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Abstract

Background: Social capital is associated with health behaviours and health. Our objective was to explore how
different dimensions of social capital and health-related behaviours are associated, and whether health behaviours
mediate this association between social capital and self-rated health and psychological well-being.

Methods: We used data from the Health 2000 Survey (n=8028) of the adult population in Finland. The response
rate varied between 87% (interview) and 77% (the last self-administered questionnaire). Due to item non-response,
missing values were replaced using multiple imputation. The associations between three dimensions of social
capital (social support, social participation and networks, trust and reciprocity) and five health behaviours (smoking,
alcohol use, physical activity, vegetable consumption, sleep) were examined by using logistic regression and
controlling for age, gender, education, income and living arrangements. The possible mediating role of health
behaviours in the association between social capital and self-rated health and psychological well-being was also
analysed with a logistic regression model.

Results: Social participation and networks were associated with all of the health behaviours. High levels of trust
and reciprocity were associated with non-smoking and adequate duration of sleep, and high levels of social
support with adequate duration of sleep and daily consumption of vegetables. Social support and trust and
reciprocity were independently associated with self-rated health and psychological well-being. Part of the
association between social participation and networks and health was explained by physical activity.

Conclusions: Irrespective of their social status, people with higher levels of social capital – especially in terms of
social participation and networks – engage in healthier behaviours and feel healthier both physically and
psychologically.

Keywords: Individual-level social capital, Social support, Social participation, Trust, Health behaviours, Self-rated
health, Psychological well-being
Background
Social capital characterises the relations and interactions
between individuals and groups. Social capital can be
conceptualised and measured at the collective or individ-
ual level [1]. Collective social capital is seen to arise in
communities and neighbourhoods and is examined as a
‘collective property’. At individual level, social capital is
seen as a personal resource that emerges from social net-
works where individuals have better access to information,
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services and support. According to the literature, individ-
uals and communities benefit from social capital, for
example in the form of better health [2-5].
It has been suggested that social capital affects health

through several mechanisms: norms and attitudes that
influence health behaviours, psychosocial networks that
increase access to health care and psychosocial mecha-
nisms that enhance self esteem [6-8].
Social capital is a multidimensional concept. It in-

cludes social networks, social participation and social
trust [9]. Social support has sometimes also been consid-
ered to be an element of social capital at the individual
level [10] but opinions vary on whether it should be
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included in the concept at all [11-13]. In this article, social
support was considered as an indicator of good social rela-
tionships and was thus included in the dimensions of
social capital.
Health behaviours such as smoking, alcohol consump-

tion, physical activity, dietary choices and duration of sleep
are major determinants of health and mortality [14]. Fur-
thermore, they are important determinants of disparities
in health between subgroups of the population [15-20].
There is also evidence for an association between social
capital and health behaviour [4,8] and social capital and
health [4,5]. However, the literature analysing social capital
and various health behaviours simultaneously as determi-
nants of health is scarce [21,22].
In a study on the English adult population aged 16 and

over, trust, civic participation and support were connected
with moderate levels of alcohol consumption [21]. Studies
among adults in southern Sweden have indicated that high
alcohol consumption is associated with low generalised
trust in other people but not with low social participation.
The results suggest that high or average social participa-
tion in connection with low trust is associated with high
alcohol consumption [8,23]. Conversely, an American
study found no individual-level association between binge
drinking and social participation or trust in one’s commu-
nity [24].
Studies among adults in Sweden and the United States

have shown a positive association between physical
activity and social participation [24,25]. The results on
diet and social capital are exiguous. Social participation
has been found to be positively associated with fruit and
vegetable consumption in Sweden [26]. In England, so-
cial support, trust and civic participation were positively
associated with recommended levels of fruit and vege-
table consumption [21]. Few studies have explored the
association between the duration of sleep and social cap-
ital [4]. In Japan and Britain, social activity was associ-
ated with better sleep [27]. In Finland, the level of social
capital was associated with daytime vigilance but not
with duration of sleep [28].
Findings concerning the potential role of health behav-

iours as a mediating factor in the association between
social capital and health have been inconsistent. An Eng-
lish study found only limited support for this hypothesis
[21] while a recent study in the Netherlands [22] con-
cluded that physical activity − but not nutrition, sleeping
duration or moderate alcohol intake − acted as a mediat-
ing factor in the association between neighbourhood
social capital and individual health. Mohnen et al. [22]
suggested that the reason for differences between these
two studies was that the other study ‘lumped together all
available behaviours as mediators…but a separate test of
each behaviour might have shown different results’. The
authors concluded that future research should also study
alternative health outcome variables, such as mental
health.
Both of these recommendations have been followed in

this paper. Our study includes three dimensions of social
capital – covering both structural and cognitive dimen-
sions – and five different health behaviours as well as
physical and mental health outcomes. In this paper, we
will examine the associations between these at the indi-
vidual level.
We will focus on the association between social capital

and five behaviours − smoking, alcohol consumption,
physical activity, consumption of vegetables and dur-
ation of sleep − that are associated with health and
mortality [29-33]. Low social participation and lack of
generalised trust in other people have been reported to
be associated with daily smoking in Sweden and England
[21,34]. High social capital at work and high levels of so-
cial participation and networks have been found to be
associated with a greater likelihood of smoking cessa-
tion, but in networks of close friends this likelihood de-
creases [25,35,36].
As mentioned above, it has been suggested that social

capital and several socio-demographic factors are associ-
ated with health behaviours and health. Also, it has been
hypothesised that behaviour might be one possible path-
way from social capital to health. However, this hypoth-
esis is still unclear.
Our objective was to explore 1) whether social cap-

ital is associated with health behaviours when socio-
demographic factors are taken into account and 2)
whether social capital is associated with self-rated
health and psychological well-being either independ-
ently or mediated by health behaviours.

Methods
Study population
Our data were derived from the nationally representative
Finnish Health 2000 Survey [37,38] (www.terveys2000.fi/
indexe.html), which was conducted in 2000–2001. The
data were collected by means of computer-assisted per-
sonal interviews, self-administered questionnaires and a
comprehensive clinical health examination. The original
sample included 8028 individuals aged 30 or over. The
response rate varied between 87% and 77% for the inter-
view and three self-administered questionnaires. The
data include a large number of variables that are often
used in measuring various aspects of social capital in
large population surveys [39,40].
The data were kept highly confidential and ethical is-

sues were considered carefully. The plans and protocols
for the Health 2000 Survey were submitted for approval
to the relevant ethical committees. Participants were
asked for written informed consent. Researchers were
required to submit their research plans to the team
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responsible for the subject area in question in order to
obtain expert opinions. Next, the plans were submitted
for the review by the project group or its working group
to obtain permission to use the data. The data were re-
leased to each researcher without access to any personal
information [38].
The Health 2000 Survey was approved by the Ethical

Committee for Research in Epidemiology and Public
Health at the Hospital District of Helsinki and Uusimaa
(HUS). The study concerning social capital, health be-
haviours and health was approved by the project group
of the Health 2000 Survey.

Measures
Social capital
We measured social capital with three different dimen-
sions that were based on explorative factor analysis of 36
different variables [40]. These dimensions were social
support (the belief that emotional support and practical
help would be provided when needed), social participa-
tion and networks (social activities and meeting friends)
and trust and reciprocity (trust in people, absence of
mistrust, feelings of reciprocity, feeling safe in the neigh-
bourhood). In the following, we shorten the names of
these three dimensions to support, participation and trust.
Exploratory factor analysis was used to investigate the

dimensions of social capital. Available indicators were
grouped using three-factor oblique rotation. The number
of factors and the rotation method were chosen on the
basis of existing theory. The three factors were named 1)
social support, 2) social participation and networks, 3)
trust and reciprocity. The inter-factor correlations from
this model were: support vs. participation (0.28), support
vs. trust (0.11) and participation vs. trust (0.04).
Due to the different scales of the indicators, the

weighted sums of the indicators within each group were
preferred to the unweighted ones in the final opera-
tionalisation of the three dimensions of social capital.
Applying the one-factor model to each indicator group
produced factor scores (weighted sums) with the reliabil-
ity coefficients 0.90 for support, 0.75 for participation
and 0.82 for trust. In the next step, the three factor
scores were divided into tertiles. The lowest tertile in-
cluded persons with low levels of social capital with re-
gard to the dimension in question. Respectively, the
upper tertile included those with much social capital.

Health behaviour
We analysed five different health behaviours: smoking,
use of alcohol, leisure-time physical activity, consump-
tion of vegetables and duration of sleep.
Smoking status was measured by a standard question

distinguishing non-smokers (never or occasionally) from
smokers (daily). Weekly consumption of alcohol (grams
of pure alcohol per week) was calculated on the basis of
reported frequency and quantity of drinking. Based on
the Finnish Current Care Guideline for treatment of al-
cohol abuse, heavy drinking was classified as 140 grams
or more for women and 280 grams or more for men per
week [41]. We dichotomised the use of alcohol as non-
excessive drinking vs. excessive drinking. Non-excessive
drinkers also include abstainers: nearly 12% of men and
23% of women stated they had not drunk any alcohol
during the past 12 months.
Consumption of vegetables was based on the question:

‘How often have you eaten vegetables during the last
week?’ The alternative answers were ‘never’, ‘once or
twice’, ‘3−5 times’ and ‘6−7 times’. The responses were
dichotomised into daily (6–7 times a week) consumption
of vegetables vs. less.
Leisure-time physical activity was based on a question

‘How much do you exercise and strain yourself physic-
ally in your leisure-time?’ with four alternative responses:
sedentary, light, moderate and competitive sport. They
were dichotomized to ‘sedentary’ and ‘active’. ‘Active’ in-
cludes all of the other three alternatives. Duration of sleep
was asked as hours of sleep per 24 hours. It was dichoto-
mized as adequate sleep (7–8 hours in 24 hours), and less
or more.

Self-rated health and psychological well-being
We used self-rated health and psychological well-being
as health indicators. The respondents were asked to rate
their own health on a five-item scale. The answers were
dichotomised to good (good or rather good) and poor
(average, rather poor or poor) health. Psychological well-
being was based on the 12-item General Household
Questionnaire (GHQ12) with a cut-point of 2/3, where
0–2 indicates psychological well-being (lack of psycho-
logical distress). The GHQ12 total score was calculated
only if at least ten questions had been answered. When
one or two values were missing, they were substituted
with the average of the other items.

Socio-demographic factors
Five socio-demographic factors were included in the
analysis as covariates: gender, age group, education, liv-
ing arrangements and household income. Age was classi-
fied into six categories: 30–39, 40–49, 50–59, 60–69,
70–79, and 80 or more years. Education was based on
register data on the highest educational degree com-
pleted by the respondents and it included three groups:
basic (no matriculation examination or vocational train-
ing), secondary (matriculation examination or completed
vocational school) and higher (degree from a higher
vocational institution, polytechnic or university). Living
arrangements were categorised into four groups based
on official marital status and household composition:



Table 1 The percentage of missing data (PM), and the
weighted prevalences (%) based on the multiply imputed
data for all variables used in further analyses

VARIABLES All Men Women

PM % N % N %

Smoking 8 3311 4046

Daily 23 29 17

Never/occasionally 77 71 83

Drinking 16 3007 3754

Excessive 9 13 5

Non-excessive 91 87 95

Leisure-time physical activity 18 2959 3641

Sedentary 29 28 29

Active 71 72 71

Use of vegetables 12 3150 3897

Less than daily 43 49 37

Daily 57 51 63

Sleeping duration 25 2642 3344

Less/more than 7-8h 29 28 30

7–8 hours 71 72 70

Self-rated health 8 3305 4059

Poor 39 39 39

Good 61 61 61

Psychological well-being 18 2939 3606

Poor 25 23 27

Good 75 77 73

Gender 0 3637 4391

Men 47

Women 53

Age 0 3637 4391

30-39 22 24 21

40-49 24 25 22

50-59 23 24 21

60-69 15 15 15

70-79 11 9 13

80- 5 3 8

Education 0 3637 4391

Basic 40 39 41

Secondary 33 35 31

Higher 27 26 28

Living arrangements 10 3282 3970

Married 57 62 54

Cohabiting 11 12 10

Living with other(s) 8 6 9

Living alone 24 20 27

Support 22 2816 3452

Low 38 43 33

Table 1 The percentage of missing data (PM), and the
weighted prevalences (%) based on the multiply imputed
data for all variables used in further analyses (Continued)

Moderate 32 33 32

High 30 24 35

Participation 24 2761 3337

Low 33 42 25

Moderate 35 35 35

High 32 23 40

Trust 30 2539 3047

Low 33 28 36

Moderate 36 35 37

High 31 37 27
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married, cohabiting, living with persons other than a
partner (for example with children or siblings) and living
alone. Income was based on register information on the
monthly income of the household divided by the num-
ber of consumption units, where the first adult of the
household was assigned a value of 1, other adults a value
of 0.7 and children a value of 0.5. Income per consump-
tion unit (1000 euros) was included in the analyses as a
continuous variable. The income distribution was right-
censored at 200 in order to obtain numerical stability in
the estimation procedures. The six highest outliers
whose income values were over 200 were assigned a
value of 200 in the analyses.

Data analysis
Non-response was greater in the self-administered ques-
tionnaires than in the interview. Due to higher item
non-response in the case of trust and duration of sleep
compared to the other variables, a complete-case ana-
lysis would have resulted in the loss of much informa-
tion (see Table 1). Therefore we decided to replace the
missing values using multiple imputation [42]. The
MCMC method of the MI procedure of the SAS System
[43] was applied to create 50 imputed datasets concerning
the respondents. The variables in the imputation model
were support, participation, trust, age, gender, education,
living arrangements, income, smoking, drinking, physical
activity, vegetable consumption, duration of sleep, income
and self-rated and psychological health.
Statistical analyses were performed on each imputed

dataset with Sudaan, which takes into account the com-
plex sampling design – that is, stratification, clustering
and sampling weights based on poststratification [44,45] –
and finally pools the results corresponding to the 50 data-
sets adjusting the standard errors appropriately [42].
We used logistic regression to assess the association of
social capital and socio-demographic factors with non-
smoking status, non-excessive drinking, leisure-time
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physical activity, daily consumption of vegetables and
adequate duration of sleep.
We elaborate the association between social capital and

each health behaviour (Table 2). Model M2a presents the
association between the dimensions of social capital separ-
ately for each health behaviour, adjusting for gender and
age group. In Model 2b, we include all the dimensions of
social capital simultaneously, adjusting for gender and age
group. Then we add all the socio-demographic factors
(education, living arrangements and income) simultan-
eously with all the earlier variables (Model 2c).
Interactions between dimensions of social capital and

socio-demographic factors (age, gender, education, living
arrangements, income) were also analysed to find out
whether the associations between the dimensions of so-
cial capital and health behaviours are similar in different
subgroups of the population. These interaction estimates
and the corresponding p-values were based on the ori-
ginal dataset without imputation, because the SAS ver-
sion 9.1 did not provide adequate tools to implement
interactions in the imputation model.
The mediating effects of health behaviour between

social capital and health was assessed by analysing the
contribution of five health behaviours to differences in
self-rated health (Table 3) and psychological well-being
(Table 4) between the levels of social capital. Models 3a
(Table 3) and 4a (Table 4) include all dimensions of so-
cial capital and socio-demographic factors simultan-
eously, adjusted for age and gender. Then all the health
behaviours were added one by one (Models 3b-f and
Models 4b-f ). Finally, we added all of them simultan-
eously (Models 3g and 4g).

Results
Table 1 presents the distribution of each health behav-
iour, socio-demographic characteristics and the three di-
mensions of social capital by gender.
The only dimension of social capital that was clearly as-

sociated with all types of health behaviour was participa-
tion (Table 2). These associations were statistically
significant even after controlling for the other dimensions
of social capital and socio-demographic characteristics.
There was also a clear gradient: the higher the level of
participation, the greater the odds for healthy behav-
iour, especially when it comes to leisure-time physical
activity.
Support was positively associated with consumption

of vegetables and duration of sleep. When the other di-
mensions of social capital, education and living ar-
rangements had been adjusted for, only the highest
level of support was associated with these two health
behaviours. High levels of support were also associated
with non-smoking and leisure-time physical activity,
but when the other dimensions of social capital were
added to the model, this association disappeared. Social
support did not seem to have any association with
drinking.
High levels of trust were associated with non-smoking

and adequate duration of sleep, and also to a slight ex-
tent with non-excessive drinking and daily consumption
of vegetables, before adjusting for the other variables.
Trust was not associated with leisure-time physical ac-
tivity. The associations between trust and non-smoking
and adequate duration of sleep remained statistically sig-
nificant after all the variables were added to the model.
Two interactions were found by gender: between sleep

and support and between physical activity and participa-
tion. The gradient of these associations runs in the same
direction in both genders but was steeper among men in
the case of sleep and among women in the case of phys-
ical activity. The interaction of gender and support
based on the data set without imputation was statisti-
cally significant (p-value 0.021), and the OR estimate for
men (high vs. low support) was 1.94 and for women
1.35, respectively. The interaction of gender and partici-
pation was statistically significant (p = 0.049), and the
OR estimate for men (high vs. low support) was 3.38
and for women 5.16, respectively.
Also, the association between physical activity and par-

ticipation varied according to age. Low levels of partici-
pation were associated with physical inactivity in all age
groups. However, unlike the other age groups, in those
60–69 years of age, moderate levels of participation were
associated with physical activity as much as high levels
of participation.
The association of social capital with health behav-

iours was similar in all the categories of living arrange-
ments and almost similar in the education categories.
Low levels of social capital were associated with un-
healthy behaviours regardless of educational level and
living arrangements. As no systematic variation could be
recognized, we analysed all the subgroups together.
High levels of support (OR 1.26), participation (OR

1.86) and trust (OR 2.11) were associated with good
self-rated health when socio-demographic factors were
taken into account (Table 3). The association between
all the dimensions of social capital and self-rated health
remained constant regardless of smoking, drinking,
vegetable consumption or duration of sleep. The only
exception was physical activity, which reduced the in-
dependent association between participation and self-
rated health by about 36%.
High levels of participation were associated with psy-

chological well-being (OR 1.38 for high versus low par-
ticipation, Table 4); health behaviours did not contribute
to this association, with the exception of physical activ-
ity, which reduced the OR to 1.22. Those with high
levels of trust reported that their health was good about



Table 2 Associations between social capital and healthy behaviour patterns (odds ratios with 95% CI for Model M2c)

Variables M2a: age +gender +
var1

M2b: age +gender +social
capital2

M2c: M2b+ socio-demographic
factors3

CI (95 %)4

NON-SMOKING

Social support

Low 1.00 1.00 1.00

Moderate 1.10 0.96 0.84 * (0.72-0.99)

High 1.47 *** 1.13 0.88 (0.74-1.04)

Social participation and
networks

Low 1.00 1.00 1.00

Moderate 1.56 *** 1.51 *** 1.41 *** (1.20-1.65)

High 2.80 *** 2.66 *** 2.34 *** (1.97-2.78)

Trust and reciprocity

Low 1.00 1.00 1.00

Moderate 1.25 ** 1.20 * 1.09 (0.94-1.27)

High 1.67 *** 1.56 *** 1.33 ** (1.13-1.58)

NON-EXCESSIVE DRINKING

Social support

Low 1.00 1.00 1.00

Moderate 0.98 0.89 0.87 (0.69-1.08)

High 0.98 0.82 0.79 (0.61-1.00)

Social participation and
networks

Low 1.00 1.00 1.00

Moderate 1.37 ** 1.39 ** 1.44 ** (1.15-1.79)

High 1.87 *** 1.93 *** 2.01 *** (1.53-2.61)

Trust and reciprocity

Low 1.00 1.00 1.00

Moderate 1.11 1.10 1.07 (0.85-1.33)

High 1.25 1.22 1.16 (0.91-1.46)

LEISURE-TIME PHYSICAL ACTIVITY

Social support

Low 1.00 1.00 1.00

Moderate 1.23 ** 1.05 1.02 (0.89-1.18)

High 1.55 *** 1.11 1.04 (0.89-1.23)

Social participation and
networks

Low 1.00 1.00 1.00

Moderate 2.46 *** 2.43 *** 2.40 *** (2.10-2.75)

High 4.94 *** 4.83 *** 4.73 *** (3.97-5.62)

Trust and reciprocity

Low 1.00 1.00 1.00

Moderate 0.99 0.92 0.91 (0.78-1.05)

High 1.18 * 1.06 1.02 (0.87-1.20)
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Table 2 Associations between social capital and healthy behaviour patterns (odds ratios with 95% CI for Model M2c)
(Continued)

DAILY USE OF VEGETABLES

Social support

Low 1.00 1.00 1.00

Moderate 1.31 *** 1.22 ** 1.12 (0.99-1.27)

High 1.72 *** 1.47 *** 1.25 ** (1.09-1.454)

Social participation and
networks

Low 1.00 1.00 1.00

Moderate 1.43 *** 1.37 *** 1.31 *** (1.15-1.49)

High 2.20 *** 2.02 *** 1.85 *** (1.61-2.11)

Trust and reciprocity

Low 1.00 1.00 1.00

Moderate 1.05 1.00 0.95 (0.83-1.07)

High 1.18 * 1.08 0.98 (0.85-1.14)

ADEQUATE DURATION OF SLEEP

Social support

Low 1.00 1.00 1.00

Moderate 1.26 ** 1.17 * 1.11 (0.96-1.29)

High 1.59 *** 1.39 *** 1.24 ** (1.06-1.46)

Social participation and
networks

Low 1.00 1.00 1.00

Moderate 1.34 *** 1.28 *** 1.24 ** (1.08-1.42)

High 1.65 *** 1.50 *** 1.42 *** (1.20-1.67)

Trust and reciprocity

Low 1.00 1.00 1.00

Moderate 1.36 *** 1.31 ** 1.27 ** (1.09-1.48)

High 1.47 *** 1.38 *** 1.30 ** (1.12-1.52)

Health 2000 Survey, adults 30+ years (N=8028).
*** p<0.001, ** p<0.01, * p<0.05.
1 Model 2a includes age, gender and one dimension of social capital at a time.
2 Model 2b includes age, gender and all dimensions of social capital (social support, social participation and networks, and trust and reciprocity) simultaneously.
3 Model 2c includes age, gender, all the dimensions of social capital, all the socio-demographic factors (education, living arrangements and income)
simultaneously.
4 CI confidence intervals for Model 2c.
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four times more often than those with low levels of
trust. Health behaviours did not change this association.
Support was not associated with psychological well-
being after adjusting for the other dimensions of social
capital (Table 4).
Discussion
This study on social capital, health behaviours and health
among Finnish adults showed that social participation was
the only dimension of social capital clearly associated with
all types of health behaviours irrespective of socio-
demographic characteristics. We also found that health
behaviours did not explain the association between social
capital and health, except for physical activity, which mod-
erately attenuated the association of participation with
both self-rated health and psychological well-being.
Social capital and health behaviours
High levels of social participation have been suggested
to be associated with smoking cessation and active
leisure-time physical activity but the results concerning
alcohol consumption have been inconsistent [8].
We found that active social participation was significantly

associated with non-smoking, non-excessive drinking,
leisure-time physical activity, daily consumption of vegeta-
bles and adequate duration of sleep. Controlling for socio-



Table 3 The contribution of health behaviours to the association between social capital and self-rated health
(odds ratios with 95% CI for Model 3g)

Social
capital

M3a1 M3b: M3a +
smoking2

M3c: M3a +
drinking2

M3d: M3a +
physical activity2

M3e: M3a +
vegetables2

M3f: M3a +
sleep2

M3g: M3a + all
health behaviours3

CI 95%4

SUPPORT

Low 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Moderate 1.16* 1.16* 1.16* 1.16* 1.15 1.15 1.15 1.00-1.33

High 1.26** 1.26** 1.26** 1.25** 1.25** 1.24** 1.23* 1.05-1.44

PARTICIPATION

Low 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Moderate 1.41*** 1.39*** 1.40*** 1.26** 1.39*** 1.39*** 1.23* 1.05-1.43

High 1.86*** 1.81*** 1.84*** 1.56*** 1.81*** 1.81*** 1.49*** 1.26-1.75

TRUST

Low 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Moderate 1.30*** 1.30*** 1.30*** 1.33*** 1.31*** 1.28** 1.31*** 1.13-1.51

High 2.11*** 2.09*** 2.11*** 2.13*** 2.11*** 2.08*** 2.09*** 1.76-2.48

Health 2000 Survey, adults 30+ years (N=8028).
1 Model 3a includes age, gender, all dimensions of social capital (social support, social participation and networks, and trust and reciprocity)
and socio-demographic factors (education, living arrangements and income) simultaneously.
2 Models 3b-f include Model 3a and b) smoking, c) drinking, d) physical activity, e) vegetable consumption and f) duration of sleep.
3 Model 3g includes Model 3a and all health behaviours (b-f) simultaneously.
4 CI confidence intervals for Model 3g.
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demographic factors attenuated these associations only
slightly. The observed associations between social participa-
tion, non-smoking and daily consumption of vegetables
confirm earlier findings [26,34]. Social participation was the
only dimension of social capital that was associated with
consumption of alcohol when controlling for other factors:
the higher the level of social participation, the greater the
likelihood of non-excessive drinking. It might be that the
Table 4 The contribution of health behaviours to the associat
(odds ratios with 95% CI for Model 4g)

Social capital M4a1 M4b: M4a+
smoking2

M4c: M4a+
drinking2

M4d: M4a+
physical activ

SUPPORT

Low 1.00 1.00 1.00 1.00

Moderate 0.99 0.99 0.99 0.99

High 1.11 1.11 1.12 1.11

PARTICIPATION

Low 1.00 1.00 1.00 1.00

Moderate 1.26** 1.26** 1.25** 1.17*

High 1.38*** 1.37*** 1.34*** 1.22*

TRUST

Low 1.00 1.00 1.00 1.00

Moderate 2.01*** 2.01*** 2.01*** 2.04***

High 3.91*** 3.90*** 3.91*** 3.93***

Health 2000 Survey, adults 30+ years (N=8028).
1 Model 4a includes age, gender, all dimensions of social capital (social support, soc
demographic factors (education, living arrangements and income) simultaneously.
2 Models 4b-f include Model 4a and b) smoking, c) drinking, d) physical activity, e)
3 Model 4g includes Model 4a and all health behaviours (b-f) simultaneously.
4 CI confidence intervals for Model 4g.
norms of social networks control excessive alcohol con-
sumption. People enjoy being together if drinking remains
moderate. On the other hand, it has been suggested that ac-
tive participation coupled with low trust results in greater
alcohol consumption [23].
One can argue that chronic diseases reduce opportun-

ities to participate in social activities and establish net-
works. We checked whether chronic diseases explain the
ion between social capital and psychological well-being

ity2
M4e: M4a+
vegetables2

M4f: M4a+
sleep2

M4g: M4a+all
health behaviours3

CI 95%4

1.00 1.00 1.00

0.98 0.98 0.98 0.85-1.13

1.10 1.09 1.09 0.91-1.31

1.00 1.00 1.00

1.25** 1.24** 1.14 0.98-1.33

1.35*** 1.34*** 1.16 0.99-1.37

1.00 1.00 1.00

2.02*** 1.98*** 2.01*** 1.72-2.35

3.92*** 3.85*** 3.89*** 3.28-4.61

ial participation and networks, and trust and reciprocity) and socio-

vegetable consumption and f) duration of sleep.
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association between participation and leisure-time phys-
ical activity. However, having one or more chronic diseases
did not essentially change the odds for participation: social
participation still had a strong independent association
with leisure-time physical activity.
People with high levels of social support tended to

consume more vegetables and sleep adequately. It has
been suggested that supportive social relationships can
reduce the probability of individuals adopting unhealthy
behaviours by minimising the impact of daily stressors
or stressful events [46]. Our study did not support this
observation, as social support was associated with only
two of the five studied health behaviours. Previous find-
ings have shown that having a spouse and/or supportive
family and friends is positively associated with increased
physical activity [47]. Our results suggest that social par-
ticipation explains this association. After controlling for
social participation, social support and living arrange-
ments were no longer associated with physical activity.
According to our analyses, all dimensions of social

capital were positively associated with adequate dur-
ation of sleep. Common sense would seem to suggest
that your sleep is more relaxed if you trust people and
have support in stressful situations. When you are so-
cially active, you feel appreciated by other people, and
an active lifestyle makes it easier to fall asleep. Duration
of sleep was the only health behaviour included in this
study that was associated with all dimensions of social
capital after controlling for education, living arrange-
ments and income. Associations between social support
[48] and leisure-time activity [27] and the quality of
sleep have been reported earlier but as far as we know
there are very few reports about the association of so-
cial capital and duration of sleep. In contrast to our
findings on the association between the individual level
social capital and sleep, sleep duration was not affected
by the level of social capital in the neighbourhood [22].
Unlike the other dimensions of social capital, social

support was not associated with non-smoking. This
seems to be consistent with earlier studies [36,49].
However, it has been suggested that high social partici-
pation combined with a low level of trust has an ad-
verse association with smoking [34]. Studies have
suggested that adolescents who are provided with more
emotional and practical help would gain buffers to-
wards stress, making it easier for them not to smoke
[49]. Although our measure of social support included
both emotional and practical help, it was not associated
with smoking among adults when other dimensions of
social capital were considered. One explanation could
be that social support is important in youth when
health behaviours are still developing; in adulthood, all
habits including health behaviours have already become
more stable.
The reasons for the strong association between social
participation and health behaviours remain vague and
challenging to verify. It might be that social participation
and networks give one a greater feeling of belonging. In
networks, people can meet others who are different from
them – the kinds of persons they might not meet other-
wise. Networks with a diverse range of members might
provide good role models and information on healthier
behaviour. Social desirability might also make one more
willing to accept new ideas. On the other hand, inactive
people might stay at home more often and fill their
emptiness and loneliness with alcohol and unhealthy
food, for example, which might lead to an even less ac-
tive life.
The interaction between social participation and phys-

ical activity suggested more apparent association among
women than among men. According to focus interviews
[50], the central motivators towards physical activity are to
keep fit and to meet with friends and that way also keep
motivated. As interpersonal relationships may be more
central to women than to men, social participation might
promote physical activity especially among women. How-
ever, no further analysis was undertaken as this was not
the main scope of the study.
Health behaviours as mediators in the association
between social capital and health
In our study, all dimensions of social capital were inde-
pendently associated with self-rated health while social par-
ticipation and trust (but not support) were associated with
psychological well-being. The only health behaviour that
mediated this association was leisure-time physical activity,
which contributed to the association between social par-
ticipation and both self-rated health and psychological
well-being, supporting the findings of a recent Dutch study
[22]. Based on this cross-sectional study, it is not possible
to say whether social capital influences physical activity or
vice versa. However, both physical activity and social par-
ticipation are associated with better health.
Social capital and health behaviours are both associ-

ated with self-rated health. As we examined an subject-
ive measure of health, social capital might affect the
feeling of well-being through psychosocial mechanisms.
Health behaviours are known to affect health, but their
effects might only become evident in the long term.
The effect of social capital on health has been repeat-

edly proposed to be mediated through health behaviours
[4]. The recent findings suggest similar results with this
study that physical activity is mediating the influence of
social capital on health: the direct effect of social capital
on health becomes weaker if physical activity is included
in the model [22]. However, these mediating associations
still remain debatable.
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Methodological considerations
To verify the random nature of the missing data in our
original dataset, we performed sensitivity analyses based
on two opposite scenarios. Either all missing social capital
and health behaviour variables were set to the most posi-
tive values or, in the other scenario, to the most negative
values. The conclusions and the statistical significances
based on these scenarios were practically the same as with
the original data, but the estimated associations were
slightly weaker.
In the case of trust and duration of sleep, item non-

response was higher than for the other variables. There-
fore a multiple imputation method was employed to
substitute the missing data. This method decreased the
standard errors of the log OR estimates by approximately
10% (data not shown) when compared to a corresponding
complete case analysis. However, the imputations did not
alter the conclusions.
The association between participation and leisure-time

physical activity proved to be particularly strong and,
consequently, physical activity contributed to the associ-
ation between participation and health. These findings
may, however, partly result from the fact that our meas-
ure of participation is based on a battery of questions
that included one question on exercising, hunting, fish-
ing, gardening and other outdoor activities. Therefore,
we repeated the analyses without this question, but this
only slightly attenuated the strength of the association
between participation and leisure-time physical activity,
and thus it remained the most evident association.
The strength of this study is that it is based on a na-

tionally representative population sample taken from the
Health 2000 Survey in Finland [38]. Also, we used mul-
tiple indicators of structural and cognitive social capital
at the individual level [see for 4,5,9]. Social capital is
often considered to be a contextual resource. It would be
valuable to analyse social capital at both the individual and
contextual levels simultaneously. In the absence of
community-level contextual indicators, we measured asso-
ciations of social capital at the individual level. Also, we
did not aggregate individual-level indicators to contextual
level, and furthermore, we did not employ a multilevel
modelling technique in order to separate individual and
contextual effects, but we separated the individual-related
social support from the individual-level social participation
proxy. It has been previously suggested that leisure-time
social participation, representing the structural dimension
of social capital, is a stable feature that is applicable in
long-term epidemiological surveys [51]. We measured sev-
eral health behaviours, including sleep duration that did
not explain the effects of neighbourhood-level social cap-
ital on health in Netherlands [22]. The cross-sectional
setting of our study does not allow causal inferences. As
the next step, longitudinal data will be collected to test
the possible reversed causality. Also, it is unlikely that
our study considered all potential confounders. Hence,
residual confounding is possible and could contribute
to the observed associations.
Conclusions
People with high levels of social participation and net-
works have healthier behaviours. Although health-related
behaviour does not explain the association between the
individual-level social capital and health, there might be
other mechanisms that do. Longitudinal epidemiological
studies will be needed to examine and to prove the signifi-
cance of social capital in health promotion.
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