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Abstract

Few studies have examined the relationship between social, cultural and religious participation, political

empowerment and coronary heart disease (CHD). The aim of this study was to examine whether low social

participation, as described in a social participation index, predicted incidence rates of CHD. This is a follow-up study,

from 1990–91 to 31 December 2000, of 6861 Swedish women and men, who were interviewed about their social

participation, education, housing tenure and smoking habits. A social participation index was constructed, based on 18

variables from the survey. The outcome measure was CHD morbidity and mortality. Respondents with a CHD incident

from 1986 until interview were excluded from the study. Data were analysed using Cox’ regression and the results are

presented as hazard ratios (HR) with 95% confidence intervals (CI). In the sex- and age-adjusted model there was a

gradient between the social participation index and CHD, so that persons with low social participation had the highest

risk of CHD with HR=2.15; CI=1.57–2.94, followed by HR=1.67; CI=1.23–2.27 for those with middle social

participation. In the full model, when education, housing tenure and smoking habits were included, the increased risk of

CHD for persons with low social participation remained high, with HR=1.69, CI=1.21–2.37.

We conclude that persons with low social participation in the social participation index exhibited an increased risk of

CHD that remained after adjustment for education, housing tenure and smoking habits.

r 2003 Elsevier Science Ltd. All rights reserved.
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Introduction

The association between socio-economic status (SES),

coronary heart disease (CHD) and cardiovascular risk

factors is well known and has been demonstrated in

many studies from all over the world, at the individual,

ecological and neighbourhood levels (Bucher & Rag-

land, 1995; Hemingway et al., 2000); (Kleinschmidt et al.,

1995; Ellaway et al., 1997; Reijneveld, 1998; Kunst et al.,

1999; Sundquist et al., 1999; Salomaa et al., 2000;

Wamala, 2001; Townsend et al., 1988; LeClere et al.,

1998).

Social capital, which describes parts of the social

context, is associated with different health outcomes

such as self-rated health and mortality (Kawachi &

Kennedy, 1997; Kawachi et al., 1999a, b). It is defined as

interpersonal trust between citizens, group membership

that facilitates collective action and cooperation for

mutual benefit, norms of reciprocity and density of civic

associations (Sampson, 1988; Putnam, 1993; Kawachi

et al., 1999a, b). Social capital has often been operatio-

nalised as social participation, i.e. formal and informal

networks, friends to rely on, control of one’s own life
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and trust (Lochner et al., 1999; Rose, 2000). It is possible

to view social capital as a product of broadly defined

social relations, such as social participation, rather than

as a primarily psychological construct (Lynch et al.,

2000). Putnam has recently clearly emphasised that

social trust, which could easily be thought of as a proxy

for social capital, is a closely related consequence of

social capital or ‘‘what it does’’. However, social

participation in formal as well as informal social

networks and activities is the most essential part of the

social capital concept or ‘‘what it is’’(Putnam, 2001). In

this study we have therefore constructed a social

participation index consisting of 18 variables in total.

These variables measure the individual’s perception of

the social capital in the neighbourhood, the individual’s

social, cultural and religious participation and political

empowerment.

Empowerment is an aspect of the social capital

concept by which people, organisations and commu-

nities gain control over their own affairs (Florin &

Wandersman, 1990). Political empowerment is applic-

able to individuals and organisations (political power

and legal rights) (Rappaport, 1987). The highest risks

of poor health were found among groups with the least

power in society (McKnight, 1985; LaVeist, 1992;

Kawachi et al., 1999a, b). Feelings of hopelessness

and alienation from societal institutions were associated

with poorer health. The stress of experiences of

discrimination and the acceptance of the societal

stigma of inferiority may affect health in a negative

way. In addition, women are often discriminated

against economically, politically and socially. This

discrimination may adversely affect their efforts

regarding CHD health promotion and treatment

(Fleury et al., 2000).

The social capital within a communitarian tradition

was recently criticised because of its close connexion to

political ideology and neglect of class conflict (Navarro,

2002). Moreover, social capital showed weaker associa-

tions with population health indicators than did

economic inequality and working-class power according

to a study from the USA using population health

indicators from 16 wealthy countries (Muntaner et al.,

2002). Therefore, when studying the impact of social

capital on health, it is essential to include measures of

socio-economic inequality. In this study we have there-

fore included both education and housing tenure in the

background variables.

The aim of this study is to examine longitudinally

whether there is an association between low social,

cultural and religious participation and political power-

lessness, as measured in the social participation index,

and increased incidence rates of CHD (morbidity and

mortality). We hypothesise that there is such an

association and that it remains even after accounting

for demographic variables, SES and smoking habits.

Methods

This follow-up study was based on data from the

Swedish Annual Level-of-Living Survey (SALLS). Dur-

ing 1990 and 1991, 6861 women and men aged 35–74

were interviewed face-to-face about their living condi-

tions. Every individual was followed to the first

admission to hospital or death due to CHD, death from

other causes or to censoring on 31 December 2000, by

linking SALLS to the In-Care Register and Cause of

Death Register. The interviews lasted about 1 h and

consisted of detailed questions about, for example,

education, type of housing, smoking habits, the indivi-

dual’s perception of the social capital in the neighbour-

hood, social, cultural and religious participation, and

political resources. The non-response rate was 22.4%.

Refusal was the predominant reason for not responding.

Among the non-respondents, 17.2% refused, while 3.8%

were not found and 1.4% were ill.

Outcome factor

Coronary heart disease (CHD) morbidity and mortal-

ity according to the International Classification of

Diseases, ICD 9 (410–414) and ICD 10 (I20–I25).

Morbidity was defined as the first admission to hospital

due to CHD. Individuals hospitalised with a CHD event

between 1986 and day of interview were excluded (in

total 389 individuals). It was not possible to exclude

CHD events earlier than that because the In-care

register started in 1986.

Explanatory variables

Demographic variables

Gender. Age. At the time of the interview the respon-

dents were divided into the following groups: 35–44, 45–

54, 55–64, and 65–74 years of age.

Socioeconomic status (SES) was operationalised as

the attained level of education and housing tenure.

Educational status at the time of the interview was

classified into three categories according to the duration

of school attendance: (1) o10 years, (2) 10–12 years and

(3) >12 years.

Housing tenure was divided into two groups: (1)

ownership, and (2) renting.

Smoking habits comprised two levels: smokers and

non-smokers. Only daily smokers were included in the

category ‘‘smokers’’, all others were considered as ‘‘non-

smokers’’.

Social participation index. The social participation index

was based on 18 variables from SALLS. Variables 1–3

represent the level of social capital in the neighbourhood

in which the respondent lives, variables 4–15 represent

social, cultural and religious participation, and variable
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16–18 the political empowerment of the respondent. A

factor analysis (principal component analysis) (Morri-

son 1990) of these variables was conducted and resulted

in five factors with eigenvalues larger than one. Each of

these five factors was derived from all the 18 variables.

Of these five factors the first had a large eigenvalue

(3.19), while the other four eigenvalues were lower than

1.5. Therefore, the social participation index was

calculated only from the first factor by dividing the

sample into quartiles. The first quartile comprised

individuals with low social participation. The second

and third quartiles represented individuals with middle

social participation and the fourth quartile high social

participation. The standardised scoring coefficients,

obtained from the first factor in the factor analysis,

are shown in parentheses. The higher the value of the

coefficient, the greater the importance of the variable in

the social participation index. All the 18 variables

contributed positively (scoring coefficients >0) to the

social participation index.

1. Neighbours talk often in the area (0.058)

2. Attended mutual activity in the neighbourhood1

(0.094)

3. Socialise with neighbours at least once every three

months (0.066)

4. Went to restaurant for pleasure1 (0.163)

5. Went to disco or dance restaurant1 (0.102)

6. Went to cinema1 (0.181)

7. Went to theatre1 (0.183)

8. Went to concert1 (0.188)

9. Went to art exhibition1 (0.195)

10. Went to other exhibition or museum1 (0.183)

11. Went to library1 (0.162)

12. Attended divine service1 (0.089)

13. Member of a choir (0.049)

14. Active in a sports association (0.069)

15. Taken part in a study circle or an evening course1

(0.123)

16. Membership in a political party (0.040)

17. Attended meeting of a local group (environmental

for instance)1 (0.072)

18. Knowledge of how to appeal against authorities

(0.153).

Statistical analysis

The SAS software package was used in the statistical

analyses (SAS Institute Inc., 1989). A factor analysis

(principal component analysis) was performed in order

to create the social participation index from the 18

variables in SALLS.

The estimated total population sizes in different

subgroups, based on the explanatory variables, were

calculated from weights obtained in a post-stratification

by the variables sex, age, marital status, and geographi-

cal region (in total, about 80 strata), by summing the

individual weights in the different variables. Population

data were obtained from the Total Population Register

for the year of the data collection (Table 1). Further-

more, the weights were obtained by dividing the

population size in each stratum by the corresponding

sample size.

Age-adjusted incidence rates (per 10,000 persons per

year) of CHD were calculated between 1990 and 2000. A

Cox regression model (Kleinbaum, 1995) was used to

estimate the hazard ratio (HR) of CHD in the different

variables. The results are shown as HR with 95%

confidence intervals (CI). Risk time was calculated from

the interview until the first admission to hospital for

CHD, or death. All others were censored on 31

December 2000. By including an interaction between

each independent variable and time, a proportional

hazards assumption was tested. All variables met the

assumption. There were no interactions between

the social participation index and the other variables

in the model.

Results

The percentage distribution of the explanatory vari-

ables in different levels of the social participation index

is shown in Table 1. Advanced age was strongly

associated with low social participation. In the youngest

group (35–44 years), only 14.3% had a low social

participation compared to 43.3% in the oldest group

(65–74). Education was also strongly associated with the

social participation index; 44.4% of the persons with a

low attained level of education but only 6.4% of the

persons with a high attained level of education had low

social participation.

Table 2 shows the crude incidence rates per 10,000

persons per year for CHD in the different levels of the

social participation index by sex, age, education,

housing tenure, and smoking habits. There was an

inverse gradient so that CHD incidence rates increased

with decreasing levels of social participation. Respon-

dents with a low attained level of education and low

social participation exhibited almost 7 times higher

incidence rates of CHD than persons with a high

attained level of education and high social participation.

People renting their homes and with low social

participation had about 4.6 times higher incidence rates

of CHD than those who owned their homes and enjoyed

high social participation. CHD incidence ratios between

low and high social participation were calculated and
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found to be especially high for women and for those who

rented their homes.

The sex- and age-adjusted HRs for CHD are shown in

Table 3. There was a clear gradient between the social

participation index and CHD, so that those with low

social participation had the highest risk of CHD with

HR=2.15 (CI=1.57–2.94), followed by HR=1.67

(CI=1.23–2.27) for those with middle social participa-

tion. Low SES, i.e. low educational status and renting

home, was associated with an increased risk of CHD

with HR=1.98 (CI=1.44–2.73) and HR=1.48

(CI=1.22–1.80), respectively. Smokers had a roughly

40% increased risk of CHD than non-smokers, with

HR=1.37 (CI=1.12–1.68).
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Table 2

Crude incidence rates (per 10,000 persons and per year) for CHD for the different explanatory variables by the social participation

index. Ages 35–74, 1990–91, followed through 2000, Sweden. The total incidence rates are adjusted for sex and age, n ¼ 6861

Variable Level Social participation index Ratio Total

Low Middle High Low/High

Sex Men 143 86 52 2.8 134

Women 79 32 10 7.9 52

Age 35–44 14 15 9 1.6 12

45–54 56 44 15 3.7 37

55–64 110 97 92 1.2 100

65–74 234 149 75 3.1 173

Education Low 132 80 54 2.4 103

Middle 84 55 32 2.6 89

High 59 33 19 3.1 58

Housing tenure Renting 130 74 28 4.6 106

Ownership 101 53 28 3.6 83

Smoking Yes 90 70 32 2.8 111

No 122 54 27 4.5 82

Table 1

Distribution (percentages) of the different explanatory variables by the social participation index, sample size (n), and estimated total

population size (N). Ages 35–74, 1990/91, Sweden, n ¼ 6861

Variable Level n N Social participation index (%)

Low Middle High

Sex Men 3329 1,882,031 27.5 49.5 23.00

Women 3532 2,003,341 23.4 50.3 26.3

Age 35–44 2229 1,201,627 14.3 55.7 30.0

45–54 1958 1,110,057 19.2 49.2 31.6

55–64 1407 795,225 33.0 48.3 18.7

65–74 1267 778,462 43.3 43.7 13.0

Education Low 2410 1,381,973 44.4 47.0 8.7

Middle 2835 1,592,677 19.7 56.9 23.4

High 1616 910,721 6.4 42.2 51.4

Housing tenure Renting 1852 1,084,283 34.5 47.5 18.0

Ownership 5009 2,801,089 21.8 50.9 27.3

Smoking Yes 1971 1,113,862 28.1 52.5 19.1

No 4890 2,771,510 24.1 48.9 27.0
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In Table 4, the risks of CHD by different levels of the

social participation index are shown in four models after

stepwise inclusion of the explanatory variables in the

Cox regression model. All models are adjusted for age

and sex. Model 2 is also adjusted for education, Model 3

is also adjusted for education and housing tenure. In

Model 4, which is the full model, smoking habits are

also included. After education was included (Model 2),

the HR of CHD decreased from 2.15 (CI=1.57–2.94) to

1.84 (CI=1.32–2.57) for people with low social partici-

pation. A slight further decrease to a HR=1.74

(CI=1.24–2.43) was seen when housing tenure was

included (Model 3). In the full model (Model 4), the HR

remained high so that persons with low social participa-

tion still exhibited an almost 70% increased risk of

CHD, even after adjustment for smoking habits. More-

over, as expected, low SES (education and housing

tenure) and smoking habits were associated with

increased risks of CHD.

Discussion

The main finding of this study was that low social,

cultural and religious participation and political power-

lessness, as measured in the social participation index,

predicted higher incidence rates of CHD, even after

accounting for demographic variables, SES and smoking

habits.

The present study has several strengths. First, our

sample is a well-defined random sample of the entire

Swedish population aged 35–74 years. Second, the

prospective nature of our data made it possible to

calculate incidence rates of CHD, which is a much

stronger outcome than prevalence when determining

causal relationships. Third, the sampling procedure is

simpler in Sweden than in many other countries, such as

the USA, because of the Swedish population register. A

personal identification number, assigned to each person

in Sweden, is recorded in all registers and was used for

record linkages between SALLS, the In Care register,

and the Swedish Cause-of-Death register. Moreover, it is

possible to calculate exact risk-time for each individual

since emigration from Sweden also is recorded in the

registers. Even if a few individuals might leave the

country without notice to the authorities in our sample

they would probably be very few, which would not

influence the results significantly. Fourth, the variables

in SALLS were collected in face-to-face interviews by

well-trained interviewers. The quality of the variables

has been studied in re-interviews and is generally high.

For example, the reliability of the variables included in
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Table 4

Association between social participation and CHD, after stepwise inclusion of the explanatory variables in the Cox regression model,

presented as HR with 95% CI. Ages 35–74, 1990/91, followed through 2000, Sweden. Models 1–4, also adjusted for age, n ¼ 6861

Variable Level Model 1 Model 2 Model 3 Model 4

HR (CI) HR (CI) HR (CI) HR (CI)

Sex Men 2.57 (2.10–3.14) 2.60 (2.13–3.19) 2.66 (2.17–3.25) 2.62 (2.14–3.21)

Women 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)

Social Low 2.15 (1.57–2.94) 1.84 (1.32–2.57) 1.74 (1.24–2.43) 1.69 (1.21–2.37)

Participation Middle 1.67 (1.23–2.27) 1.50 (1.09–2.05) 1.47 (1.07–2.01) 1.45 (1.06–1.98)

Index High 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)

Education Low 1.59 (1.14–2.23) 1.61 (1.15–2.26) 1.59 (1.14–2.24)

Middle 1.53 (1.09–2.13) 1.54 (1.11–2.15) 1.53 (1.10–2.13)

High 1 (Reference) 1 (Reference) 1 (Reference)

Housing Renting 1.41 (1.15–1.71) 1.37 (1.12–1.67)

Tenure Ownership 1 (Reference) 1 (Reference)

Smoking Yes 1.23 (1.00–1.52)

No 1 (Reference)

Table 3

Sex- and age-adjusted HRs with 95% confidence intervals (CI)

for CHD by the different explanatory variables, using Cox’s

regression analysis. Ages 35–74, 1990/91, followed through

2000, Sweden, n ¼ 6861

Variable Level HR (CI)

Social participation Low 2.15 (1.57–2.94)

Index Middle 1.67 (1.23–2.27)

High 1 (Reference)

Education Low 1.98 (1.44–2.73)

Middle 1.73 (1.25–2.39)

High 1 (Reference)

Housing tenure Renting 1.48 (1.22–1.80)

Ownership 1 (Reference)

Smoking Yes 1.37 (1.12–1.68)

No 1 (Reference)

K. Sundquist et al. / Social Science & Medicine 58 (2004) 615–622 619



SALLS was analysed by means of re-interviewing (test-

retest method), giving kappa coefficients between 0.7

and 0.9 (W.arneryd, 1991). Other advantages are the

sample size, the periodicity (yearly since 1975) and the

low non-response rate.

This study has certain limitations. First, the data in

SALLS were not collected specifically to test the

particular study aims. Respondent bias is a possible

limitation, particularly if non-responders (22.4%) differ

from responders with respect to the measurements being

done. However, in a previous study of non-responders,

using mortality as the outcome measure, it was found

that those who had refused to participate had a

mortality rate similar to the respondents, while those

who were not found or were ill had an increased

mortality (Johansson & Sundquist, 1999). Those who

refused to participate represent in our study the majority

of the non-responders (77%), indicating that respondent

bias is not a major problem in our study. There is also a

potential self-report bias in SALLS. For example, the

respondents might report biased information about their

education and smoking habits. This is probably a minor

problem because the interviews are conducted at home,

face-to-face, by well-trained interviewers. Finally, from

the well-known CVD risk factors it was only possible to

include smoking habits. Data about other risk factors,

such as obesity, hypertension, and diabetes, were not

available to us.

It is well known that individual factors such as age,

gender, CVD risk factors and socioeconomic character-

istics, such as education and occupation, are associated

with CHD (Reynes et al., 1993; Luepker et al., 1994;

Qvist et al., 1996; Bijnen et al., 1998; Hallqvist et al.,

1998). However, our knowledge of the associations

between and causal mechanisms behind social participa-

tion, social capital and incident cases of CHD is limited.

Although the mechanisms linking social capital to

health have not yet been elucidated, at least four

pathways are possible. First, one direct pathway linking

social capital and health may be the psychosocial stress

caused by insufficient social networks and social

participation and a lack of empowerment in neighbour-

hoods with low social capital. Neighbourhood social

capital may influence the health of individuals by

providing affective support and serving as the source

of self-esteem and mutual respect (Wilkinson, 1996;

Kawachi et al., 1999a, b). Second, another direct path-

way linking social capital and health may be crime,

particularly violent crime and the risk of being assaulted

(Sampson et al., 1997; Kennedy et al., 1998; Kawachi

et al., 1999a, b). Third, an indirect pathway linking

social capital and health may be through health-related

behaviours such as smoking, physical activity and

dietary habits. A high level of social capital may

influence cardiovascular health by promoting more

rapid transmission of health information, adaptation

of healthy behaviour norms and social control over

deviant health-related behaviour (Lindstrom et al., 2001;

Lindstrom & Isacsson, 2002). Fourth, neighbourhood

social capital may improve people’s health by increasing

access to local services and amenities. Socially cohesive

neighbourhoods might be more likely to ensure access to

such services as public transport, community health

clinics and recreational facilities relevant to health

(Kawachi et al., 1999a, b). All these four pathways

might be plausible and relevant causal links between

social capital and different health outcomes, including

CHD.

Relational, materialistic, or political deficits may also

be the link between social capital and poor health

(Kawachi & Kennedy, 1997; Lynch et al., 1997; Hawe &

Shiell, 2000). A materialistic explanation is that poor

social capital is a mediator between income inequality

and poor health (Lynch et al., 1997). Income inequalities

seem to result in the breakdown of social cohesion at the

community level, particularly among relatively poor

people (Kawachi & Kennedy, 1997). These relational,

materialistic and political deficits may be relevant to all

of the four pathways suggested above.

In an exploratory paper from Glasgow, the residents

of the least advantaged neighbourhoods had the most

negative perceptions of their physical environment and

those in the most socially advantaged neighbourhoods

the most positive (Sooman & Macintyre, 1995). Sally

Macintyre (Macintyre & Ellaway, 2000) states that

‘‘contextual explanations for spatial variations in out-

comes y would be that there are features of the social

or physical environment which influence the health of

those exposed to it’’.

She suggests a theoretical framework with five types

of features of neighbourhoods that might explain

differences in health: (1) physical features of the

environment shared by all residents in a locality

(including quality of air, water, climate, etc.); (2)

availability of healthy environments at home, work

and play; (3) services provided, publicly or privately, to

support people in their daily lives; (4) socio-cultural

features of a neighbourhood; and (5) the reputation of

an area. Her fourth feature includes, for example, social

participation. According to Putnam social participation

is the most essential part of the social capital concept or

‘‘what it is’’(Putnam 2001).

In summary, our social participation index consisted

of 18 variables in total. These variables measured the

individual’s perception of the social capital in the

neighbourhood, the individual’s social, cultural and

religious participation and political empowerment.

Our findings that low levels in the social participation

index predicted higher incidence rates of CHD, even

after accounting for individual characteristics, agreed

with an ecological analysis of social capital indicators

across the USA, in which lower levels of social trust
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were associated with higher rates of CHD (Kawachi &

Kennedy, 1997). Another study from the same authors

demonstrated an association between low social capital

and poor self-rated health, where people living in states

with low social capital had a higher risk of developing

poor health (Kawachi et al., 1999a, b).

Finally, our findings show that coronary health

interventions should not only focus on traditional

CVD risk factors but also on the individual’s social

context, where social participation is one of the most

essential parts.
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