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Abstract Physical health and depression are closely re- 
lated in the elderly. This has been found in both cross- 
sectional and longitudinal studies. In this study the rela- 
tion between four aspects of physical health and depres- 
sive symptom levels were studied in a community-based 
sample of older inhabitants of a small town in the Neth- 
erlands (n --224). Results indicated that depression as 
measured with the CES-D is sufficiently different from 
physical health to be distinguished from it, and that it is 
sufficiently related to physical health to be relevant for 
further study. The more subjective measures of physical 
health used in this study (pain and subjective health) ap- 
peared to have a much stronger relation with depression 
than the more objective health measures (chronic dis- 
eases and functional limitations). Physical health and as- 
pects of the social environment such as marital status 
appeared to have independent effects on mood. In this 
study these effects were moderated by age and sex. In 
women and the young-old (55-64) none of the associa- 
tions between physical health and depression were sig- 
nificant. In men and the old-old (75 +) all associations 
were highly significant. 

Introduction 

In epidemiological surveys of the elderly, depression is 
one of the most prevalent psychiatric conditions (My- 
ers et al. 1984). The effect of depression on well-being, 
autonomy and medical consumption has been demon- 
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strated in many studies (Craig and van Natta 1978; Gur- 
land 1983; Kennedy et al. 1989). While depression is 
generally thought to be a treatable disorder, the recog- 
nition and provision of adequate treatment has been 
shown to be poor (Goldberg and Bridges 1988; Cope- 
land et al. 1992; Kirmayer et al. 1993). In both cross-sec- 
tional and longitudinal studies different aspects of phys- 
ical functioning have been found to be closely related to 
depression in the elderly (Gurland 1983; Murrell et al. 
1983; Schulberg and Saul 1985; Berkman et al. 1986; 
Cole 1990; Kennedy et al. 1989; 1990, 1991). There are 
many possible routes by which physical health and de- 
pression can be thought to affect one another (Gurland 
et al. 1988). Depression can be thought to be either a 
part of, caused by, or a cause of declining physical 
health. Very little is known about the relative signifi- 
cance of different pathways in which physical health 
and mood are interrelated in community-dwelling el- 
derly. 

The aim of this study was to provide further evidence 
on the way physical health and depressive symptoms in- 
teract. The first question we considered was which as- 
pects of physical health have the greatest impact on 
changes in mood. Some diseases are well known to 
have a specific aetiological link with depression. Exam- 
ples are Parkinson's disease (Cummings 1992) and 
stroke (Eastwood et al. 1989). However, in some com- 
munity-based studies it has been shown that general as- 
pects of physical functioning are more important corre- 
lates of depression than specific diagnosis (Kinzie et al. 
1986; Kennedy et al. 1989). For prevention and treat- 
ment it is important to know the degree to which the as- 
sociation between depression and physical dysfunction- 
ing is determined by specific diagnosis-related vari- 
ables such as the type, stage and severity of the physical 
illness. We compared the importance of these factors to 
general disease-related factors, such as functional limi- 
tations, pain and subjective health experience, in their 
relation to depression. 

Our second question was whether age and sex modify 
the above relationships. With regard to age, Gurland 



Table 1 Reasons for not participating in the study 

Reason n (%) 

Refusal 106 (27 %) 
Not interested 63 (16 %) 
Taken too much time 8 (2 %) 
Bad experience with research 7 (2 %) 
Too old to participate 4 (1%) 
Content of the questions 13 (3 %) 
Other 11 (3 %) 
Too ili 31 (8 %) 
Confused/demented 10 (3 %) 
In hospital 4 (1%) 
Deaf/blind 4 (1%) 
Other 13 (3 %) 
Not contacted 7 (2 %) 
Moved, address unknown 1 (0 %) 
Not known at address 2 (1%) 
Long vacation 2 (1%) 
Other 2 (1%) 

(1988) suggests a closer associa t ion b e t w e e n  physical  
hea l th  and  depress ion  in the younger -o ld  t han  in  the 
older-old.  Sex dif ferences  in coping with changes  in 
physical  hea l th  are re la t ively  u n e x p l o r e d  in  the o lder  
popu la t ion .  This is p r o b a b l y  due  to sampl ing  proce-  
dures. In  mos t  s tudies  r a n d o m  samples  of c o m m u n i t y -  
dwel l ing  e lder ly  are drawn.  This results in a re la t ive ly  
small  n u m b e r  of o lder  m e n  in the s tudy popu la t ions  
and  makes  it difficult  to compa re  m e n  and  w o m e n  
th rough  the whole  range  of 'o ld-age ' .  

We e x a m i n e d  the re la t ionsh ip  b e t w e e n  four  aspects 
of physical  hea l th  and  depress ive  s y m p t o m  levels in  a 
c o m m u n i t y - b a s e d  sample  of e lder ly  in the Nether lands .  
The  data  p r e sen t ed  were  ga the red  in  the pi lot  s tudies 
of the L o n g i t u d i n a l  A g e i n g  Study A m s t e r d a m  (Deeg  et 
al. 1993). 

Methods 

Population and response 

Respondents were recruited from a random sample of the elderly 
(55-89 years) in Sassenheim, a small town in the Netherlands. In 
order to be able to study age and sex differences, the sample was 
stratified by age and sex. The sample consisted of 394 persons of 
whom 7 had died before they could be contacted. Thus, there 
were 387 potential respondents of whom 106 (27.4 %) refused to 
be interviewed, 31 (8.0 %) were too ill to participate and 7 (1.8 %) 
could not be traced by our interviewers (overall response rate 
62.8 %). More detailed information about the reasons given for 
not participating in the study is given in Table 1. Due to incom- 
plete data, another 19 (4.9 %) respondents were lost to further 
analysis, leaving a study population of 224. Age and sex were sig- 
nificantly related to response. Non-responders were more often fe- 
male (Z2- - 5.59, dr= 1, P = 0.02) and older (P < 0.001). Non-re- 
sponse among the older-old was not related to sex. There were no 
interactions between age, sex and non-response (P = 0.746). 

Further examination of the reasons for not responding revealed 
no sex differences in the type of non-response ~2 = 1.89, dr= 2, 
P = 0.39). As was expected, there were age differences in the type 
of non-response. The average age of those too ill to participate 
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was significantly higher than in other categories of non-respond- 
ers (P = 0.001). Again, there were no interactions between age, 
sex and type of non-response (P = 0.708). 

Interviews were conducted by trained interviewers in the 
homes of respondents. All interviews were tape-recorded in order 
to control the quality of the data. Data were collected between No- 
vember 1991 and March 1992. Following the interview, respon- 
dents were asked to complete a written questionnaire. A number 
of respondents refused or were not able to complete this question- 
naire. Depending on the part of the questionnaire, the response 
ranged from 81% to 72 %. Not completing written questionnaires 
was related to age, sex, number of depressive symptoms and mari- 
tal status. The effect of this selective loss is discussed later. 

Measurements 

Depressive symptoms were measured using the Centre for Epide- 
miologic Studies Depression Scale (CES-D). This is a 20-item 
self-report scale developed to measure depressive symptoms in 
the community (Radloff 1977). It was chosen because it has been 
widely used in the elderly (Murrell et al. 1983; Berkman et al. 
1986; Blazer et al. 1991) and has good psychometric properties 
(Himmelfarb and Murrell 1983; Hertzog et al. 1990; Radloff and 
Teri 1986). The Dutch translation of the CES-D has been shown 
to have good psychometric properties in two samples of elderly 
subjects (Beekman et al. 1994). A minimal overlap with symptoms 
of physical illness is crucial for this study. This overlap has been 
shown to be very limited in a number of studies (Berkman et al. 
1986; Foelker and Shewchuk 1992; Shinar et al. 1986; Devins et al. 
1988). In order to facilitate the use of the CES-D in interviews 
with older persons, we dichotomised the items into 'yes and no' 
categories. Used in this way the CES-D generates a score between 
0 and 20. One important drawback of this procedure is that gener- 
ally used cutting points for clinically relevant depressive syn- 
dromes cannot be used, Our results pertained to the level of de- 
pressive symptoms experienced by the respondent and not to de- 
pression in a clinical sense. 

We included two 'objective' measures of physical health. The 
first was disease specific and concerned the presence of chronic 
conditions (CBS 1989). In this paper, we report on findings regard- 
ing cerebrovascular accidents (CVA), diabetes, neoplasm, arthritis, 
chronic respiratory disease (CRD) and cardiovascular diseases 
(CVD). The other measure was more general, measuring function- 
al limitations (Van Sonsbeek 1988). Pain (Hunt et al. 1981) and 
subjective health (CBS 1989) were the two 'subjective' aspects of 
physical health we included. All measures of physical health were 
based on self-report by the respondents. 

Questions regarding depression, chronic diseases and function- 
al limitations were part of the interview, while pain and subjective 
health were assessed in the written questionnaire. The effects of 
age and sex were examined in a series of separate analyses. There 
were a number of possible measures for socioeconomic status. For 
various reasons it was not possible to use information on variables 
such as income (30% missing data) and previous occupation 
(most older women in the Netherlands have not had any salaried 
occupation). The level of education was taken as a proxy for socio- 
economic status, and was included because it has been significantly 
associated with depression in a number of studies (Eaton and Kess- 
ler 1981; Romaniuk et al. 1983; Murrell et al. 1983). Marital status 
was significantly associated with age, sex, chronic disease and de- 
pression scores. We included it both as a potential confounder of 
the relation between physical health and depression, and as a 
crude measure of social support. 
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Table 2 Description of the 
population: distribution of de- 
mographic and health-related 
variables by average CES-D 
score (ANOVA tested for lin- 
earity where possible) 

n (%) Average total CES-D F 
score (SD) 

224 (100 %) 2.47 (3.04) Total population 

Age (years) 
55-64 
65-74 
75-89 

Sex 
Men 
Woman 

Education 
Low 
Middle 
High 
Not known 

Marital status 
Married 
Widowed 
Divorced 
Never married 

Chronic diseases 
CVA 
Diabetes 
Neoplasm 
Arthritis 
CRD 
CVD 

Number of chronic diseases 
0 
1 
2 
3 

Functional limitations 
No difficulties 
Difficulties 
Unknown 

Subjective health 
Very good 
Good 
Fair/poor 
Unknown 

Pain 
No symptoms 
Symptom 
Unknown 

81 (36 %) 1.83 
61 (27 %) 2.37 
82 (37 %) 3.17 

111 (49 %) 1.s7 
113 (51%) 3.05 

110 (49 %) 2.81 
71 (32 %) 2.04 
26 (12 %) 1.93 
17 (7 %) 

134 (60 %) 1.78 
67 (30 %) 3.44 
10 (4 %) 4.17 
13 (6 %) 3.16 

13 (5.8 %) 3.39 
17 (7.6 %) 3.31 
18 (8.0 %) 2.95 
49 (22.0 %) 3.40 
24 (10.7 %) 2.85 
50 (22.3 %) 2.59 

104 (46 %) 2.05 
79 (35 %) 2.48 
31 (14 %) 3,49 
10 (5 %) 3.53 

85 (38 %) 1.51 
110 (49 %) 2.49 
29 (13 %) 

26 (11%) 1.21 
107 (48 %) 1.60 
48 (21%) 3.12 
43 (19 %) 

94 (42 %) 1.34 
68 (30 %) 2.72 
62 (28 %) 

* P < 0.05; ** P < 0.01; *** P < 0.001 

F2.221 = 4.06* 

F1.222 = 8.82** 

F2.204 = 1.80 

F3.220 = 6.24*** 

F1.222 = 1.28 
F1.222 = 1.40 
F1.2= = 0.49 
Ft2z2 = 6.07* 
F1.222 = 0.42 
F1.222 = 0.11 

F3.220 = 6.27* 

F1.193 = 11.94"* 

F2.17 s = 13.17"** 

FI.160 = 12.17"** 

Data analysis 

First, the distribution of the relevant variables in our sample and 
their association with average depression scores were examined 
by means of analysis of variance. Where possible, tests for linear 
associations were performed. Second, Spearman rank correlations 
between the four aspects of physical functioning used in this study 
and their correlations with CES-D scores were determined. In this 
way we obtained a measure for the overlap between depression 
and the four measures of physical health. In order to detect differ- 
ences determined by age and gender we repeated the analyses of 
variance for men and women, and for three age groups separately. 
Multiple regression was used to study the association of physical 
health and depression, controlling for age, sex and marital status. 

Results 

The distribution of demographic and health-related 
variables in our population is shown in Table 2. The dis- 
tribution of demographic and health-related variables 
was influenced by the relatively large number of older- 
old respondents in our sample. The percentage of re- 
spondents who were widowed was relatively high. 
More than half of our population reported one or more 
chronic diseases and more than half had functional limi- 
tations. Of those replying to the written questionnaire, 
42 % had at least one pain symptom. In contrast with 
this relatively high prevalence of physical dysfunction- 



Table 3 Spearman rank corre- 
lations between different as- 
pects of physical health and de- 
pressive symptoms 
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CES-D score Number of Functional Pain Subjective 
chronic diseases limitations health 

CES-D score 
Number of chronic diseases 0.21"* 
Functional limitations 0.27*** 0.39*** 
Pain 0.29*** 0.47*** 0.43*** - 
Subjective health 0.32*** 0.49*** 0.39*** 0.47*** - 

*P<0.05; ** P<0.01; *** P<0.001 

N Average CES-D P 
scores 

Table 4 Association between 
depressive symptoms and four 
aspects of physical health by 
gender (ANOVA tested for lin- 
ear associations where possi- 
ble) 

Men Women Men Women Men Women 

Number of chronic diseases 
0 48 
1 40 
2 19 
->3 4 

Functional limitations 

56 1.06 2.90 
39 1.69 3.29 
12 3.79 3.01 
6 4.28 3.04 

< 0.001 0.784 

No difficulties 57 
Difficulties 42 

Subjective health 
Very good 15 
Good 58 
Fair/Poor 22 

Pain 
No symptoms 53 
Symptoms 35 

28 1.11 2.34 0.04 0.123 
68 2.11 3.46 

11 0.69 1.93 < 0.001 0.111 
49 0.97 2.34 
26 2.92 3.28 

41 0.67 2.21 < 0.001 0.171 
33 2.38 3.08 

Table 5 Association between 
depressive symptoms and four 
aspects of physical health by 
age (ANOVA tested for linear 
associations where possible). 
Age categories: I = 55-64; 
II = 65-74; III = 75-89 

n Average total P 
CES-Dscore 

I II III I II lII I II III 

Number of chronic 
diseases 

0 44 24 31 
1 28 17 34 
2 7 9 15 
-->3 0 4 6 

Functional limitations 
No difficulties 43 32 10 
Difficulties 34 26 50 

Pain 
No Symptoms 40 32 22 
Symptoms 26 20 22 

Subjective health 
Very good 8 8 10 
Good 44 37 26 
Fair/poor 20 9 19 

1.90 1 .80  2.48 0.868 0.509 0.047 
1.66 2 .95  2.92 
2.44 3.00 4.27 
- 1.56 4.85 

1.69 1 .60  0.51 0.381 0.052 0.014 
2.17 3 .18  3.35 

1.54 1 .39  0.92 0.917 0.008 0.003 
1.59 3 . 4 2  3.41 

0.76 1 .64  1.23 0,078 0.210 0.001 
1.54 1 .98  1.16 
2.31 3 . 3 6  3.85 

ing, 74 % judged  themselves  to be  in good, or very  good, 
health.  It  seems that  a s izeable par t  of our  p o p u l a t i o n  
had  hea l th  p rob l ems  that  had  b e e n  d iagnosed  and  were  
a c c o m p a n i e d  by func t iona l  l imi ta t ions  and  pain,  bu t  
these subjects  still r ega rded  themse lves  to be  in good 
heal th.  Table  2 also conta ins  the d i s t r ibu t ion  of average  
C E S - D  scores by demograph i c  and  hea l th - re la t ed  vari-  
ables. Resul t s  of b ivar ia te  analyses  of va r iance  are also 

summar i sed .  In  our  sample  there  was a l inear  associa- 
t ion  b e t w e e n  the n u m b e r  of depress ive  symptoms  and  
age, the n u m b e r  of chronic  diseases and  subject ive 
heal th.  There  were  s ignif icant  associat ions with gender ,  
mar i t a l  status, func t iona l  l imi ta t ions  and  pain.  In  con-  
trast  to o ther  studies, the associa t ion with the level  of 
educa t ion  was no t  significant.  In  all fu r the r  analyses  
the level  of educa t ion  was therefore  dropped.  W h e n  
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chronic diseases were examined separately, mean de- 
pression scores were higher than in the total population 
for all types of chronic diseases. However, the only dis- 
ease showing a statistically significant association with 
depression was arthritis. Subjective health and pain 
were included in the written questionnaire. "Un- 
knowns" were caused by respondents not replying or 
not fully completing the questionnaire. The questions 
on pain were placed towards the end of the question- 
naire, negatively influencing the response. 

A correlation matrix of the relevant variables is 
shown in table 3. All correlations between depressive 
symptoms and different aspects of physical functioning 
were significant. However, the strength of these correla- 
tions did not indicate a great amount of overlap be- 
tween depression and measures of physical health. In 
all cases the four aspects of physical health had a higher 
correlation with one another than with depressive symp- 
tom scores. This was an indication that depression is not 
simply a part of declining physical health and that it is 
correct to distinguish depressive symptoms from physi- 
cal health measures. On the other hand, a certain de- 
gree of association between depression and physical 
health was confirmed. The correlation coefficients gave 
a first impression of which aspects of physical function- 
ing were most important. There appeared to be a hierar- 
chy in the correlations: functional limitations, pain and 
subjective health had increasingly stronger associations 
with depression than the number of chronic diseases. 
The more general and subjective aspects of physical 
health appeared to have a stronger relationship with de- 
pression than the disease categories. 

The moderating effects of age and sex on the above 
relationships are examined in Tables 4 and 5. It ap- 
peared that both age and sex are crucial in the under- 
standing of the relation between physical health and de- 
pression. In the women, we found no significant associa- 
tion between any of the aspects of physical health and 
depression. The trends were, however, all in the expect- 
ed direction. In contrast with this, all relationships were 
highly significant in the men. The moderating effect of 
age is summarised in Table 5. In the young-old, there 
was no association between physical functioning and de- 
pression. In the old-old, all relationships were signifi- 
cant. Again, the more subjective measures had the 
strongest associations with depression. 

Bringing together all relevant variables in one model 
was impeded by the nature of our study design. Due to 
the fairly large number of incomplete written question- 
naires, the study population was small in relation to the 
number of variables, and results would lack sufficient 
power. A multivariate analysis including age, sex, mari- 
tal status and only one aspect of physical health was 
however, feasible. Marital status was associated with all 
other variables and, therefore, a potential confounder 
of the relation between physical health and depression. 
Moreover, taken as a crude measure of social support, 
marital status represented an important group of deter- 
minants of depression. 

In a multiple regression model, the effects of age and 
sex on depressive symptom level disappeared when con- 
trolling for marital status and chronic diseases. Marital 
status and chronic disease had independent effects, 
which was an indication that they represent different 
domains of determinants of depression in the elderly. 
The total variance explained was, however, modest 
(10 %). The variance explained increased when chronic 
diseases were substituted by either one of the other 
three aspects of physical health studied. The highest to- 
tal amount of variance (18 %) was explained in the 
equation with subjective health. This was not surpris- 
ing, as subjective health had the highest bivariate corre- 
lation with CES-D scores (r = 0.32). 

Discussion 

In this paper we studied the relationship between four 
aspects of physical health and depression in a communi- 
ty-based sample of elderly subjects in the Netherlands. 
Our main questions were which aspects of physical 
health have the most impact on mood, and can age and 
sex modify these relationships. In our sample, the asso- 
ciation between specific disease categories and depres- 
sion scores proved to be very limited. Only arthritis 
had a statistically significant association with depres- 
sive symptoms. Summing the chronic diseases resulted 
in a more general measure of physical health that 
showed a significant and linear association with depres- 
sive symptoms. Subjective health measures such as pain 
and subjective health appeared to have much stronger 
relationships with depressive symptoms than the more 
objective measures. 

In most previous studied the older-old are underrep- 
resented. This applies especially to older men. Studies 
in which men and women can be compared through ad- 
vanced age are, therefore, scarce. Our sample was limit- 
ed in size, but it was convenient for studying age and sex 
differences because of its stratification. There appeared 
to be crucial age and sex differences in the interplay be- 
tween physical health and depression. Men and the old- 
old appeared to be far more susceptible to changes in 
mood in the face of physical health problems than wom- 
en and the young-old. While marital status was a power- 
ful confounder of the relationship between age and sex, 
and depressive symptoms, the independent effects of 
physical health were only slightly affected by marital 
status. Marital status and physical health appeared to 
represent independent domains of determinants of de- 
pression in the elderly. 

Because a considerable numbe r of potential respon- 
dents did not partake in the study, it was important to 
examine the non-responders as closely as possible. One 
might fear that the age and sex differences we found 
were the result of selective non-response, and did not 
reflect real differences between age groups and sexes. 
Non-response was indeed related to both age and sex, 
but there were no interactions between age, sex and 



not responding. Non-response among the older subjects 
in the study populat ion was higher and more likely to be 
associated with ill health. Although women had a higher 
non-response rate, this tendency was the same for all 
age groups. Fur thermore ,  men and women did not dif- 
fer in the type of non-response. Therefore,  the age and 
sex differences repor ted  probably reflected true differ- 
ences in the sample and were not attributable to selec- 
tion bias. A sizeable number  of respondents did not 
complete the written questionnaires, reducing the num- 
ber of observations on pain and subjective health. It is 
to be expected that the associations we aimed to study 
would be strongest if those who had the most depres- 
sive symptoms were included. As not completing ques- 
tionnaires was related to having more  depressive symp- 
toms, we must assume that this loss of respondents 
weakened the associations we aimed to find. 

An  important  limitation of this study is that all data 
were based on self-report by the respondents. It was 
not possible to inspect medical records to confirm the 
data on physical health. This may have led to misclassifi- 
cation of some respondents. Moreover ,  objective mea- 
sures for the severity or stage of the chronic diseases 
that were repor ted was not included. These shortcom- 
ings probably weakened the associations we aimed to 
find. However ,  through their negative cognitions, de- 
pressed individuals might be more likely to report  nega- 
tive views on their general state of health. This report  
bias might have artificially raised the associations be- 
tween depressive symptoms and the more  subjective 
measures of physical health such as pain and subjective 
health. The impact of using only self-report data on 
physical health was therefore  likely to be bidirectional. 
Moreover ,  the main findings of the study were based 
on consistent associations between depression and all 
four aspects of physical health. This strengthens the va- 
lidity of its findings. 

Another  important  limitation is that in a cross-sec- 
tional study such as this one ,  no causal inferences can 
be drawn. Longitudinal data are necessary to further  un- 
ravel the complex interplay between the course of phys- 
ical health and depressive symptoms. 

Despite these limitations we concluded that the asso- 
ciation between physical health and depression was 
highly significant in this older population. Physical im- 
pairments are common in the elderly, and they are of- 
ten associated with elevated depressive symptoms lev- 
els. In their review, Gurland et al. (1988) distinguish 
three basic types of intervention aimed to ameliorate 
depression associated with physical illness: primary 
t reatment  of depression, t reatment  of physical impair- 
ments and interventions that are relevant to both condi- 
tions. Examples of the latter two groups of interventions 
are physical rehabilitation, restorat ion of functional in- 
dependence,  control of pain and other  discomforts, bol- 
stering of social support and cognitive therapy for im- 
proving attitudes and coping capacity (Gurland et al. 
1988). These types of interventions cannot cure chronic 
physical illnesses, but they can be expected to have an 
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effect on the more general and subjective aspects of 
physical health and on the associated mood changes. 
The finding that the impact of these aspects of physical 
health on mood was more salient than the effects of spe- 
cific diseases is therefore  highly relevant for the treat- 
ment  of depression in the elderly. 

The age and sex differences we found in both the 
prevalence of depressive symptoms and their associa- 
tion with physical health problems illustrated the chang- 
ing impact of risk factors for depression among the el- 
derly. Older men seemed to be especially at risk, and 
could be expected to benefit  most from interventions 
aimed to prevent  or ameliorate depression associated 
with a decline in physical health. This illustrates how 
these findings, if replicated, could guide the further de- 
velopment  of programmes aimed at improving the iden- 
tification and t reatment  of depression in the communi- 
ty-dwelling elderly. 
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