
Educational differences in functional limitations:
comparisons of 55–65-year-olds in the Netherlands in 1992 and 2002
Emiel Hoogendijk1, Marjolein Broese van Groenou1, Theo van Tilburg1, Dorly Deeg2

1  Department of Sociology, VU University Amsterdam, The Netherlands
2  Institute for Research in Extramural Medicine, VU Medical Centre, Amsterdam, The Netherlands

Submitted: 27 June 2008; Revised: 11 September 2008; Accepted: 24 September 2008

Int J Public Health 53 (2008) 281–289
1661-8556/08/060281-9
DOI 10.1007/s00038-008-8079-9
© Birkhäuser Verlag, Basel, 2008

Original Article

Summary

Objectives: This study compares educational differences in the 

functional limitations of 55–65-year-olds in the Netherlands in 

1992 and 2002 and examines whether changes are explained 

by cohort lifestyle and psychosocial changes. 

Methods: Data from two cohorts of 55–65-year-olds (n = 948 

in 1992 and n = 980 in 2002) in the Longitudinal Aging Study 

Amsterdam are analysed. 

Results: Men’s disability ratios are similar in both cohorts. The 

women’s disability ratio is higher in 2002 than in 1992. In 2002 

the male and female cohorts both report unhealthier behavior 

than in 1992. Multivariate logistic regression analyses show that 

adjusted for age, cohort, lifestyle and psychosocial resources, 

poorly educated men have higher odds of functional limita-

tions than well-educated men (OR = 2.62, 95 % CI = 1.57–4.37). 

Analyses among women show a significant interaction effect 

between education and cohort. Poorly educated women have 

higher odds of functional limitations in 2002 than in 1992  

(OR = 3.33, 95 % CI = 1.02–10.87). 

Conclusions: The results underscore the need for policies fo-

cused on improving the health and lifestyle of the poorly edu-

cated. 

Key words: Socio-economic health differences – Functional limitations 
– Health trends – Cohort comparison.

Older people with a low socio-economic status have higher 
functional disability, morbidity and mortality rates than those 

with a high socio-economic status. These differences have 
been observed as regards various socio-economic indicators 
and health outcomes and assessed in various countries1–4. De-
spite policies designed to reduce socio-economic health dif-
ferences, there is no indication that they have diminished. Pre-
vious trend studies focus on differences between poorly and 
well-educated people and show persisting or even increasing 
health differences between these groups in the general popu-
lation5 and among older people6–8. 
There are two explanations for the increase in health differ-
ences among older people. One is that the higher general 
educational level has reduced the absolute number of poorly 
educated people among recent cohorts of 55–65-year-olds. A 
lower number of poorly educated older people coincides with 
an increase in the relative number of disabled or other frail 
people in this group. The other explanation is that there has 
been a decrease in the prevalence of disability over time. This 
might be because technological developments in medical sci-
ence and health care in recent decades have led to improved 
ways of detecting, diagnosing and treating diseases. As a re-
sult, there is greater longevity among older people and lower 
disability rates9,10. Since poorly educated people have more 
health problems, they might have benefited less from the de-
creasing prevalence than well-educated people. This should 
result in increased health differences over time6–8. 
Changes in health differences can thus result from there being 
fewer poorly educated people as well as from a decrease in 
the prevalence or severity of disability among well-educated 
people. However, understanding changes in health differences 
may be more complicated than merely studying the prevalence 
of a low educational level and poor health in the population. 
Education influences health via various pathways, including 
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health-related behavior and psychosocial resources11,12. Peo-
ple with a low socio-economic status generally have a less 
healthy lifestyle and fewer psychosocial resources. Both fac-
tors are associated with negative health outcomes12–15. Until 
now, trends in mediating factors have not been taken into ac-
count in trend studies on socio-economic health differences in 
the older population. Birth cohorts, however, age in different 
periods and may differ in several health-related characteris-
tics16,17. Better economic conditions in the second half of the 
twentieth century may have caused younger cohorts to have 
less healthy lifestyles than older cohorts18. Socio-economic 
and socio-cultural developments in society may have con-
tributed to altered psychosocial resources among recent co-
horts19. If a less healthy lifestyle and changes in psychosocial 
resources in recent decades have been more marked among 
poorly educated than well-educated people, this could con-
tribute to an understanding of increased differences in health 
over time.
Using data from the Longitudinal Aging Study Amsterdam 
(LASA), in the present study we examine changes in educa-
tional differences in functional limitations among 55–65-year-
olds in 1992 (birth cohort 1928–1937) and 2002 (birth cohort 
1938–1947). This age group is selected because most studies 
do not include “new” generations of older people, and solely 
focus on cohorts of people born before World War II who are 
above 65. We take educational level as our socio-economic 
status indicator. It is the best indicator of lifetime socio-eco-
nomic status across age and over time5. It reflects people’s 
social position in a comprehensive manner and is causally 
prior to other socio-economic indicators such as occupational 
status and income. It is the only indicator that is stable after 
young adulthood20,21, and thus reflects opportunities to reach 
a specific socio-economic status better than income and occu-
pational status. The absence of functional limitations is used 
as an indicator of health, since these limitations are related to 
many diseases and are an important predictor of mortality in 
older populations22. Lifestyle factors (BMI, physical activity, 
smoking, alcohol consumption) and psychosocial resources 
(partner status, personal network size, support, mastery, work 
status) are examined as explanatory factors. Three questions 
are addressed: 
1) To what degree do Dutch 55–65-year-old men and women 
differ in educational level, functional limitations, health be-
havior and psychosocial resources in 1992 and in 2002? 
2) To what degree are there educational differences in func-
tional limitations, health behavior and psychosocial resources 
in 1992 and in 2002? 
3) To what degree do lifestyle and psychosocial resources 
explain cohort-specific educational differences in functional 
limitations? 

Methods

Study sample
The Longitudinal Aging Study Amsterdam is an ongoing study 
on the physical, emotional, cognitive and social functioning 
of older adults23. A nationally representative survey was con-
ducted in 1992–1993 among 3107 respondents between the 
age of 55 and 85. The response rate was 62 %, which is rela-
tively high for surveys in the Netherlands. The sample was 
stratified by sex and age, and the respondents were randomly 
selected from the population registers of eleven municipalities 
in the west, northeast and south of the Netherlands. Data was 
collected via face-to-face interviews on physical, emotional, 
cognitive and social functioning and medical interviews with 
clinical observations. In 2002 a new cohort (birth years 1938–
1947, N = 1002) was selected from the population registers of 
the same municipalities, with a response rate of 57 %.
The birth cohort 1928–1937 (N = 998) was selected from the 
1992–1993 data collection, resulting in data from two con-
secutive birth cohorts in the same age range (55–65) with an 
interval of ten years. We refer to these cohorts as the early 
(born in 1928–1937) and the late cohort (born in 1938–1947). 
In the present study, respondents with missing data on physi-
cal limitations or education are excluded from the sample, re-
sulting in 948 and 980 respondents respectively.

Socio-economic indicator
Level of education is used as the indicator of socio-economic 
status. Respondents are asked to state their highest level of 
education. Three educational categories are distinguished: 
low level (elementary school or less), middle level (lower 
vocational, general intermediate, intermediate vocational or 
general secondary school) and high level (higher vocational 
education, college or university). 

Functional limitations
Respondents are asked if they have difficulty performing 
six common daily activities: walking up and down a fifteen-
step staircase without resting, getting dressed and undressed, 
sitting down and getting up from a chair, cutting their own 
toenails, walking five minutes outdoors without resting, and 
driving or using public transport24. The response categories 
are: (0) unable to do that, (1) only with help, (2) with a great 
deal of difficulty, (3) with some difficulty, and (4) without any 
difficulty. The sum scores of the six items range from 0 to 24, 
with lower scores indicating greater functional limitations. 
The reliability coefficient Cronbach’s a is 0.82 in 1992 and 
0.79 in 2002. Most respondents (72 %) have the maximum 
score of 24 and respondents with one or more limitations are 
distinguished from those without any limitations. 
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Covariates
Lifestyle factors include body mass index (BMI), physical 
activity, smoking and alcohol consumption. BMI is the com-
posite score of body weight in kilograms divided by height in 
meters squared and is categorized as normal (BMI lower than 
25), overweight (BMI between 25 and 30) and obese (BMI 
30 or more)25. Physical activity is defined as the total number 
of physical activities (walking, cycling, gardening, light and 
heavy household chores and sports) in the past two weeks. 
Three levels are distinguished: low (0–2 activities), moderate 
(3–4) and high physical activity level (5 or more). Respondents 
are categorized as people who never smoked, once smoked or 
still smoke, and as people who do not drink, drink moderately 
(not daily and/or not more than a few glasses each time) and 
drink excessively (at least three glasses daily). Missing values 
for lifestyle factors have been replaced by modal categories in 
the multivariate analyses: normal weight (N = 188), moderate 
physical activity (N = 34), once smoked (N = 162) and drinks 
moderately (N = 165). Not all the respondents participated 
in the medical interview, which explains the high number of 
missing values for lifestyle variables. 
Psychosocial factors include partner status, personal network 
size, instrumental support, emotional support, mastery and 
work status. Partner status indicates whether a respondent 
has a spouse or partner (yes or no). The size of the personal 
network is assessed using the domain-contact method. With 
respect to seven role types, respondents are asked to identify 
people (other than their partner) they have frequent contact 
with and who are important to them (range 0–75)26. For the 
nine network members they have the most frequent contact 
with, information is collected on the intensity of the received 
instrumental and emotional support (range 0–36, with 0 = no 
social support and 36 = frequent support from all the network 
members). Mastery is assessed using a five-item version of 
the Mastery Scale (range 5–25) with low scores indicating 
a more external (versus internal) locus of control, i.e. lower 
mastery27. The reliability coefficients Cronbachs a are 0.74 
in 1992 and 0.77 in 2002. Work status indicates whether the 
respondent is employed at the time of the interview (yes or 
no). 

Statistical analyses
Since studies show that trends in health differences are greater 
in men than women, analyses have been conducted separately 
for men and women5,8. Differences in characteristics between 
cohorts (research question 1) are determined using chi-square 
tests for categorical variables and t-test statistics for interval 
variables. To examine differences in characteristics between 
educational groups within the cohorts (research question 2) 
chi-square tests for categorical variables and analyses of vari-

ance for interval variables are used. Logistic regression analy-
sis is applied to examine the degree of educational and cohort 
differences in the functional limitations, and the degree to 
which these differences are explained by lifestyle factors and 
psychosocial resources (research question 3). Five models are 
analysed. The main educational level and cohort effects, ad-
justed for age, are studied in the first model. The interaction 
of educational level and cohort is added in the second model. 
For men, the interaction effect proves to be non-significant, 
and is not included in the subsequent three models. Lifestyle 
and psychosocial factors are added separately as explana-
tory variables in the third and fourth model. The fifth model 
includes all the predictors. Since the focus is on the effects 
and changes in odds ratio of these variables, the tables only 
include the effects of educational level and cohort and the in-
teraction effect for women. 

Results

Differences between cohorts 
Tab. 1 shows the characteristics of the two cohorts. Men in 
the late birth cohort have higher levels of education than those 
in the early cohort. The percentage of men with functional 
limitations is about 25 % in both cohorts. With respect to life-
style factors, there is a significant increase in the percentage 
of obesity and excessive alcohol use. In contrast to this un-
healthy behavior, there is an increase in the percentage of men 
who never smoked. As to psychosocial factors, there is only 
one cohort difference: men in the late cohort are more often 
employed than men in the early cohort.
Women in the late cohort are also more often better educat-
ed than those in the early cohort (Tab. 1). The percentage of 
women with physical limitations increases from 23 % in the 
early cohort to 36 % in the late cohort. In addition, the re-
sults show an unhealthier lifestyle in the late cohort. The late 
cohort includes higher percentages of obese women, women 
with limited physical activity, women who are former smok-
ers and women who use alcohol than the early cohort. As to 
the psychosocial factors, there is only a difference in work 
status, with women in the late cohort more often employed. 

Educational differences within cohorts
The second research question pertains to educational differ-
ences in both of the cohorts. The men’s results are presented 
in Tab. 2. In both cohorts, functional limitations are more com-
mon among poorly educated than well-educated people. Ex-
pressed as a disability ratio (the percentage of poorly educated 
people with functional limitations divided by the percentage 
of well-educated people with functional limitations), the ratio 
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is 2.92 (41/14) in 1992 and 2.60 in 2002. The disability ratio 
for men with a middle level versus a high level of education 
increases somewhat from 1.57 in 1992 to 1.68 in 2002. As 
the logistic regression analyses confirm, these changes in the 
disability ratio over time are not statistically significant. It can 
be concluded that the educational differences in men’s func-
tional limitations persist from 1992 to 2002. 
In the early cohort, there are educational differences among 
men regarding BMI and alcohol consumption (Tab. 2). Being 
overweight is more common among poorly educated men and 
alcohol use is more common among well-educated men. In 

the late cohort, however, there are no educational differences 
in BMI and alcohol consumption. Poorly educated men are 
more likely to smoke than well-educated men. Educational 
differences in psychosocial resources are observed for partner 
status, personal network size, receiving emotional support and 
employment, all in favor of men with a higher level of educa-
tion. With the exception of receiving emotional support and 
employment, the differences do not occur in the late cohort. It 
can be concluded that men in the early cohort exhibit educa-
tional differences in lifestyle and psychosocial resources, with 
poorly educated men generally being in a more disadvantaged 

Table 1. Characteristics by cohort for men (n = 928) and women (n = 1000).

Men Women

1992 2002 p 1992 2002 p

n = 459 n = 469 n = 489 n = 511

Educational level (%) 0.00 0.00

– Low 22 19 41 23

– Middle 57 50 50 64

– High 21 31  9 13

Age (55–65, mean) 60.3 59.9 0.07 60.3 59.9 0.07

Functional limitations (% one or more) 25 26 0.29 23 36 0.00

BMI (%) 0.00 0.04

– Normal (<25) 31 24 32 31

– Overweight (25–<30) 50 51 39 35

– Obese (≥ 30)  8 17 19 25

– Missing 11  9 11  8

Physical activity (%) 0.26 0.00

– Low activity level (0–2) 11  8  5  8

– Moderate activity level (3–4) 46 50 61 51

– High activity level (≥5) 40 40 34 39

– Missing  2  1  1  3

Smoking (%) 0.00 0.00

– Never smoked  7 14 40 28

– Once smoked 50 47 30 41

– Smokes 34 31 22 24

– Missing  9  8  9  8

Alcohol consumption (%) 0.00 0.00

– Does not drink  8  4 19 11

– Drinks moderately 71 70 70 79

– Drinks excessively 11 18  2  3

– Missing 10  8  9  8

Partner status (% with partner) 89 89 0.54 76 79 0.13

Network size (0–75, mean) 15.3 14.8 0.29 15.7 16.1 0.51

Instrumental support (0–36, mean) 14.8 14.9 0.70 14.1 14.8 0.06

Emotional support (0–36, mean) 21.1 20.2 0.09 24.3 24.6 0.59

Mastery (mean, 5–25) 18.3 18.5 0.41 17.7 17.8 0.78

Employed (%) 38 54 0.00 20 32 0.00

Chi2 values have been computed for categorical variables and t-values for interval variables.
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position. However, the differences decrease as regards four 
aspects and are insignificant in the late cohort. 
Tab. 3 resembles Tab. 2 and shows the educational differ-
ences for women. The percentage of poorly educated women 
reported to have functional limitations is much higher in the 
late cohort (54 %) than the early cohort (24 %). As a result, 
the ratio of educational differences in functional limitations 
increases considerably from 1.04 in 1992 to 2.84 in 2002, 
which is about the same disability ratio as among men in the 
late cohort. The disability ratio of women with a middle level 
of education compared to that of well-educated women in-
creases from 0.91 in 1992 to 1.68 in 2002. As the logistic 
regression analysis confirms, only the change from 1992 to 
2002 in the disability ratio for poorly educated compared to 
well-educated women reaches statistical significance. 

Women’s educational differences in lifestyle factors are neg-
ligible in 1992 but clearly in evidence in 2002 (Tab. 3). In 
both cohorts, poorly educated women are more frequently 
overweight and obese than women with a higher level of edu-
cation. Poorly educated women in the late cohort report less 
physical activity, are more frequently a current smoker and 
use less alcohol than women with a higher educational level. 
These differences are not observed in the early cohort. In both 
cohorts, poorly educated women are more often married but 
have smaller personal networks, receive less emotional sup-
port, have a lower level of mastery and are less often em-
ployed than well-educated women. One can conclude that 
educational differences in lifestyle clearly increase from 1992 
to 2002, though differences in psychosocial resources do not 
change. 

Table 2. Characteristics by educational level and cohort for men (n = 928).

55–65 years in 1992 55–65 years in 2002

Level of education Low
n = 102

Middle
n = 263

High
n = 94

p Low
n = 88

Middle
n = 235

High
n = 146

p

Age (years, mean) 60.3 60.3 60.1 0.84 60.1 59.9 59.8 0.80

One or more functional limitations (%) 41 22 14 0.00 42 27 16 0.00

BMI (%)
– Normal (<25)
– Overweight (25–<30)
– Obese (≥ 30)
– Missing 

17
54
13
17

34
49
 7
10

37
46
 7
10

0.01
16
52
22
10

25
53
14
 8

26
47
19
 8

0.38

Physical activity (%)
– Low activity level (0–2)
– Moderate activity level (3–4)
– High activity level (≥5)
– Missing

14
48
37
 1

13
46
38
 3

 4
44
51
 1

0.09
10
51
38
 1

 8
49
42
 1

 7
51
40
 1

0.93

Smoking (%)
– Never smoked
– Once smoked
– Smokes
– Missing

 6
40
39
15

 7
52
32
 8

 7
53
33
 6

0.24
 8
38
44
10

15
46
31
 8

17
51
25
 7

0.04

Alcohol consumption (%)
– Does not drink
– Drinks moderately
– Drinks excessively
– Missing

17
59
 9
16

 6
72
13
 9

 4
80
11
 5

0.00
 6
62
22
10

 5
70
17
 8

 3
73
17
 7

0.55

Partner status (% with partner) 79 90 96 0.01 86 91 85 0.19

Network size (0–75, mean) 13.4 16.0 15.6 0.05 13.7 14.3 15.8 0.20

Instrumental support (0–36, mean) 14.0 15.4 13.9 0.07 14.5 15.4 14.5 0.41

Emotional support (0–36, mean) 19.1 21.7 21.4 0.02 18.2 19.9 21.8 0.00

Mastery (5–25, mean) 17.9 18.6 18.1 0.19 18.0 18.5 18.9 0.14

Employed (%) 25 43 40 0.01 41 49 64 0.00

Chi2 values have been computed for categorical variables and F ratios for interval variables 
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Explanation of differences in functional limitations
The third research question pertains to the degree to which 
lifestyle and psychosocial resources explain cohort-specific 
educational differences in functional limitations. Preliminary 
descriptive analyses (not shown) indicate that lifestyle fac-
tors and psychosocial resources are significantly correlated 
with functional limitations. People with one or more func-
tional limitations have a higher BMI, a lower level of physical 
activity, a smaller network size (only for men), less emotional 
support, lower feelings of mastery and more instrumental 
support (only for women) compared to people without func-
tional limitations.
Tab. 4 presents the odds ratios of educational level and cohort 
and the interaction terms of education and cohort in the logis-
tic regression analyses among men. Model 1 shows that men 

with low and middle levels of education have higher odds of 
one or more functional limitations than well-educated men 
(OR = 4.20 and 1.88 respectively). There is no significant di-
rect cohort effect, and the non-significant interaction effect 
(Model 2) confirms that educational differences in functional 
limitations are estimated to be equal in both cohorts. Model 
3 and Model 4 show that in part, unhealthy behavior and psy-
chosocial resources explain educational differences in func-
tional limitations. The odds ratio of low and middle educa-
tional level decreases in both models, but remains statistically 
significant. Even in Model 5, including all the predictors, the 
odds of low and middle educational levels remain statistically 
significant (OR = 2.62 and 1.60 respectively). 
Model 1, Tab. 5 shows that poorly educated women have 
significantly higher odds of functional limitations than well-

Table 3. Characteristics by educational level and cohort for women (n = 1000).

55–65 years in 1992 55–65 years in 2002

Level of education Low
n = 201

Middle
n = 245

High
n = 43

p Low
n = 114

Middle
n = 331

High
n = 66

p

Age (years, mean) 60.6 60.1 59.8 0.08 60.1 59.9 59.7 0.07

One or more functional limitations (%) 24 21 23 0.79 54 32 19 0.00

BMI (%)
– Normal (<25)
– Overweight (25–<30)
– Obese (≥ 30)
– Missing 

24
45
18
13

36
34
20
 9

39
47
12
12

0.04
27
30
31
12

32
36
26
 6

41
38
11
11

0.04

Physical activity (%)
– Low activity level (0–2)
– Moderate activity level(3–4)
– High activity level (≥5)
– Missing

 4
60
36
 0

 5
60
34
 1

 7
67
26
 0

0.85
14
55
27
 4

 7
48
43
 2

 2
55
36
 7

0.02

Smoking (%)
– Never smoked
– Once smoked
– Smokes
– Missing

41
26
23
10

40
32
20
 7

28
35
26
12

0.47
16
42
31
11

34
38
22
 5

20
61
18
11

0.00

Alcohol consumption (%)
– Does not drink
– Drinks moderately
– Drinks excessively
– Missing

23
66
 1
11

18
72
 2
 7

 9
77
 2
12

0.15
21
65
 4
11

 8
84
 2
 5

10
72
 8
10

0.00

Partner status (% with partner) 76 79 56 0.01 80 80 66 0.05

Network size (0–75, mean) 14.5 16.4 17.6 0.02 12.6 16.6 19.8 0.00

Instrumental support (0–36, mean) 14.1 13.9 15.1 0.48 14.3 14.9 14.9 0.70

Emotional support (0–36, mean) 23.4 24.4 27.7 0.00 22.3 24.7 27.8 0.00

Mastery (5–25, mean) 17.4 17.8 18.6 0.08 17.0 17.9 18.7 0.01

Employed (%) 16 20 44 0.00 20 30 57 0.00

Chi2 values have been computed for categorical variables and F ratios for interval variables. 



Educational differences in functional limitations: comparisons  Int J Public Health 53 (2008) 281–289 287
of 55–65-year-olds in the Netherlands in 1992 and 2002  © Birkhäuser Verlag, Basel, 2008

educated women (OR = 2.67). A significant effect of cohort 
indicates that women in the late cohort are more likely to 
have functional limitations (OR = 2.17). Including the inter-
action terms of education and cohort in Model 2 improves 
the model fit and a significant interaction effect of low level 
of education and cohort is observed (OR = 5.32). This in-
teraction effect implies that the difference between poorly 
and well-educated women is larger in the late than the early 
cohort and confirms the observation from the descriptive 
analyses. Model 3, adjusted for lifestyle, shows that part of 
the interaction effect between a low level of education and 

the cohort is due to differences in lifestyle (OR decreases 
to 3.86). In Model 4, adjusted for psychosocial factors, the 
 interaction effect of Model 2 decreases to OR = 4.83, show-
ing that differences in psychosocial resources explain less 
of the interaction effect than lifestyle differences. In Model 
5, the interaction effect still remains statistically significant 
(OR = 3.33), revealing that even if an unhealthy lifestyle and 
low psychosocial resources are taken into account, poorly 
educated women in the late cohort more often report func-
tional limitations than poorly educated women in the early 
cohort. 

Table 4. Men’s odds ratios (OR) and 95 % confidence interval (CI) for one or more functional limitations by educational level and cohort (n = 928).

Model 1 Model 2 Model 3 Model 4 Model 5

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Level of education 

– Low 4.20 2.65–6.66 4.81 1.03–22.44 3.52 2.17–5.71 3.11 1.91–5.06 2.62 1.57–4.37

– Middle 1.88 1.25–2.84 1.56 0.38–6.41 1.78 1.16–2.72 1.66 1.08–2.54 1.60 1.60–2.50

– High (ref.) 1.00 1.00 1.00 1.00 1.00

Late cohort (vs. Early cohort) 1.21 0.89–1.65 1.16 0.56–2.43 1.23 0.89–1.71 1.30 0.94–1.80 1.32 0.94–1.86

Interaction education x cohort

– Low level education x cohort 0.91 0.36–2.32

– Middle level education x cohort 1.13 0.49–2.62

– High level education x cohort (ref.) 1.00

Model Chi2 (df) 41.2 (4) 41.6 (6) 103.8 (12) 121.4 (10) 182.0 (18)

All the models have been adjusted for age. Model 3 has been adjusted for lifestyle factors. Model 4 has been adjusted for psychosocial factors. 
Model 5 has been adjusted for lifestyle and psychosocial factors.

Table 5. Women’s odds ratios (OR) and 95 % confidence interval (CI) for one or more functional limitations by educational level and cohort  
(n = 1000).

Model 1 Model 2 Model 3 Model 4 Model 5

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Level of education 

– Low 2.67 1.60–4.65 0.19 0.04–1.08 0.25 0.04–1.58 0.13 0.02–0.81 0.20 0.03–1.39

– Middle 1.64 0.99–2.74 0.36 0.07–1.92 0.39 0.07–2.36 0.26 0.05–1.53 0.32 0.05–2.13

– High (ref.) 1.00 1.00 1.00 1.00 1.00

Late cohort (vs. Early cohort) 2.17 1.60–2.86 0.71 0.28–1.83 0.88 0.32–2.38 0.80 0.30–2.14 1.05 0.37–2.98

Interaction education x cohort

– Low level education x cohort 5.32 1.84–15.40 3.86 1.25–11.96 4.83 1.59–14.65 3.33 1.02–10.87

– Middle level education x cohort 2.53 0.91–7.00 2.20 0.75–6.47 2.41 0.83–6.97 2.02 0.65–6.25

– High level education x cohort (ref.) 1.00 1.00 1.00 1.00

Model Chi2 (df) 41.3 (4) 52.4 (6) 173.6 (14) 139.3 (12) 237.3 (20)

All the models have been adjusted for age. Model 3 has been adjusted for lifestyle factors. Model 4 has been adjusted for psychosocial factors. 
Model 5 has been adjusted for lifestyle and psychosocial factors.
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Discussion

The main objective of the study has been to gain insight 
into educational differences in functional limitations among 
55–65-year-olds in 1992 and 2002. The first observation is 
that educational differences in functional limitations persist 
for men and significantly increase for women. In men and 
women alike, an increase in the percentage of people with a 
higher level of education is observed. In men, the educational 
difference in health does not change. The men’s results show 
that with an increase in the absolute number of well-educated 
people, the relative inequality does not necessarily change ac-
cordingly.
It is more striking, however, that the percentage of poorly 
educated women is reduced by nearly half from 1992 to 
2002. Many women born from 1938 to 1947 are able to take 
advantage of the increased educational opportunities after 
World War II and complete some sort of secondary school. 
It is of even greater interest that the women of the late co-
hort with only elementary school, if that, report more fre-
quent functional limitations than women with higher levels 
of education, resulting in increased educational differences 
in health. With the rising levels of education among older 
women, the socio-economic gradient in health has become 
steeper. 
These results among 55–65-year-olds corroborate trend stud-
ies in other populations showing that the lowest socio-eco-
nomic groups more often report poorer health in recent dec-
ades, i.e. high disability levels and unhealthy life expectancy 
or mortality rates5,7. Other studies do not observe changes in 
the size of the socio-economic health inequality in older peo-
ple9,10, but they do not analyse men and women separately and 
they use occupational level as an indicator of socio-economic 
status. Future studies on trends in the socio-economic gradi-
ent of health should differentiate by gender and use several 
indicators of socio-economic status. 
In addition to differences in educational level and functional 
limitations, our study shows that the lifestyle of men and 
women has become less healthy, with higher rates of obesity, 
more smoking (by women) and greater alcohol consump-
tion. No significant differences are observed in psychosocial 
resources, except the work status. The men and women in 
the late cohort are more often employed. We use indicators 
of general social resources, but cohort changes may appear 
in more specific aspects of social integration such as contact 
and support from family and friends, religious attendance 
and community participation19. A more thorough theoreti-
cal and empirical analysis of how psychosocial resources 
change over time and affect health differences is called for, 
but is beyond the scope of this article. 

Over time, educational differences in lifestyle have decreased 
among men and increased among women. Again, these find-
ings are indicative of the disadvantaged position of poorly 
educated women in the late cohort. In addition to poor health, 
these women also report an unhealthier lifestyle and fewer 
psychosocial resources than better educated women, and the 
differences increase in the late cohort. The multivariate re-
gression analyses show that the relatively unhealthy lifestyle 
and limited psychosocial resources of poorly educated wom-
en in 2002 compared to 1992 do indeed partly explain their 
poor health. Our study confirms that for men as well, lifestyle 
factors and psychosocial resources play a major role in ex-
plaining socio-economic health differences12. 
We examine lifestyle and psychosocial resources as expla-
nations for educational differences in health, but other path-
ways still remain to be examined in future studies. Possible 
options might be to explore material resources, living con-
ditions, health care, childhood experiences and coping with 
stress11,12,28. All these factors have been related to educational 
status and health and may change over cohorts, providing 
additional explanations for the increasing educational differ-
ences over time. 
This study can be improved in several ways. It is based on 
two cohorts only ten years apart. Societal changes such as 
the increasing number of singles or the banning of smoking 
in public places can take some time before they start to affect 
the characteristics of the general population. More observa-
tions are also needed to make it possible to draw conclusions 
about trends in educational differences in health. Observing 
two points in time enables us to draw conclusions about the 
differences between two time periods but strictly speaking, 
drawing conclusions about trends in differences requires at 
least three or more observations. In addition, the results sug-
gest that 55–65-year-olds in the 1990s differ from people that 
age at the beginning of the 21st century. We have not gained 
any insight into whether aging in the 1990s was a different 
experience than in the new millennium. A cohort-sequential 
design is needed to study whether educational differences 
in the onset and progression of health decline are similar for 
both cohorts. 
The results of this study provide evidence of persisting edu-
cational differences in functional limitations among 55–65-
year-old men. Increasing educational differences in function-
al limitations have been observed among women in the same 
age group. A major concern for policy-makers is the position 
of poorly educated older people, particularly women. Wom-
en’s unhealthier lifestyle explains a substantial part of the in-
creasing educational differences. Increasing attention is being 
devoted to certain population subgroups in health policy in 
the Netherlands, but more interventions should be focused on 



Educational differences in functional limitations: comparisons  Int J Public Health 53 (2008) 281–289 289
of 55–65-year-olds in the Netherlands in 1992 and 2002  © Birkhäuser Verlag, Basel, 2008

low socio-economic status groups and specific age groups29,30. 
Interventions to improve lifestyles may be useful in lowering 
the risk of poor health in old age, particularly among poorly 
educated women.
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