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Abstract: This paper investigates the empirical relationship between the dependency charac
teristics of elderly residents and the amount of care provided by health care professionals in a 
selected number of long-stay institutions in Ireland. The results point to a weakness of the 
generalised Guttman scale measure of physical dependency in predicting fine levels of care. Only 
the highest category of the scale has a significant influence on care provision. Other aspects of 
dependency are also considered in the paper. The most intriguing result aris ing from the 
consideration of other dependency variables is the negative relationship between co-operation 
and care provision. Type of institution also influences the provision of care, demonstrating the 
importance of the supply-side in models of this type. 

I I N T R O D U C T I O N 

N ot enough is k n o w n about the process of care of elderly persons i n long-

stay inst i tutions. I n part icular , there is only l imi ted information on the 

re la t ionsh ip between the dependency character i s t i c s of res idents a n d the i r 
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use of resources . T h e r e are models w h i c h qual i tat ively describe the process of 
care (Wade, S a w y e r a n d B e l l , 1983) but few empir ica l studies have managed 
to e s tab l i sh a quant i tat ive bas i s to test the predictive power of such models. 
W o r k h a s been done on e s t imat ing cost functions for long-stay inst i tut ions 
( D a r t o n a n d K n a p p , 1984; N y m a n , 1988) but, so far, no study of this type h a s 
m a n a g e d to e s t a b l i s h a fine re la t ionsh ip between disaggregated c lass i f i 
cat ions of dependency a n d resource use . F i n d i n g out w h a t long-stay i n s t i 
tut ions ac tua l ly do — the process of care — is the f irst step on the r o a d to 
d e t e r m i n i n g the best pract ice i n th is a r e a , inc luding the important i s sue of 
whe ther some inst i tut ions are more cost effective t h a n others i n the care they 
provide to res idents . 

T h e focus of th i s paper i s on the re lat ionship between the dependency of 
old people i n long-stay ins t i tut ions i n I r e l a n d a n d the amount of specified 
care provided by n u r s e s , a t tendants a n d p a r a m e d i c a l staff. Specif ied care 
covers s u c h act iv i t ies as , bathing , w a s h i n g , feeding, mobility ass i s tance a n d 
so on. M o r e p h y s i c a l l y dependent res idents are l i k e l y to m a k e a greater 
d e m a n d on the t ime of c a r e r s t h a n those who are less dependent. A l i n e a r 
re lat ionship between phys ica l dependency a n d care w a s confirmed for I r e l a n d 
by B l a c k w e l l et al., (1992 (Table 6.1)). T h e current paper is a development of 
t h a t work , exploring, as i t does, the significance of the re lat ionship between 
categories of dependency a n d care provis ion i n more detail . T h e advance on 
the e a r l i e r w o r k l i e s i n the specif icat ion of a n econometric model , the 
inc lus ion of non-phys ica l aspects of dependency i n the model, the attempt to 
identify the significance of each element of dependency, a n d the integration of 
inst i tution-type a n d age into the model. 

T h e s t a n d a r d c l a s s i c a l l i n e a r regress ion model i s u s e d to explore the 
re lat ionship between care provision a n d dependency. T h e dependent var iable 
i n the model i s hours of care per week provided by hea l th care professionals. 
Dependency is defined as the abi l i ty of people to look after themse lves i n 
a p h y s i c a l , m e n t a l a n d soc ia l sense , i n c l u d i n g some c o n s i d e r a t i o n of 
dependency-re lated personal i ty tra i t s . G u t t m a n classif ication of dependency 
is the p r i m a r y source for the measurement of physical , activity of dai ly l iv ing-
based , dependency. D u m m y var iab le s are u s e d to represent the qual i tat ive 
n a t u r e of the dependency information contained i n both the G u t t m a n scale 
a n d the other m e a s u r e s of dependency. 

Sec t ion I I begins w i t h a d i scuss ion on the m e a s u r e m e n t of dependency. 
T h i s i s followed by a n exp lanat ion of d a t a sources, spread over three sub
sections. T h e theoret ica l re la t ionship between resource use a n d the depen
dency of old people i n long-term care i s examined i n Sect ion I V . T h e model 
a n d r e s u l t s a r e set out i n Sect ions V a n d V I . C o n c l u s i o n s are brought 
together i n Sect ion V I I . 



I I T H E M E A S U R E M E N T O F D E P E N D E N C Y 

Dependency w i t h respect to old people is u s u a l l y concerned w i t h the abil i ty 
of people to look after themselves i n a bas ic p h y s i c a l sense, p a r t i c u l a r l y i n 
respect of act iv i t ies of da i ly l i v i n g ( K a t z et al., 1963; W r i g h t et al., 1981). 
W h i l e the concept defined i n th i s n a r r o w sense does not encompass every 
aspect of the hea l th levels of people, i t can be expected to h a v e some re la t ion
sh ip w i t h the s tate of h e a l t h i n i ts w i d e s t sense , w i t h m a n y forms of 
dependency reflected, albeit indirect ly , i n phys ica l scales ( K y l e et al., 1987). 
However , a complete picture of dependency would require some considerat ion 
of the mul t i -d imens iona l n a t u r e of the problem, incorporat ing some formal 
t r e a t m e n t of both m e n t a l a n d social functioning, as w e l l as other aspects 
r e l a t e d to persona l i ty a n d b e h a v i o u r a l t ra i t s . F i l l e n b a u m (1985) h a s , for 
ins tance , outl ined a range of functions for the e lderly that should be inc luded 
i f dependency is to be es t imated i n a comprehensive manner . T h e s e functions 
inc lude: ac t iv i t i e s of d a i l y l i v ing , m e n t a l h e a l t h , p h y s i c a l h e a l t h , soc ia l 
factors, economic factors, fami ly re lat ionships a n d h o u s i n g conditions. T h e 
approach t a k e n to the m e a s u r e m e n t of dependency i n t h i s paper is not as 
broad as F i l l e n b a u m suggests , but a n effort i s made to inc lude p h y s i c a l , 
menta l , social a n d behavioural elements of dependency. 

Fo l lowing the successful appl icat ion of G u t t m a n scales by W i l l i a m s et al., 
(1976) a n d by W r i g h t a n d his colleagues (1981) on re lat ive ly large samples of 
e lder ly people, a s i m i l a r type of scale w a s u s e d i n th i s s tudy to dea l w i t h 
phys ica l aspects of dependency. T h e scale w a s first tested on a pilot s tudy of 
old people i n Ins t i tut ion 1. F e w e s t errors occurred w h e n the scale i t ems were 
ordered as shown i n T a b l e 1. T h e bas ic idea of G u t t m a n sca l ing i s to test the 
hypothesis t h a t a set of i tems form a cumulat ive un i -d imens iona l scale. T h e 
scale suggests that there is a n order about the onset of phys ica l dependency, 
such that i f the n u m b e r of disabil i t ies suffered are k n o w n so i s the function 
the person concerned is l ike ly to lose next. T h e scale w a s satisfactory i n t erms 
of reproducibi l i ty a n d scaleabi l i ty , ach iev ing convent ional levels of s ignif i 
cance of greater t h a n 0.9 a n d 0.6 respectively. T h e robust n a t u r e of the scale 
w a s t a k e n as evidence of i ts suitabil i ty for use throughout the study. 

O r i g i n a l l y , s ixty-two old people i n the s tudy were defined as non-scale 
types, m e a n i n g t h a t they did not conform to the cumula t ive ordered loss of 
abi l i t ies impl i ed by the G u t t m a n Sca le shown above. However , th i s n u m b e r 
w a s s ignif icantly reduced by the procedure of a s s ign ing the e lderly person 
wi thout a perfect scale pat tern to the r a n k associated w i t h the perfect scale 
pat tern most s imi lar to the ir own. Ass ignment w a s made on the basis of error 
m i n i m i s a t i o n . W h e n more complex non-scale error w a s present the e lderly 
person w a s ass igned to the re levant scale point w h i c h a l ready contained the 



Table 1: Guttman Classification of Dependency 

1. Cannot bathe without help 
2. Cannot walk outdoors without help 
3. Cannot walk indoors without help 
4. Cannot dress without help 
5. Cannot get out of bed without help 
6. Cannot sit or stand without help 
7. Cannot use the toilet without help 
8. Cannot wash hands and face without help 
9. Cannot feed without help 

highest proportion of subjects (Torgerson, 1967). I n this m a n n e r , fifty-four of 
the non-scale types were reallocated to G u t t m a n scale points. 

T h e G u t t m a n scale w a s chosen to represent the degree of disabi l i ty of the 
e lderly persons, as m e a s u r e d by the ir abil i t ies on each of the scale i tems. If, 
however , the or ig ina l n ine - i t em scale is used , only a s m a l l n u m b e r of old 
people are represented at some points of the scale, part icu lar ly between scale 
points 2 a n d 7, inc lus ive . To overcome th is problem, the scale shown i n Tab le 
1 is col lapsed to one compris ing five i tems (Table 2). Category A represents 
e lderly persons who have ei ther no disabil i ty on any of the scale i tems or else 
only h a v e the d i sabi l i ty of be ing unable to bathe wi thout help. Category B 
r e p r e s e n t s e lder ly persons who cannot, w i thout he lp , w a l k outdoors a n d 
bathe or cannot , wi thout help, w a l k indoors, w a l k outdoors, or bathe. O l d 
people c lass i f ied as Category C dependency represent those who are located 
between scale points 4 to 7 of the original scale. Category D is equal to scale 
point 8 of the or ig ina l scale. Category E is equa l to scale point 9 of the 
original scale. 

Tab le 2: Adjusted Guttman Scale: Number and Percentage of Institutional 
Elderly at Each Scale Point 

Category of Number of % 
Dependency Patients 

A 65 21.8 
B 21 7.0 
C 39 13.1 
D 48 16.1 
E 117 39.3 
Non-scale 8 2.7 
T O T A L 298 100.0 



O n e would have expected, a pr ior i , tha t most old people i n long-stay care 
would be very disabled (Wright et al., 1981). I t i s not surpr i s ing , therefore, to 
find that 55 per cent of the elderly population surveyed can be ass igned to the 
two most dependent categories. W h a t is surpr i s ing , however, i s t h a t 22 per 
cent of the old people are e i ther free from disabi l i ty (as defined by the scale) , 
or h a v e only one disabi l i ty , t h a t of not be ing able to bathe w i thout help. 
P e r h a p s the reason for this i s the uni -d imens ional n a t u r e of the scale used to 
m e a s u r e dependency. T h u s far, the m e a s u r e m e n t of dependency h a s been 
confined to phys ica l activit ies of dai ly l iv ing. T h e problem w i t h th is approach 
is the omission of m a n y other important attributes of incapacity. 

O n e w a y of d e a l i n g w i t h some of the l i m i t a t i o n s of u n i - d i m e n s i o n a l 
p h y s i c a l scales i s to use aggregated c a r d i n a l l y de termined point scales to 
a s se s s sever i ty of condit ion across a n u m b e r of different d imens ions . T h e 
C r i c h t o n R o y a l B e h a v i o u r a l R a t i n g Scale ( C R B R S ) is a good example of th i s 
approach . A s u s e d by E v a n s et al., (1981) , the scale h a s t en d imens ions 
as follows: mobil ity, orientation, communicat ion, co-operation, res t l e s sness , 
dress ing , feeding, continence, memory a n d bathing. W r i g h t (1986) i s , how
ever, c r i t i c a l of c a r d i n a l m e a s u r e m e n t of th i s type, on the b a s i s t h a t i t 
a s s u m e s that abil i t ies a n d incapacity are not only cumulat ive but addit ive as 
wel l . A c a r d i n a l scale cannot guarantee homogeneity of dependency across 
scale points because var ious combinations of disabi l i t ies c a n y ie ld the s a m e 
score. T h e r e i s no doubt, however, tha t w i t h i n the objectives of p a r t i c u l a r 
s tud ies , the aggregat ion of point, sca les c a n provide use fu l in format ion 
(Gibb ins et al., 1982). W h i l e they are not a so lut ion to the problems of 
combining scales, they m a y be a convenient method of m a k i n g quick progress. 

T h e decision to consider addit ional aspects of dependency i n th is s tudy is 
b a s e d on the belief, a r t i c u l a t e d above, t h a t the p h y s i c a l m e a s u r e s of 
dependency w h i c h m a k e up the G u t t m a n scale are not, on the ir own, suf
ficient to capture the mul t i -d imens ional n a t u r e of disabi l i ty . Choos ing w h a t 
addi t ional m e a s u r e s to include is , however, a complex task . T h e p r a g m a t i c 
approach u s e d i n th is s tudy is to incorporate those aspects of dependency 
from the C R B R S scale not a lready inc luded i n the G u t t m a n scale. I n a l l , five 
addi t ional v a r i a b l e s are inc luded i n the model . F o u r of these cover social / 
behav ioura l aspects of dependency, deal ing w i t h continence, communicat ion , 
co-operation a n d res t lessness . T h e fifth is a m e n t a l h e a l t h v a r i a b l e , incor 
porat ing the c h a r a c t e r i s t i c "memory" a n d "orientation" from the C R B R S . 
E a c h addit ional indicator w a s in i t ia l ly m e a s u r e d ordinal ly from fully able to 
completely disabled along a four or five point index. However , a s impler , i f 
cruder , profile of dependency c a n be obtained by div iding each indicator into 
h igh a n d low dependency, w i t h the former represent ing poor hea l th . 

T h e m e a s u r e m e n t of dependency is done by nurses . T h e r a t i n g of disabi l i ty 



by the la t ter opens u p the possibility of respondent bias. F o r instance, there is 
evidence t h a t h e a l t h professionals t end to classify h e a l t h states into more 
severe categories of dependency t h a n would the pat ient themselves (Rosser 
a n d W a t t s , 1972). Pa t i en t self-rating may, however, be even more unre l iable 
due to incompleteness of coverage. O n l y the more a lert a n d less f r a i l old 
people m a y be able to respond to the quest ionnaire (Rockwood et al., 1989). 
S u c h w a s the experience i n th is s tudy ( B l a c k w e l l et al., 1992). O n l y 44 per 
cent of old people were able to respond to questions about the ir own hea l th . 
Therefore , for pract ica l reasons, nurse rat ings are used to ass ign dependency. 

I l l T H E D A T A B A S E 

3.1 Profile of the Institutions 
T h e d a t a u s e d here were generated by a survey c a r r i e d out i n four long-

s tay ins t i tu t ions i n I r e l a n d by T h e Economic a n d Socia l R e s e a r c h Ins t i tu te 
d u r i n g 1989/90. T h e ins t i tut ions were selected by a committee of experts 
( w h i c h inc luded the authors of th i s paper) i n the field of care of the elderly on 
the b a s i s of t h e i r genera l representat iveness of the type of long-stay care 
avai lable i n the country. I t i s acknowledged that th is method of selection m a y 
introduce some bias into the study, but resources were not avai lable to survey 
the greater n u m b e r of inst i tut ions w h i c h a random selection would w a r r a n t . 
I n a n y case , there w a s u n a n i m o u s agreement t h a t the inst i tut ions selected 
were typ ica l of the different types of long-stay care avai lable i n the country. 
T h e re l evant m a n a g e m e n t authori ty i n each inst i tut ion chosen for inc lus ion 
i n the s tudy w a s w r i t t e n to w i t h a v iew to el ic it ing the ir co-operation i n the 
study. I n no case w a s co-operation refused. 

T h e r e are a n u m b e r of important differences among the inst i tutions chosen 
for i n c l u s i o n i n the s tudy ( B l a c k w e l l et al., 1992). P r i n c i p a l among these is 
v a r i a t i o n i n the m i x of dependency. Ins t i tu t ion 2 s tands out i n th i s regard , 
w i t h only 7 per cent of old people i n the lowest category of dependency, 
m a r k e d l y lower t h a n the corresponding proportion i n Inst i tut ions 1, 3 a n d 4, 
at 23 , 21 a n d 38 per cent respectively. T h e explanat ion for the var ia t ion i n 
the m i x of dependency i s re la ted to differences among the inst i tut ions w i t h 
respect to admiss ions procedures, rehabi l i tat ion programmes a n d community 
support. I n respect of each of these factors, Ins t i tut ion 2 again s tands apart . 
Ins t i tu t ion 2 is dedicated to the rehabi l i tat ion of as m a n y of its residents as is 
possible , u n l i k e the other ins t i tu t ions w h i c h , to v a r y i n g degrees, t e n d to 
e m p h a s i s e long-stay care more t h a n rehabi l i tat ion. Ins t i tu t ion 2 also h a s a 
day hosp i ta l a t tached to the long-stay un i t , thereby fac i l i tat ing eas ier d i s 
charge a n d cont inui ty of care for old people i n the immedia te h i n t e r l a n d . 
None of the other ins t i tu t ions is assoc iated w i t h day hosp i ta l provis ion. 



F i n a l l y , admiss ions procedures appear to be more rigorous i n I n s t i t u t i o n 2. 
T w o consul tant ger ia tr ic ians oversee the process of admiss ion , a s s e s s m e n t 
a n d rehabi l i ta t ion at the hospital . None of the r e m a i n i n g inst i tut ions h a v e a 
fu l l - t ime consu l tant g e r i a t r i c i a n invo lved i n the process of care . I n d e e d , 
medica l care for residents i n Inst i tut ions 3 a n d 4 is left to a part- t ime medica l 
officer. 

3.2 Selecting Patients 
T h e sample of res idents t a k e n from each of the four inst i tut ions i s d iv ided 

into two categories: those patients who are defined as being on the boundary 
s e p a r a t i n g communi ty from ins t i tu t iona l care a n d the r e s t of the pat i ent 
populat ion (Tab le 3). I n Ins t i tu t ion 1, at the pilot stage of the project, the 
m a r g i n a l group w a s defined as the l a s t forty admiss ions prior to the com
mencement of the study. F o r each of the r e m a i n i n g inst i tut ions, the m a r g i n a l 
group compr i sed the total n u m b e r of old people aged 65 y e a r s a n d over 
admit ted to the inst i tut ion i n the two months prior to the study. T h e reason 
for the change i n definition w a s that i t became apparent at the pilot stage 
t h a t some of the la s t forty admiss ions admitted to Ins t i tu t ion 1 inc luded non-
ger iatr ic cases , some of w h o m required acute medica l care r a t h e r t h a n long-
t e r m care. 

E l d e r l y res idents who were not members of the m a r g i n a l group, i.e., those 

Table 3: The Number of Cases in the Sample 

Institution Most Recent 
Admissions1 

Long-Term 
Residents2 

Total Number 
of Cases 

1 36 69 105 
2 40 37 77 
3 9 53 62 
4 17 54 71 

T O T A L 102 213 315 3 

32% 68% 100% 

Notes: 1 Comprising those people over 65 admitted in the two months prior to 
commencement of the study in Institutions 2, 3, 4 and the last forty 

. admissions in Institution 1. 
2 Those in for longer than two months in Institutions 2, 3, 4 and those not 

part of the last forty admissions in Institution 1. 
3 Seventeen cases were subsequently dropped from the analysis either 

because they were less than 65 years of age or because they were acute 
rather than long-stay. 



who were i n for longer t h a n two months or not part of the la s t forty a d m i s 
s ions i n I n s t i t u t i o n 1, w e r e sy s t emat i ca l l y s a m p l e d u s i n g a one- in-three 
s a m p l i n g fraction across a l l four institutions. T h e dist inction between the two 
groups w a s made i n order to ensure that recent admiss ions were adequately 
represented i n the sample , thereby m a k i n g i t less l ike ly that very long-term 
r e s i d e n t s w o u l d be over -represented i n the a n a l y s i s . T h e r e w e r e other 
reasons for d iv id ing the sample i n th i s w a y but these concern aspects of the 
a n a l y s i s not r e l e v a n t to th i s paper . F o r ins tance , the d is t inct ion between 
m a r g i n a l cases a n d the res t i s important , i f one is concerned w i t h placement 
a n d the deve lopment of a boundary of care model ( O ' S h e a a n d C o r c o r a n , 
1990). 

3.3 Generating Care Estimates 
T h e presence of "joint costs" i n long-stay ins t i tu t ions complicates the 

generat ion of d a t a on care provision. A good deal of ambiguity surrounds the 
specification of labour contracts w i t h i n long-stay inst i tut ions, so that i t i s not 
a l w a y s c lear who, does what , for whom, at w h a t t ime. T h e r e are care regimes, 
of course, but , more often t h a n not, immediate patient need determines the 
form a n d t i m i n g of c a r e in tervent ions . F o r the purposes of t h i s s tudy, 
information on car ing w i t h i n the inst i tutions w a s collected from senior nurses 
a n d p a r a m e d i c a l personne l w i t h i m m e d i a t e respons ib i l i ty for the organ
i s a t i o n a n d de l ivery of care to res ident e lderly persons. A s k i n g people to 
es t imate the demands placed on the ir t ime, a n d that of the ir colleagues a n d 
subordinates , by the care needs of par t i cu lar res idents , i s a re lat ive ly crude 
w a y of e l ic i t ing information. M i s t a k e s are l ike ly to be made because of the 
large n u m b e r of cases i n the study a n d the heavy work- load of the people 
prov id ing the es t imates . T h e presence of a n experienced r e s e a r c h e r i n the 
ins t i tut ions d u r i n g the d a t a collection stage of the r e s e a r c h i s l ike ly to have 
reduced the l ike l ihood of report ing errors , but not to have e l iminated them 
entirely. 

T h e a l t ernat ive approach of a s k i n g n u r s i n g a n d at tendant staff to keep 
detai led t ime d iar ies or t ime budgets (Nisse l a n d Bonnerjea , 1982) w a s not a 
feas ible option. L o n g - s t a y ins t i tu t ions h a v e a m u c h more complex socio-
tempora l order t h a n households (Zerubavel , 1979). W i t h i n the latter, c a r i n g 
occurs typical ly on a one-to-one basis whose continuity is largely unbroken. I n 
ins t i tu t ions , c a r i n g i s a mat t er of re la t ionsh ips between collectivit ies a n d 
occurs on the discontinuous bas is of shift working. T r y i n g to use t ime budgets 
i n s u c h a sett ing, w i t h a re la t ive ly large sample of elderly persons , would 
h a v e r e q u i r e d resources for d a t a collection, process ing a n d a n a l y s i s w h i c h 
w e r e not ava i lab le . I t m a y also h a v e represented a n onerous, a n d thereby 
unacceptable , b u r d e n on hospi ta l staff whose co-operation w a s cruc ia l to the 



collection of a n y data . I t should also be borne i n m i n d that the f ie ldwork for 
th is study w a s t a k i n g place shortly after major cutbacks i n public h e a l t h care 
expenditure a n d the l ay ing off of part- t ime a n d temporary staff i n hospitals . 
I n s u c h c i rcumstances , a s k i n g c a r e r s to f i l l i n deta i led t ime-budgets w a s 
l i k e l y to cause some concern among staff a n d p e r h a p s l e a d to s p u r i o u s 
responses. 

B o t h quest ionnaire a n d budget, or t ime diary , approaches to the t r a c k i n g 
of t ime al location to care of old people i n inst i tut ions h a v e the i r advantages 
a n d d i s a d v a n t a g e s . T h e choice i s be tween t ighter m e a s u r e m e n t w i t h a 
s m a l l e r s a m p l e , looser m e a s u r e m e n t w i t h a l arge n u m b e r of cases , or 
avoiding quanti f icat ion altogether. I n the context w i t h i n w h i c h the present 
s tudy w a s carr ied out, the second of these options appeared, on balance, to be 
the best choice. 

I V D E P E N D E N C Y A N D C A R E P R O V I S I O N : T H E F R A M E W O R K 

I t i s difficult to m a k e precise s tatements about w h a t might constitute the 
opt imal provis ion of n u r s i n g a n d at tendant care for old people i n long-stay 
care. Too m u c h care c a n l ead to a res ident becoming ins t i tut ional i sed sooner 
t h a n they might have . Too l i t t le care negates the purpose a n d benefits of 
being i n care i n the first place. A l l of this makes the enforcement of contracts 
very difficult i n long-stay care since they are not very we l l specified to begin 
wi th . Providers (main ly nurses ) have a lot of control over the ir own t ime a n d 
how they spend i t he lping old people i n the ir care. T h e f irst step, therefore, to 
i m p r o v i n g our knowledge of t echn ica l efficiency i s to e x a m i n e the a c t u a l 
process of care i n institutions. 

A n u m b e r of quest ions a r i s e w i t h respect to the care of old people i n 
inst i tut ions; W h a t k i n d of care do they get? F o r how long? H o w often? a n d 
W i t h respect to w h a t act iv i t ies? T h e responses to these quest ions h a v e a 
m a j o r b e a r i n g on the cost of care . A hypothet i ca l r e l a t i o n s h i p b e t w e e n 
category of dependency a n d average resource use i s shown i n F i g u r e 1 for two 
long-stay hospitals , X a n d Y . I t i s a s s u m e d that resource use a n d hence costs 
i n c r e a s e s i n both hospi ta l s as dependency gets worse . Resource use at a l l 
levels i s , however, a s s u m e d to be h igher i n Hosp i ta l Y t h a n i n Hosp i ta l X . I f 
dependency h a s been m e a s u r e d correctly a n d there is no difference i n the 
case m i x of dependency, or i n the technology between the two hospitals , t h e n 
other factors m u s t be c a u s i n g the observed difference i n costs. A m a j o r 
difficulty, however, i s tha t one cannot say for sure w h i c h long-stay hospi ta l i s 
prov id ing the opt imal leve l of care . I t m a y be, for ins tance , t h a t the less 
expensive form of care also produces inferior outcomes. 

T h e s i t u a t i o n i s e v e n more compl i ca ted i f some long-stay h o s p i t a l s 
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Figure 1: Costs and Dependency in Long-stay Care: A Positive Relationship Between 
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Figure 2: Costs and Dependency in Long-stay Care: A Negative Relationship Between 
Costs and Dependency in Hospital X; a Positive Relationship in Hospital Y 



concentrate car ing resources on low dependent patients i n the hope of s lowing 
down the onset of greater disabil i ty. T h i s possibil ity is explored i n F i g u r e 2, 
where , on th is occasion, the assumpt ion is tha t Hosp i ta l X concentrates most 
of i ts resources on low dependent old people, w i t h the r e s u l t t h a t i t h a s a 
dec l in ing average cost schedule. I n contrast , Hosp i ta l Y allocates the b u l k of 
i ts resources to pat ients who are most severely d isabled and , consequently, 
h a s a n i n c r e a s i n g cost schedule. However , once aga in , there i s no w a y of 
k n o w i n g w h i c h hosp i ta l i s prov id ing the best care , at l eas t not u n t i l the 
output side of the re lat ionship h a s been quantif ied. Ident i fy ing w h a t long-
s tay hospi ta ls ac tua l ly do is , however, the f irst step towards a definit ion of 
opt imal practice. T h i s i s the concern of the remainder of the paper. 

V C A E I N G A N D D E P E N D E N C Y : T H E M O D E L 

C a r e provision, aggregated across a l l staff, a n d m e a s u r e d i n t e r m s of t ime 
spent per week , i s r egres sed , u s i n g a n O r d i n a r y L e a s t S q u a r e s ( O L S ) 
e s t imat ion procedure, on the five G u t t m a n categories of dependency, the 
a d d i t i o n a l d e p e n d e n c y i n d i c a t o r s t a k e n from the C R B R S , age, a n d 
ins t i tu t iona l type. D u m m y var iab le s are u s e d to al low for the inc lus ion of 
q u a l i t a t i v e v a r i a b l e s i n the c l a s s i c a l l i n e a r r e g r e s s i o n mode l , y i e l d i n g 
s t a n d a r d O L S resul ts . T h e problem of mult ico l l ineari ty , w h i c h is common to 
d u m m y v a r i a b l e a n a l y s i s , i s r e d u c e d by u s i n g one of the categories of 
dependency as the intercept ( B a l e s t r a , 1990). T h e choice of category to fulfil 
th i s function is dictated p r i m a r i l y by a priori considerations. I n th is s tudy the 
lowest l eve l of dependency i s u s e d as the b e n c h m a r k c lass i f icat ion . T h e 
r e a s o n for t h i s i s , p r i m a r i l y , ease of in t erpre ta t ion , g iven the problems 
associated w i t h a l ternat ive options such as average dependency. I t i s difficult 
to define, let alone interpret , w h a t is m e a n t by average i n t e r m s of depen
dency characteris t ics . A t least , u s i n g the lowest dependency as a b e n c h m a r k , 
the hypothesis tha t old people w i t h greater dependency receive more hours of 
care c a n be tested, a n d is re la t ive ly easy to u n d e r s t a n d . I t i s , of course , 
possible to r u n the model to take account of average behaviour. T h i s c a n be 
done by fitting the regress ion w i t h the s u m of the weighted coefficients of the 
category d u m m y var iables constrained to zero (Suits , 1957; Kennedy , 1992). 

H C = a 1 + p 1 C a t g B + p 2 C a t g C + P 3 C a t g D + p 4 C a t g E 

^ +<t>,INC + (|)2MH-i-<t>3 Comm + <))4 C o - o p + <|>5 Rest (1) 

+ Y i I 2 + Y 2 I 3 + Y3T4 + SiAge, + g 2 A g e 2 + e 

I n E q u a t i o n (1), the intercept t e r m is defined as old people i n G u t t m a n 
category of dependency A , res ident i n Ins t i tu t ion 1, aged between 65 a n d 74 



y e a r s , a n d enjoying good hea l th on each of the addit ional hea l th indicators 
specif ied i n the model . Signif icance, i f a n d w h e n i t occurs, m u s t be i n t e r 
preted i n the context of th is b e n c h m a r k category. T h e inc lus ion of age as a n 
i n d e p e n d e n t v a r i a b l e m a y , at f irst s ight, appear u n n e c e s s a r y , s ince a n y 
re la t ionsh ip between age a n d resource use m a y a l ready be captured by the 
dependency v a r i a b l e s . However , j u s t as the G u t t m a n categories of depen
dency cannot be expected to capture a l l e lements of hea l th status, nei ther is i t 
l i k e l y t h a t a l l of the inf luence of age i s accounted for by the dependency 
var iables . Age is divided into three categories: 65-74 w h i c h is inc luded as par t 
of the intercept t erm; 75-84 equal to A g e ! and 85+ equal to A g e 2 . 

T h e hypothesis to be tested i n the model is tha t care provision increases as 
sever i ty of dependency worsens along the G u t t m a n scale, i.e., as one moves 
from Category A to Category E (Wright et al., 1981; B l a c k w e l l et al, 1992). 
S i m i l a r l y , the expectation is tha t poor h e a l t h s tatus on the addit ional i n d i 
cators (continence, m e n t a l hea l th , communicat ion, co-operation a n d res t less 
ness ) w i l l also ra i se the quant i ty of care provided by hospital staff. Age is also 
expected to increase care provision. 

O f course, greater disabi l i ty on the G u t t m a n categories could conceivably 
l ead to less care ( F i g u r e 2). T h i s s i tuat ion could ar ise i f providers decided to 
concentrate most c a r i n g resources on those old people "not too far gone" to 
benefit from a c a r i n g intervent ion. Scarce resources m a y force providers to 
consider the re lat ive net benefits of spending more t ime wi th less dependent 
r e s i d e n t s r a t h e r t h a n w i t h severe ly dependent pat ients . More resources 
expended on the former m a y prevent, or at least slow down, the ir entry into 
the s evere ly dependent category. N e i t h e r c a n one r u l e out en t i re ly the 
possibi l i ty t h a t pat ients w i t h cer ta in behavioural /personal i ty tra i t s , such as 
uncommunica t ivenes s or uncooperativeness, m a y receive less attention from 
c a r i n g s taf f because of these p a r t i c u l a r c h a r a c t e r i s t i c s . T h e absence of 
c o m p a r a t i v e p u b l i s h e d evidence i n t h i s a r e a m a k e s a pr ior i r e a s o n i n g 
difficult a n d essent ia l ly speculative. 

T h e model c a n also be adjusted to allow for interact ion between categories 
of G u t t m a n dependency a n d each addi t ional h e a l t h indicator . So far, the 
effect of a n y pa ir of va lues of d u m m y var iab les is a s s u m e d to be the s u m of 
two separa te effects, w i t h the dif ferential effect of each of the addi t iona l 
h e a l t h indicators h e l d constant across category of dependency. T h i s means , 
for example, i f average hours of care i s h igher when patients are incontinent, 
th i s effect i s constant whatever the category of dependency of the patients . 
T h i s a s s u m p t i o n m a y not a l w a y s be tenable. F o r instance , the influence of 
incont inence on h o u r s of care for pat ients i n Category A m a y be different 
from the effect of incont inence on c a r i n g hours provided to pat ients i n 
Category E . S i m i l a r l y , there m a y be mul t ip l i cat ive re la t ionsh ips between 



category of dependency a n d each of the addi t iona l ind ica tors , a s w e l l as 
among the latter. Interact ion terms are not inc luded i n the resu l t s presented 
here; w h e r e we did test for them, they were quite weak , a n d the re su l t s i n 
t erms of the key variables of interest were not affected. 

V I R E S U L T S A N D D I S C U S S I O N 

T h e resu l t s are shown i n Tab le 4. T h e overal l equation is s ignificant at the 
level of 1 per cent a n d explains 29 per cent of the var iab i l i ty i n care provision. 
T h e most s t r i k i n g aspect of the r e s u l t s i s the g e n e r a l w e a k n e s s of the 
G u t t m a n scale m e a s u r e of dependency i n predict ing the l eve l of care . T h e 
m e a s u r e accounts for less t h a n h a l f of the var iance expla ined by the model , 
w h i c h is r a t h e r disappoint ing i n the context of a n a pr ior i expectat ion t h a t 
there would be something approaching a l inear re lat ionship between the two. 
Moreover, a l l of the work is done by the most dependent category i n the scale 
(Category E ) i n comparison w i t h the others. I n practice, the scale w o r k s a s a 
dichotomy ( E v e r s u s the res t ) r a t h e r t h a n as a five category scale . T h e r e 
appears to be a cr i t ica l m a s s of specified car ing associated w i t h re lat ive ly low 
levels of dependency. Major differences do not emerge unt i l very h i g h levels of 
dependency are reached. T h e question now is w h a t does determine the leve l 
of observed c a r e , g i v e n t h a t p h y s i c a l dependency , a s m e a s u r e d by a 
cumulat ive G u t t m a n scale, accounts for so l itt le of the var iance expla ined by 
the model. 

T h e i n c l u s i o n of the addi t ional h e a l t h indicators , incorporat ing m e n t a l , 
social a n d behav ioura l aspects of dependency does shed more l ight on c a r i n g 
r e l a t i o n s h i p s . T h e most s t r i k i n g r e s u l t i s t h a t the pos i t ive r e l a t i o n s h i p 
between care a n d dependency does not hold for each addi t ional indicator i n 
the model. I n part icu lar , uncooperativeness significantly (at the level of 1 per 
cent) reduces the provision of specified care by 9 hours. F o r the purpose of the 
s tudy , uncooperat iveness is def ined as someone who r e q u i r e s f requent 
encouragement or persuas ion to do things, or who rejects ass i s tance , or who 
shows independent but i l l -directed activity, or someone completely r e s i s t a n t 
or w i t h d r a w n . F o r a n y given level of dependency, difficult res idents , defined 
i n t erms of the above, get less care a n d ass is tance from staff t h a n those who 
are more co-operative a n d compliant . C a r e staff do not, i t seems, w a s t e too 
m u c h t ime t r y i n g to coerce or cajole elderly res idents who are seen as unco
operative. 

T h e re lat ionship between co-operativeness a n d care provis ion i s l ike ly to 
be a n exceedingly complex one. Co-operat iveness i s , i n the f irst ins tance , a 
behav ioura l t r a i t l i n k e d to personal i ty , but i t i s also l ike ly to be affected by 
the set of env ironmenta l c ircumstances surrounding the c a r i n g re lat ionship . 



Table 4: The Relationship Between Care Provision and Dependency, 
Age, and Institution 

Independent Variable Eqn. (1) 
Coefficient 
(t statistic) 

Catg. of Dependency A (Intercept) 6.05 
(1.07) 

Catg. of Dependency B 0.51 
(0.08) 

Catg. of Dependency C 4.01 
(0.83) 

Catg. of Dependency D 2.86 
(0.61) 

Catg. of Dependency E 11.20** 
(2.46) 

Incontinence 5.79 
(1.49) 

Mental Health 1.43 
(0.35) 

Communication 7.47 
(1.65) 

Co-operation -9.23* 
(-2.89) 

Restlessness -0.11 
(-0.03) 

Age A x -1.60 
(-0.33) 

Age A 2 
0.64 

(0.18) 

Hospital 2 17.70* 
(3.92) 

Hospital 3 6.61 
(1.30) 

Hospital 4 -1.60 
(-0.33) 

Adjusted R 2 0.29 
F 6.95 
P <.001 

•Significant at 0.01 level; **Significant at 0.05 level. 



I t s influence on dependency is , therefore, l ike ly to be indirect . Co-operat ion 
be tween people i n a n y s i t u a t i o n i s , of course , l i k e l y to depend on the 
c i r c u m s t a n c e s of the in terac t ion a n d the n a t u r e a n d form of the i n t e r 
p e r s o n a l r e la t i onsh ip between the par t i e s a t the t ime. T h e s i t u a t i o n is , 
however , more complicated w h e n there is dependency on one s ide of the 
re lat ionship a n d power on the other. S u c h c ircumstances exist, by a n d large, 
i n long-stay ins t i tut ions , w h e r e i n n u r s e s are i n charge a n d h a v e to m a k e 
decis ions on the leve l of ass i s tance to provide to res idents . N u r s e s u s u a l l y 
h a v e choices about how to r e a c t a n d behave , a n d r a r e l y r e s p o n d i n a 
m e c h a n i s t i c m a n n e r to pat ient needs or charac ter i s t i c s . A s M i l l e r (1984) 
confirms, nurses use various strategies w h e n deal ing w i t h dependency needs, 
not a l l of w h i c h are of equal benefit to the patient, a n d not a l l of w h i c h m a y 
constitute qual i ty care. 

P a t i e n t dependency is , of course, l ike ly to be inf luenced by the process of 
ins t i tut ional i sat ion itself. T h e r e are four models w h i c h seek to describe i n a 
qual i ta t ive w a y the process of care i n long-stay ins t i tut ions (Wade, S a w y e r 
a n d B e l l , 1983). T h e "supportive" model of care is c h a r a c t e r i s e d by consu l 
ta t ion a n d invo lvement of the e lderly i n the care reg ime. T h e process is 
consumer oriented w i t h m u c h of the impetus for act ivi t ies or ig inat ing w i t h 
the e lderly person. T h e "protective" model also encourages some degree of 
choice a n d consultation but w i t h i n the frontiers l a i d down by staff. E v e n more 
c o n s t r a i n e d i s the "controlled" model of care i n w h i c h the p a t i e n t i s 
completely subordinate to the care regime. Most restr ict ive of a l l , however, i s 
the "restrained" model w h i c h operates pure ly for the convenience of care 
staff. Accord ing to W r i g h t (1985), pat ients or res idents c a r e d for u n d e r th i s 
approach are deprived of choice a n d are essential ly "batch processed". S e v e r a l 
s tudies have shown that a shift a w a y from provider controlled ins t i tu t iona l 
regimes to a less s tructured, more informal a n d co-operative environment h a s 
very positive affects on patient involvement i n the process of the i r own care 
leading , i n some cases , to e a r l y d i scharge ( A d a m s et al., 1979; M c i n t o s h , 
1983). 

T h i s s t u d y d id not set out to categorise c a r e r e g i m e s i n the four 
inst i tut ions w i t h i n the framework of the W a d e et al. (1983) classif ication. T h e 
q u a l i t a t i v e in format ion t h a t w a s collected suggests , however , t h a t care 
reg imes across ins t i tu t ions v a r i e d between the "protective" a n d the "con
trolled", w i t h res idents h a v i n g l itt le influence on the process of care. T o w h a t 
extent th is might lead patients to become uncooperative is difficult to tel l , but 
i t i s l i k e l y t h a t i n s t i t u t i o n a l i s a t i o n a n d the type of care on offer does 
inf luence the behaviour of res idents , as we l l as carers . C e r t a i n l y , uncooper-
at iveness is a feature i n a l l of the inst i tut ions. A l m o s t two-fifths of res idents 
across the four inst i tut ions are c lass i f ied as uncooperative, r a n g i n g from a 



low of 32 per cent i n Ins t i tut ion 4 to a h igh of 44 per cent i n Inst i tut ion 1. T h e 
ex tent of t h e prob lem suggests t h a t persona l i ty c h a r a c t e r i s t i c s , w h e n 
combined w i t h ins t i tut ional factors, m a y be a significant e lement inf luencing 
carer-res ident re lat ionships i n long-stay units . 

Ins t i tu t iona l type i s also l ike ly to have a n impact on care provision. W h e n 
s e p a r a t e r e g r e s s i o n s w e r e r u n for e a c h h o s p i t a l , c o n t a i n i n g only the 
dependency v a r i a b l e s , t h e r e w e r e differences across in s t i tu t ions i n the 
n u m b e r of care h o u r s provided to people i n the b e n c h m a r k category of 
dependency. T h e s e equations are not shown i n th i s paper but provide the 
background for the introduct ion of the dummies for inst i tut ional type shown 
i n E q u a t i o n (1) of T a b l e 4. T h e role of the supply side i n in f luenc ing the 
s tructure a n d process of care i n acute care settings h a s long been recognised 
by economists a n d po l i cy -makers a l ike . T h e recognit ion t h a t u n e x p l a i n e d 
v a r i a t i o n i n ra tes of act ivity exists among broadly s imi lar acute hospitals h a s 
l ed to exper imenta t ion w i t h incent ive a n d p a y m e n t sys tems s u c h as D i a g 
nostic Re la t ed G r o u p s ( D R G s ) , among other approaches, i n m a n y countries i n 
recent years . I t i s l ike ly that the amount a n d pattern of care i n the long-stay 
sector is also, at least part ly , determined by inst i tut ional factors, r a t h e r t h a n 
being the sole consequence of the dependency characterist ics of residents . T h e 
model a l lows u s to explore whether type of inst i tut ion influences the amount 
a n d p a t t e r n of long-term care ava i lab le to old people. No inference about 
efficiency can , of course, be made from the resul ts . C a r e est imates are only 
one aspect of the efficiency equation. Without information on hea l th outcomes 
i t i s imposs ible to say whe ther more or less care, or the subst i tut ion of one 
form of care for another, improves the hea l th a n d well-being of old people. 

T h e coefficients for the different care inst i tut ions t u r n out to be important , 
but only i n the sense that Ins t i tut ion 2 differs so m u c h from the other three. 
T h e significance of Ins t i tu t ion 2 reflects the impact of the approach to care i n 
t h a t ins t i tut ion , w h i c h i s focused to a m u c h greater extent t h a n i n the other 
inst i tut ions on rehabi l i ta t ion a n d the r e t u r n of old people to the community. 
P u t s imply , i t i s more difficult to get into Inst i tut ion 2, a n d easier to get back 
out, i f admitted, t h a n i t i s elsewhere. T h e h igh level of throughput associated 
w i t h rehabi l i ta t ion beds i n Ins t i tut ion 2 reflects the ethos of care of i ts staff. 
W h e n a s k e d about the n a t u r e of the ir work, staff i n Ins t i tut ion 2 tended to 
put most e m p h a s i s on the cont inuum of care for old people, a n d on the role of 
a s s e s s m e n t a n d r e h a b i l i t a t i o n i n k e e p i n g people out of long-stay beds 
( B l a c k w e l l et al., 1992). T h e v iew t a k e n by the consultant geriatr ic ians i n the 
ins t i tu t ion is t h a t u n l e s s comprehensive as ses sment a n d rehabi l i ta t ion are 
ava i lab le , programmes of care of the e lderly w i l l be ineffective. O f the four 
ins t i tu t ions i n the s tudy, I n s t i t u t i o n 2 is the only one w i t h a s ignif icant 
rehabi l i ta t ion programme. I t h a s also got m u c h more developed community 



care support s tructures i n its immediate h i n t e r l a n d t h a n exis t i n the a r e a s 
surrounding the other institutions. 

T h e avai labi l i ty of resources h a s a major influence on the type a n d amount 
of care avai lable i n inst i tutions. T h e philosophy of care is "interventionist" i n 
Ins t i tu t ion 2, but th is i s matched by the avai labi l i ty of adequate resources i n 
the areas of nurs ing , paramedica l provision, rehabi l i tat ion beds, day hospi ta l 
places a n d community support. Without such resources , the emphas i s on the 
cont inuum of care i n Ins t i tut ion 2 would r e m a i n a n asp irat ion r a t h e r t h a n a 
real i ty . T h e other inst i tut ions are s imply not i n a position to provide the s a m e 
intens i ty a n d m i x of care as is avai lable i n Inst i tut ion 2. W h i l e the findings of 
the qual i tat ive interv iews from these inst i tut ions suggest that staff asp ire to 
a more intensive use of resources a n d higher levels of throughput , the rea l i ty 
i s , for Ins t i tut ions 3 a n d 4 i n part icu lar , tha t they are not i n a position to do 
so. T h e e m p i r i c a l f indings d i scussed above confirm the importance of the 
supply side i n inf luencing the n a t u r e a n d amount of care ava i lab le to r e s i 
dents i n long-stay inst i tut ions . T h e d a t a i s p i ck ing u p the more in tens ive 
concentration of n u r s i n g a n d paramedica l resources on rehabi l i ta t ion act ivity 
i n Ins t i tu t ion 2. 

V I I C O N C L U S I O N 

T h e r e l a t i o n s h i p b e t w e e n c a r e prov i s ion a n d dependency h a s been 
considered i n th i s paper. F o r the h i g h dependency G u t t m a n category, the 
c o n v e n t i o n a l w i s d o m i s conf irmed: t h e r e i s a pos i t ive a n d s ign i f i cant 
re la t ionsh ip between care a n d p h y s i c a l dependency. However , the r e s u l t s 
point to a weakness of the general ised G u t t m a n scale i n predict ing fine levels 
of care . A l l of the w o r k i s done by the highest category of dependency i n the 
scale i n compar i son w i t h the others. T h i s suggests t h a t there m a y be a 
m i n i m u m cr i t ica l m a s s of car ing required for elderly res idents , irrespect ive of 
level of dependency. Moreover, s ignificant differences i n care provis ion m a y 
only occur at very h igh levels of phys ical dependency. T h i s i n t u r n m e a n s that 
r e l a t i v e l y crude div is ions of dependency into l o w / m e d i u m a n d h i g h m a y 
suffice for the al location of public funding to long-stay inst i tut ions providing 
care to old people. 

O n e of the most i n t e r e s t i n g f indings to emerge from the d a t a i s the 
impl i ca t ion t h a t the personal i ty charac ter i s t i c s a n d b e h a v i o u r a l t r a i t s of 
res idents m a y inf luence the amount of care provided by staff i n long-stay 
inst i tut ions . I n part i cu lar , res idents who are uncooperative m a y receive less 
care for a n y given level of dependency. T h i s resu l t i s not s u r p r i s i n g perhaps , 
once i t i s acknowledged t h a t n u r s i n g staff do not neces sar i ly respond i n a 
m e c h a n i s t i c w a y to pat i ent need a n d h a v e cons iderab le scope i n t h e i r 



approach to dea l ing w i t h ind iv idua l residents . A l m o s t two-fifths of res idents 
i n the study are categorised as uncooperative. T h e level of uncooperativeness 
m a y be l i n k e d to the type of inst i tut ional control exercised i n the inst i tut ions, 
w h i c h is large ly of a "protective" a n d "controlled" variety , w i t h l itt le oppor
tun i ty for res idents to influence the organisat ion a n d provision of care. T h i s 
points to the need for m u c h more r e s e a r c h on w h a t goes on ins ide long-stay 
inst i tut ions . I f regimes of care influence care provision, then we need to know 
w h a t affect, i f any , t h i s h a s on h e a l t h outcomes. A t the very least , some 
formal m e c h a n i s m is required to elicit the v iews of residents on the process of 
care i n inst i tut ions . C u r r e n t l y , too little attention is pa id to the views of long-
stay residents . 

T h e inf luence of the supply side is g iven more formal recognition i n the 
re su l t s for ins t i tut ional type, part i cu lar ly i n the fact that Inst i tut ion 2 differs 
so m u c h from the other three institutions. Assessment , rehabi l i tat ion a n d the 
cont inuum of care is emphas i sed m u c h more i n Inst i tut ion 2 t h a n at the other 
sites. T h e resu l t i s a m u c h more intensive use of resources i n that inst i tut ion, 
l eading to a h igher level of throughput a n d a more interventionist philosophy 
w i t h respect to care . T h i s approach to care i n Ins t i tu t ion 2 is faci l i tated by 
the ava i lab i l i ty of significantly more resources t h a n i n the other inst i tut ions, 
t h u s m a k i n g i t eas ier to achieve stated objectives w i t h respect to patient care. 
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