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Health behaviours explain part of the
differences in self reported health associated
with partner/marital status in The Netherlands

I M A Joung, K Stronks, H van de Mheen, J P Mackenbach

Abstract
Study objective - To describe the differ-
ences in health behaviours in disparate
marital status groups and to estimate the
extent to which these can explain differ-
ences in health associated with marital
status.
Design - Baseline data of a prospective
cohort study were used. Directly age
standardised percentages of each marital
group that engaged in each ofthe following
behaviours - smoking, alcohol con-
sumption, coffee consumption, breakfast,
leisure exercise, and body mass index -

were computed. Multiple logistic regres-
sion models were fitted to estimate the
health differences associated with marital
status with and without control for differ-
ences in health behaviours.
Setting - The population of the city of
Eindhoven and surrounding municipal-
ities (mixed urban-rural area) in The
Netherlands in March 1991.
Participants - There were 16 311 men and
women, aged 25-74 years, and of Dutch
nationality.
Main results - There were differences in
relation to marital status for each health
behaviour. Married people were more
likely to practise positive health be-
haviours (such as exercise and eating
breakfast) and less likely to engage in neg-
ative ones (such as smoking or drinking
heavily) than the other groups. Control for
all six health behaviours could explain an
average of 20-36% of the differences in
perceived and general health and sub-
jective health complaints.
Conclusions - Differences in health
behaviours explained a considerable
amount, but not all, of the health differ-
ences related to marital status. Lon-
gitudinal data are necessary to confirm
these findings; to determine whether the
differences in health behaviours related
to marital status are caused by selection
effects or social causation effects; and to
learn how social control, social support,
and stress inter-relate to reinforce neg-
ative or to maintain positive health be-
haviours.

(J Epideniol Community Health 1995;49:482-488)

In many western countries mortality and mor-
bidity differences related to marital status have
been reported.'-"' Married people generally

have the lowest mortality and morbidity rates
while divorced people have the highest ones.
In addition to differences in psychosocial fac-
tors and material circumstances, differences
in health behaviours have been mentioned as
possible explanations for the relationship be-
tween marital status and health, or, to widen
the definition, the association between social
relationships and health.?"'-
The fact that there is a relationship between

common health practices like smoking, drink-
ing, regularity of meals, and physical activity
on the one hand and physical health status on
the other hand, has been known for many
years.'5
The association between marital status

and health behaviours has also been described.
In most studies it is found that marriage
has a deterrent effect on negative health
behaviours, such as smoking, excessive
alcohol consumption, and other risk taking
behaviour.'3 14'620 Only for studies concerning
the relationship between marital status and
obesity have the results been inconsistent.2'
We know of only four studies that have

looked at the inter-relationship between marital
status, health behaviours, and health - and
then only limited age ranges and/or only one
sex were considered.692223 The extent to which
health behaviours explained health differences
related to marital status varied in the four
studies from almost not at all to considerably.
In all four the association between marital sta-
tus and health remained significant after con-
trolling for the health behaviours.
We have assessed the effect of several health

behaviours on the health differences related to
marital status and partner status for both men
and women. We have considered a larger age
range (25-74 years of age) than the four studies
mentioned above. In addition, we decided not
to focus on health differences in relation to
marital status alone. In the past, marital status
corresponded with a type of living arrange-
ment - married people lived with their spouses;
young people who had not married lived with
their parents; and widowed, divorced, and older
people who had not married lived on their own.
During the past two decades this has changed.
While most married persons still live with their
spouse, the proportion of people living with a
partner without being married is growing and
the proportion ofyoung people who have never
married but have their own household has also
increased. In a previous study we found that
both partner status and marital status have a
separate effect on health status.'0 As a result
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Table 1 Coding of the variables for health status and health behaviours

Varnable Categonies

Health status:
Perceived general health "Very good" or "good" v "fair", "sometimes good and sometimes bad" or "bad"
(answers to the question "How is your health in general?")
Subjective health complaints Suffering from < 3 complaints v suffering from >3 complaints
(13 listed complaints such as headache, dizziness, tiredness)
Chronic conditions Suffering from none v suffering from at least one of the chronic conditions in the past year
(23 listed chronic conditions such as heart diseases,
diabetes mellitus, rheumatoid arthritis)

Health behaviours:
Smoking Never, former, only pipes or cigars, < 20 cigarettes/d, >20 cigarettes/d
Alcohol consumption None, low, moderate, excessive, very excessive
Coffee consumption None, 1-4 cups/d, >4 cups/d
Breakfast > 5 times/wk, <5 times/wk
Leisure exercise None, <1 h/wk, 1-2 h/wk, . 2 h/wk
(hours spent on sports and/or gardening/cycling/walking')
Body mass index <20; 20-27; 27-30; >30
(weight in kg divided by height in m2)

'Hours spent on gardening, cycling, or walking counted half, hours spent on sports counted full.

we decided not to concentrate on health differ-
ences in relation to either marital status or

partner status alone in this study but instead
constructed a variable that takes both marital
status and partner status into account.
The study aimed to answer the following

questions:
* What differences in health behaviours are

seen between partner/marital status groups?
* To what extent can differences in health
related to partner/marital status be explained
by differences in health behaviours?

Methods
We have used the baseline data of the GLOBE
study (the Dutch acronym for 'health and living
conditions of the population of Eindhoven and
surroundings'). The design and objective ofthis
study are detailed elsewhere.24 This prospective
cohort study investigates the explanation of
sociodemographic inequalities in health in The
Netherlands in a mixed rural-urban area. For
the study, a random sample of 27 079 persons

with Dutch nationality and aged 15-74 years

was drawn from the population registers of the
city ofEindhoven and a number ofsurrounding
municipalities. In the sample people older than
45 and those in the lowest and highest socio-
economic groups were over-represented. The
baseline measurement took place in March
1991. All selected people were sent a postal
questionnaire which included items on health
status, health behaviour, and sociodemo-
graphic characteristics. The overall response

rate was 70 1% (18 973 persons).
The analyses in this study were restricted to

Table 2 Study subjects (column percentages) in relation to partnerlmarital status and sex

Partnerlmarital status Sex Total
No (%)

Men Women

No (%) No (%)

Partner:
Married 6225 (78 9) 6220 (73 9) 12445 (76-3)
Never married 281 (3 6) 224 (2 7) 505 (3-1)
Divorced 126 (1-6) 93 (1 1) 219 (1.3)
Widowed 31 (0-4) 47 (0-6) 78 (0-5)

No partner:
Never married 521 (6 6) 458 (5-4) 979 (6-0)
Divorced 329 (4-2) 522 (6 2) 851 (5-2)
Widowed 157 (2 0) 688 (8-2) 845 (5-2)

Other 222 (2 8) 167 (2-0) 389 (2 4)
Total 7892 (100-0) 8419 (100-0) 16311 (100-0)

people aged 25 years and older (n= 16311),
because most of the younger people had never
married. Analysis was performed separately for
men and women.

HEALTH MEASURES AND BEHAVIOURS
The health measures used in the analyses were
as follows: perceived general health, subjective
health complaints, and chronic conditions.'0
The health behaviours used were: smoking,
alcohol consumption, coffee consumption,
breakfast, leisure exercise, and body mass index
(BMI). The coding of these variables is shown
in table 1.

INDEPENDENT VARIABLES
The independent variable in our analysis, based
on both partner status and marital status (re-
ferred to as partner/marital status), was clas-
sified as:
(1) Married, living with a partner
(2) Never married, living with a partner
(3) Divorced, living with a partner
(4) Widowed, living with a partner
(5) Never married, single
(6) Divorced, single
(7) Widowed, single
(8) Other
People were classified irrespective ofwhether

they had children or not, because in a previous
analysis having children was not associated
with health. Thus, divorced persons living with
children but not with a partner are classified
in group 6 and not in group 8. Group 8 mainly
consists of never married persons living with
their parents.
The variable partner/marital status was con-

structed by using a question concerning marital
status and a question concerning living ar-
rangement. Married persons skipped the ques-
tion about living arrangement in the
questionnaire. However, by combining the an-
swers on questions about the number of people
living in the house and the number of children
living in the house we estimated that only 64
of 12 568 married persons (0 5%) were not
living with their spouse. Data from The Neth-
erlands Central Bureau of Statistics show that
fewer than 1-3% of the married population
is separated,25 so separation is rare in The
Netherlands and we can assume that the vast
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Table 3 The multiple logistic regression models used

Model 1: health measure =f (age + sex + health behaviours)
Model 2: health measure =f (partner/marital status + confounders*)
Model 3: health measure =f (partner/marital status + confounders* + health behaviours)

* Age + educational level + degree of urbanisation + religion + country of birth

majority of the married persons in our study is
living with their spouse.

In table 2 the study population is shown in
relation to our variable partner/marital status
and sex.

STATISTICS
To find out whether there are differences in
health behaviour between the partner/marital
status groups, we computed directly age stand-
ardised percentages indicating the percentage
of each partner/marital status group that en-
gaged in each health behaviour.
To determine the extent to which health

differences associated with partner/marital sta-
tus groups could be explained by differences
in health behaviour, we used multiple logistic
regression models.26 Separate models were fit-
ted for each health measure using SPSS. All
variables were coded as dummy variables. The
regression coefficients of the variables and their
standard errors were used to calculate odds
ratios (ORs) with 95% confidence intervals. In
the results section we also show the change in
deviance and its p value that resulted from
including the health behaviours in model 1 and
partner/marital status in models 2 and 3, in
order to give an indication of the overall sig-
nificance level of the variable in the model.
The models used are shown in table 3.
To determine whether the known re-

lationships between the health behaviours and
health could be reproduced with our data, we
fitted models containing age (five year cat-
egories), sex, and all six health behaviours
(model 1).
Next, we determined what the relationship

was between the partner/marital status variable
and the health measures by fitting logistic re-

gression models (model 2) containing partner/
marital status as the independent variable and
variables for the following confounders: age,
educational level (seven categories), degree of
urbanisation (five categories), religion (four
categories), and country of birth (Netherlands,
abroad).

Finally, we fitted models containing partner/
marital status, the confounders, and all health
behaviour variables (model 3). The change in
ORs of partner/marital status was examined
(change in ORs between model 2 and model
3). We tested whether the change in ORs caused
by adding all health behaviours to the model
was statistically significant using the Wald type
collapsibility test.27

Results
Table 4 shows the standardised percentages of
the partner/marital status groups that engaged
in the different health behaviours. In the table
we show only one category for each health
behaviour as an example (data for the other
categories are available on request). Differences
associated with partner/marital status were
found for each health behaviour. Married
people were more likely to practise positive
health behaviours and less likely to engage
in negative health behaviours than the other
groups. Differences in health behaviour were
also found between the other partner/marital
status groups but there was no group that
consistently engaged in more positive health
behaviours than the others.

HEALTH BEHAVIOURS
Smoking
In both men and women, married people were
least likely and divorced people most likely to
be current smokers. Married men and never
married men living with a partner comprised
the greatest number of former smokers (43%),
as did married and divorced women living with
a partner (30%). The percentages of never
smokers were highest in the never married

Table 4 Differences in health behaviour in relation to partnerlmarital status and sex (directly standardised percentages)
Smoking Alcohol Coffee Breakfastlwk Leisure exercise Body mass index
(>20 cigarettesld) (Very excessive) (>4 cupsld) (<5 timeslwk) (None) (>30 kglm2)

5-0 62-5
8-6 63-9

10-8 68-7

6-6 50 9
9-2 57-3
8-5 48-4

14-2 54-4

0-7 44-3
0.0 34-5
1-9 55-0

39.9
39.4
48-9
43-2

4.7 9.3
5-8 11*7
7-0 12-3
5-3 8-6

* Since there were only a small number of widowed men and women living with a partner in our study we did not calculate the
directly standardised percentages for them.

Men
Partner:

Married
Never married
Divorced
Widowed*

No partner:
Never married
Divorced
Widowed

Other
Women
Partner:

Married
Never married
Divorced
Widowed*

No partner:
Never married
Divorced
Widowed

Other

6-9
10-6
15-5

9-6
17-9
12-6
22-9

4-7
2-9
9-6

7 0
13-9
9.4
5.5

5 1
3 0

10.9

4-8
6-1
7-0
4-8

5-1
5-8
6-2

14-1
31-9
25-5

23-9
23-4
11 1
26-4

10-7
17-1
19-0

17 5
21 9
15-4
11-4

4-5
8-9
4-8

5-8
6-3
6-2
9-8

8-2
4-2
6-6

0-2
1*2
1*7
0.0
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Table 5 The association between the health behaviours and health (model 1: health measure =f (age + sex + smoking
+ alcohol consumption + coffee consumption + breakfast + leisure exercise + BMI)

Health measure

Perceived general health Subjective health conmplaints Chronic conditions

Smoking:
Never 1 00 1 00 1 00
Former 1 35 (1-21, 1-50) 1-32 (1 20, 1 46) 1 49 (1-36, 1-64)
Pipe/cigars 1-39 (1-10, 1-76) 1-34 (1-07, 1-68) 1-17 (0-96, 1-44)
1-20 cig/d 1-75 (1-56, 1-96) 1-71 (1-54, 1-89) 1-29 (1-17, 1-43)
>20 cig/d 2-01 (1-69, 2-38) 2-37 (2-01, 2-78) 1-43 (1-23, 1-67)

A deviance* 113-558 155-214 78-995
p valuet 0-0000 0-0000 0-0000
Alcohol consumption:
None 1-00 1-00 1-00
Low 0 51 (0-46, 0-57) 0-67 (0-61, 0 74) 0-76 (0-69, 0-83)
Moderate 0-40 (0-35, 0-45) 0-54 (0-48, 0-60) 0-66 (0-59, 0 74)
Excessive 0-49 (0-41, 0-60) 0-32 (0-27, 0-39) 0-73 (0-62, 0-87)
Very excessive 0-48 (0-38, 0-60) 0-64 (0-51, 0-80) 0-67 (0-54, 0 83)

A deviance* 253-455 123-381 59-600
p valuet 0-0000 0-0000 0-0000
Coffee consumption:
None 1-00 1-00 1-00
1 -4 cups/d 0-63 (0-53, 0-75) 0 70 (0-59, 0-81) 0-84 (0-72, 0-98)
>4 cups/d 0-54 (0-45, 0-64) 0-59 (0-51, 0-70) 0-74 (0-64, 0-87)

A deviance* 51-943 45-684 19-576
p valuet 0-0000 0-0000 0-0001
Breakfast:
>5 times/wk 1-00 1-00 1-00
<5 times/wk 1-15 (1-02, 1-29) 1-18 (1-06, 1-31) 1-02 (0-92, 1-13)

A deviance* 5-195 8-829 0-134
p valuet 0-0226 0-0030 0-7142
Leisure exercise:
>2h/wk 1-00 1-00 1-00
1-2h/wk 1-66 (1-38, 2-00) 1-43 (1-20, 1-71) 1-15 (0-96, 1-36)
<1 h/wk 2-18 (1 90, 2 49) 1-94 (1-71, 2 20) 1-28 (1-13, 1-44)
None 3-63 (3-29, 3-99) 2-47 (2-27, 2-69) 1-56 (1-44, 1-69)

A deviance* 261-373 171 674 35-124
p valuet 0-0000 0-0000 0-0000
Body mass index:
<20 1-19 (1-01, 1-41) 1-07 (0-92, 1-25) 1-08 (0-94, 1-25)
20-27 1-00 1-00 1-00
27-30 1-43 (1-28, 1-59) 1-34 (1-20, 1-48) 1-30 (1-17, 1-44)
>30 1-93 (1-66, 2-25) 1-78 (1-53, 2-06) 1-51 (1-30, 1-75)

A deviance* 98-929 78-164 49-667
p valuet 0-0000 0-0000 0-0000

* Change in deviance of the model due to adding the specific health behaviour variable to a model without this variable
t The overall significance of the specific health behaviour variable in the model

without a partner and 'other' category for men
and in the married and 'other' categories for
women.

Alcohol
There were fewer teetotallers among those liv-
ing with a partner than among those not living
with a partner. Married and never married
people without a partner were least likely to
drink (very) heavily.

Coffee
Never married men without a partner and the
two categories of never married women were
the most likely never to drink coffee.

Breakfast
Married men and widowed men without a
partner and married women and women in the
category 'other' ate breakfast most regularly.

Leisure exercise
Among the men, those living with a partner
took more exercise in their leisure time than
the other groups. With regard to women, the
never married living with a partner group had
the highest percentage of subjects who took
more than two hours' leisure exercise, followed
by the married women.

Body mass index
Married men showed the highest percentage
ofpeople with a normal weight. The percentage
of married women who were overweight
(BMI>27: 21%) was intermediate, and wid-
owed women without a partner showed the
highest percentage overweight (28%). Only 8%
of the never married women living with a part-
ner were overweight, but 27% of this group
were underweight (compared with only 8-11%
of the other female groups).
Table 5 shows the relationships between the

health behaviours and health measures in our
study. The results of the separate analyses for
men and women were similar to those pre-
sented in table 5. For all six health behaviours
we found a statistically significant association
with the health measures, except for breakfast
and chronic conditions. In general, the re-
lationships in our data between the specific
health behaviours and health were consistent
with those described in other studies. For the
association between alcohol consumption and
health, however, we did not find the frequently
described U-shaped relationship (more health
problems among teetotallers and excessive
drinkers). We found instead that only tee-
totallers had most health problems, which has
also been reported for the 1992 General House-
hold Survey of the OPCS.28
Table 6 shows the influences of the health

behaviours on the relationship between partner/
marital status and perceived general health,
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Table 6 Differences in health in relation to partnerlmarital status and sex. Odds ratios with 95% confidence intervals for models 2 and 3

Perceived general health Subjective health complaints Chronic conditions

Model 2: Model 3: Model 2: Model 3: Model 2: Model 3:
confounders + confounders + confounders + confounders + confounders + confounders + partnerl
partnerlmarital partnerlmarital status + partnerlmarital partnerl/marital status + partnerlmarital marital status + health
status health behaviours status health behaviours status behaviours

Men
Partner:

Married 1 00 1 00 1 00 1 00 1 00 1 00
Never married 1 41 (0-95, 2 08) 1 33 (0-89, 1 98) 1 69 (1-24, 2 31) 1l57t (1-14, 2 17) 0 99 (0-73, 1 33) 0-96 (0 70, 1 30)
Divorced 1 45 (0-95, 2-22) 1 32 (0-85, 2 05) 1-96 (1-33, 2 90) 176t (1-17, 2 63) 1-03 (0 70, 1-51) 1-02 (0-69, 1-51)
Widowed 1 50 (0-67, 3 36) 1-34 (0-58, 3 09) 0 99 (0 44, 2 26) 0-85 (0 37, 1 98) 0 91 (0 43, 1 93) 0-83 (0 39, 1-78)

No partner:
Nevermarried 2 15 (1-69,275) 1-94t (1-51,249) 1-42 (1-13, 1 78) 125t (099, 1 58) 1 09 (0-88, 1-36) 1-06 (0-85, 1 33)
Divorced 2-43 (1-88, 3 14) 2-18t (1-67, 2 84) 2-22 (1-73, 2 85) 1l97t (1 52, 2 54) 1-33 (1-04, 1 70) 1 31 (1-02, 1-68)
Widowed 1 47 (1-00, 2 14) 1 37 (0-93, 2 03) 1 33 (0-91, 1-93) 1-21t (0 82, 1 78) 0 90 (0-62, 1-30) 0 88 (0-61, 1-26)

Other 2 13 (1-48, 3 06) 1 97 (1-36, 2 86) 1 17 (0-83, 1-64) 1-03t (0-73, 1 47) 1-07 (0-77, 1-47) 1 06 (0-76, 1-46)
A deviance* 89-180 62 402 61-370 39-914 6 197 5 619
p valuet <0 0001 <0-0001 <0-0001 <0-0001 0-5170 0-5849

Women
Partner:
Married 1-00 1 00 1 00 1 00 1 00 1 00
Never married 1 12 (0-75, 1-69) 1-12 (0-74, 1 70) 1 32 (0-96, 1-82) 1-32 (0 95, 1-83) 0-81 (0 59, 1 11) 0 81 (0 59, 1-12)
Divorced 1 77 (1-09, 2-88) 1-65 (1-00, 2-74) 1-32 (0-83, 2 09) 1 20 (0 75, 1-93) 0-97 (0-62, 1-52) 0-94 (0 60, 1-48)
Widowed 1-00 (0 51, 1 97) 1-03 (0-51, 2 07) 1 15 (0-61, 2-17) 1-17 (0-61, 2-24) 0 74 (0 39, 1-39) 0-74 (0 39, 1 40)

No partner:
Never married 1-36 (1-05, 1 76) 1l23t (0-95, 1 60) 1 34 (1-07, 1-68) 1 24t (0-98, 1 56) 1 30 (1-04, 1-62) 1-30 (1 04, 1 63)
Divorced 2 03 (1-63, 2 52) 1l74t (1-39, 2-19) 1 73 (1-41, 2 13) 1-50t (1 21, 1 85) 1-44 (1-17, 1-77) 1 37: (1 11, 1 70)
Widowed 0-88 (0-72, 1-09) 0 84 (0-67, 1 04) 1-02 (0-84, 1-25) 0 97 (0-79, 1-19) 0-81 (0-67, 0-99) 0 81 (0-66, 0-99)

Other 1-17 (0-80, 1-71) 1-04t (0-70, 1-52) 0-97 (0-68, 1-38) 0-87 (0-61, 1-25) 1-00 (0-71, 1-41) 0-96 (0-68, 1-36)
A deviance* 50-102 30-915 34 219 19-545 26-285 22-729
p valuet <0-0001 0-0001 <0-0001 0-0066 0-0004 0-0019

* Change in deviance of the model due to adding the variable partner/marital status to a model without this variable.
t The overall significance of the variable partner/marital status in the model, based on a comparison of A deviance with a x distribution with 7 df.
t According to the Wald type collapsibility test the change in OR between models 2 and 3 is statistically significant (p<005).

subjective health complaints, and chronic con-
ditions. The ORs (95% confidence intervals)
for the partner/marital status groups for models
2 and 3, are shown together with the changes
in deviance in models 2 and 3 that resulted
from adding the variable partner/marital status
to a model without this variable and the overall
significance of the variable partner/marital sta-
tus in the models.
With regard to the relationship between part-

ner/marital status and health, there were sig-
nificant differences associated with partner/
marital status for all health measures except
chronic conditions for men (models 2 in table
6). There were large differences in perceived
general health associated with partner/marital
status. Unmarried men who lived with a partner
had an OR of + 1-50 and never married and
divorced men not living with a partner had
ORs of more than 2 00. Divorced women living
with a partner and those not living with a

partner had ORs of 1-77 and 2 03 respectively.
The differences in subjective health complaints
by partner/marital status are also large. The
differences in chronic conditions among
women are relatively small, only the ORs of
never married and divorced women who live
without a partner are higher than 1 00. For all
three health measures divorced persons (both
men and women) who did not live with a

partner had the highest ORs.
Adding only one health behaviour to model

2 generally resulted in a significant im-

provement of the model, but did not usually
result in large changes in the ORs of partner/
marital status (data not shown). The variables
for smoking, alcohol consumption, and leisure
exercise caused the largest changes in ORs.
When the ORs of model 3, containing vari-

ables for all health behaviours (results ofmodels
3 in table 6), were compared with those of
model 2 there was a decrease in the ORs of

perceived general health and subjective health
complaints for almost all male partner/marital
status groups. The decreases in ORs were stat-

istically significant at the 0.05 level for most
male partner/marital groups for the subjective
health complaints but only for the never mar-

ried and divorced men living without a partner
with regard to perceived general health. Among
women a different pattern was seen. Con-
trolling for health behaviours had hardly any
effect on the ORs of never married women

living with a partner or widowed women. The
ORs of never married and divorced women

living without a partner, however, showed a

statistically significant decrease, both for per-
ceived general health and subjective health
complaints. Adding all health behaviours to the
model for chronic conditions for women caused
hardly any changes in the ORs of partner/
marital status. A significant decline in the OR
was seen only for divorced women not living
with a partner.
On average, the increased ORs of the un-

married partner/marital status groups de-
creased by 22% for men and 31% for women
for general perceived health and by 36% and
20% respectively for subjective health com-

plaints. It is remarkable that controlling for the
health behaviours reduced the ORs but did not

change the overall pattern of health differences
between the partner/marital status groups. For
instance divorced people (both men and
women) who do not live with a partner still
had the highest OR for all health measures

after controlling for the health behaviours.

Discussion
We found differences associated with partner/
marital status for each health behaviour. Mar-
ried people were more likely to engage in posit-
ive health behaviours (such as exercise and
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eating breakfast) and less likely to engage in
negative health behaviours (such as smoking
or drinking heavily) than the other groups.
Differences in health behaviour were also found
between the other partner/marital status groups
but none of these consistently engaged in more
positive health behaviours than the others.
Control for only one health behaviour did not
result in any large reductions in the health
differences. Control for all six health behaviours
explained, on average, 20-36% of the health
differences in perceived general health and sub-
jective health complaints but not the differences
in chronic conditions among women (the
differences in chronic conditions in relation to
partner/marital status in men were not stat-
istically significant). Our results suggest
therefore that health behaviours explain a con-

siderable proportion of the health differences
associated with partner/marital status - but
certainly not all differences.
Our results are based on self reported data.

The accuracy of information on health be-
haviours obtained from questionnaires is

known to vary.'1 29 -31 However, this could only
bias the result if there were systematic differ-
ences related to partner/marital status in the
response to questions concerning health be-
haviours or health. This does not seem likely.

In our study we controlled for the cumulative
effects of six health behaviours on the re-

lationship between partner/marital status and
physical health. We have also fitted models in
which interaction terms for the health be-
haviours were added to the full model, in order
to determine whether more of the health
differences could be explained by the health
behaviours in our study (results not shown).
This did not prove to be the case. It is likely,
however, that extra control for other health
behaviours such as hours' sleep (not available
in our study) and food habits (only available
for a subsample of study population) would
increase the proportion ofthe health differences
explained by health behaviours.
Of the studies describing the relationship

between marital status, health behaviours, and
health status mentioned in the introduction,
those of Davis et al, Rosengren et al, and Ben-
Shlomo et al are longitudinal studies, with mor-
tality as a health measure, and are therefore
difficult to compare with our study.62223 The
study of Wyke and Ford lends itself best to
comparison with our study,9 despite important
differences in study population, variable defin-
itions, etc, which complicate the comparison.
The study ofWyke and Ford is a cross sectional
study of 1042 people of 55 years of age. In that
study smoking and drinking respectively could
explain 25% and 10% of the differences in self
rated health among women, 20% and 0% of
the differences in self rated health among men,

and 1 % and 1% ofthe differences in the number
of chronic conditions among women (for men
there were no statistically significant differences
in the number of chronic conditions). It is
striking that both Wyke and Ford's results and
ours showed that health behaviours had some

effect on the relationship between marital status
and self rated general health but hardly any

effect on the relationship between marital status
and chronic conditions.

Since both this and Wyke and Ford's studies
used cross sectional data, it is possible that
health influenced health behaviours. Health
problems could have forced people to adjust
their health behaviours. For example, those
who had had a heart attack could have quit
smoking and started a diet or regular exercise
on their doctor's advice. It is more likely that
this occurred in those suffering from severe
health problems, which could explain why the
health behaviours explain so little of the differ-
ences in chronic conditions. This hypothesis is
supported by the fact that we found that former
smokers had ORs between those of the never
smokers and current smokers for perceived
general health and subjective health complaints
but had the highest ORs for chronic conditions,
and by the fact that teetotallers had more health
problems than drinkers (table 4). That health
might have influenced health behaviours is a
disadvantage of working with cross sectional
data. Longitudinal data are necessary to es-
timate the extent to which differences in
chronic conditions related to partner/marital
status can be explained by health behaviours
and to adjust our estimates of perceived general
health and subjective health complaints to take
into account the influence of health on health
behaviours.
Another disadvantage of cross sectional data

is that we cannot locate the place of health
behaviours in the relationship between partner/
marital status and health. There are several
possibilities for the causal pathways between
marital status, health behaviours, and physical
health. Firstly, partner/marital status could de-
pend on health behaviours (selection), which
is especially possible for alcohol consumption.
Heavy drinkers probably have less chance of
marrying, and heavy drinking while married
could cause or contribute to divorce. However,
Miller-Tutzauer et al, in a three year follow up
study of 18-25 year olds, found that people
two years before marriage did not differ in
drinking behaviour from those who remained
single. They therefore concluded that the find-
ings did not suggest pre-existing differences in
alcohol consumption between those who marry
and those who do not.'7

Secondly, health behaviours could be an
intermediate in the causal pathway between
marital status and health. In this view health
depends on partner/marital status. This is the
so called social causation theory or protection
theory.'9 11131420 Partner/marital status could
affect health behaviour through social control
(telling or reminding someone to engage
in certain health behaviours), social support
(support when changing health behaviour),
and/or stress. Umberson found strong sug-
gestions that married women especially at-
tempt to affect the health behaviour of their
spouses and that 'over time, social control
may have some beneficial consequences for
health behaviour among those individuals who
remain married'.14 Partner support has been
found to be beneficial to smoking cessation
maintenance,32 35 which is also consistent with
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the larger proportions of former smokers in

our study among married people and those
with a partner. Finally, stress from the loss of
a partner due to divorce or bereavement, or

stress from the negative attitude of society to
divorced/single people could increase negative
health behaviours (smoking and drinking as

palliative coping responses) .1436 If all three
mechanisms operate, they are likely to reinforce
each other.
Both possibilities could be present in our

study. Further research is necessary to estimate
the relative importance of selection and social
causation effects in differences in health be-
haviours in relation to partner/marital status,
and to learn how social control, social support,
and stress interrelate to reinforce negative or

maintain positive health behaviours. For this,
longitudinal data are required. If it is found
that social causation effects are responsible for
the differences in health behaviours by partner/
marital status, there may be opportunities for
preventive actions. For instance health edu-
cation programmes especially directed at newly
separated (both divorced people and those
whose consensual union has been dissolved),
or widowed persons and aimed at preventing
them from changing their health behaviours for
the worse could be organised. These groups
might also be approached to participate in

training courses in stress management run by
local public health services.
We conclude that health behaviours may

explain a considerable proportion - but cer-

tainly not all - of the health differences as-

sociated with partner/marital status. Further
research using longitudinal data is required to
confirm these findings and to learn how to
reduce the health differences caused by differ-
ences in health behaviours. The explanation
of the remaining health differences related to

partner/marital status also requires further re-

search which could be directed at differences
in psycho-social factors and material cir-
cumstances.
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