~7* 

·-0.85* 

0.78* . 

,~ 

0.92* 

JO. 8 5'* 

\ 

.' 

, , 

, " , 

'Evaluators 
and 

I"nstructors 
N-216 

0.17--

0.00 
(O.46) 

O.62~ 

,':'l'O~51* 

~ORS 

.. 0.84* 

0.7'a* 

0.93* 

, • 0,86* 

" 

" 

. , 
( 

, 

Interpreters' 
and 

Instructors 
N-108 

0.01 
(0,36 ) 

0'.07' , 
(1),11) 

0.9'0. 

0.80* 

. -

0.86* 

·0.8~*· 

0.97* 

0.92*' 

r'\ 
J \ . 

, ' 
• 1 

- , 

) 
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Table 4-15 . 

Tests of Conformi ty for the Barthel Index and LORS Scores 

in Comparing the 'l'hree Gr'Oups of Ratera 

Barthel Index 

~ Evaluators Evaluatofs 1 nterpreters 
Subscales and ,and and 
and ~ Interpreters 1 nstructors Instructors 
Total Scale (dh'1,90) (df-1, 85) (df-l, 40) 

F value F value ., value 
(SJ.9 ) ( Sig) (Sig) 

Self Care 0.06 _ 9.75 5.5-6 
(0.80) (O.OOO~) 

, (9·02) 

Continence 2.36 1.22 2.95 
(0.12) (0.21> (0.09 ) 

Mpbility 15".63 < 21.90 1.86 
(0.0002 ) (0.0001) (0.18 ) ~ 

. Total Status 8.97 27.86 8.74 
(0.003 ) ,(0.0001) (0.005) 

LORS 
-=--

1 
~ 

-Home 0.09 1.99 'l.04 
Act i vi ties (0.75) 

, 
(0.16) (0~31) 

Outside 0.18 0.00 0.13 
Activities (Ô.67) (O. 96) (0.39) 

Social 0.06 0.91 0.74 
Act i vi t.ies (0.80 ) (0.34 ) (0;39) 

Total Status 0.03 1.90 - 1.31 
j 

(0.87 ) (0.17) (0.25) 
) 

i 

.. ~ "L 
• 

-

.j 
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COIIpIldlon of 'Wlthln Rater ReUability " , 

"The next step was to examine the repeated measurement 

scores· for each of the 9roup~ of raters t..o êst imate . the 

intra--rat,er reliability. Two weeks' , , after the ini t ia1 

évaluations, all raters vere requ~red t,o re-aasess the Sil 

patient v~deo-taped interviews. lt vas felt that the taped 

sessions would eliminate any tempo.ral change in patients' 
\ 

statua and reduce problems of pat ient 'learning and fatigue. 

The vi thin group means and standard deviat ions for tlile Bartlle1 

Index are presented in Table 4-9. 

On average, i t was the Evaluators vho aga in shQwed the 
~ -

greatëst variabU i ty over time 1 although the overal.l variation 

was sI ight. ' There. wa~ sorne. degree of fI uctuat fon (rom time 

one to time two for all of th. recorded scores, the most noted 

being seen for pa tient "three and four". In general, there 

'was a dec'reàse in variation 'among the Interprèters vithin this 

time frame - with' the except.1on of patient "six". Here, the' 

four Interpreters as a group vere clearly uncertain as' to the 

l~vel of ability for this patient i'n the second'evaluation . , 

session. The Instructors, on tlie other' hand, were relatively 

consistent over iime with only' a slight increase in recorded , . 
, -

sco'res b~?g seen for patient "one and five"'. 

The means and the standard deviat10ns Îor the LORS were 

"a-180 exami~ed in' a siJllila~ .manner' (Table, 4-10). In const'rast 

to ,the Barthel Index, ~he most .noted source qf variability 

steriulled "from 'the group of' Instructors while ' the 1 nterpreter's 

showed .the least vatl8don over thïs two v.ek period. The 

-, 
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Inatructors reported higher levels of function for the first 

set of patient evaluations in cQmparison to the other two 

groups of raters but reduced these levela of function during 

the second scoring session. As seen 'previously, patient "two" 

caused the greatest indecision among all raters when the tORS 

wa$ the instrument being tested. 

It is -rare, however, that a seri~s of scores are exactly 

the same. In .98ne(al, they tend to vary. It is t~is\source 
• 

of variability that i8 important to the reliabili~y 6f the 

scale. 

.. 
1 -

. 
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• 
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Tabl .• 6-16 

( 

Produat Moment Corrélat 1'on8 of< the Test-Retest 

Self Care 

Continence 

MobUity 
,. 

Total'Barthel 

Hom~ -
Actlvi t.1es 

. Outâide 
Activitiea 
tI-
Social' , 
'Activitiea 

Total LORS 

* p<0.05 
+, p<O.Ol 
** p<O.OO;J. 
++ p<O.OObl 

·Sequen~e for the Three Groups 

VSing the Barthel 1 ndex and the LORS 

Gro\J~ 1 
CN-l a) 

0.21* 

0.21* 

0.88++ 

0.79++ 

,0.82++ 

Barthel Index 

Grou~ 1 l 
(N- 0) 

0.26 
0.29 

0.77++ 

G.73++ 
" 

~ 

0.84++ 

0.91++ 

Q.88++ 

0.91++ 

Group i --Bv.aluatora 
Group Il -Interpretera 
Group lI~.lnatructo~B 

. ' 

,\ 

i,' 

Group III 
(M-ta) 

/ 
\ 

0.00 

0.00 

0.81++ 

0.81++ 

0.89,++ 
\ 

0.92++ 

, 0.96+ ... 

O.93f+ 

< ' 

, 

13'-

, 1 
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product Moment Correlations were used a9ain to determine 

,the levels .of association between the two recording sessiohS 
, 

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

,LORS (Table 4-16). For the Evaluato~s, the coefficients 

indicated that the r.pea~ed scores for the subscales of Self 

'Care, Continence, Mobility and Total Status w,ere if)deed 
. 

similat; to the, fi rst tést wl th values ranglng from r-O. 21 to 

to p<O.OOOl). Statistically significant 

co~relations were ob~8ined for each of the four subscales but 

agaln,the values\were relat~vely ~ow. 

ln, the casè of the Interpretérs, there was an absence of 

significant association for the subscales' of Self Care' and 
, -

Con~inence, while relatîvely strong associations were obtainéd . 
, , 

for the cornponents of Mobility': and Total St,atus. Above a11 

there àppéared to pe à total abs~n'ce of associatjon between 
.; "".' 

the two testing sessi'ona for t,he!' Inst-ructor gro~p, yet, thera 

was 'a st:rong ('elat-ionshi'p present for'- 'Mobility:, (0 • .81, ' 

1'<0.0001) and Tota'} s'ta tlls va r hbles (0 .S} ,p<O. 09°1) .. 

were then reassessed using the' Le,vel . of 
, ' 
Rehabilitation Scale (Table' '4-16). For this index', ,the rater 

. .' 

reproducibility appeared ~o be excel'len-t. ' The cc)rrelations of 

eomparison ranged'fr~m r-0.79 for the subscale of Outsidé . \ 
Activîties for the Evaluators to 8 high o,f r-o,A6 for the 

subscale of Social Interaction as· reèorded by th,l Inst.ructo;s. 
, . 

. AU correlations ,vere significant ât 'the 0.0001 l'evel. . . , ' \, 

Graphs of the two 'Video s~ssioris we,re then plot~ed fot:. 

eech of . the groups "of ratera tor both the Bart~el lndex .and 

, 
. , 

t ' ' 

, . .. 
• . , 

~. 
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the LORS 

evident 

tested. 

(AP~n~ix' 23~O 28). 

for each of the plots 

Cons~derable sçatter 

vhen the Bar'thel Index 
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wa,8 

vas 

Although the subseales of th!s index vere not 

represe,nted individually, each group plot did providè a 

overall image of how the Barthel Scale was scored over time-. 

the scores of eech'of the twenty-three raters vere spr~ad' in a 

re1atively pos.itive direction but there was lit.tle evidence 

of 1 ine. ty. On the other hand, the LORS pl.\ts vere clear~y 

âescr ibing "'!he presence of a strong relat ionship 'between the 

two v~deo sessions for each of the three rater groups; In aIl 

, cases, the range of scores 'for the seèond vid~o WU slightly 

redu~ed.' 

.-' 

, ... 

An' Analysis of varianc.e wa~ éalc,ulated to' examine the" _ 
\ , • sources, o~ ,varia.tion vithin the rater, 9roups when the six 

, 
patients,: ' vere, re-evaluated on the, two seales. The 

coeff ic ients of variation are pre'sen'te~L in A'Ppendice~ 29 to 

31. 0: 'l'he l!:valuator "ithin-ra,ter variabilJty wal' ex~mined 

fil'st.' 'AS seen previous1y, the- coefUc'lents of variation for 

the four subscales" 'of the Barthel Index ,were relatively'lov,; 
r " • ., ~ f • 

. ~. In effect" the variahce attributed. to the' rater':'patient 

inter;'action accounted for the greatest prorportion 9f the, ..,. , , 

total var.i.at ion. biological,differences betveen , . The actual 
, 

the patients 'themselves were virtu~ll'y non exis~ànt except for 

tbe subscales of HObilit~ (17.7\) a~d to a lesser extent the 

Total Statua subscale '(7.l" (Appendix 2~). 
, /' .. 

" 
In con~tra8t,' patient differenees accounted for. 30,' to' 

58~ of -the. overall vàr~ation lin, 'the, repe~ted use of' tHe LORS.' 

, , 
" 

,. , ' 

" .' , 

, , , 
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" -

" 
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There we~e' two oth'r areas of di sc repancy l"~ pat~ent-rater, 

dispariety as well 8S variation due to specifie rat~rs witnio 

a iJroup. 'In both cases, the subscalé of Outside Activities 

was the g(eatest source of rater inconsistency with values 

ranging 23% for rater-patient interaction and 12.8% for 
\ ~ , 

spec i fic rater di fferencès. Random error, on ,the othe-r !land,. \ 

co~tinued t~ be minimal. 

As a group, the 1 nter'preters recorded a 51 i ghtly greater 

varia t ion among the six pati~nts in using the Barthel 1I1dex 

over time (Appendix 30). Ne,vertheless, the distribution of 

varia t ion followed a similar pattern to the 9 rouP 'of 

Evaluators. 'Pat i ent di f ferences in the areas O.f Mobi 1 i ty' and . 
-'l'otal Statua accounted for the· greater proport.ion of the 

.overall deviation (17.6% and' 8.4%) while the 1argest 
, . 

c6éfficients of v~riation for the subscale~'of .S,lf Care and 
, 

-Continence wer, less tha·n 8\. In all cas~s', -the r~ter-patient 

differences continued 'to be the next' major source of overall -

vadation whih random error was'èquivàlent to the'variation 

attributed tb the individual raters'~ithi~ the group. 

Whe'n the ·LORS was the tool of assessment, the 

distr i but ion of variabioo recorded by the, 1 nterp'rete~s 

generally approx imated that ; of t!hè Evaluators wiJth one 

except ion, individual rater . ~ariation 'was' less then :6%. 
~ 

'Rand6m error contïnued to' be 10w with values 
. 
ranging f-rom 1. 3% 

'to 5.5%. 

Unlike the other two ~roups', t,~e Instructors demonstràted 

minfmal to zerO' variation over time whem the Barthel lndex was. , . 
the t,sting tool (Appen'd~x ~l). - However, li i'Jl~i v idual patient 

-
'. ' 

'. 

i. 
l 
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l di fferencès vere alao non-existent' in ,two of the four 
1 

8ubsca~es. Rater-patient '# variation was present for the 

Mobili~y and Total Status subsections, yet the percentage of 

variati~n was-limited to 3.7\. Purthermore, random e~ro~ waB 

greater than the "rater within the group"-and "rater-patient" 
~ 

variations (2.4\ ta 5.S\) • 

The within-rater variation for the Level of 

Rehabilitation Scale folloved the pattern set by th~ first two 

groups. , . One major differenc~, however, was the total absence 

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

component for the 'subscales of' Outside and Social Activ-itîes. 

Furtherinore, ,l.O. n'of the variat ion for Outs~de Acti vi~ies was 

listed as random error. 

" • 

• 

" ' 

," 

( 
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Coefficients of Reliabilitx for th. 'Within "t.r Agr .... nt 

From .these estimates of vàriance, the lntra-class 

correlation coefflcients' (ICC) tfere computed (Table 4-17). 

The overell- intra-rater a9reement was significant in 75\ of , , 

the Barthel ~n~ex. It tfas the subscale of- Continence wh!ch 

proved to be the major source of ind~cision for the Evaluators 

tfi th a total ab,sence of agreement noted in tlle repeated use of 

. this scale. Equally, the Interpreters h~d difUculty vith 

this subsoale (,-0.15, p<O.ll). -The Instructors, on the other 

hand, t'ended to repeat the same or similar scores over the t"o 

. te'stinc;J sessions. The LORS continued to produce good to 

excellent agreement for' a11 groups w.i"th values ranging from 

• R-O.74 (p<O.OOOI) for ~he ~ubscale· of Outside Activities in 

the case of the ~valuators to a high of R-0.98 (p<O.OOOl~ for 

the Instructors in Social Activities. 
, !, 

\ 
.. 

..... 
1 

-

, 
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Table !:ll 

intra-Observer Reliability for the Three Groups of Ratets 

as Measured by the Intra Class Correlation Coefficient 

(IeC) for the Barthel Index and the LORS 

\ . 
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Evaiuators l nterpreters Instructors 

Self Care 

Continençe 

HObility 

'rotal Barthel '1 

Home 
Activities 

Outside 
Activities 

So'cial , 
Ac'tivi ties 

y .. Total LORS 

* P<:.OOOI 
+ Complete Agreement 

1 • 

N-168 N-60 
(Sig>.., --~- (Sig) 

Barthel Index 

0.30 
. 

(0.0001) 
'" 

0.00 
(0.47) 

0.67 
(0.0001)' 

o:SO ' 
(0.0001) 

,0.84* 

0 .. 74* 

0.91* 

-LORS :---

....."'--- -

0.030 
U). 37) 

0.15 
(1).lÎ> ' 

0.87 
(0.00Q1) 

0.77 
(0.0001) 

0.90* 

0.86* 

0.97* , , 

0 .. 90* 

~)' 

1.00+ 

1.00+ 
!. 

0.90 ( 
(0.0001) 

0.89 
(0.0001) 

0.82* 

0.92* 

0.98* 

0.93* 

-

) 
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1 n sum, there appeared to ,be excellent agreement betveen , 

the raters and the Gold Standard in the scoring of the six 

pat i ent s "nen • the Lev.el of Rehabilitation Scale was the 

test·ing' instrument:-- Good to' excellent ~-rater' and 

intra-rater reliability were also demonstrated. In constrast, 

the overall concordance for the first two subscales of Barthel 
. 
Index r.anged from l'Oor in the case of 1 the Interpreters to 

complete agreement for the Instructors pnd the Stahdard. On 

the other hand, acceptable levels of agreement vere achieved 

for, the Mobi li ty subscale and Totol Status. 

Inter-râter reliability betveen the Evaluators and the 

Interpreters was present for the Barthel Index but vi th 

rela t i vely lov values. Similiarly, fair agreement was 

recorded between, the Evaluators and the Instructors. The 

strength of the agreement was the greatest between the 

Instructors and the Interpreters but only for the last two , ' 

sections Qf the scale as there was a total apsence of 

_ agreement for the subscales of Self Care and Continence. In 

essence, the Continence subscale was poorly understood bya1l. 

raters. When the wi thin-ra ter rel iabi 1 i ty was examined, ~ 

agreement levels resembled the 

individual groups and the Standard. 

-

pattern set between the 

. . 



On-the-Spot In.pection. 
(; 

In order to verify the qualilty of the data ~eing 

collected over ~e life of the G~riatric Study, on gOlng 

~8pections were conducted for the active data collectors. 

Simultaneous scoring of patient status were recorded by the 

~ater asstgned t~ the interview and one instructor for 105 , 
J 

Hospital Visits and 46 Home Vi~its. As seen in Table 4-18, 
. , 

strong agreements were present between the two raters for the 

Hospital evaluations when the Barthèl Scale w~s used (R-0.96 

for Continence and R- 0.99 for Total $~atus). 
J 

In thè Home Settinq, the Barthel and the LORS Instrument 

were used together to' evaluat-e the patients' status. Again, 

relatively good to excellent correlations were produced which 

demons~rated high p}"ecision in estimating the patients' 

present s.tate of function. Use of Berthel Index indicated 

gaod agreement - between th~ raters w.ith scores ranging from 

~.O.97 to R-l.00, while the LORS ranged from' R-O.75 for Social 

Activities and R-l.OO for Total Status (Table 4-19). 
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Table 4-18 

INTER-OBSERVER RELIlBILIeV BETWEEN RATERS AND INSTRUCTOR 
FOR ON-THE-SPOT INSPECTIONS IN THE HOSPITAL SETTING 

AS MEASURED BV THE INTRACLASS CORRELATION COEFFICIENT 
(N=1051/ 

BARTHEL INDEx 

RATER 

SCSUBT CONSUBT' MOBSUBT BAR TOT 

5CSUB12 0.9582 0.7821 0.7427 0.9102 
0.0001 0.0001 0.0001 0.0001 

. 
CONSUBT2 0.8239 0.9622 0.6005 0.B29\ 

0.0001 0.0001 0.0001 a 0001 

MOBSUBT2 ,0.7119 0.5954 0.9618 0.'J936 
, 0.0001 0.0001 0.0001 0.0001 

8ARTOT2 0.9023 a 8187 0.9028 a 9840 
r--' 0.0001 0.0001 0.0001 0.0001 j 

Scsul:lt 
Consubt 
Mobsubt 
B.rtot 

~ 

" =5.1 f t.r. S"Ubs'car. of tne Sarthel Index 
=Con~ln.nc. Subscale of the Barthel Index 
=Mobility SuDscal. of the aartnel InO.~ 
=Total Score,of the a.rthel Index 

'" 

/ ~ 

.: 

't 
'! 
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rable 4-19 

~'-,.î 

• 
, 

I~TER-RATER RE~IA~t~(TV 8ETWE~N RATERS ANO lNSTRUCTOR 
FOR ON-THE-SPOT INSPECTIONS IN THE HOME.SETTING 

AS MEASURED ev THÈ INTRACLASS CORRELATION COEFF1CIENT 
, ( ..... 46) 

8ARTHE~ INBEX 

RATER 

'. 

-~CSU8T COII/SUBT .liKl8SUBT8AR'TOT 

SCSIJB..T;! a 9707 0.4071 0'.nl9- 0.8606 
0.0001 0.00"50 0.0001 0.000\ 

CONSUBT2 o 35'48 0.9212' 0.4749 ~.55~ 
o 0155 0,0001' 0.0009 0.o09 t 

INSTRUCTOR 
---------- ~08SlJ8T~ 0.7428 0.3943 0.168? • 0'.9"5:1 

a 00.01 0.0067 O. OOi!' . 0.00,0\ . 

B,tJtTOT2 o . 863.0 t 0.5117 ~ 0.9352 0.98-02 
0'0001 0.OOEl2 D.OÔOl .. . ,0, OOCtt 

LORS " 

RATER 

. HA~,uBT OASUBT SASUBT" LOR'TOT 

HASÛBT2 O.9S6-} 
r 

0.5176 0.3073 0.7407 

\. 
.0.000\ 0'.0002 0.0378 0.00.01 

OA.SUBH 0.5574 0.9400 0.639'7 0.8S0fi 
0.0001 0.0001 0.0001 O.OOO} 

INSTRUCTOR 
------~--- . SASueT2 0.4193. 0.6089 0.9457 0.7012 

0.0037 0.0001 0,0001 0.0001 

" LORTOT2 O. 7~23 o 8636 0.1038 0.9486 
0.0.001 0'0001 -D.OOOI 0.000\ 

/ 

i • 

S~.ùb~ cBàrth.l 1nde. Subsçale of Sel' Care 
,Consubt=earthe' InQ4' Sub&cale ot Cont\nenc. 
MObaübt z 8artNe' Inde. Subscal. of Mob1llty 
·8artot-=8.r1~e' InéeA Subscate Of Total Score 

'. 

, 

Has.ubt =LORS 5.tJbscale o~ Home Acl 1" 1 t les 
Oa.ub-t =lORS S\.Ibscar. 0 Outslde -'ctlll.ities 
Sasubt =~OR~ Subscale o~ ~clal Actlvities 
LQr10t z~ORS Tot •• Scora 

" 

f-' 

"'" ~ 
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~rt III Val leSi ty StucSy 

, 
•• tabliahinv th. V,lieSitl of th. Studt'8 runctional Scal •• 

In examining the validity of the study scale$, the 

Functional Status Assessment Instrument (FSAI) designed by 

Jette (1978) served as the criterion for comparis~n. The FSA-I 

was matched to ' like-items of Self Gare and Mobility from the 

Barthel Index whi le- the LORS' items of .... ome Activities, '. ~1' 

Outside and Social Interaction were compated to s imilar 

entri,J;~ in the .le1:te Scale. From these in~ices, eight . 
s8parate divisions of fùnctional status'were organized; four 

for the ,Barthel-Jette compari~on and four for the LO~S~Jette 

match. This r data' vas then 
If 

s,tat i st ical aasoe iat'ions 

e~a~~d for the ~resence of 

betveen the _ individual item 

eompa ri sons us'i ng 
- . 1 

Spear~n Correlation procedures. The FSAI 

was scored on a decreasi~g scale while both the Barthel lndex 
\ 

and the LO~S vere meaSured on. an ascenaing seale, therefore, 

an inverse relationship was anticipated. 

Th~ fi rst compari son e'xami'ned the Se.lf .Care- component 

(Table Three items ftom thè 
f 

Barthel Scale were 

coinpa'reâ to four 'similar items' from t,he Funct iona1 Status 

Assessment~ 1 ndex. "he-' direction and Dlagnitude of the 

relationship ranged ~rom r.-O.7~, (p<O.OOOl) for the items of 

. "Upper Body", (Barthél Scale) 'and "Pants". (PS~I) .to r--0.93, 
-

\ . (p<O. 0001) f or the items of 

"Sho~", (FS~I). 

~Lower Body", (Barthèl Scale) and 
~. 

, -

The subscale of'~obility vas then constrasted for'like 

- , 

I!. -

• 

.. 
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items of "Walk·, "Weshl!, "ToUet" and ·Stairs," ('l'able 4-21). 
/< 

Here, statistically significant negattve cocrèlatl0ns were 

achieved ranging_ from r a -0.52, (p<O.0002) for the variable 

"Walk" to r e -O.89, (p<O.OOOl) for'the'use of s,tairs. 
J 

Various transfer acti vi ties ""ere then compared (Table 

4-22). Here aga1n, fair to good associations were se en in-tile 

3x3 mat,rix. Similar lunctions of was~ing and getting' into the 

tub or shower actual1y rated lower than expected r a -O.59, 

'(p<O. 0001) while good relatedne'ss was recorded for toilet and 

bed translers vith val-\)es ranging 

ra-O. 77, (p<O. 0001 ) • 

from r--O.14, (p<O.OOOl) to , 

Hand Activities mQde up the' fourth cOlllponent of 

comparison vhicn vas built of items irom the'Bartbel, LORS and 
, , 
the Jette Scales, (Table 4""23). ,The Barthel 'variables of , , , 

. , ' 

'''Cup'' and 
, ' . "Eat" and 'the LORS' item.. of "Simple' Foods" vere 

matched . vi th ehe, variables 

Container" . and "Paueet" 

significant negàtive 

of "Cutfood" "Writing" 1 • , 

from thé 'S.\I. ,Once 

eorrela-t ions' were 

"o,pen 

aga in, , 

-tnt.erestingly,· v,ha~ appeared in theory to be a close match of 

items" nke "Simple fooda" (LORS) and "Cut food" (FS.\1J. 

, r~sul ted in t~e lowest correlat ion for th~s group (r--O. 39, 
-

p<O ,'008). (IOn the other hand, exéellent associà~ ion vas 

evident, for the Barthel item "Eat" and the FSA1 '. it~m 

"Cutfood". Clearly, all variable$ in this subdivision of' Hand 

~ctivities ,showèd some ,relationship, most vere related to food 

whe'ther· in the preParation or eàting. The onè 'eXéeption vas 
, . 

the i t:em of "wr.fting". which demonstrated fa.irly lov yet' 

ëignificant cor'relation's. Hovever, given that thià' t'erm, 

... 
" .t '. 

.' 
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lacked any direct relation to ~Qd pre~ratio~ or eomsumption, 

the,correlations of r.-O.45, (p<O.OOl) to r--O.58, (p<O.OOOl) 

were more then satis'factory'. 
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Table 4-20 

SPeer .... .n Correla'tions for the Va.riables of, the Ber~hel 1 ndex 

and the Funetionsl Status Assessment Instrument .. .. 
for' the Status 'of Self Cere' 

. ., . 

rSAI 
, ----

* ,p<Ô.OÔOl 
1 

PANTS 

SHOBS 

HAIR-' 

SIL' CAR! 

iN';'4€;) 

. , 

BARTHZL 1 NDB! , 

UPBODY tôWBOpy GROOM 

-0.92209* -0.85916* -0.81482* 

-0.70959* -0.77907* ~O,77~49* 
. 

-0.84662* -0.93046* -0.91936* 

·0.84128* -0.78528* -O.90Gl'* 

" . 
Barthel Index Upbody -dressing upper.body 
Barthel Index L~wbody.dressin9 lowerbody 
Barthel Index Groom -comb ha~r and brusb teeth 
rSAI Bu~ton~fa;t.n but~ons 
rSAI ~ant •• pu on pants 
FSAI' Shoes'uput on shoes, 
'SAI Hair .comb hair 

, .. 

, 

, . 

, f 

" 

, 

-

" 
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TABL8 4-21 
~ 

, , 

Ss*arDlaf\ Correlations for the Variables of, the Bar,thel Index , 

-PSAI 
'----

and th. Punctional Statua Assesement,Inàtrument 
, , ...... 

for~the Statua of Mobility 

WALK1 

lfALK2 -Q.5238 
\ 0.0002 

WASH2 -0.2'283 
0.1'314 

TRATOZL2 -0.5802 
0.0001 

STAIR2 -0.7563 .. 0.0001 

MOBILITY 

(N-46) 

BÂR,THItL INDEX 

,WASHl 'l'RA'l'O~I:.l 

--c. 5~768 -0.6314 
1.0.0001 0.0001 

'-0.6011 -0.5257 
0.0001 0.0002 

-0.5755 -0.7371 ' 
0.0001 0.0001 . 

,-0.4524 -0.5480-' 
0.0016 0.0001 

STAIRl 

-0.5488 
0.0_001 

-0.3887 
0.0083 

-0.502' 
0.000' 

-0.8892 
0.0001 

, waIkI-walk2-the, Barthel vadable' 'WalliN c:ompared to 
, , --~""------. t·he "Walk" 'variable of the PSAI -. 

, _ .,1.... - ~ f • 

- .. !" ' -.' ~ -.. .. - _. ." t .1 1 

_Wasnl~Wash2-the Bart~el valia~le ~Tub-Showerw compareà to 
- ... --------~ the "Was,h" ~a,riable of the ~SAI . 

, . 'Tratoill-TratQi12-the Barthel variable "Transfè~ to Toilet" 
------------:----.... c;:ompared to -the same ,veriable of the !l'SAI 

,', 

Stairl-Sta~r2.the .Barthel variable "Stalra", campered tQ 
--:...---------- "Stoir Cli,nbing". ,of the ,SAI' '.' 

, ' 

, " - t* 

, ~ . 

• \ 

-,. 

" . 

, . 
" 

, 

. ; 
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-~ 

• 1 " 

,." 1 

,-' , ' 



' .. 

t ' 

t 
t ' 
f 

. ' 
, \ 

\ ' 

,1 

... " . , 

" 

" 

150 

Spearmar) Correlations for- the ,y~~iJibles o'l, the 'Bart·hel Index' 

'" 

'SAI" 
... ---

and 'the Punetional ,Status' ÀsseBSPle~t In'strbmept 
_ , ,1 .. f 

... 

, 

for Transfer Abili-t:y Status' 

TRABBD 

'W,ASH2 -

~ 

' TRA'1'OIL2 

'rRANSMOBI{aIT1 

(N-46) 

BARTHEL 1 NDE! 

TRACH'~IR , TUBSHOW 

-0'.7678 __ <~O.3951 
0.0001 . 

, 
0. .. 0066 

, , 
' TRATO~L1 

-0.7678 
0.0001 

. 
-0.5257 :-0.5867 t -0.5257 
o..·OOO~ d.OOOl ' 0.0002' 

-0.7l;-1 ''':0.4316 -0.J371 
Q.0001: 0;.0027 0 .. 0001 

i' 1 !I, 

, , 

• J.. , 

Tta~gàit '~aarthel ,va~iaSl. N,.ransfer to a êhài~'! , 

, '. 

" ' 

Î 

Tùblh.a.v .Bar"t,hel variable. ""ranafer' .. to Tub or .$hove'r" 
Tr'lItoi ll~ -Barthe,!' ,variable ,'ltTransfer t,o the ToUet Il , 

,'Trabed ·.r$A1' variable "'transfer to' bed" . 
Wa,h2 "-PSAI variable "Maneuvring".aboùt ,th, .si,nk or tub" .' 
'l'fatoi12 .PS~l 'variable '''Tran's-fer to the,Toi1et" :, 

, J ' 

J .. 

. ' 
" . " , 

.' 
, . 

. , ' 

" , 
, , 

~ 

'. 

~ 

, . . , 

\ 

~ '1 • 
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-TABL! "-2~ 
, , . ' 

SP.earman Correlations f~r the Variabl.es of ,the Bar'thel 'Index, 
... 

the~LORS anQ the punctiona1 Status Assessment InstrumeÀt , . 

'~SAl 

for the Hand Activities Stat,us 

CU'l'toon 

WRITING 

HAND ACTIVITIES 

(N-46) 

BA:RTHilL INDEX and'LORS 

CUP BAT 5,'1 Ml"OOD 

-0.7067 "0:9979 -0.3963 
0.0001 0.0001 0.0085 

-0 .. 4513 ~.4513' -0.5821· 
0.0016 0.0016 0.0001 • . 

:",0.4207 "'0.5887 \ O~!MCONT -0.4572 
,. 0.0,014' , 0.0036 0.0001 

'~UCET -0.6042 -0.6019 -0-.7297 
O. 0001 0.0001 0.0001 

, 

, . çùp" . ' -ii~~thel ~aÙabÎe 'i~rinks ,from CUpi. 
~.t _ ,-Barthel variabl~ "Eating"., , 

. 1 

'Simfood -LORS variable "~reparing-Simple "oods"
CU,t.food -(l'SAI variable "f!utting food" 
'Writing -'SAI variable "Wri ting" -, 
opencont-PSAI v8.riable "c)pening a' Cont~iner" 
Paycet .PSAI varia~le "Turning on a Faucet" 

" 

, .-

, ' 

"'"'--------~-- ry 
" 

,iJ 
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The L~vel o( Rehabilitation Scale was' then compared to 

equilivent vedab~es, trom the Punotional 'statue Assessment 

Instrument. The tiret 'testing exatnined specif ic activiHes 

performed' in t;he home' (Table 4-24) • Fifteen of the 

thirty":five 'items eollated showed 'varing degree-s-, of 

association;- Of particular interest was the matching of the 

LO~S variable of "Lightwork" to seven work-related items of 

the FSU. Si" ôf the seven comparisons demonstrated 

statistieally,correlations with ~alues r8~ging, trom r--0.33, 

~p<O.02) for the "Li9btwork-Yardwork" match to r--0.67, 

(p<O.OOOl) for ;he "Job Responsibilities-Lightwork" 
. " 

1 

combination. How~ver, there was no signitic~nt eorrelatioh 

• exhibi ted for the FSAI va.riable "W~shing Windows" and the LORS 
, ' 

variab~. of "Lightwork" • Simllar i 1y, the variable, o~ 

"Heavy~ork" did not relate wi,th spec i,f le home tasks 'from the 

FSAI. Su,~prisingly, there W8Ja no correlation betwetltn the 

variables of, "Landry" and "Heavywork". Ç>n the other ,hand, 'the 
; 

LORS variable 'of' "Odd Jobs" demonstrated signifieant 

vïth th.' FSAI' i toms of' :·Wri t i og" " ,,--0,50 i\ 
and "Job Respons,ibilities", ,r--0.41" (p<0.004). 

the LORS item of "Pastime" was significantly 

related' to the FSAI var,iables of "Vac~um" 1 r,--Q. 34 (p<O. 02), 

- "CU~Doard", r--0.35, (p<O.Ol), "Wiiting", r--0 .. 36 (p<~.Ol) and 

~Job Responsibilities"," r--O.34 (p<O.02). 

, . 

Outside Activi,ties were next compared from both the LORS 
. ~. 

and the FSAI '(Table 4-2,5).. Here, over 70\ of the items shoved 

so~e degree ,of 

va-lking proved 

signlficant a~soc~ation~ The FSAI item of 

to be.{ statistically relat~ to' "Outside 

Il 
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Activities, r--0.t6 (p<O .005), "Shopping-Brrarid8", ,r--O .'0 

'(p<0.006)., ",Taking transportation independently," , r--O.32 

(p<'O. 04 ~ and " Independence in taking fong trips", r--O.70 

(p<0.003) • Likewise, the FSAI variable of "Job 

ResponsibilLt,ies'" $ho"ed fair cor,relation vith the LORS items 

of "Outside Activities", r--~.3~ (p<O.02); "Shopping-Errands", 

"r--O.44 (p<O.002); "Spectator Events", r--O.33, (p<O.04); .. 
"Transportation Independently", r--O.50 (p<O.OOl); and "Long 

. " 
Trips Accompe~ied", r--O.44 (p<O.002). 

Social Activities vas the last section to be' examined 

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

we,re present betveen the P'SAI variable of Socialization and 
• , .. 
th~ three' LORS items of Home, 'Outside and Church-Synagogue 

Soç~alization with values ranging from' ra-O.fO (p<O.Ol) to' 
, ..... 

r--O.51 (p<O.OOOl). 

/ 
In sum, excellent correlations' vere obtained for the 

individual ite)n co",par~sons ff Self Care, MObility, 'and 

• TrAnsfers Component., .from both the Bar'thel Index and the' 

Functional Statua Assesament Index. In addit~on, similar hand 

activides from' the Bat't-hel. lndex~, the LORS, and the FSAI 

produC'ed fair 'to goOO cor·relations for 'the variables selected. 

When eguitable variables from the Level o'f Rehabilitation. 

Sc~le and the P'unctional Status Assessment Index were 

compered, 43\ of the HOme Activities items, 71% of the Outside 

Aètiv~tieB, and 50' ,of the it~Dls felated to Soéoial Interaction 

produced statistically significant associations. 

.. 
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~ 
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TABLE 4-24 

~ 
~ 

Sp.arman Corralation. for the variabla. of the ~.vel of Rehabtlitation Scala 

CODE 

Llghtwor=Llghtwork 
H.avy.or:H.avywork 
Oddjob ~Odd Jobs 

FS.U 

TaIT.I, =T.I.phon.-T.I.v~sion 

wa.hwlnd=W •• h'Windpws 
Jobr •• p =Job Responsibilitia. 

~. 

and the Functional Statu. A ••••• mant In.~rumant 

For tha Home Activ1tie. Status 

• 
i HOME ACTIVITIÊS 
I---l------~ ___ _ 

(N'046~_ 

LORS 

L ~ GHTWafCtiE:AVVWOR ODOJ08 PASTfME -TETEL 

VACUU.,.. -0.4964 -r::f.1987 -:O.Z631 -0.3363 -0.16-23 
0.0001 0.Z013 . 0.0808 0.0223 0.2'868 

CUPèOARO -0.3878 -.0.2523 - -o. 3:t45 -0.35-'6 -0.6232 
0.0102 ·0;1025 0-:-0296' 0.0166 ~)'OOOI 

LANDRV -0,4852 0.0000 -0.2624 -0.'1208 .-0. 0084 
O.OOfO ~.OOOO 0.D81S 0.4239 0.9559 

WAsHwINO -11:2614 :-~.067:i -0.0675 -0.0771 -0.2277 
0.0904 0.6680 0_6594 0.6105 0.1325-

VARDWORK -0.34~8 0.0835 ':0.1490 -0.1481 -0.1535 
~.023S 0.$943 0.3286 0.3238. 0.3140 

'WRITING ~0-.5250 -0.0925 -0.4970 -0.3642 -0.4615 
0.0003 0.5550 0.00'05 0.0128 0.0014 

JOBRE$P ~0.~769 ' -0.2421 -0,4138 -0.3416 -0.2334 
0.0001 0:1168 0.0047_ 0.0201 O.122B 
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TABLE 4-25 .. 
Spear'man Cbrrelatlons for the Variable. of the Le"el of Renabll Hat loh Scale 

and the Functional Sta~~5 Assessment Instrument 

~ 

OUTAcnv 

WA.LK2 -(l-455B 
FSA 1 (l'. 0015 

46 

JOBRESP -b.3408 
0.0-205 

Code 

Outactiv=Outslde Àctl"ltles 
ShOperr =Shopping and Errands 
Spectev =Spectator Events 
Transpac=TraAsportatlon Accompanled 
Transpln=Transportation Independently 
Longtrla=Long Trips Accompanied 
Longtrl\=Long Trips Independently 
Walk2 =FSAI variable of Walk 
JobreSp =Job Responslblltles 

t' 

" 
1 

·46 

For the Outaide Activlties Status 

OUTSIOE ACTIVITIES 

LOI'lS 

SHOPERR SPECTEV !RANSPAC TRANSPIN LONGTRIA 
• -0.3951 -O. 1467 .-0.1045 -0.3271 -0.1601 

0.0066 0.3B61 0.4S91 0.0420 0.2876 
: 46 37 46 31 . ·46 

-0.4357 -0.3350 -0.4766 -0.49510 -0.44163 
~ 0025 0.0426 0.0008 0 .0014 0.0021 

46 37 4E) 37 46 

LONGTRII 

-0.7014 
.0.0036 

15 

-0.349.15 
0.2021 

15 

-;'-;:. 

-.. 

.... 

..... 
Ut 
Ut 



, , 
'~ ( 

j 
.... 

TABLE 4-26 
Il 

Spearman Correlations for ~he Variables of the Level of 

Réhabilitation Sca~e and the Functional Status Assessment 

" Instrument fOr the Social Activities Status 

FSAI 

Holtlesoc -LORS 
Outsot -LORS 

. Chursyna-LORS 
SocializaFSAI 
Cl1urch -FSAI 

'. 

SOCIALIO 

CHURCH 

variable 
variable 
variable 
variable 
varia'ble 

.' 

SOCIAL ACTIVITI~S 

LORS 

HOMESOC OUTSOC CHURSYNA 

-O. 5661 ~ -0.3069 -0.3953 
0.0001 _ 0.0403 0.0170 

46 45 36 
"-

-0.1852 -0.1675 -0.0725 ~ 
0.2178 0.2714 0.6741 

46 45 36 

of "Home Soc iali.zation J 
of "Outside Socia1ization" 
of "Church or Synagogue" 
of "Socialization" 
of "Going to Church" 

\ 
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Discussion 

The R&5ults Chapt~r , presented two separate 

,~nveBti9a~i'ons, ,~he 
the validatio~ of a 

examin'at~o~ of the- r.~er ,riIiabHi ty and 
, " 

~ir of f~~ctional\status indices used in 

Geriatrie Tri,al.' To e~timate the reliability of the the 
f • 

patie~t· assessors, the overall variation among the 23 raters 

and t'ne stl:dy norm . was compared when the Barthel Index and 
" 

~evel of Rehabili t'at ion Scale were 
, D 

used to estimate pat ients' 

status. Cons~deration was also given to, the inter-observer 
, 

and the int(a-observer reliability of all study participants. 

The pria{ary testing of rater re'liabi!i\y w.as achieved qhrOUgh' 

tne use of yideotaped interviews of six patients evaluations. 

These tapes vere presented to a11 ra~ers in a test-retest' 

, sequence., In an effort to' evaluat~ adherc!nce to 8tody 
- . 

~rotocol a~d the continued rreproducibLlity of rater, scores, 
! 010 • .. 

on-the-spot inspect~~ns were conducted oveT, 

.,in both the hospital and home settings. 

a o~e year period 

. The Bàrthel Index cnd LO~S' instruments' vere tested for 

Concarrent, Val idi ty (Cri terion-R~lat~d) usin9 

Status ASSèss~ent 1 n~t'ru~~nt (FSAI) '~esi9neo 
The three scal~s' were examined' by _ meà~ns 'of 

the Funct ional 

by' Jette (1980), 
, 

indi vidual item 

comparisons and levels ' of associat ion 'vere tested \ for 
, , 

signi Beance • 
~ . , , 

The study raters, wete .c14ssifled ioto three separate 

\ 

o. . ' 
-

, " 

" 

, 
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groupS. The first gr.oup é:o':l~isted of 14 evaîu,ators who wer~ 

responsible for the .data coll~ction for the Geriatrie Trial. 

Five interpreters were emp10yed to help the research assistant 

~nd the study evaluators in communication and. data collect ion 

procedures wi t~ pa'tient 5 who, spoke nei ther Fr~nch nor Engl i sh. 

They made up the second -group, of raters. The third group was 

made ~p of ~fur instr'uctors resp~nsi?le for rater training and 
t - -

the. overall organi.zation of the Geriatrie Trial. In this 

disèussion, each of these ,sect ions on rel iabil i ty and validi ty 

will be considered separately. 

OYerall Variation between the Rater. "9d ,the Go'ld Standard 
, i 

~ 

As demonstrated ,in Cl}apte~ IV (Resul ts), the data 

genera,teç f rom 'the measurement. i hdices conta ined vary ing 

degrees of measurement error. The fact that var iation existed 
. 

was not ,the priPtary ,concern of this studf. Rather it was the 

sources of variability t,hat. vere the' 1mportant 'e1e~~ in 

determinlng the rater reliability of the study ~cales. 

For this reason, several methods . were employ~d to assess~~) 
the extent of the rater variabi li ty when the Barthel Index and 

the Level of Rehabil i t~tion Sèale were used' as assessment 

tools~~ Desëriptive\'measures vere first obtained by examining 
, 

the mean sco~es and the standard d~viatjon's for aU groups and 
" 

·compared to the Standard. The Standard Deviation (5D) was 

used as a measure of variation inst'ead of the Standard Error 

(SE) because the objective of this study vas to determine the 

,m~9n i tuoe of the variation. present. - As the Standard Error' 

1 

.) 

f' 

r " 
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w~ll ,..ahray~ be smaller than the StandarQ:"~eviation, i t vas 
il ' 

felt that the Standard Error would be ina~pt'opriate in t,his 

situation because i t would not ~dequately desc~ribe the 
1 

of the data collected. Feinstein (1985) reported 
! 

spectrum , 

that the ~tandard error was 'often used improperly tof 

descriptive purpo~e.s, resulting in' a distorted image of the 

data becàuse the S'E denoted the fragilit;y of the mean and not 

, the sc ope' of tlu~ variation for the data in question. 

'Agreement ratios were then ca lculated to est,obi i sh the . 

percentage of concordance between the twenty-three raters and 

tt)e study· s Gold Standard. In general, all participants 
.... 

demonstrated fair to excellent agreements vith the Stan4ard 

for the !irst two"subscales of the Barthel Index. However, 

there was a marked decrease in agreement for the subsection 

"Mobil i ty" and for "'l'otal Statua". A suggeated reason for 

t,his disèrepancy could be that mobili ty vas def ined as the 

ability to walk 50 yards or to negotiate a wheelchair 

independently. Thi's seemed ambiguous to the Evaluators. For 

example, "pat ient two", had suffered a stroke wi th resultant 
. 

hemiplegia. Although the patient felt tnat ~he was capable of 

walking the required distance, several raters judged her to be 
r 

dependent b!c-ause ,of the effort that was require~ for her to 

accomplish this task. In con,strast, tlpéltient three" had 

amputations of both lovér extremities and the~éfore' vas 

confined to a 
Il .• 

wheelcha 1 1;',' Nevertheless, he demonstrate.d a 

defini te freedom of mobility ,in his chai r, leaving 

doubt of his p'erson~l, independence. 

'\ 

little . 
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The Total Status variable of the Barthel Index was a 

summary score descr ~ bing the overall' funct ional status of. the 

Tnerefore, it was not surprising to Bee 
1 

,( individual.-

"-r-elati.vely low' agreë"lent ratios, ' as a mask ing , -eff~ct was 
-

present wht;!n the scores of :the three subsections of the 

Barthel, Index were combined. 

Poor tQ _ fair ratér agreement rat ios '-. ,,-ere' s-een for; aIl 

subsecti6ns of the Level of Rehabilitation Scale •. Perhaps, in 

'constrast to 'the Barthel 1 ndex, t,he' ,LORS achieved lower ratios 

be~ause it addressed broad~r- issues of ho~e and community· 

ind,ependence. Specificity of tasks vit·hin each subscale was 

not explicit, rather the rater waS left to decide from several 

examples the activities of the patient that best described the 

level of funct ioning. As a resul t, the chances of one to one 

agreement was proportionally decreased as the act i vi ties 

within the subscale became more diversified. 

From thése agreement ratios, est imates of rater 
l , 

measurement bias with the Gold Standard were computed for the 

two s~udy scales. In general, the raters tended to 

underestimate the functional status of the six" patients 

particularly' when us ing the Level of Rehabi li ta t ion Scale. 

This tendency may b~ related to t-he clinical background of the 

Evaluators. From a pract ical standpoint the primary concern 

is to in evaluating "'the .fuWional statua D~-- -a- -patient 

estimate the patient's~vel of .dependence and the levelof 

ass istance required to permit that person to 

independently as possible. Clinically speaking, 

.' 

live as 

i t ~is 

" 

, ! 
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therefore better to sliqhtly und~resti~ate tnan over inflate 

-the pat ients 1 level of funct ion. This will ensure that a 

careful screenin9 of needs occurs and that an a~quate support 

-network will be provided to allow the individual to ,reassume 
, 

,her or his /Jole in the community. l t 'appea r s tha t t'he, 

clinical· background of the Evaluators, ingrained Qverti~e# may 

remàin prèeminent in spite of the specifie teaching and 

pract iCI! sessions 9,iv~n for thè purpoSèS of tra i!)ing study 

assessors. W9iJe the out look i s no doubt benef ic ial to the 

patient-, from the st\Jd~' s'point of view, it is possible that 

this systematic error eould l~ad to ~alse conclusions. 

In sum, this descriptive data provided an overail 

impression of' the percen'tage of vari ation that ~x i sted between 

the raters and the Gold Standard for the two: study scales. 
;~. 

The next sltep wa~ the identification of s~urce~and t,he extent 

of variability among the rate~ groups. 

Through 'the, anflly's is of variance,. th~ intraclass 
, ' 

corrèlation coefficient "R" was computed to estimate the 

stabilityof eaeh group's position with' the Gold Standard.. 

The intraelass coef f iden t i s an" index of concordance' for 

conti~uou5 qata which c6mbin~5 a measure of correlation with a 

t~st of t,he difference in means" (Bartko, 1966). This index 

',assesses not onl'y the' s imilar i ty of slopes 1 but alsb the 

~imilaritl of intercepte. Therefore, if one individual is 

~ystemat~cally h~gher or lower than the other, the intraclass 

correlation coeffici'ent (lCC)f will retlect this bias (Kramer 

ànd--Feinstein, 19B1). The ICC i5 d~rived from a repeated 

, . 
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. ' 
measure's analysÏ's 

' . of vedenc'e. 
" 

U,JSing ,this procedure, the Barthel ' Index vas the f i>rst to . ' 

be tested for its levei of rater reliability. 
l , 

The fi~dings 

vere 'genetally in disagreemènt vith most studies reportéd in 
-' . ' 

the li terature., ~ possible. explanatiol\ 'fb,r this diUerence , . 
was tha't va'ri.!,lUons 'vere' min'imal among the pa'dents "selected 

, , , 

for the videotaping in two subsca~es o~ the Barthel Index. 
/ ./' '1;,. • 

Ali ,six pat,ients Vere re~atively equivalent in the,ir levels of· 
, . 1 • \ 

indepen~ence·for self care an~ continence. 

'amonq pàtients, vir'~':I81ly,' 'e)iminated the primary source of 
, , 

vat iabil i ty normillly expectect in this type of en,Üysis,. that' 
~ .\ ... \. ' 

i6 the variation ,due to ~tient biologieal ditf"rendes. '-\. 

Because patient va~iance is a èharacteristic of,the 'population 

studied, whereas th.e variance, of rand~m error i s esse,{tially a 

function of the measure~ent proce~ure, reliable measurements , , 
are' easier in a hèterogenQus popu,lation' than in 'à homogeneous 

'population '(Fleiss et al., 15:n7) • . AS a résult, the va,dation 

due to specific raters and patients took precedent. 

AHhough at the time of the videotaping, the 

participating,patients appeared to pave different leveis of 

funct l,ona1 

anticipated 

\1 'statua, in retrospect( it 

tha1 s'imil~~itiès existep. 

shouid have been 

One' reason for the 

homogeneity in self care activities and continence wes related 

to the -fact that these patients' ve~e attending a .Day Center at 

a rehabilitation institute. Thitr, implied that the person had 

most likely achieved a level of ifidependençe neeessary to 

.. 

> , 

funct ion in the communi ty. The tvo basic fundtions generelly /....,.k 
required are ~e management of self care and continence-"/ 

.i' 

D. 
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act lvi t les. . 
A. 

This Iaak of pati'ent, variation specifieelly affectedJ)the 

overall agreeQ\ent vi th the Gold Standard f.or the Evalua tors' 

and the Interpreters., 1 t 'was reass'uringi however, that the 
~ 

'Instruct'ors achieved perfeet agreement despite this lack of 

patient vari~bi1ity,""since one of the major incentives to test 

the group ,of Instructors was ta examine the presence of 
, , 

~ystematic bies between the Btudy orgenizers themselves. 
,1, 

The agreement levels for the remaining two subscales of • 
1 

the Ba,rthel Index refject~ccePtable levels of,concordance 

the groups of raters ~ith the Gold.Sta~dard: At 

first, there, appeared to be a· poor" level of agreement among 

the 23 raters and the Standard for -the variables "Mobility'" ~ 

and "Total Statua". However, in the initial examination,of 

the data ~ the main concern was ,to' determiile the percentage of " ' \ 

ratt!r agreement ~or each of the six pat'ients ~ This 
" 

,information provided insight into those raters who 
)-

demonstrated the greatest indecisien in record~ng funet i onal 

status, when the patients presented ambiguous levels of 

function. The data collectors were then evaluated aceording 

t~ their group'assig As seen from the coefficients for 

the "Self tinence" ,subscales,' the InstrLlc.tors 

continued to h e ellent levels of agreement in the 

areas of "Mobility "Tot\l Status". Similar coeffici.ents 

of - !!oncordance were Been fo~ the Interpreters while the" 
, ,-

Evaluators were registered a8 having only fair agrè'emen't for 

the same subsections although stochastic significance WBS 

obtâined. It has been .repo"rted, however, that quanti~ative . " 
, 

'. -
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signif icance of the intraclass correlation depends, on its 

absol~~e magnitude (Ktamer and Feinstein, 1981). Burdock and 

colleagues (196,3) suggested an ICC-.O.75 as be'ing aecepted. 

This value 
( '. 

th~r~ would be little residu~l , 

varia,hl i li ty oresent to conf'ound good discrimat ion-5 among, the 

subjects. 
r-

Sinee the coef-fici'ents generilted by the Eval.uators for 

, . these t,wo subsca~es were well below the ,r:ecommended lev;el ,of 
. 

R-O.75, these resul~"s insinuaté that althob9h . t'ater . 
consistency was present, confpr~i ty wi th the Standard was not. 

Aceord~gl~, speci f iç tests of conformi ty vere cer.ried out to 

est imate the levela of significance. Clearly, systematic bias 

existed ' between the Eva-*uators and the Standard for the 
,1" 

vanable Tot11 Status whereas the Mobi ~ i ty subsc~lle l whi le not 

statistically significant, was borderline. 

On average, the Barthel Scale -appeared to be well 
• 

~ ;F 
the 1 nterpreters a'rid th,é Inst ructors as • llnderstoop by 

reflected in the Total Status scores (Interpretera: R-O.79~ 

p<O.OOOl; Instructors:, 'R-O.SS,' p<O.OOOl), but thè Evaluators 

continued to demonstrate rebtively low, yet signiff'cant, 

agJ;eements (R-0j.,55,' p<O.OOOl) for this measure. This finding 

sUggests' ,tj1at the rate.r-traininç( program was insufficient for 
, / . 

the diverse" types of raters employed in the study. The group 

of Evaluators were predomin~l1tly from a health cere 

background, whereas, the Interpreters \-lere translators of a" 

. ./.1 partlcu ar 

education. 

language and had no specifie hea,lth' related, 

The ini t.ial tr~ining -PFogram ''filS' designed to 
t 

introduce the fi1!ld of G~riatrics to a:p those un'familier with 
,\ 

r ' 

J - • 

( " 

~. 
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the ares. As a result,. the major èmphasÎ'S was directed 
," , \ 

towards those'raters with minimal prior knowledge in the hope 

of min1mizing their potent ia1 inconsistenci"es; What was 
• 

neglected, however, was the, fact that other forms of group 

bias 'ar~ frequentlx present. For example, ,Bign if icant bi8~es 

may be pr~'sent ,mong tl1e profession-al groups themse,lves. In 

"retrospect, this would seem tb-ihave beèn the caSe i'n this 

.particular invest igation. 

Unlike th. Barthél Ind •• , a9r •• ~ 
of Rehabilita t ion Scale were weIl wi thin 

rat iO$ for the LeVel 

the acceptable leveis 

in establishing consistency for all three groups of raters. 
<' 

However, when the tests of conformity were calculated, 

sta~ist ically significant bias . was evident for the 

Interpreters in the area of Home Activities whereas both the 

Eva~tJator~Jand Interpreters were systemically lover than the 

Standard ~ the variable Total Status. This rater bias 

·although stati-stically 

clinical point orview. 

significant was marginal from a 

This results, nevertheless, signaled 

~oten~ial areas of future ambiguity among the rat:ers when 

assessl.ng' patients by meàns of the LORS. 

ln sum, there appeà~d to ~e bètter reliabl1ity between 

thê raters ',and the Gold S~andard for 'the Level of 

Re)'labil i tation 'for the 
, 

Barthel Index. Clearly, 

'rater, variation was greatest for the subscales Selbl.Ç"i!-r~ and 

'Continence. The main reasons for this marked discre~nc'y can 

be attributed to'three factors: certain interviewers reported 

difficulties in interpreting the gui~elines in the instruction 

" 

.. 

-
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manusl for the domain of continence; a fev raters tended to 

define the patients" functional status inappropriately; and 

the six patients ,chosen for the testing of rater reliability 

vere remarkedly ~milar in their levels 'of Self ,Care and 

A~ a re~ult, th. variance due,to differences 

, ; 

'apportioned to the patient themselves • 

than the Ivariance 'between raters and patients was greater 

Inter-rater Reliabilltr 

In assessing the betveen"rater reliability, a fami liar 

of fi' became et/i'dent ., Once again, the pattern results mean 

scores and the standard' deviat,ions, of rater recordings 

provided the first insi9ht into the levels of agreement 

between the t~ree groups of raters.' Althbugh group scores 

ranged vithin the predetermined acceptable s'pread, the 
• 

Evaluators conti~ued to be the m9st conservative of the raters 

in scoring the six patienls. This ·trend was rela~ively 

consistent for both the Barthel Index ~nd the LORS. ..... , , 

The objective of the analysis waB to det~~mine the degree 

of inter-rater variatign for each fu~ctional scalé. In recent 

years, measureme~heorists have attempte? to promote' the use 

of appropr iate' procedures to 
, 

assess the eonsistency'or 
• 1 

the 

rel iabili"ty of a tool. Traditionally, the Product Moment 

Correlatipn approach 'has been used most frequently in 

determini,ng the levels of co~çordance between raters 

'âdministering·the sa me instrument., This technique, however l . 
bas one serious drawback often ignored by those who choose to 

, . 

" 
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use it. 'Although en'" association ;,ma~ be obtained between 

different raters there ls no way of estimàtin9,. if systematic 

bias exists between these same raters. Therefore, a test 

could appear "rèliable" yet may not be "valid". 

A more appropriate approach to the measurement of 

concordance is the Intraclass Cor~elation Coefficient "R". At 

this ,point, note should be' made as to why both procedures were 

employed in this evaluation - of rater reliability,. ' The 

objective was to delineate these appro,ches in order to 

clearly understand the advantages and disadvantages of each 

method. The results a~tained, however, vere une~pected. 

Although the Pearson Correia'tion generally followed a .si·milar 

~ttern to the lntraclass Coefficients for both of the scales, 

the values vere distinct1y 10wer, rather than higher, as 

'expected. Product Moment Correlations , . for the Mobility 

subscale and the Total Status Variable of Barthel Index, in 

'partic,ular 1 were ~onsiderably less than the Intraclass 

CoefH-c ients for the same items. One possible explanat ion fO't 

this s'i tuat ion could be that becau$e the Product Moment 

Correlation ia a bivariate statistic, it is meant to be used .. 
'in th~' determination of the relationship between two 

variables. However, when twO .d~fferent ra~ers or groups of 

raters assess the same task on1y 9ne variable Is being 
, 

meas~red. Because 'the data must be reduced to two sets of 
, ~ 

scores tor correlation, tests that invo1ve multiple raters 

must be divided and averaged with the resultant 10ss of 

information-. In essence, the product Moment Correlation is 

unabie to take different sources of varian~e into account. In 
r ' 

_____________ '-----.:..........-._~:~~, c, 
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consequen~e lt ls clearly inappropriate as a measure of 

consistency among several raters (~asse1kus, 1916). J 

The Analysis of Variance, on the other hand, is a 

statis-tical procedure that does exactly what it~ name implies, 

that, is, it analyzes the v,ariance of the data. Through the 

identification of the sources of variation, the first steps 

towards est imat ing reliabili ty can be achieved. For this 

.study, reliabili ty of the ra ters wes expressed by the 
l 

Intraclass Correlation whicl'\, corresponded to the proporition of 

the t'rue variance among the patients being measured divided by 

the total variance of the data. As there is no 10S5 of 

information with this' procedure, the estimates of inter-rater 

reliability calcul,ted bYfhis method were definitely stronger 

than those produced , by the simple correlation ~ procedures for 

both the Barthel 1 ndex and the LORS ~ As dïscussed earlier 1 

the Iee ia subject to one problem when' there ls a lack of' true 

patient variation .1n these' si tuations, the total variance, is 

9reate't;' than the true variance which results in a spurious 

e.timate of reliabilit~. Such w~s the case lor the Barihel: 

subscales of Self Care an'd CQnttnence. Although litUe 

inffijrence could bé made from the se estimates of rèliabi~ity, 

the delineation of the sources of 'variation through the 

Analysis of Variance, permitted '-8 c~earer understanding of the 
. .' 

,perîentage of variation attributed,to the remaining element,s 

of the total variance ,for these subscales. In both cases, thé 
. 

greatest sou,rce of var iation was assigned to di fferen'ces 

bet~een specifie raters and patients. 
~ 

The other major ~ advantage of using the Intraclass 

rt -_-.......:.....- .. 
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Correlation as opposed to the product Moment Cor1"lelation is 

that it pr'ovides ft mesns of determining the presences of 

systematic bias. between raters. This bias was visible tor the 

each group compari sons for the Barthel variables, of 

"Mobi li ty" and "Total Status" . Furthermore, although the 

~oef f icient of reliability was low (R-O,l1) ,between the 

Evaluators and the In'structors, for the Self Care subscale, 

systematic bias could still be identi f ied between these '. 

groups. In constrast, there was a total absence of systematic 

variation, betweer'l the groups of raters for the Level of 

Rehabilitation Scale. 

These resul ta, 'fere unexpected. Initially" the 

investigstors had felt / that the LORS might be a potentia! 

source of indeCision among raters because of the subjectiv~y 

that could be 'hui l t into the different levels of the scale. 

Further, thi s index which was designed for a younger 

population placed emphasis "on certain tasks that generally 

were not considered as being representative of the older age 
, 

group. It was, therefore, somewhat of a surprise to see a 

strong degree of' assoe iation between the three groups of 

raters ,:,hen using th~s scale. 1 n contrast, . the Barthel Scale, 

as reporte~ in the li terature, was repor,ted to have good 
J 

ps}'chometr'1~ proper'ties (Granger, _1979). The index has 

demonstrated a test-retest . reliability of 0.89 and an 
~~"I 

i nter- ra ter reliabili ty of 0.95 (Granger i 1979) • 

Addit iona11y , Sherwood and colieagues (1977) have described 

hïgh alpha reliabilities ranging from 0.95 to 0.96 thus 
J. 

sugge'st ing ,that the test was internally consi stent as a 

'" 
. ' 

'" 



, 

.. 

,.. 

170 

measure of self-care abilities. Thus, it was equalÏ y 

surprising to observe ,the sc ope of QOrrelations ran9ing from 

0.00 to 0.90 for this study. One suggested explanation for 

these results was attributed to the tact that thêre wa~ 

relativ~ly, lit~ variation among the raters them~elves f6t 

the two subsc,ales, Self Care and ContineJ1~é. ,When· the 

agreement rat i os were ~ re-exami ned, i t was the var iable of 

Mobil i ty that' was the pr i nciple source . of variat ion in the, 0 

Barthel 1 ndex. Therefore, when 1ce procedures were performed 

for the subscale of Self Care and Cont inence,' the deviations 

about the mean were .almost entirely non-e~i~tent, thus 

producing Intraclass Correlations with guestionable findings. 

A second e.xplanation for this poor showing of the éarthel 

Index may stem from the fact that aU reports of this scale 

have been generated from evalua,tions made bf care' givers 

(Granger, 1979; Gresham, 1980; Sherwood, 1917; wylie, 1967r 

and no~ by jndependent assesso'rs employed in' i clin icsl trial. 

consequent{y, the high leveis of reliability for t.he Baz;:~h~l 

.' 1 ndex would seem to be re f lecti,ng mainly cl in ical judgeme.nts 

formulated overtim~ rather than independènt and "one shot" 

as.s'essments of physical status. 

The LORS instrument, on t~e other ~and, produced scores 

with more uniform degrees df 'variation. As ,a result, th. 
\ 

associations ot 'the 'raters scores could be examined t The 

reasons for this discrepancy have already peen pr&posed in the 

rater-gold standard compariso~ 

ln br ief, the Intraclass Correlat ion "Coefficient 
• 't. 

permitted a more detailed picture 6f the compoÎ'l'7nts of t'he < 

1 
~ 

<, 

,< 

~ 

• 
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equa t ion which cont ri buted or detracted f rom the overall 

est i mate" of reriabi li ty between the di ff erent raters. 

Intra-rater Reliabili ty 

Ttle rater scores for both 'Indic..es were then examined over 

time using the Product Moment and the Intraclass 'Correlation 

procedures. In this comparison, outstanding differences in 

coef f icien ts were seen for the subscales Self Care and 

Continence of the Barthel Index. I n pa r tic u l a r , the r e wa s a 

distinct di sc repancy in the' two approaches when the 

Interpréter group was assessed. Once aga in, these resul ts 
( 

were \ severely affected by the lack of variation among the six 

patients for the areas of Self Care and Con t i nence, yet the 

Iec still was able to reflect a change in the Interpreter 

funct iona 1 scores over t ime. What appea red to be low 

within-rater estimates for the Evaluators in the area of 

Continence through the Product Moment Correlat ion proved to - be 

zero agreement w i th the l nt raclass procedure. These measures 

indicated that poor stability existed for these subscales for 

the first two groups of raters. A lack of sufficient 

understanding or individual interpretatlon of the instructive 

guidelines for these areas could explain these findings. 

A total contrast was se en ln the Self Care and 

Cont inence cor re lat ions for the 1 nstruc tor group. What vas 

recorded as ze ro agreemen t for the simple correlat ion 

procedure was 1 i sted as complete agreement through the I CC. 

Although patient variation was minimal, a.s stated previous1y, 
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when the rav data was reexamined it was clear that no change 
/ 

had occurred in the Instructor scores from time one to time 

two. However, the Product Moment Correlation was unable to 

piCK up this total lack of variation tor these scores. 1 n 

other words, the deviations about the mean were non'-existent 

thus producing a zero estimate. For the remaining sections of 

the Barthel Index and the LORS, relati vely similar 

corre lat ions were obtained from both procedures which 
1 

indicated that fa i r ta excellent intra-rater reliabil i ty had 

been presen t for aIl raters. J 
As reported in the literature (Hasselkus, 1976; Krame r 

and Feinstein, 1981), the Product Moment Correlation 

Coefficiemt proved to be an unsatisfactory statistical , 

procedure for this study in terms of estimating between and 

with-in ra ter agreement. The Intrac1ass Correlation 

Coeff i c ient, on the other hand, provided a measure of 

intrinsic accuracy of the two study instruments. 

program Re-evaluation 

The evaluatlon of rater reliability was initiated early 

in the Clinical Trial to determine the quality of the data 

coHected by the raters employed by the Geriatr,ic Study. 

these results, it was evident that the definitions 

From 

and 

guidelines describing the variables Self Care, Continence and 

Mobility needed to be resta ted. The problem of the 

unacceptable rater variation for the Barthel Index also had to 

be addressed. Therefore, the f irst procedure involved the 

\ 
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edi t ing of the users' inst ruction manual to 'dmprove the 

overall e lari ty of the terrns of refez::~nee and to reduce 

rater-expressed ambigui t ies. ,Addi t ional patient evaluations' 

weré then scheduled for those raters who had demonst rated the 

,greatest discrepancies. Each individual conducted three, 

separate, randomly selected interviews and) simul taneous 

scoring was recorded by both the rater and one of the study 

i Tl 5 truc t 0 r s • Pair-wise agreement ratios were once again 

calculated using the 1 ntrac lass Correlation procedure. The 

results of these tests indicated that the overall agreement 

had markedly improved with estimates ranging from R=O.75 to 

1.00 (p<O .0001) for both scales. As repor,ted by Fleiss 

(1977), in obtaining replicate ratings on each subject and 

averaging them, the errors of measurement averaged out and the 

reliability c6efficients increased. 

on-The-Spot Inspections and Adherence to Studr PEOtocol 
:-... 

/ 

Early assessment of acceptable rater reliability, 

however, does not guarpntee continued high levels of agreement 
, ... ~ . 

over the lepgth of a two year Tr ial. 1 n order to' ensure that 

rater reliability continued ta reach 
\: 

atceptable levels and to 

monitor adherence to study protocol, on-the-spot inspections 

were conducted for the life of the Geriatrie Trial in both the 

hospital and home settings. Through this monitoring of 

raters, excellent agreement levels continued to be aehieved 

for- both the Barthel Index and the Level of Rehabilitation 

Scale. Rater compre~ension for the functional activities of 

/ 

\ 
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Self Care, Contine~ce and 'Mobility vas no longer a problem. 

In a study like the Geriatrie Trial, results can be 

controversial or Gan influence future policy decisions 

therefore, it becornes increasingly important that adequate 

quality control prOCedures are conducted. The issues of 

'systema tic bi as are constantly an area 0(' concern, and need to 

be reassessed over the designated life of a trial. Likewise, 

the question of blind assessments has to addressed in order to 

insure that any differences seen between the two ,treatement 

procedures are in fact true differences and not simply rater 

partiali ty. 

, In summary, the overall rater reliability as well a's the 

inter-rater and~intra-rater concordance fell within acceptable 

limits for the Level of Rehabilitation Scale. The scoring of ~ 

the Barthel Index, on the other hand, did not achieve good 

rater agreement in the initial testing sessions. , After 

thorough examination of the results, the instruction manual 

was rewr i tten in excruciating detail to clarify the Barthel 
i# , 

Ind~x specifications. Individual raters were retrained and 

, retested. Subsequentally, excellent agreement r~tios were 

ob~ained anq continued to be present over the duration of the 

Geriatrie Study. \Although the LORS instrument was the source 

of grea test variabi li ty,. this variat ion was predominately 

attributed to the patients'thèmsel~es. As a result, good to 

excellent a9reements were achieved for this scale. 

Furthermore, there vas no evidence to indicate that 

.... 

\ 
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significant systematic bias was p~esent between the raters 

when this seale was used. This was not the case for the 

Rater-Standard ~ompariso~. Nevertheless, only limited bias 

was \ present for this eomparison an~ this was related 

specifically to qifferenees between the Interpreters and the 

Gold Standard. Al~hough' the twenty-three raters tended to 

u;raerestimate the status ) of the video-taped patients, th~1 
bias was reduced to near zero after additional instructions 

and periodic inspections were introduced into the program. 

~ Indivfdual rater differences ,continued to be present, yet, the 

study organizers felt that overall rater agreement had been 

att~iAed within acceptable limits. " In sum, by establishing a 

~atisfactory ~ level of rater reliability for the two study 

seales, full emphasis could the" be direeted to the ~stimation 

of the difference~ in the outcome measores for the Parent 

Investigation of Geriatrie Care., ... 
$-

As Knatterud (1979) stated, an error-.free study, may be 

laudable but not feasible _ nor practieal. In brief, an 

errQr-free study is not a reasonable goal. What is impo~tant, 

'however, is that the number of effors remains sma1l and that 

the errors prese~t are randomly distributed among the 

,~par.t icipat ing groups. But above a1l, these goals should be 

obtained at 'a reasonable priee. in terms of the development of 

a quality assessment program and the assurance of quality data 

h,andling and proeessing. 
'r 

o 
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; Validit} stud; 

'" VaUdation of StucS! Instruments 

The two functionai instruments,:\th~ Barthel Index a!ld the 

Level o~ Rehabilitation ~ale (LORS) were compared to tbe 

Functional Status Assessment Instrument (FSAI) through the 

correlation of items held to be ~alid measures of the same 

doma in. This is defined as criterion-related validity, a 

concurrent approach. As the scales had different sco~ing 

systems, item by item compar isons were ,made rather than the 

collating of composite scores. Eight separate divisions of 

funct iona1 status were c reated which included Sel f Care, 

Mobility, Transfers, Hand: Home, and Outside Activities, as 

weIl as, Social Interact ion. The first four divisions 

represented the Barthel-FSAI comparison while the last four 

divisions made up the LORS-FSAI comparison. 

For the area of Self Care, consistently good to excellent 

negative relationships were present between similar items from 

the Barthel-FSAI. 'These associations were reassuring because , ' 

they seêmed to indicate that those items whi-ch referred to 

independence in personpl care possessed comparable meanings, 

thus, measuring the domain they claimed to measure, that being 

the concept of Self Care ability. Correla t ions for the 

dimensions of Mobility wetf;"e a1so statistically ~ign,i'ficant for 

... the like-variables of "Walk", "Wash", "ToUet" and "Stairs". 

Again, these results supported the belief that the act i vi t i es 

of ambulation "had beeniaddressed. It would appear that 

e-
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slightly di fferent meanings made up the dimensions 
, ~ 

of "Walk" 

and "Wash", as these correlat ions ranged between r=-O. 52, 

(p<O.0002) and r=-O. 60, (p< 0 .00 0 1) • Nevertheless, 
<. 

they were , 
acceptable comparisons. The var iables labelled "Transfer to 

, 
toilet" and the "Use of stairs n

, on ~he other hand, were much 

more precise which appeared tô be mirrored in the resultant 

c~oef fie ients. 1 n the next comparison, a sl i ght decrease in 

the strength 
~ v 

of associations was seen for Transfer Activities, 
" 

even though statistica1 significance a~ain achieved •. 

Interest ing1y, as the funct ions be(:ame more complex, leaving 

more room for interpretation, the corresponding correlations 

seemed to reflect the variations within the spec i f ic" 

activities. The next section addressed the use of the hands, 

in part icular. Again, fair to excellent relationships could 
, 

be interpreted from these correlations. It was hypothesized 

that these matched items represented related hand functions 

only, therefore, 'strong associat ions had' not been expected for • 
thi s domain.· These resul ts, however 1 might be explained by 

the' ,tact that simi lar anatomical movements of the hand, 

although not performing the exact same function, f~equently 

require the same dexterity. ,For example, if an individual-

prepares simple foods, i t would be conceivable that a 

container may need te be :opened or a faucet might be 'tur-ned on 

during the activity of food preparation which could explain 

"the correlat ion; seen. 
>' 

the 

In essences, the -~on of an~logous items from both 

Barthel Index and the~unctional Status Assessment 

Instrument provided supportable evidence that indeed the 

1 ~ ... 
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domain of personal physical function was be~n9 measured as was 

hypothesi~ed. This proved tO.be an important outcome in the 
~. 

validation of the Barthel Index for this geriatric popualtion.· 

The pairing of items from the LORS and the FSAI were not 
, 

as impresslv"e ifS those just seen for areas of physical status • 
• 

wi thin the scope of Home Activities, fair to ~oderate 

correla t ions were present for the related items ' of 

"lightwork", "vacuuming", and "laundry" yet. no associations 

vere seen when the area of "heavywork" was . addressed. This 

was surprising because one could argue that "washing windows" 

and "yardwork" is harder and requïres more energy than simpler 

activities' within the house.' On the other hand, it is 

possible to eneoun ter what appears to be, as Colton- (1974) 

p'ointed out, nOSense or spurious correlations between two 
" 
variable~, that logically seem to be unrela ted to one another. 

'\ This_ could have been 'the situation for the variables of 

"Cupbpard" and "Odd Jobs" (-0.32,' p<O.02) as well as the 

"Telephone-Television- Cupboard" eomparison (-~2, p<O.OOOlO) 
, '\, " 

and the "T~lTel-Writing" eombinatipn (-0.46, p<O.OOl). No 

further ~xplanat ions could be found for the se results .. 

Nevertheless, the a ssce ia t ions that were present supported -t'he, 

claim <that acceptable degrées 
~" 

of validity were evident for 

this portion of the tota'} scale. 

When the do~ain of Outdoor Activities was assessed, once 

again, a fair relationship was sElen for better than 70% of the 

items c<?mpared.' Thesé f indings were reassuring even though 

the correlat i'ons were relatively low, since tpe aim. was to 

establ ish somer tr~nd between these pooled variables. -------Cle~rly , 

, 
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the definiti~n of "OutJide Activities" can h~ve a ~broad 

meaning. :or our/urposes, therefore, the items 

and the FSAI appeared to relate ta similar domains . . 

of the LORS 

The last division of functiona1 status that neeqed to be 

assessed was that of "Social Interaction". Here, fair yet 
r 

statistically signifi~ant relations were seen for the various 

elements of socia1ization reported in the twa scales. What 

was surprising, however, was the fact ~that the area of 

soc ial ization could inciude g~inyo or participating in 

activities in a chur~ of sy~o~ but the same association 

"was not seen in the reverse. In other words, the ~Ât~m of 

"Church" did not imply "Socialization"'. 
}). 

1 n suuunary, the Barthel Index and the LORS were tested 
....---' 

for validi ty by <:pmparing the items of tttese scales ta a third

instrument, the Functfonal Statu.$ Assessment Index ~FSAI). 

Better correlation coefficients wer,e seen for the Barthel-FSAI 

comparisons. ~nis was satisfying but not surprisin9 as the 

two scaies used similar variables for the areas of "Self Care" 

f, and "Mobility". For the LORS-FSAI comparisons, fair to good 

correlations were " seen yet there were items for several 

severai items that showed no association. Surprisingly, there 

was essentially no relationship between the LORS item of 
, 1 ( 

Church-S~~ag6gue and the FSAI variabl~ of Church. One 

• possible explanation of this co:lÙd be tha t this item vas 

\-arely scored when--the elderly persan was interviewed. Better 

than 90% of the responses were listed as non-applicable. As a 

~èsult, it vas evident that this item did not ,represent the 

( 
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population understudy. , 

To draw inferenee froll these findings, it could be said 

that more than three quarters Gf the items compared from the 

three study scales proved to have at le~st fair to moderate 

relatiortships. instances, part icula.r ly 
.' ~ 

those In sorne 
L~ 1 

activities that were related tb Self Care, Mobility, Transfer " 

Ae t i vi t ies and Hand Funct ion consistently good correlat ions 

"ere encountered. On the other hand, it was clear that the 

indices seleeted for the Geriatrie Trial were not always 

designed spee i fiéally for the eIder 1y cl ientele as 'certain 

items such as Chureh, Spectator 
·b 

Events, - Heavywork, 
. 

Telephone-Television were f requently .1'0 longer atl i nterest or , ' 

a neeessity. for the oider persona 'Many of dîe visited 

'subjects who were still in the community liv~d wit~ someone 

younger and therefore these tasks were assumed br that persona 
( 1 

Nevettheless, given these-Dlimitations, over 75% of the 

" correlations between the Barthel Index, the Level O'f 

Rehabilitation Scale and the Functio~al Status Assessment 

Instrument were significant. 

. The ObjÇ'ti ve of this half of the QuaI i ty of Data 

investi9ation was to examine the validity of the chosen study 

seales. Using concurrent, ~riterion-related val idation 

techni'ques, these results suggested·'that the Barthel Index and 

the LORS when compared 
, " 

to the Functional Status Assessment 
l' 

r~::~~t (FSAI) vere 
Tr' _ 

indeed valid for use .~n the Geriatrie 

f 
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Su.làrr, Içlication. and Limitation. 

Summary 
9 

In the years to come, the health care needs of the 
{ 

, rapidly growing elderly population will ha~e to be contillually 

add,ressed in an effective and efficacy manner. Rowe (1985) 

poi nted out tha t just as ch i ldren are not merely young adul ts 
1 

eldetly people are not simply an older version of the mature 

per son. The elderly indi v idual requi res spec ial approaches 

\ and an und~rstanding of the, pa thological, phys i olog ical, 

1 physical and psychosocial considerations' of aging. Health 

Gare services designed with the eIder person in mind neetl to 

emphasis the restoration and maintenan'ce of functional 

capabilities of its clientele. 

Such has çeen the approach of 

the' Royal '.victoria Hospital. 

the Geriatrie.. Tr ia1 set up 

at The parent study was 

conducted in an effort to examine, the e"ffects on the e1derly 

pat ient of at taching an i nterdi sc ipli nary ger iatr i c team ta 

the medical wards of an acute-care hospi tala 
( 

In order to assure that the data col1ected f rom this 

controlled trial was of good quality, a detailed program of 

data assessment was simul tâneously carr'ied out for the 

duration of'the Parent Investigation. It'" i5 this. evalua~ion 

of data· quality which hé;lS been thè focus of this thesis.' The 

main goals of this study were 
" ~ 

to estiJnate the reliability and 

the validi ty of the two standardi zed functional stat us indices 

, 
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, 

used in the Geriatrie Trial. Given the distinct element~ of 
J 

proper~es, these psychometrie two separa·te studies \IIere 

conducted. Rater Rel:,Ïabi l i ty 'las the fi rst aspect to pe 

addressed. l'The scales used in the Geriat,ric Trial were the 

Barth~~ndex whiéh examined the ~rformance of Self Care, 

Continence, and Mobi li ty and the Level of RehabUi ta t ion Scale 

(LORS) whi~h assessed Home, Outside, and Social Activities.'" 

'Prior to the start of the trial, a detailed training 

regime was set up to familarize ' a11 raters :with the study 
, 

populat ion, the selected' indices and tKe scoring ,systems. 

upon complet ion of thè tra i ni ng period, reproducibi 1 i.ty 

testin<g sessions were 'schëduled\for aIl 23 participants. 

Initially, rater scores(were compared to the est.ablished Gold.., 

Standard. The resul ts of these f indings indicated that rater 

variability did indeed exist but that group and individual 

rat~rs variations, on average, fell within acceptable norms "" 

for botn study scales. The greatest overall variation 'las 

attribut.ed to ~ interactions 

specifie ~tients. 
1 

between , 
/, 

speci f ic ra ters and 

P 
Contràry ta /fJiè' literature and to our earlier 

pe)reeptions, t~ Level of Rehabii,\ tation Scale proved ta be a 

better sou'rce 0l rater reliabili~y tha,n the more widely used 

Barthel Index. One reason for this discrepancy most certainly 

stemmed from the fact that individual patient variation was 

markedly limited in the areas of Self Care' and Continence. 

Al though pertect agreement was achieved"-between the l nstruètor 
'0 

and the GoldStandard, a five to ten point spread w,as ~~en, 
. \ 

bet,ween the Evaluato-rs, I~terpreters and the Gold Standard. 

r 
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These di iferences resul ted in negl ible overall agreeme~ts for 

these groups. The lack of patient variability was not 

ident ified until after the video testing sessions of the ~ 

twenty-three raters had been completed. As a resul t, what 

appeared to be poor agreement ratios for these two subscales 
l 

was,<"- in reality, a laèk of needed patient variation for these 

two functional activities. Consequently, no clear statement 

could be taken on the degree of rater reliabi li ty for the 

fi rst two subsca les of the Barthel Index. In constrast, 

agreement level s for the rema in i ng two Barthel subscales 

reached acceptable levels of concordance for a11 rater-go Id 

standard compars ions. 

Yet, this presence of rater consistency 

~ 

did no~.~arante~ 
rater conformity, since systematic bias was present arnong the' 

group of Evaluators. Although good agreement was expected 

between the Instructors and the Gold Standard for the Barthel 

Index 1 i t was not ant ic ipated among the l nterpreters. These .. 

results, therefore, proved to be very inte.resting. One of the 

original goals of the study organizers was to establish ~ 

suu iciently adequate interview-training program for aIl 

raters. The bel ief was that. greater rater variabiri ty would 

be generated from those individuals with the least exposure ,to 

the treatment of the elderly patient and the çoncepts lftlich 

encompassed functional status. Asc a consequence, greater 

attention . was directed towards the education of the 

non-profess ional people hi red to assist in the data 

collection. 

of p~ople. 

The Interpreters predominately made up this group 
j 

l 
• 
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Results indicated that the training program had met the 

needs of the study's Interpreters. Furthermore, these 

findings seemed to demonstrate that an individual without 

prior ~edical knowledge could be apprcpriately trained to 

gather data for a controlled~ clinical trial. Mor-e 

importantly, this outcome pointed out that possessing a 

medically related background, did not i nsure superior 

understanding of the concepts of functional status or 

measurement scales. What was overlooked in this trairilÏng 

program was the range of rater bias that could be present 

among individuals with similar professional experiences. In 

at tempt ing to secure reliable data in future studies, 

subject ive Interpreta t ions of even fami lar terms must be 

clarified for aIl study raters. 

In comparison tO the Barthel Index, the agreements ratios 

for the Level of Rehabilitation Scale provided solid evidence 

that good to excellent consistencies were present between aIl 

raters and the standard. Sorne systematic bias was found for 

both the Evaluators and Interpreters but this was marginal. 

In general, the i nter- rater rel iabi l i ty between the three 

"groups of raters followed a similar pa.ttern to the averall 

variation wi th the Gold Standard. Poor agreements again 

prevailed for the . Barthel subscales of .Self Care and 

Continence while fai r to excellent ratios were seen for -
Mobility and Total Status. Ove raIl, ' there seemed ta be a 

51 i ghtly better concoq3ance between t'he Interpreters and 

Instructors than between the other two rater combinat ions • . 
Measures of systematic bias were also very revealing • 

.. 
\ 
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There was a wide spread of interpretation for each of three 

groups particulari y in the are{a of Total Status and to lesser 

extent for Mobility and Self Care. Examination of the raw
T 

da ta revealed tha t i t was the Eva 1 ua tors who cons i stently 

underscored these functional abilities. Once more, it was 

apparent that the clarity of the Barthel terms had become a 

key lssue ln this investigation. 

Excellent levels of between-rater reliability continued 

to be attained for the Level of Rehabilitation Scale. 

Moreover, the rate of consistency achieved for this scale also 

led to excellent rater con f ormi ty . To capsulize these 

findings, it would appear that the Level of Rehabilitation 

Scale, although deve10ped in a rehabi1itation milieu, did meet 

the needs of an e1derly populat ion. 
d 

The major i ty of the 

instrumental activities of daily living included in the scale 
~ 

were able to describe ~n elderly person's abi1ity to functio~ 

in the community. 

The final impress ion of rater 
, 

accomplished through the examination of 

rel iabi li ty ,-
'

was 

the. w i thin- ra ter 

differences. The greatest rater variability was repeatedly 

f ound when \ us i ng the Ba rthel· Sca1e and the Evalua tors 

continued to demonstrate the grea test i ncons i stenc i es. 

Despite the lack of patient variability for the areas of Self 

Care and Continence, both the Evaîuators and the Interpreters 
l 

were unable to agree in the estimation of functional status 

upon successive t~sting of these ~ubsca1es. The Instructors, 

on the ether hand, were consistent with the Standard and 

w i thin themse1 ves. The excellent level S o'f agreements for the 

l ~ 
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Level of Rehabilitation Scale achieved for the rater-standard 

and thè between-rater comparisons continued to hold true for 

the intra-rater reliability. 

In aIl, the Level of Rehabilitation Scale was found to be 

essentia11y a re1iable tool for the geriatrie population 
1 

understudy. The Barthel Index, in constrast, demonstrated 

ear1y and serious problems of rater misinterpretation as weIl 

as questionable ratios for two of the s~bseales. I~ an effort 

~o correct this inconsistency, the user's manual was adapted 

and tested by means of additional patient inteçviews. The 

scores obtained from the se se~sions provided strong evidence 

that at la st good to excellent rater reliability had been 

finally achieved for the Barthel Scale. To verify this 

on-going reIiability of rater scor~s- and to monitor adherence 

to study protocol, on-the-spot inspections were conducted over 

a one year period. In total, agreement ratios for both the 

Barthel Index and the LORS remained consistently c high • 

Comprehension of the ~ubscales of Self Care and Continence was 

no longer a problem. In sum, it can be stated that good to 

excellent levels of rater reliability using the ,Barthel Index 

and the LORS had'not only been achieved but also maintained 

for the duration of the Parent Study of Geriatrie Care . 

Validation of the study's scale~ formed the second 

~omponent of this investigation. The Functional Status 

Assessment Instrument (FSAI) by Je~te (1978) was used as the 

criterion of comparison. This scale was chosen because of its 

content which addressed' . both issues of physical and 

l ' 
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ins~rumental activities of living for an e~derly population. 

The scores from the Barthel Index and the LORS were arranged 

in an ascending arder, while the Jette Scale was scored in a 

descending form. Comparing similar components of Self Care 

an~ Mobility from bath the Barthel Index and the FSAI, 

moderate to strong inverse relationships were obtafned. The 

pairïng of items from the LORS and FSAI were not as impressive 

as seen for the areas of physical status. Nevertheless, fair 

to moderate correlat ions were present for matched i,tems of 

Home and Out~ide Activities as weIl as Social Interaction. 

Carmines and-Zellers (1979) however, found that the degree of 

criterion-related validity depended on the extent of the 

correspondence between the test and the criterion. Thi 

validity coefficients obtained for the LORS-FSAI paidng 

appeared to reflect this, f~nding, for the items that maçe-up 

these two scales could only be said to rep~esent a similar 

concept or activi~y but could not be identified as like items. 
" 

Cronbach (1971) also exp[essed an important point that should 

be kept in mind, when attempting to establi sh the 

criterion-related validity of a scale~ He has said that aIl 

validation reports carry a warning clause, insofar as the 
Î 

criterion selected is truly representative of the outcome to 

be maximized. 

. Implications 

, 
W"ith the ever 

1 
increasing demand to examine the 

effect i veness of therape~ic intervèntions through 

<"", 
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wel1-designed control1ed clinical t~ials, several impli~ations. 

from.this investigation can be pertinent for other researche~s 

and clinical personnel engaged in health care research. When 
• 

d~~igning a credible clinical trial, considerations must also 

b~ given to the development of effectuaI methods for 

assessing the data, for only through reliable and valid data 

can vell grounded conclusions be obtained. Initially, such a 

program needs to address the definitions of standard 

procedures as weIl as the teaching, the training and the 

certification of aIl personnel assigned to major data 

collection and éoding activities. As seen in this quality 

assessmenU, investiga~ion of the Geriatrie Trial, the 

delegation of these tàsks te a separate independent indi~idual 

increases the objectivity of the clinical trial and liberates 

the principle investigators to attend to the management of the 

parent study. This person assumes the responsability of 

assuring the quality of the data collected and has the 

authority to implement nec~ssary procedures to maintain high 

standards. 

On site visits\ are essential to monitor adherence to 

study protocoJ- _ and to carry out edits and data analysis 

designed to detect problems in the data and recording 

procedures. The 1055 of trë\ined evaluators from a 

longitudinal study is inevitable; it is therefore necessary 

that provisions are made for the teaching and 'certifying of 

, new personnel. It is also use fuI to have periodic meetings 
'i 

vith the study raters ~o review definitions and proçedures and, 
1 

to discuss any problems that may have been ~ncountered • . 

( .. 
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Finally, substandard data pro.cessing and analysis 

procedures can be just as aeleterious to the successful 
1 

conduct of a trial as carelessness in the collection and the 

recording of the data. In essence, this form of measurement 

error can only be reduced through meticulous handling of the 

data. As Knatterud (1981) poi~ted out when the results of à 

study tend to be controversial, i t becomes i~creasing1y 

important that;.tdequate quality ~Jssment procedures have 

been imPlement/d., 

Limitation. 

In retrospect, a review of this quality assessment 
1 

investigation identified three specifie limitations. First, 

in an effort to determine the extent of rater variâbility in 

'" uS,ing 'the two study scales, video taped interviews of six .. 
different patients were presented , to the twenty-three s~udy 

raters. This approach was se1ected rather than the origina11y 

proposed Incomp1ete Latin Square Design in order to reduce the 

ef~ects of patient 1earning and to eliminate patient fatigue. 

However, in choosing to control for these potential obstacles 

through the use of video equ~pment, an alternative limitation 

was introduced. The tapëd interviews removed the opportunity 

of persona~ c~~tact with t,Je patients, a co~ent expressed by \.. T. 
several of the study raters. Furthermore, when ambiguèus 

situation's arose in th-e taped sessions, the raters stated that 

thry found it more difficult to come to a ~ecision since they 

were unable to rephrase the question ta arrive a~ a clearer 
\ 

/ 
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interpretation of functiona1 status. This limitation had been 

recognized'by the 
C, 

study organizers prior to the start of the 

testing sessions. Weighing the importances of each restraint, 

it was fioa11y felt that the video-taped approach would 

introduce the least bias into the assessment procedure. 

Secondly, in choosing'a criterion scale to est~~lish the 

validation of the two geriatric indices, the Funètional Status 

Assessment Instrument was selected. Although this scale met 
;, ~ 

many of the ac'tivities' covered by the Barthel Index and the 

Level (>of Rehabilitation Seale, one important area was not 

assessed. This was the area of Continence. ln, searehins the 

literature for a comparable cri~erion however, the m~jority of 
"-

the existing seales completely neglected this function:~,AB a 

result, total validation of the 

,cpmpleted. 

Barthel Scale was not 

The third and final ~itation addressed the issue of the 

choice of validat ion-/techniques. The cri ter ion-related . 

validation approach was selected for the Geriatrie Trial. 

However, in Iater discussions vith colleagues, the construct 

approach appeared to be the more appropriate format. The 

reason given was that ~hen choosing a criterion for, 

comparison, ~he measure chosen should represent a gold 

standa'rd or a norm. Thi s was not ~-!le case with the Fùnct ional 

Status Assessment Instrument (FSAI). 

In summary, the evaluation of the reliability and the , 

validity of a set of functional status seales used in a 

ge~iatric fopulation have ,been presented in this study. rhis-

, , , - , 
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quality assessment investigation appears to have reached its 

goal in the establishment of quality data, although certain 

• limitations have been reéognized. 

Quantitative measures are increasingly being used to 

establish treatment objectives, to assess responses to 
~ 

therapeuti2 interventions and to develop effective treatment 

programs. It is, therefore, important to adhere to the 

established principles of measurement theory in order to 
, . 

assure good quality data. As Conine (1972) stated "It is 

axiomatic that the results of any research can be no more 

significant, reliable and vali~ than the exactnes~ of its 

tools of measurement and the care 
t 

collected-and processed". 

t 
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"pendix 1 A 
1 
,-
f -

Informed Cortsent 

) 1 

McGill University 
\ 

~ Royal Victoria Hospital 
.' 

1 
in a . vIdeo' taped interview to be 
being conducted by the Department 
Victoria Hospital. , 

agrée ,to partlcipate 
used in a Geriatrie Study 
of Medicine of the Royal 

1 have p been told 
interview ls to teach 
patients in this study, 
assessment. 

that the objective of this taped' 
the individuals who are evaluating 

the procedures for conducting p proper 

l understand that the taped interview will be 30-40 
minutes in length and that '1 will be asked 3 sets of questions 

, 'pertaining to my mobilit!y, my activities of daily livin9, and 
my general independence. 

\ 1 

1 am aware that my anonymity can not be pre~erved because 
of the nature ,of the taped interview:. 

~ have been told that this project has, been approved by 
th~ resear'ch committee of the Constance :t.ethbr idge Center. 

• 1 authorize McGill University ~nd· the Royal Victoria 
Hospital ta use this video tape for scien~ific and educational ' 

"purposes. 

, 

'" , \ 

~ 1 -1 

Name 
Date , 
Signature 
Witne,ss ' 

\ -

\, . 

'-

j 
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Appendix lB 

'11 
FOnDule de Consentement 

Université HcG1l1 ~ 

Hôpital Royal Victoria 

'\ 

, , 

Je soussigne , consens i participer . 
a une entrevue dont l'enregiBtrement video sera utilisé }lour une 
6tude conduite par le 'servicé . de M, édicine en Geriatr1~ d~ ~ t Hôpital 
ltoyal Victoria. \ 

li est enten'âu q~~ l 'ohjectif dè c~'tte enregistrement "t· 
d'enseigner aux personnes ~ui evaluent les patients comment conduire 

205 

une ev~l::~:t::: ::: :r::::" d:
a:: e:::::t::::i;tr~. sera d. \ 

30-40 minutes et qu t on me demandera des questions concernant ma 
mobilité. mes activités quotidiennes et mon indépendance en général. 

Je comprends que mon anomymat ne peut pas être preservé en 
raison de l' entrevue enr~giBtrée. 

On m'a Informee)' que ce projet a été approuyé par le comité 
de recberch~ du' Centre Réadaptation Constance Lethbridge. 

J'autorise(e) l'Université McGill et 
d'utiliser cet: enregristement sonore pour 
aducatives., . 

... 

.. 
\ 

Nom 
Date 
Signature 
Taoin. 

l' Hôpital Itoyal Victoria 
des fins scientifiques et 

" 
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r 

. ~ . 
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Appendix 2 

BARTHEL SCALE 

PATIEN1 NAKE: ___________ _ 

Exa1D1uer 

Exam1bac:1on: 

sm.r CAU 

Ad.uü.5sion 
2 weeks poDt admibaion 
J. lDOntb post. adJId.as1on 
.3 montba })O& t achzd.Da1on 
6 IIOIlth. poet. adm.1aaio.n 

, '!OM 
S.lf Md 

1.. Dd.nb froa c:up 4 0 

2. E4t1n. 6 3 

3 • nr ••• -u;>per body 5 3 

4. Dro •• -lover 'body 7 4 

Cam't 
Do 

1 

0 

0 ... 

0 

0 nt ... 
5 .. Puc oh brac. 0 _-2' 0 , 

,6. GrQO%ad.lIg S 0 0 

7. Vaihing 6 0 0 

8. ' 81adder Cancrol 10 S 0' 
. 

9. llowel control lp S 0 

'" ... 

I«JJllLm -, . 

io. 'rrallaf.r c:ha1r lS 7 0 

11. l'rllnllf.r tol1et 6 3 0 

12. Tub or ISh~r l 0 0 -

13. Valu 50 yd*. 15 10 0 

( 14. St~1~ 10 S O· 
~ 

15.\ Wh.Q~1ll8 if Ilot S' 0 0 
walk1D8 

~ • 1 

100 TOTAL 
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\lARD; _' _______ .....--

'J)at~: ' ________ _ 

Study No: _~ _____ _ 

Scoxe 

. 

.o' f 

SUHttctlon 
Total. 

0 
1 

. 

D 
. 

. 

'D 
. 

-

- . 

.. 
~ 
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Name of Patieht 
--------------------~--

1 n for man t __ .L'·:'-~ _______ _ 

Evaluator Date 

Evaluation Pre-Admission 
2 ~eeks Post-Admission 

J----t Pla c e ______________ _ 

1 Month Post-Admission Study Number 
3 Months Post-AdmissionJ---I ------------

J----t 

Home 
30. 

*** 

6 f10nths Post-Admi s510n ___ ..... 
Activities ~ t 

Prepares simple fooos and drinks (e.g. juice, toast, coffee> 
0< Does not prepare si mp le foods . 
2<,Defident performance, prepares su,ch foods infrequently, needs, 

mu ch en couragement, andlo r h as f rcq uent ace i den-fs 
4< NormaL efficiençy in preparing simple foods 

Performs tight housekeeping ~hores Ce.g. meals, dishes, dosting) 

, 
32. Performs heavy hOllsekecping;!chores (e.g. floor and wiodow washing) 

** 
33. Perforr;)$ odd jobs in or <'ltound the !louse (e.g. gardening, minor 
** repai rs, r.lcnding, sewing) 

35. 

*** 

\ 

These activities arc ratcd follo\Jing the pattern dev~loped 
for a c t 1 v it y 30. 

Engages in individual pastimcs (e.g. selective TV vic~ing, rea
ding, knitting, collecting, etc.) 

0< Does not engoge in indivi dual pastimes 
2< Patient cxpcrienccs dHficulties uith pastimcs or hobbies 

becél\Jsc of frcquent accidents, fatigue, dopr~ssion 
4< Normal degrcc of individual pastimes performcd 

ManipuLates tclcphone and/or tclcvision (e.g. diills numbcr, chan
ges stations) 

0< Docs not" manipulate these items 
2< Manipulates these items only some of the time ~ecause of ac

cidents,. or becausc patient f()ti9'-;les ,easi ly 
1.< Normal- use of thesc items 

Outside 'Activities 
36. En 9 il 9 es in 5 i mp l cou t s ide Cl c t i viti c s (e • g. w a J k s, Cil r ri de 5, S l t-
*** t-lng on po r ch) 

~-0 < Doc s no t en 9 age i n the se il ct i vit i es 

37. 
*** 

2< tH II engage in simple out door activitics only wi th encoura
gement 

4 < A t t e m p. t s sim pte 0 li t do 0 r a c t i vit i e sin cl e pen den t l y; ace e pts 0 r 
sccks hcLp in doing the activity. 

Does shoppîng and other erri~nds (e.9- food, clothes; banking) 
0< Does not go shopping or' do other errands 
2< Wi t l attempt theSt' activitics only \Ji th" encourùger.Jent 
4<:.Attempts thcse sorts of activities on fis own yithout the 

encouragement of others or seeks th<.> .assistance of others 

"Attends spectator events (e.9- theiltcr, concerts, Iilovies, ·sports) 
0< Docs not attend spectator sports ~ 

2< Will attend spectator events ont y wh en encouraged to do so 
4< Attempts to attend such l'vents independent ly or seeks help 

to make attendance possible. 

\ Appendix 3 
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40. 

*** 

41. 

* 

42. 
* . 

Uses transportation accompanied Ce.g. auto, cab, train, plane) 
0< Ooes not attempt to go anywh!re transportation would be 

requ; red 
2< Wi II attempt ta use transportation if enc~uraged 
4ot: Accef?ts or seeks help in using transportation 

Uses transportation independently (Rate "Not Applicable" if 39 
was O.> 

0< Does not use transportation independently 
2< Will use transportation independently if encouraged 
4< Uses transportation independently, in a normal fashion 

Takes longer trips (5 hours) accompanicd 
0< Does not take tonger trips 
2< Will attcmpt longer trips with encouragement 
4< Attempts longer trips with encouragement, accepts or seeks 

help in 90ing on longer trips 

Takes longer trips (5 hours) independently (Rate "Not Applicable" 
if 41 was O.) 

0< Docs not take- longer trips independently 
2< Will attempt a longer trip with encouragement 
4< Attempts longer trips unaccompanied and without encouragement 

Social Interaction 
43. Participates in galJ\cs with othQr people (c.g. cards, chess, chec-
4* kers). Do not rate quality of R,atient's skill. 

(1 0< Does not participate in games but did before the illness. 
2< W~ill partic.lpate in"games if encouragad 

," 

4< Tnitiates games ",ith othe,. persans 
tt4. Partlclpates ln home social aetivities (c.g. family gatherings, 
*** visits to friends, parties) 

0< Does not participate in these activities 
2< Participates in these activities only wi,th encouragement or 

for ont y il very brief time or only :in il very limited fashion 
4< ..Patient participates in the.se ac.tivities without: encouragement, 

. ________ . ___ i __ n_v_i_t_e __ s __ o_r~a __ s~~_s __ ~~p_o_u~s_e __ t_o ___ i_n_v_i_t_e ___ r~e_l~o_t~ï~v~e_s __ a_n_d~_f~r_,_·e~n~d_s __ i_n~------.~~_1 

( 

45. 
'Ir=' 

46. 
• 

At t end s . s 0 ci il l f un c t i (5 n.s 0 u t s ide 0 f h a me' , e • 9. .h 0 m e 0 f f,. i end, 
din~ng at a rest~urant) • 
'0< Does not participate in these activities .. 
2< Par'ticipates in these ilctivities only with encouragement or 

·for ont y a VN'y brie1 time or only in a very limited fashion 
4<.Attemps to par:,ticipate in social functions outside of the 

home on paticnt's own or a~ks to be helped to perform 5uch 
activities -

Goes to churcn or syn~gogue 
0< Doe$ not go to church or synagogue 
2< At fends on ly if encouraged by others 
4< Attends without encouragement and/or asks assistance ta go 

~OTAl~I __________ ~ 

, , 
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.~ 

... .EV.: AC;SISTA.'1Cr.; 1 - i'ndO:l'o:n,h:Ilt; 2 - U9f:9 drvlcc3; ) - uoe:. hu;:>an "",tt/tDnee; li ".ca 
t!evlcc:l & h\lllliln ,,',,1sç:incc; !o - UDôlbl" to do 

------
~: 0-" 7. \Iller" ON no pain nnd 7 - It:xtren>ely severe:: VaIn ' 

(~l; ,-
DIFrJCULT'f: o --4 J. \lhero: 0- not dH(1cult rnd 1 c):trel'1e t)' dHficult 

'fiDle Frallle - on the overage "ur'ng the pôl!lt ~ da)'!> -
Id 1 VllY 

ASSIC;TA~Cl: rI, III J1ll'FlCULTY ccwa;rs . . . (,--sT . <" __ 7) .(0 __ 7) 

f1 0bilUl . - "dUns in!l!de •••••••••••••••••••• - -- -
- c:l1abing up stalrs .... : ....•••••.. -- -- --

-- . ., - ~rDlIsferrln~ lI) ~ froc> toilet .••.• . - -- --If . . · - ~ettlng ln " 011!; of bed ••••••••••• · .. . -- -- --. 
- cSr1vlng ~ car •••••••••••••••.••••• 1 · - -- -- · - · Personal Car~ .. · . . , · . . . - c:o::.bln:: halr •••••••••••••••••••••• : - -- - . . . 

puttlng - on r~nt~_ ••••••••••••••••• -- -- -. , / 

buttonlnt clothr5 ••••••••••••••••• ~- · · - - --- -- . 
- \Ia.hins • u part, of tll .. body ••••• . -- --- --

· - puttl,,~ on sho,,~I"llVI·"l'~ ••••••••• , 
-;0- ~ --f -i Ho:ne [ho rI''; \ , 

• 
. 

- vôlleuu:dn.t Il ruz··-·~·············· -- -- --~ · 

.~ 

" 

, , 
~e.c:"ln& Into hlt.h c:ul'oo~rd", •••••• · · - -- -- --

J 
· . 

- doln~ lnundry •••• _ •••••••• :.; ••••• ~ 
. -- ._- -- --

'. 

. . 
1 - ",,"bi,ng 'II.b,dou:: ••••••••••••••••••• . -- -- --. 
- doln. yar~~rk •••••••••••••••••••• · · -- -- · : -- . 

• . . 
8,nlf ktivitfes -. . , , -\I1"ltlu~: •••••••• _ ••••••••••• , ..... . 

• 1 -- -- - -. . 
- 0eentn& .contal0.~s •••••••• _ •• _._ •• 

. .-:: · . . . - -- -- " 

- ~ul:nlns; fauceto ••••••••.••••.••.•. · 
1 . . . . \ : . . 

" Loo.I •••••••••••••••• _ ••••. 
. : - c:uttlng -- -- -. · t 

1 · · . 
Vocation31 , . . : 

-perlon,,;!,,: 1111 j.., .. rC"I'C'n:;lLIU- , -- -- -- . 
c-Ies ... -

!.vocationill '-

- perfu,,,,h'~. l\O\·ble::o r"qutrln~ 1>:0,,,1 -- -- --\IOrk ... 
\ 

. 
- atten"!nc churc:" ••••••. 'J" ~ ........ --, -- -- • 

'\ J • 

< 

- ooeblhln~ vith lrlclI~r ""d rH ;\- --- -- --tlv,,:; 

€) A.OU 1 !l80 

Appendix 4 
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APPBNDIX 5' 

DI FFERENCES BETWEEN THE G0LD STANDARD AND GROUP 1 
(EVALUATORS) IN USIN~ THE BARTHEL INDEX 

IN TWO VIDEO SESSIONS 

l 2 
Pat ients 

3 ·4 

Gold 95 84 BO 99 
Standard 

l II 1 II 

Group l (Eva]:uators) 

1 
2 
3 
5 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

95-95 
95-95 
95-95 

100-95 
95-95 
95-95 
90-95 
90-90 
90-90 

100-100 
BO-90 
95'- 95 
90-95 
90-90 

Groups- Means 

VideoI 92. S 
VideoII 93.2 

Group Bias * 

84-84 
90-74 
89-89 
89-89 
75-74 
89-84 
89-90 
89-74 
74-90 
88-88 
89-74 
84-84 
84-85 
74-74 

, 
84.7 
82.3 

VideoI. -2.1" 0.78 
VideoII -1.7 -1.6 

Pe~entage of Difference 

videoI 2.2 
videoll 1. 8 

0.01 
1.90 

Video Sessions 

III 

80-BO 
80-80 
BO-80 
80-70 
BO-80 
80-80 
BO-80 
80-79 
80-80 
80-80 
80-80 
80-80 
80-80 
80-BO 

80.0 
79.2 

0.00 
-0.78 

0.00 
0.01 

III 

85-90 
88-94 
99-99 
90-94 
99-94 
99-93 
99-99 
99-94 
7l-94 
99-99 
93-84 
76-100 
B9-94 
B9-99 

/' 

91.0 
94.7 

-7.9 
-4.2 

,..9 
1".2 

5 

89 

l II 

70-70 
79-79 

~~-89 
- 1-5-89 

63-89 
75-89 
91-94 
79-67 
72-67 
64-92 
88-77 
79-79 
79-78 
77-77 

77.1 
B1.1 

-11.8 
- 7.8 

13.3 
8.8 

* Group Bias is the measure of dHference between the 
Evaluator Scores and the true scores (Go1d Standard) 

.. \ , 
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6 

94 

III 

89-80 
73-88 
94-94 
93-86 
89-88 
89-83 
99-99 

, 84-83 
89-84 
99-97 
99-99 
85-94 
85-94 
89-79 

89.7 
89.1 

-4.2 
-4.8 

4.4 
5.1 

.. 

~ ) 

'( 
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APPBHDIZ 6 

DIFFERENCES BETWEEN THE GOLO STANDARD AND GROUP II 

(INTERPRETERS) IN USING THE BARTHEL INDEX IN TWO VIDEO 

SESSIONS 

Patients 

1 2 3 4 5 6 

Gold 95 84 80 99 89 94 
Standard 

Video Sessions 

I II l II l II II 1 II 1 II 

GrouE II (1 nterl2reters) 

17 95-95 85-85 70-80 99-99 75-70 94-78 
la 94-95 89-89 80-80 . 94-99 69-86 95-89 
19 100-100 90-90 80-80 . 99-99 88-:-89 94-99 
20 100-90 89-90 80-80 95-94 86-88 94-89 
21 95-95 83-95 80-80 99-94 76-79 94-89 

GrouE Mean5 
ï' 

VideoI 96.8 67.5 78.0 97.2 78.8 94.2 
VideoII 95.0 9 69.8 80.0 97. 00 82.4 68.8 

GrouE Bias * 
Video! 1.8 3.2 -2.0 -1.8 -10.2 2.0 
Videoll 0.0 5.8 0.0 -2. a - 6..6 -5.2 

Percentage of Oifferencès 

VideoI l..a. 3.8 2.5 1.8 Il.4:.:f 2.1 
VideoII 0.0 6.9 0.0 2;0 7.4 5.5 

'* Group Blas 15 the measure of dlfferenc ~ etween the 
Interpreters scores and the true scor'e (GoU] Standard) 

/ 

\ 
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APPBNDIZ 7 _' 

1 • DIFFERENCES BE~N THE GOLO STANQARD AND GROUP III 

' .. (INSTRUCTORS) IN USING THE BARTHEL INDEX IN '!'WO VIDEO 

SESSIONS 
, 

) 
,l, 

\.11 Patients 

l 
.., 

3 4 5 6 1-
" 
r'~ 

~ Gol9: 95 84 80 99 89 94 
1 Standard 

" 

Video Sessions 
a-

l II l 
, 

II T II l II III l Il ~ 

GrouQ 1-1 l (Instructors) 

22 95-100 84-89 80-80 100-99 79-94 94-99, 
23 95-100 89-89 80-80 99-99 79-94 99-99 

( 24 95-100 89-89 80-80 99-99 80-79 94-99 J( - \ 25 95-95 89-84 80-80 99-99 89-89 94-94 ~ 

GrouQ Means 

VideoI 95.0 87.7 80.0 99.2 65.4 95.2 
VideoI!' 98.7 87.7 80.0 99.0 89.0 97.7 

Gt'ouQ 'Bias * " 
VideoI 0.0 3.7. 0 2'.5 -23.6 1.2 
Videoll 3.7 3.7 0 0.0 0.0 3.7 

Percentage of Differences 
,\ 

videoI 
. 

0.0 4.4 0.0 0.002 27.0 1.3 
VideoII 3.9 4.4 0.0 0.000 0.0 3.9 , . 

, .. 
* G/dup Bias is the measure of difference between the 
Instructors scores and the true scores (Gold Standard) 

'. 
, " 

\ 

t 

'. 
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. APPBNnIX 8 

DI FFERENCES BETWEEN THE GOLD STANDARD AND GROUP l 
(EVALUATORS) IN USING THE LORS 

IN TWO VIDEO SESSIONS 

1 2 

Gold 7S 28 
Standard 

Patients 
3 

67 

4 

57 

video Sessions 
1 II I II 1 II l II 

Group I (Evaluators~ 

1 
2 
3 
5 
7 
8 
9 
10 
Il 
l2" 
13 
1"4 
15 
16 

6S-=71 
76-76 
76-78 
73-71 
76-173 
84-,78 

, 8-8-78 
59-56 
74-78 
76-76 
71-68 
71-..64 
78-76 
71-78 . 

Group Means 

25-25. ' 
31-31 
38-30 
29-:28 
28t-23 
GB-27 
34-27 
28-23 
30-31 
43-27 
26-33 
26-34 
30-27 
28-28 

videoI 74.3: ,. 33.1 
VideoII72.9 28.0 

Group Bias * 

videoI '-"3.6 
VideoII -5.1 

, 

5.10 
0.14 

Pe rcef1tage of'1t.Di tference 

VideoI 4.6 
VideoI1 6.5 

, . 
18.2 
0.01 

50-47 
67-63 
70-70 
54-43 
77-70 
63-59 
63-67 
44-41 
69-56 
66-60 
72-66 
54-57 

\. 66-56, 
67-73 

63.0 
59.0 

-4.0 
-7.8 

5.9 
11.6 

38-34 
44-41 
56-53 
58-43 
47-50 
47-47 
53-47 
38-35 
35-'1 
41-47 
38-"32 
47-41 
32-35 
47-44 

44.3 
42.1 

-12.6 
-14.S' 

22.0 
2.6.0 

5 

63 

III 

41-41 
50-53 
59-59 
50-63 
59-56 
56-59 

.. 59-50 
50-41 
62-59 
47-62 
62-50 
56-44 

, 47-47 
59-56 

54.0 
52.8 

- 8.9 
-10 ~ 1 

14. 0 
16.0 

'" Group Bias is the' measure of difference between the 
Evaluators sC,ores and the true scores (Gold Standard) . 

212 

6 

40 

III 

31-31 
38-36 
44-38 
36-40 
53-41 
50-44 
47-50 
38-41 
47-41 
38-44 
44 -"47 
50-47 
38-44 
44-44 

42.7 
42.1 

2.7 
2.1 
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APPBNDIX 9 

DIFFERENCE BETWEEN ~HE GOLD STANDARD AND GROUP II 

(INTERPRETERS) USING THE LORS IN TWO VIDEO SESSIONS ' 

Pat lents , - ;> 
1 2 3 4 5 6 

1:.> 

Gold 78 28 67 57 63 40 
Standard 

Video Sessions 
1 II 1 II 1 II 1 II 1 II l II "-

GrouE 1 l ( 1 nt e q2e rte r 5 ) 

17 63-65 33-31 6,7-60 42-44 56-50 47-41 
18 68-74 29-43 69-69 4~-41 .62-65 44-34 
19 82-7-6, 33-20' 70-67 50-44 56-56 44-44' 

.~~/ 
/' 20 7.1-59 23-28 59-62 - 44-44 41-50 38-41 -

21 78-78 35-27 63-72 38-41 50-47 44-47 

GrOUE Means 

VideoI 7~.4 38.2 65.6 43.6 53.0 43.4 
VideoI l 70.4 29.8 66.0 42.8 53.6 41.4 

GrOUE Bias .. 
Videol -5.6 - 10.25 -1.4 -13.6 -10.0 3.5 

,VideoI l -7.6 1. 80 -1.0 -14.2 - 9.4 1.4 

Pércentage of Di f ference 

VideoI 7.0 36.6 2.0 n.8 15.8 8.7 
VideoII . 9. 7 6.4 1.4 24.9 14.9 3.5 

1 

of difference between o. Group Bias 15 tbe measure the 
Interpreters scores and the true scores (Gold Standard) 

\ 

( 
\ 

\ 
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APPBNDIZ 10 .. 
DIFFJ!:RENCES BETWEEN THE GOLD STANDARD AND GROUP III 

7O~SI IN USING THE LORS IN TWO VIDEO SESSIONS 

Patients 

1 . 2 3 4 5 
,} --.", 

Go1d 78 28 67 5;,,\- 63 
Standard 

, 

, 
Video Sessions 

1 II 1 II 1 II 1 XI 1 II 

GrouE III (Instructors) 

22- 71-78 23-20 70-70 35-38 44-56 
23 78-78 37-28 64-68 32-41 56-53 
24 81-74 46-34 70-60 44-47 50-56' 
25 81-82 27-27 71-72 46-47 47-53 

GrouJ2 Means 
, 

68.7 VideoI .77.7 33.2 39.2 49~2 
VideoII 18.0 27.2 67.5 43.2 ' ?4.S 

Groyp Bias :III 

",,--,,/ 
VideoI -0.25 5.25 1. 75 .tI -17.7S -13.75 
Vi'deoI I 0.00' -0.7S- 0.50 'f -13.75 - 8.50 

1 

Percentage .of Difference 'l 

Videol 0.003 18.7 2.60 31.0 21.8 
Video! I 0.000 2.6 0.01 24,0 13.4 

* Group Bias is the measure of difference between the 
In~tructors SCQres and the true scores (Gold Standard) 

,1 

, 1 

, , 
/ 

: \ 

\ -

6 

40 

1 II 

38-44 
41-53 
44.&41 
47-47 

42.S 
46.2 

·2.50 
6.25 

6.2 
15.6 

- .. 
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APPBNDIZ 11 

Expected Mean,Squares and;C~~fficients of variation ~ 
\ ~~/ -

for th~ Three Groups of Raters and Gold Standard 

for the Self Care Subscale of the, Barthel Index 

Barthel Index 

Self Care, 

Expected, Coef fic ient 

'Mean Squares of Variat ion 

Sources 
of 

-Groues 

variat ion l 
rI 

II LU. l 

+ Var/{ groups) 1 0.50 O~ 61 0 2.20 
1 

1-
( 

++ Var"( rater 0.14 0,21 6 1. 00 
w i thTil group) • 

" * Var (patients) 0.86 0.10 0 3.00 
'", 

~ 
** Var (rater x l.~O 2.70 0 4.20 
patIënt w,ithin 
gro,up) 

*** Var (video+ ~ 0.04 0.08 O· 0.58 
randOrn" erro~) 

" 

var(groups)-variation bet~een groups +, 
++ var(r in groupl-variation ~f ~ater in ~roup 

GrollEs 

11 

0.7 

1.4 

LO 

5.0 

0.8 

* 
** 

var(pts).va_riat'ion of patients , 

*** 

var(r-pts in group)1O:variation of rater, by patient 
in group -, 
var(video+èrror}.variation of video session + random 
error 

, 1 

/ 

ill 

0 

{)' 

0 

0 

0 

" 

(,1 

\ 



l,' 0 

, ~' ,1 
t 
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APPUDIll 12 

\ . ' . 

E~pected Mean Squares and Coeffic ients of Variat ion for 

the Three Groups of Raters and the Gold Standard 

for the Continence Subscale of the Barthel Index 

\ 

Barthel Index , 

'" Continence 

.. 

Expec'ted' Coef fic ient 

Mean Squares of Variation 

~ou+s 
of 

Gt;oul2s Groul2s 

'\ Variat ion l, II ill. 1 II III 
~ 

.. 

+ ,Var(groups) 0.00 0.00 0 0.00 0.0 O· 

++ Var(rater 0.09 O~ 31 ' 0 1. 50 2.9 0 
w:i tnrn group) 

* y!!(patien't') 0.00 0.37 0 0.00 3.1 0 

'** Var (rater 0.79 2.20 0 " 4.,40 7.5 0 
x pa ti e n t w i th in..,. 
group) 

*** Var{video+ 
randëiiïerror) 

0.03 0.17 o 0.83 2.1 \ 0 

+ var(groups)-variation between gioups 
H var (r in' group)-"ariation of· rater in group 
* var{pts)-variati.on between patients 
** var (r-pts in group) Dvariat 1-on of rate.r ,by patient 

in group 
*** var(video+errot)·variàtion bf vide~ session + random 

error ~' 

" 

' , 

, . 

", 
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APPINDIZ 13 

, 

. E'xpected Mean Squares, and Coef fiOcients of Variat ion for 
, -

the Thrèe Groups'of Raters and the Gold St~ndard 
. -

for the Mobility Subscale of the Barthel Index 

Barthel 1 ndex 

Mobili ty 

. Coef fic ient 

of Variation 

GrouEs 

1 II 

9",,5 0.0 

7.6 4.0 

17.7 17.7 

2,.3 1.7 

• 2.3 1.7 

+ var(groups}-variation between groups 
++ var(r i,n group).vàriation of ra~er in group'-
* var(pts)avariation between patients . 
** var(r-pts in group).variation of rater by patient 

in group 
*** var(video+error)cvariation of video session + random 

erro~ 

./ .' 

!ll 

0.0 

2.8 

19.5 

4.6 

4.6 

~ 
.j 

/ 

C 
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APPIIIDIX 1. 

/ 

Bxp~cted Mean Squares ano Coefficients of Variation for 
, 

the Thre'e Groups of Rat-ers and the Gold Standard "-

for the 1 Home Activities Subscale of the LORS 

LORS 

Home Açt i vit les 

Expected 

Mean Squares 

Coeffici4!!nt 

of Variation 

-Sources 
of 
Variation 

+ ~(groups). 

++ Var(rater 
witm group) 

'JI V'ar(patients) 

** Va~ (rater x 
patTëï1t within 
group) 

\ 

*** Var(video+ 
random error} 

. ~ 

l 

0.72 

1.10 

22.80 

3.00 

0.07 

Groups 

II 

0.69 

0.79 

21.90 

/1. 70 

0.11 

III 

0.00 

1. 75 

22.30 

3.40 

0.36 
A.. • 

... 

var(groups)-variation between groups 
s 

+ 

l 

6.1 

7.7 

34.8 

1'2.6 

1.9 

++ 
11 

var(r in' grou~).variation of rater in group 
var(pts).variation between patients 

Grou'ps 

II' 

5.9 

6.4 

33.6 

9.4 

2.3 

** var(r-pts in"group)·variation of rater by patient 
in group , _ 

*** VBr (v ideo+error) -var,iat ion of video session + random 
,error 

, \ 

1 T 

III 

0.0 

9.2 

32.9 

12.9 

4.1 

t 
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APPBNDIZ 15 

Expected Mean squares and Coefficients of Variation for' 

the Three Gro~ps of Raters and the Gold Standard 

for the Outside Activit1es Subsca!e of the LORS 

~ 

Outside Act i vit ies 

.. 
Expected Coet fic: ient 

Mean Squares of variation 

Sources 
of 
Variation 

+. Var (groups.) 

++ Var (rate r 
within group) 

* Var (pati ents) 

** Var (rater x 
patTent within 
group) 

*** Var(video+ 
'randO'iiï error) 

1 

0.0 

1.8 

29.5 

7.4 

0.07 

GrouEs 

Il" ru 

0.0 0.0 

0.0 0.0 

40.4 44.4 

4.8 2,.2 

0.30 1.0 

~ var(groups)=variation between gtoups 

1 

0.0 

11.4 

46.0 

23.,0 

2.2 

++ var(r in group)=variation of rater in g~oup 
* var(pts)=variatioQ between patients • 

, 
Grou125 

II 

0.0 

0.0 

52.7 

18.3 

4.5 

*~ var(r-pts in group)avariation.of rater by pati~nt 
in. gr6up 

*** var(video+e~ror)=variation of video session + random .. 
" 

, C .. , 
, \ 

, , 

III 

0.0 

0.0 

56.0 

13.4 

6.4 

- -~~--_ .. -. 
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APPBNDIX 16 
,1. 

Expeéted Mean Squares and Coefficients of variation for 

the Three Groups of Raters and the Gold Standard 

for the Social Activitîes Subscale of the LORS 

Social Activitie5 

Expected Coefficient 

Mean Squares of Variation 

Sources 
of 
Variation 

+ Var (groups) 

++ Var(rater 
wi thin group) 

* Var(patients) 

** Var(rater x 
'pat ffit wi thin 
group) 

*** Var( video+ 
randOm'error) 

l 

0.0 1 

0.0 

19.8 

1.5 

0.16 

1. 

Groups 

II 

0.0 

0.0 

20.9 

1.1 

III 

0.02 

0.00 

25.60 

1.10 

0.01 

+ var(groups)=variation between groups 

1 

0.0 

0.0 

58.9 

16.6 

5 •• 2 

++ var(r in group)=variation of rater in group 
* ' var{pts)avariation bet~een patients 

Groul2s 

II 

0.0 

0.0 

60.", 

13.8 

3.6 

** var(r-pts!n group)=var;ation of rater by patient 
in group 

*** var(video+error)-variation of video session + random , 
error 

" 

III 

0.0 

-0.0 

65.4 

13.6' 

1.7 

---
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APPBNDIX 17 

Expected Mean Squares and Coefficients of Variation 

When Comparing the Three Groups of Raters for 

the Self Care Subscale of the Barthel Index 

J Barthel Index 
~ 

Self Care 

221 

Expected Coefficient 

Mean Squares of Variation 

GrouQs GrouQs 

Sources 1 1 II 1 1 II 
of + + + + + + 
Variation II II 1 III Il III III 

+ Y.2!.{groups) 0.0 0.78 0.56 0.0 2.7 2.30 

++ var~ rater. 0.17 0.09 0.16 1.2 0.9 1. 22 
~ithin group) 

• r Y.2!. (pa t ients) 0.78 0.54 0.0.3 2.7 2'.2 0.49 

** var(rat~er x 2.18 1. 70 1.33 4.6 4.0 4.10 ...---patIent within 
group) 

*** var(video+ 0.06 O. '02 0:03 0.73 0.49 0.56 
r-andOiii":'error} 

+ var(groups)=variation hetween groups 
++ var(r in group)=variation of rater in group 
* var(pts)=variation between patients 
** var(r-pts in group)=variation of ra ter by patient 

in group .~ 

*** var(video+error)evariation of video session + random 
error 

\"..1 

• 



;' 

"'i, 

" 

." ~ 

'" 'r .... ~ 

~ 
~; 
.: 
'Ï 
,il:. 

1 
" 

/ 

, 
222 

APPDDIX 18 

Expected Mean Squares and Coefficients o~ Variation 

When Comparing the Three Groups of Raters for- the 

the Continence Subscale of the 'Barthel Index 

Barthel Index 

Continence 

Expected 

Mean Squares 

,,,r--

1 
Coeffiëient 

of Variation 

/ ... 
,/ 



223 

APPBNDI% 19 

1 
. 

Expected Mean Squares and Coefficients"af Variation 

When Comparing the Three Groups of Raters for 
-Q. 

the Mobility Subscale of the Barthel Index 

- " .' 

Barthel Index 

Mobil i ty 

Expected Coef fic i.ent 

, Mean Squares of Variation 

" 
Groups Groups 

Sources 1 1 Il ~ 1 . 1 II 
of + + + + + 
Variation "1\ 1 l III III II III III 

./"!-ar(groups) 5~07 9.62 0.16 6.3 8.7 1.10 

++ var(rater 5.32 5.42 0.31 6.5 6.6 1.48 Il 

within group) 
• 

. * ~(patients) 38.70 _ 41. 6Q 49.58 17.7 18.2 18.BO .. 
** var tr~ter x 9.70 9.40 4.48 8.8 8.6 5.60 ...---pat lent within 
group) 

*** var(video+ 0.18 1'.33 0.29 1.1 3.2 1. 4.2 
rand~error) • 

p 

+ va~~groups}=variation between groups 
++ . var (r in group)=variation df rater in group 
* var(pts)=variation between patients 
** var (r-pts in group)=variation of rater by patient 

( 
in group 

*** var(video+error)=variation of video se'ssioh + randont 
'1 

error 

/ ... 

,,, 
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APPBNDIZ 20 

l'. 

Expected Mean Squares and Coefficients of Variation 

When çomparing the Three Groups of Raters for 

the Home Activities Subscale of the-LORS , 

LORS 

Home Activities 

224 

Expected Coefficient 

Mean Squ~res of Variation 

GrouQs 

Sources l l II l 
of + + + • + 
Varia,tion 

'\ 

II III III II 

.... ~(g~oups) 0.00 0.15 0.0 0.0 , 

++ var(rater 0.91 '1: 95 0.47 7.0 
within group) 

* ~(patients) 22.44 22.93 22.14 34.7 

** var(rater x 2.99 3'.17 2.72 12.6 
patTënt within 
group) 

*** var(video+ 0.10 0.15 0.31 2.3 
rand~error) , 

+ var{groups)=variation between groups 
++ var(r in group)=variation of rater in group 
* var(pts)=variation between patients 

GrouJ2s 

l 
... 

III 

0.0 

7.0 

34.8 

12.9 

2.8 

** va~(r-pts in group)=variation' of rater by patient 
in group 

*** var(video+error)=variation of video session + random 
error ' c':\ 

~,) 

.. 

.. 

II 
... 

III 

2.8 

4.8 

33.8 

11.8 

'" 
3.9 

.. 
- ~----
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APPBNDIX 21 

Expect~d Meàn Squares and Coe(ficte~ts of Variation 

When Comparing the Three Groups of Raters for 

the Outside Activities Subscale of the LORS 

Outside Activities 

225 

Expected Coefficient . 
Mean Squa res of Variation 

Grpul2s -Groups 

Souroes 1 1 II 1 ,.,....-1 II 
of + + + + + ~ 

Variati'On II III III .II III .111 

- + Y.2!. (groups) / 0.00 0.00 0.00 0.00 0.00 0.0 

-. ++ var~rater 1. 79 1.85 0.06 11. j2' Il.56 2.0 
. wi thin group) 

* Y.2.E. (pa t ients ) ,31.07 31.43 40.61 47.10 47.60 53.5 
l 

** var (ra'ter x 
pattent within 

7.13 6.81 3.99 22. ~O 22.10 16.7 

group) / 

-- 0·901 0.003 0.86 0.29 0.46 6.1 *** var(vldëo+ 
tandom error) '" 

t var(groups}=variation between groups 
++ var(r in group}=variation of rater in group 
* var(pts~cvariation be~ween patients 

,** var (r-pts i~ group)=variatiQn of rater by patient 
'irt group 

'*** var(video+error}evariation of video session + random 
error 

1 

'" " 

/ 
{. , " 
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APPBNDlioIt 22 , 
, . 

Expected Mean Squares and Coef f lC ients of Variat ion 

When Comparin,9 'the ?,hree Groups of Raters for 
, 

• the Social Activities Subscale of the LORS 

LORS 

Social Activities 
''f 

. ' Expected Coef f le ient 

Mean Squares of variation 

. GrouQs Groul2s 

"ru Sources J---- 1 1 II 1 l II 
of + + + + + + 
variation II III III II III III 

+ ~(9roups) 0.00 0.00 0.6n '0.0 0.0 0,0 
\ 

t+, var(tater 0.18 0.17 0.02 5.6" 5.4 1.9 
withln group) 

. .. 
* Y2!.(patients} 18.98 20.05 2~ .14 57.5 58.7 59.7 

*~var(rater x 
pa lent within 

1.25 1.35 0.71 14.7 ;1.5.2 . 1U.9 

group) 

*** var(video+ 0.16 0.09 0.01 5.3 3.8 1.4 
randOiiï error) 

-# 

) + var( groups }"'variat ion between groups , ------ ~,...~ ~++ vqr(r in group) "'var Ï-at ion of rater in group 
* var (pts) .. variation between patients 

** ,:,ad'-Pts in <J~UP)&Vad.t-i6n of rater by pat ient 

i ln group 
*** var (video+error "'var iation of video session + randpm 

error -
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APPIMDIZ 29 
t 

Coefficients of Variation % (Intra-Observer) for the SUbscales 

and the Total Score of the Barthel Index and the LORS _ 

Barthel Index 

Self Care 

Continence 

MObility 

,Total Barthel 

'~ 

Home
Activities 

Outside 
Activities 

Social 
Activities 

,Total LORS 

GROUP, l 

Sources of Variation 

var(rater + var(pt) ++ 
ln 'group) 

1.1 

1.5 

7.5 

2.4 

7.5 

12.8 

6.1 

8.4 

• 

2.90 

0.00 

17.70 

7.10 

35.0 

,45.0 

58.0 

'30.3 

var (r-pt * 
in group' 

4.3 

4.6 

9.5 

6.6 

,12.9, 

23.0 

16.0 

9.1 

+ var(rater in group)avariation of rater in group 
++ var(pts)·variation of patients 
*0 var(r-pts in group)-variation of rater by patient 

in group 

var( vid ** 
+ error) 

0.006 

0.008 

.2.,400, 

'0.900 

2.4 

5.6 

4.2 

'1(, • • ** var(vldeo+error)avarlatlon of video session + random error 

, ' 

. , 
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MPBNDIX 30 

• Coef f icients of Var iation % (I ntra-Observer) for the Subscales 

. ' 

. ahd the Total Score Of the Barthel Index and the LORS 

Barthel 1 nde~ 

Self Care 

Continenc~e 

Mobi1ity 

Total ,Barthel 

Home 
Acti v it ies . 

Dutside 
Ac t i vit i es' 

. 
Social 
Activi ties 

Total LORS 

Group II 

Sources of Variation 

var(rater + var (pts) ++ 
in group) 

1.6 

3.3 

2.4 

2.5 

5.3 

2.4 

2 .. 7 

4.3 

1. 0'6' 

3.80 

17.80 

B.40 

34~0 

51.Ei 

57.0 

30.3 

var(r-pt * 
in group) 

5.5 

7.9 

5.0 

2.8 

9 .• 4 

19.7 

10.4 

8.7. 

+ var(fater in group).variation'of rater in group 
++ var(pts)=variation of patients 

var(video ** 
\ + err6r 

1.0 

2.5 

f·9 
2.5 

2.9 

5.5. 

~4. 5 

1.3 

* var(r-pts in gr6up) .. variat'ion of rater by patient 
. in group 

** var{video+error) =varial: ion of video session + random error 

• 

.. 

. ... 

'. ' 
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APPBNDIZ 31 

Coefficients of Variation % (Intra",Observer) for the Subscales ' 

and the Total Score of the Barthel Index'" and the LO~S 

Group 1 II 

Sources of Variation 

var(rater + var(pts) ++ var(r-pts * var(video'** 
in group) in group) + error) 

Barthel Index 

Self Care O.Q 0.0 0.0 0.0 

Continence 0.0 0.0 0.0 0.0 
" 

Mobilïty 0.0 20.0 3.7 5.8' 

Total· Barthel 0.0 8.3 1.5 2.4 

~ 

~ 

Home 4.3 33.3 13.8 5.2 
Activi ties 

Outside 0,.0 55.5 12.8 10.6 
Activities 

Social 0.0 62.9 8 .• 9 
.\ 

2.1 
Activi ties 

Total LORS 3.1 3~9 .f3.1 1.7 

var(rater in group}.variation of + rater in group 
'.1 

var(pts)~va~iation of patients ++ 

* var (r-pts in group)=variation of rafer by patient 
in group 

** var(video+error)=variation of video session + random error 

\ 
'. 

• 

Il ' 

• 


