J Relig Health (2014) 53:141-156
DOI 10.1007/s10943-012-9609-6

ORIGINAL PAPER

The Relationship Between Religious Service Attendance
and Coronary Heart Disease and Related Risk Factors
in Saskatchewan, Canada

Ananya Tina Banerjee - Michael H. Boyle * Sonia S. Anand -
Patricia H. Strachan + Mark Oremus

Published online: 11 May 2012
© Springer Science+Business Media, LLC 2012

Abstract Research suggests that attending religious services could provide small yet
important protective benefits against coronary heart disease (CHD) and CHD risk factors
(e.g., diabetes, hypertension). The extent to which these benefits apply to Canada deserves
study because approximately one-third of adult Canadians attend religious services at least
monthly. Therefore, the objective of this study is to examine the association between
frequency of religious service attendance and prevalence of (1) CHD, (2) diabetes, and (3)
hypertension in Canada. We used the Saskatchewan sample (n = 5,442) of the Canadian
Community Health Survey (CCHS-4.1) and built multivariable logistic regression models
to evaluate associations between religious service attendance and self-reported CHD,
diabetes, and hypertension. After controlling for demographic, socioeconomic and health
behavior variables, the association between religious service attendance and prevalence of
CHD was not significant (OR = 0.82; 95 % CI 0.61-1.11). However, persons who
attended religious services more than once a week exhibited lower prevalence odds of
diabetes (OR = 0.60; 95 % CI 0.45-0.80) and hypertension (OR = 0.82; 95 % CI
0.68-0.99) compared to persons who attended less than once a year. The findings of this

A. T. Banerjee (D<) - M. Oremus
Department of Clinical Epidemiology and Biostatistics, McMaster University, Hamilton, ON, Canada
e-mail: banerjat@mcmaster.ca

M. Oremus
e-mail: oremusm@mcmaster.ca

M. H. Boyle

Department of Psychiatry and Behavioral Neurosciences, McMaster University, Hamilton, ON,
Canada

e-mail: mboyle@mcmaster.ca

S. S. Anand
Department of Medicine, McMaster University, Hamilton, ON, Canada
e-mail: anands @mcmaster.ca

P. H. Strachan

School of Nursing, McMaster University, Hamilton, ON, Canada
e-mail: strachan@mcmaster.ca

@ Springer



142 J Relig Health (2014) 53:141-156

study are the first to suggest religious service attendance may be associated with a lower
prevalence of CHD risk factors in Canada.

Keywords Coronary heart disease - Diabetes - Hypertension - Religious service
attendance - Canada

Background

Coronary heart disease (CHD) and the related risk factors of diabetes and hypertension are the
leading causes of morbidity and mortality in Canada (PHAC 2005, 2009). There are a number
of underlying determinants of CHD, diabetes, and high blood pressure. These determinants
include arange of clinical (e.g., obesity and cholesterol), sociodemographic (e.g., income and
ethnicity), and behavioral (e.g., exercise and diet) variables (Tanuseputro et al. 2003; Yusuf
et al. 2004; Lee et al. 2009). Indicators of religion are equally important social determinants
that have not been examined in Canadian studies of CHD and related risk factors.

The World Health Organization (WHO) Commission on Social Determinants of Health
states that religion is a social determinant of health similar to income, gender, and ethnicity
(Kelly etal. 2007) and identified in recent years as a potential influence on coronary health. In
studies examining the relationship between different dimensions of religious involvement
and health, associations have been stronger for religious attendance than for other dimensions
such as spirituality or prayer (McCullough et al. 2000). In longitudinal studies, religious
service attendance is inversely associated with CHD (Hummer et al. 1999; Oman et al. 2002;
Goldbourt et al. 1993; King et al. 2001). For example, Hummer et al. (1999) examined data
collected from 22,080 people participating in the eight-year follow-up study of the 1987 US
National Health Interview Survey (NHIS). Compared with people who attended church more
than once per week, people who did not attend church at all were 1.87 (p < 0.001) times as
likely to die from cardiovascular disease (including CHD) after controlling for demographic
variables such as age, gender, education, and ethnicity. This excess risk dropped slightly, but
remained statistically significant, after controlling for health behaviors (e.g., cigarette
smoking) and social ties (e.g., having friends to count on for help).

Oman et al. (2002) also found inverse associations between frequency of religious
attendance and mortality from cardiovascular disease (including CHD) between 1965 and
1996 among 6,545 residents of Alameda County, California. Their results were similar to
Hummer et al’s longitudinal study. After adjusting for age and sex, Oman et al. found that
infrequent religious service attendees (i.e., never or less than weekly) had significantly
higher mortality from cardiovascular disease (including CHD) [hazard ratio = 1.41,
p < 0.0001] compared to frequent attendees (i.e., greater than weekly). In models con-
trolling for demographic (e.g., ethnicity, country of birth, age, education, income, and
marital status), social support, and health behavior (e.g., smoking status, exercise level, and
alcohol consumption) variables, infrequent attendees had higher rates of death from
circulatory diseases (hazard ratio = 1.21, p < 0.001).

Oman et al. and with Hummer et al stated that their findings were partly due to
enhanced social ties and improved health behaviors among frequent attendees. Frequent
attendees had more social connections than infrequent attendees. These connections were
characterized by close relatives and friends, as well as non-religious group membership
(Oman et al. 2002).

The relationship between religious service attendance and diabetes has been studied less
frequently. Hummer et al. (1999) reported that individuals who never attended religious
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services were about 3.76 (p < 0.05) times more likely to die from diabetes compared to
persons who attended more than once a week after controlling for age, gender, physical
activity, and smoking. Studies examining an association between attendance at religious
services and high blood pressure are rare and based on cross-sectional designs. Examined
whether frequency of attendance at religious services is related to the prevalence of
hypertension (blood pressure >140/90 mmHg) among 14,475 Americans participating in
the Third National Health and Nutrition Examination Survey (NHANES III). After con-
trolling for sociodemographic variables, respondent health status, and blood pressure
treatment, weekly and more than weekly religious attendance versus non-attendance were
associated with a significantly reduced prevalence of hypertension.

Overall, available research indicates that attending religious services could provide
small yet protective benefits against CHD and related risk factors. There is evidence that
better CHD outcomes for people who frequently attend religious services are explained
partially by better health behaviors (physical activity and not smoking), which suggests
that religious involvement may serve a general health promotion function (Oman et al.
2002). In this health promotion function, attending religious services could provide the
impetus for people to engage in positive lifestyle and health behaviors that result in the
reductions in risk for CHD, diabetes, and hypertension (e.g., via healthy diets, not smoking,
and exercising) (Hummer et al. 1999; Oman et al. 2002).

No data exist on the association between frequency of religious attendance and the
prevalence of CHD and related risk factors among Canadians. Studies from the United
States are not necessarily generalizable to Canada, where the combined rate of weekly and
monthly religious service attendance is approximately 32 %, compared to 40 % in the
United States (Eagle 2011). Further, differences in health care between the United States
and Canada, including greater reliance on private funding and for-private delivery, as well
as markedly higher expenditures, in the United States, may result in different health
outcomes (Ross et al. 2001).

Given the large numbers of people who are religiously active, the association between
religious indicators, including religious service attendance, and CHD is relevant for many
persons living in Canada. The large sample size of, and extensive data collected through,
the 2007-2008 Canadian Community Health Survey (CCHS 4.1) provides a first and
unique opportunity to examine the possible association between religious service atten-
dance and CHD and related risk factors. The purpose of this study is to examine the
association between the frequency of attending religious services and the prevalence of
each of the following health conditions in Canada: (1) CHD; (2) diabetes; and (3)
hypertension. We hypothesize that the frequency of attending religious services is inver-
sely associated with the prevalence of each health condition.

Methodology
Data Source and Study Population

This study uses information collected in the Canadian Community Health Survey
2007/2008 (CCHS 4.1). The CCHS 4.1 contains nationally representative, cross-sectional
data on health determinants, health status, and health system utilization (Statistics Canada
2007a). A detailed description of the survey design, sample, and interviewing procedures
may be found elsewhere (Beland 2002).
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In 2007, Statistics Canada included religion as optional content in CCHS 4.1.
Saskatchewan and Nunavut were the only jurisdictions to ask Statistics Canada to
administer the optional content on religion. Thus, our sample frame included only par-
ticipants in Saskatchewan who were eligible to be asked the question on religious service
attendance. Nunavut was excluded from this study because the sample size was small
(n = 350) and drawn from a limited number of communities.

CCHS 4.1 contained 7,144 participants from Saskatchewan who were 18 and over.
However, 1,629 (21.4 % of 7144) were deemed ineligible for our study because they
identified no religious affiliation and were not asked about religious service attendance.
Among the participants who were eligible to be asked this question by specifying a
religious affiliation (n = 5,515), 73 (1.2 %) were missing data for ethnicity and health
outcomes including CHD, diabetes, and hypertension and were removed from this study.
The total sample was 5,442 for this study (see Fig. 1).

Canadian Community Health
Survey (CCHS) 2007-2008
Participants
N=131, 959

Province of Saskatchewan
CCHS Participants >18 years

n=7144

Saskatchewan CCHS Saskatchewan CCHS
Partici]?alnts eligiblle to respond Participants ineligible to
to Religious Service Question respond to Religious Service

n=5515 Question

n=1629

Saskatchewan CCHS Participants with
missing data for ethnicity, coronary heart
disease, diabetes and hypertension
n=73
Final CCHS Sample
*n=5442

*Note: 5442 includes 1045
subjects with missing data for
whom multiple imputation was
used to replace missing values
with plausible values. We
imputed for the following
variables: Sex, Age, Marital
Status, Education, Income,
Immigrant status, Geographic
Area, Physical Activity, Fruit &
Vegetable Intake and Smoking
Status

Fig. 1 Sample selection
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Concepts and Measures

The main independent variable in this study is religious service attendance in the past
12 months. In CCHS 4.1, religious service attendance was assessed by asking participants,
“Not counting events such as weddings or funerals, during the past 12 months, how often
did you participate in religious activities or attend religious services or meetings?” Five
response options were given, including once a week or more, once a month, 3 or 4 times a
year, once a year, and not at all. Because this question is restricted to only worship
services, overreporting of religious attendance is minimized (Statistics Canada 2007a). The
responses were collapsed for the analyses in that once a week or more and 3 or 4 times a
year/once a week were dummy coded (took on a value of ‘1’ if applicable or ‘0’ if not
applicable) while the responses once a year/not at all served as the reference category.

CCHS 4.1 interviewers assessed the prevalence of CHD, diabetes, and hypertension by
asking, “Now I'd like to ask about certain chronic health conditions that have lasted
6 months or more and have been diagnosed by a health professional, do you have heart
disease (or diabetes or high blood pressure)?” Participants answered yes (1) or no (0)
separately for each condition.

We also included demographic, socioeconomic, and health behavior variables to serve
as control variables in regression modeling. Selection of these variables was based on
previous research (Hummer et al. 1999; Oman et al. 2002). The demographic variables
were age, seX, marital status, immigrant status, ethnicity, and geographic area. Education
and household income were the socioeconomic variables. Health behaviors included
physical activity, fruit and vegetable consumption, and smoking status.

Analysis

Proportions and means were computed for all variables. Prior to modeling the associations
between religious service attendance and the three health outcomes, we tested for potential
moderating effects of age, sex, and ethnicity.

Four sequential multivariable models were used to assess the impact of potential con-
founding variables on the association between religious service attendance and CHD and
related risk factors. Model building in the present study followed the order for predictor
variables established in prior research (Hummer et al. 1999; Oman et al. 2002). The first
model was unadjusted; the second model was adjusted for the demographic block,
including age, sex, marital status, immigrant status, ethnicity, and geographic location; the
third model adjusted for the demographic block and the socioeconomic block, including
education and income; the fourth and “full” model adjusted for the demographic and
socioeconomic blocks, along with the health behaviors block (physical activity, fruit and
vegetable intake, and smoking status).

All statistical analyses were performed using SPSS v18 (IBM Corporation, Armonk,
NY). We used multiple imputation to replace missing values with plausible values on
sociodemographic and health behavior variables (Rubin 1987). Multiple imputations were
conducted using an iterative Markov Chain Monte Carlo (MCMC) method in SPSS to
impute for missed responses.

Statistics Canada produced a set of weights for use to analyze and present CCHS data in
reports and publications (Statistics Canada 2007a). These weights correct for sample
selection probabilities and non-response to approximate the distribution of demographic
variables in the overall Canadian population. Household weights for the area frame and
random digit-dialing frame were calculated separately and integrated to produce one set of
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weights for the entire sample. Person-level adjustments were then applied to create person-
level weights, followed by a combined post-stratification/seasonal adjustment step where
the weights were post-stratified to projected population counts based on the most recent
census (Statistics Canada 2009). The sampling weights developed by Statistics Canada
were used to calculate all estimated regression coefficients.

Results

The unweighted characteristics of the demographic and health outcomes were compared
between eligible (n = 5,442) and ineligible (n = 1,629) respondents to the question on
religious service attendance in CCHS 4.1. Eligible respondents were significantly older
(43.3 £ 18.3 vs. 48.1 £ 18.4, p < 0.0001) and less likely to be men (46.3 vs. 59.0 %,
p < 0.0001). Further, respondents were more likely to be married (60.1 vs. 46.1 %,
p < 0.0001), held Canadian citizenship (94.5 vs. 87.1 %, p < 0.0001), had higher edu-
cation (61.3 vs. 52.9 %, p < 0.0001) and were diagnosed with CHD (5.8 vs. 4.4 %,
p = 0.02) hypertension (25.4 vs. 18.53 %, p < 0.0001).

Table 1 presents the weighted sample characteristics of the 5,442 study participants
living in Saskatchewan who were included in the analysis. The mean age was 48.1 years,
and roughly half the participants were men (53.0 %). A majority of the sample was married
(60.1 %), most had at least a post-secondary education (61.6 %), and almost all were
White (97.2 %) and Canadian citizens (94.6 %). Approximately 27.4 % of the sample
attended religious services more than once a week. The prevalence of CHD, diabetes, and
hypertension was 5.9, 6.8, and 20.3 %, respectively. Some participants reported being very
(21.3 %) or moderately (24.2 %) physically active. Reported fruit and vegetable intake
was low, with 60.1 % of participants eating less than five servings per day. Approximately
three-quarters of the sample did not smoke.

Gender, age, and ethnicity did not moderate the association between religious service
attendance and CHD or related health outcomes. Therefore, interaction terms were not
included in the multivariable models.

Tables 2, 3, and 4 show the multivariable adjusted effects of attending religious services
on the prevalence of CHD, diabetes, and hypertension. The first model of Table 2 displays
the crude odds ratio of CHD and religious service attendance. Those who attended more
than once a week exhibited increased odds of prevalent CHD (OR = 1.56; 95 % CI
1.20-2.03; p < 0.05) compared to those who attended less than once a year. This asso-
ciation was not significant after adjusting for demographic (Model 2), socioeconomic
(Model 3), and health behavior (Model 4) variables. Participants who attended 3—12 times
a year had significantly lower odds of CHD (OR = 0.74; 95 % CI 0.55-0.99; p < 0.05)
compared to those who attended less than once a year (Model 1). The association remained
significant even after controlling for demographic variables (Model 2), but was not sig-
nificant after, controlling for socioeconomic and health behavior variables.

In the initial model, there was no significant association between religious service
attendance and the prevalence of diabetes (Table 3). However, after controlling for
demographic variables in Model 2, participants who attended more than once a week had a
significantly lower odds of prevalent diabetes (OR = 0.57; 95 CI% 0.43-0.75; p < 0.05)
compared to those who attended less than once a year. The magnitude of this association
did not alter and remained significant after controlling for socioeconomic and health
behavior variables (Models 3 and 4). There was no significant association between
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Table 1 Sample characteristics

of final CCHS 4.1 sample for Variable (%)
study (n = 5,442)—weighted
Age mean (SD) 48.1 (18.4)
Sex
Male 53.0 %
Female 47.0 %
Marital status
Married 60.1 %
Single/common law 25.9 %
Widowed/separated/divorced 14.0 %
Education
Less than high school 18.9 %
High school 19.5 %
Post-secondary 61.6 %
Household income
Less than $19,999 8.4 %
$20,000 to $29,999 9.4 %
$30,000 to $39,999 11.6 %
$40,000 to $49,999 10.5 %
$50,000 to $59,999 11.1 %
$60,000 to $79,999 16.5 %
Greater than $80,000 325 %
Immigrant status
Canadian citizen 94.6 %
Immigrant 54 %
Ethnicity
White 97.2 %
Non-white 2.8 %
Geographic area
Urban 73.6 %
Rural 26.4 %
Health condition
Coronary heart disease 59 %
Diabetes 6.8 %
Hypertension 20.3 %

Health behaviors
Physical activity level

Inactive 545 %
Moderately active 24.2 %
Active 213 %
Fruit and vegetable intake
Less than 5 per day 60.1 %
5-10 per day 36.3 %
Greater than 10 per day 3.6 %

Smoking status
Not at all 74.6 %
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Table 1 continued

Variable (%)
Occasionally 4.8 %
Daily 20.6 %

Frequency of religious service attendance
Less than once a year 37.7 %
3-12 times a year 349 %
More than once a week 274 %

participants who attended 3—12 times a year and those who attended less than once a year
across all models.

Attending religious services more than once a week was significantly positively asso-
ciated with a higher prevalence of hypertension in Model 1 (Table 4). The association
reversed direction and became negative after adjusting for demographic variables
(OR = 0.81; 95 % CI 0.67-0.97; p < 0.05) in Model 2. This association remained neg-
ative and significant after further adjustment for socioeconomic and health behaviors
(Model 3 and 4). There was no significant association between participants who attended
3-12 times a year and those who attended less than once a year across all models.

Discussion

Published data from other countries show that attending religious services is associated
with a lower incidence or prevalence of CHD, diabetes, and hypertension (Hummer et al.
1999; Oman et al. 2002; Goldbourt et al. 1993; King et al. 2001; Koenig et al. 1998; Larson
et al. 1998; Graham et al. 19781978; Gillium 2006). Since about one-third of adults in
Canada attend religious services at least monthly (Statistics Canada 2009), this study was
conducted to examine whether the relation between religious service attendance and these
three health conditions holds in Canada. Overall, participants who attended religious
services more than once a week had lower prevalent odds of CHD (p > 0.05), diabetes
(p < 0.05), and hypertension (p < 0.05) compared to participants who attended less than
once a year after adjustment for a number of demographic, socioeconomic, and health
behavior factors. Previous studies showed people who attend places of worship more than
once a week have a significantly lower risk of developing CHD (Hummer et al. 1999;
Oman et al. 2002). Our results were consistent with these findings, but did not reach
statistical significance at the 5 % level. Lack of power could be an issue because our power
calculation was based on a one-tailed directional test to evaluate the hypothesis that
frequent religious service attendance is associated with decreased prevalent odds of CHD.

To the best of our knowledge, no published studies exist to support our finding of a
significant inverse association between religious service attendance and a lower prevalence
of diabetes. However, published studies have been conducted to examine the association
between religious service attendance and inflammatory markers among people with dia-
betes. King et al. (2002) examined the National Health and Nutrition Examination Survey
IIT 1988-1994 and found that persons with diabetes who did not attend religious events
were more likely than attendees with diabetes to have elevated C-reactive protein (CRP)
after controlling for demographic variables, health status, smoking, social support,
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Table 2 Odds ratio of coronary heart disease by frequency of religious service attendance—weighted

Model 1

Model 2

Model 3

Model 4

Religious service attendance
Less than once a year (ref)
3-12 times a year
More than once a week

Demographics
Age
Sex

Male (ref)
Female
Marital status
Married (ref)
Single/common law
Separated/divorced/widowed
Immigrant status
Canadian citizen (ref)
Immigrant
Ethnicity
White (ref)
Non-white
Geographic area
Urban (ref)
Rural
Socioeconomic
Education
Less than high school (ref)
High school
Post-secondary
Household income
Less than $19,999 (ref)
$20,000 to $29,999
$30,000 to $39,999
$40,000 to $49,999
$50,000 to $59,999
$60,000 to $79,999
Greater than $80,000

Health behaviors

Physical activity
Inactive (ref)
Moderately active
Active

Fruit and vegetable intake
Less than 5 per day (ref)
5-10 per day
Greater than 10 per day

0.74 (0.55-0.99)*
1.56 (1.20-2.03)*

0.72 (0.52-0.98)*

0.819 (0.612-1.10)

1.09 (1.08-1.10)*

1.30 (1.01-1.69)*

0.82 (0.52-1.30)
1.05 (0.78-1.42)

0.57 (0.31-1.06)

1.51 (0.45-5.01)

0.98 (0.76-1.28)

0.73 (0.53-.1.00)*
0.80 (0.60-1.07)

1.08 (1.07-1.09)*

1.37 (1.06-1.78)*

0.73 (0.46-1.16)
0.98 (0.72-1.34)

0.569 (0.305-1.06)

1.51 (0.456-5.06)

0.97 (0.74-1.26)

0.80 (0.53-1.20)
1.00 (0.75-1.34)

1.05 (0.688-1.61)
0.882 (0.566-1.37)
0.499 (0.294-0.845)*
0.850 (0.517-1.40)
0.874 (0.530-1.44)
0.507 (0.300-0.858)*

0.75 (0.55-1.03)
0.82 (0.61-1.11)

1.08 (1.07-1.09)*

1.35 (1.03-1.76)*

0.74 (0.46-1.18)
0.98 (0.71-1.35)

0.58 (0.31-1.08)

1.52 (0.46-5.08)

0.96 (0.71-1.23)

0.81 (0.54-1.21)
1.03 (0.77-1.38)

1.05 (0.68-1.61)
0.89 (0.57-1.39)
0.51 (0.30-0.86)*
0.85 (0.52-1.41)
0.90 (0.54-1.46)
0.51 (0.30-0.88)*

0.85 (0.646-1.11)
0.77 (0.49-0.89)*

1.01 (0.74-1.39)
0.74 (0.50-1.11)
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Table 2 continued

Model 1 Model 2 Model 3 Model 4
Smoking
Not at all (ref)
Occasionally 1.05 (0.89-1.09)
Daily 0.82 (0.76-1.03)

*p <0.05

mobility. CRP is an acute inflammatory marker found among diabetic patients that
increases their risk for cardiovascular disease (Morrow and Ridker 2000).

We found a significant negative association between attending religious services at least
once a week and the prevalence of hypertension after controlling for several covariates that
were not included in previous studies (e.g., physical activity and fruit and vegetable
intake). Our finding is consistent with other older cross-sectional studies (Koenig et al.
1998; Larson et al. 1998; Graham et al. 1978; Gillium 2006).

Prior studies primarily dichotomize religious service attendance and focus on individ-
uals who attend religious services more than once a week in comparison with individuals
who do not attend at all. This study was able to assess the effects of attending religious
services 3—12 times a year on the prevalence of CHD, and our findings show these indi-
viduals have a significantly lower prevalence of CHD compared to non-attenders, after
adjusting for demographic factors. This finding highlights the importance of examining a
linear trend for dose—response relations between religious service attendance and health
outcomes. Health benefits may accrue to persons with moderate levels of religious service
attendance. It is possible that individuals who attend religious services a few times a year
do so during only stressful events. There is a growing body of literature that suggests
people often turn to places of worship to cope with stressful situations (Ano and Vas-
concelles 2005).

The socioecological model could explain the relation between religious service atten-
dance and the lower prevalence of CHD and related risk factors. This model compre-
hensively integrates multiple levels of influence, for example, community, organizational,
and institutional factors, and shows how they impact health behaviors and outcomes
(Stokols 1996). Because many individuals spend a substantial amount of time in institu-
tional settings, such as places of worship, institutional structures and processes in religious
settings can have an impact on CHD, diabetes, and hypertension, as well as on health
behaviors that might affect these three health conditions. While individuals are responsible
for initiating and maintaining lifestyle changes necessary to reduce CHD risk and improve
health, church attendance may expose individuals to organizational forces that affect their
health behaviors. For example, positive health behaviors encouraged during religious
services could be one mechanism through which attendance can affect CHD and related
risk factors. Adherence to religious precepts can lead to indirect and formal prohibitions
against specific risky behaviors (e.g., poor diet, smoking, alcohol consumption), as well as
encouragement of behaviors that are conducive to health (e.g., regular physical activity,
stress management). These distinctive patterns of lifestyle and health behaviors could
indirectly result in lower prevalent rates of chronic and acute illness among people who
attend religious institutions regularly (Chatters et al. 1998; Chatters 2000).
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Table 3 Odds ratio for diabetes by frequency of religious service attendance—weighted

Model 1

Model 2

Model 3

Model 4

Religious service attendance
Less than once a year (ref)
3-12 times a year
More than once a week

Demographics
Age/mean (SD)

Sex
Male (ref)
Female
Marital status
Married (ref)
Single/common law
Separated/divorced/widowed
Immigrant status
Canadian citizen (ref)
Immigrant
Ethnicity
White (ref)
Non-white
Geographic area
Urban (ref)
Rural
Socioeconomic
Education
Less than high school (ref)
High school
Post-secondary
Household income
Less than $19,999 (ref)
$20,000 to $29,999
$30,000 to $39,999
$40,000 to $49,999
$50,000 to $59,999
$60,000 to $79,999
Greater than $80,000

Health behaviors

Physical activity
Inactive (ref)
Moderately active
Active

Fruit and vegetable intake
Less than 5 per day (ref)
5-10 per day
Greater than 10 per day

0.84 (0.66-1.08)
0.87 (0.67-1.13)

0.85 (0.657-1.09)

0.57 (0.431-0.752)*

1.05 (1.04-1.06)*

1.29 (1.03-1.61)*

0.80 (0.57-1.13)
0.89 (0.67-1.19)

0.61 (0.34-1.09)

1.79 (0.74-4.32)

0.94 (0.74-1.19)

0.86 (0.66-1.11)
0.56 (0.42-0.74)*

1.04 (1.03-1.05)*

1.33 (1.06-1.66)*

0.69 (0.48-0.98)*
0.79 (0.59-1.08)

0.60 (0.33-1.09)

1.80 (0.74-4.37)

0.90 (0.70-1.14)

0.77 (0.55-1.09)
0.79 (0.60-1.04)

1.00 (0.66-1.52)
0.77 (0.50-1.19)
0.66 (0.41-1.06)
0.68 (0.42-1.09)
0.77 (0.49-1.22)
0.57 (0.37-0.89)*

0.90 (0.69-1.16)
0.60 (0.45-0.80)*

1.04 (1.03-1.05)*

1.36 (1.08-1.72)*

0.69 (0.48-0.99)*
0.79 (0.58-1.07)

0.61 (0.33-1.11)

1.76 (0.72-4.34)

0.88 (0.69-1.12)

0.79 (0.56-1.12)
0.83 (0.63-1.09)

0.98 (0.65-1.49)
0.77 (0.50-1.19)
0.66 (0.41-1.06)
0.68 (0.42-1.09)
0.79 (0.50-1.25)
0.59 (0.38-0.93)*

0.70 (0.52-0.93)*
0.49 (0.35-0.72)*

0.98 (0.77-1.25)
1.55 (0.86-2.77)
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Table 3 continued

Model 1 Model 2 Model 3 Model 4
Smoking
Not at all (ref)
Occasionally 1.07 (1.04-1.12)
Daily 1.00 (0.94-1.06)

*p <0.05

Physical activity was statistically significant in the multivariable models for all three
health outcomes in our study, which concurs with previous studies showing active physical
activity to be inversely associated with disease prevalence, controlling for religious service
attendance (Oman et al. 2002; Kennedy et al. 1996; Strawbridge et al. 2001). Though we
treated physical activity as a confounder in this study, Strawbridge et al. showed that over
28 years, weekly religious service attendees were more likely to start exercising, sug-
gesting a possible mediating role for religious service attendance in improved physical
activity and in reduced CHD mortality and morbidity (Strawbridge et al. 2001). Due to the
cross-sectional nature of this study, we were unable to test the mediating effects of physical
activity on the association between religious service attendance and health outcomes.

Two health behavior variables of interest in this study are fruit and vegetable intake and
smoking status. Fruit and vegetable intake was not significant in the multivariable models
of CHD, diabetes, and hypertension perhaps because of limited variation in consumption
levels. Approximately 60 % of the study sample consumed less than five fruits and veg-
etables per day, which could be attributed to seasonal effects.

Smoking is a known risk factor for CHD, and it is surprising that smoking status
remained a non-significant covariate in the multivariable models examining the relation
between religious service attendance and this health outcome. A possible explanation for
this result could be the presence of “healthy smoking effect” (Xu et al. 1994) in our study
population (i.e., smokers who are more resistant to the effects of smoking or who have not
been diagnosed with CHD). The positive association between smoking and hypertension
prevalence supports this hypothesis in our study since smokers were more likely to have
prevalent hypertension compared to non-smokers, a known risk factor for CHD.

The present study has some limitations. The cross-sectional nature of CCHS 4.1 pre-
vented us from assessing the temporal exposure—outcome sequence between religious
service attendance and CHD, diabetes, and hypertension (Maxwell and Cole 2007). The
associations found in this study might reflect reverse causality bias, whereby attending
religious services has been the consequence, rather than the antecedent, of CHD and
related risk factors. Until religious service attendance and health outcomes are measured
prospectively in studies such as the Canadian Longitudinal Study on Aging (Raina
et al. 2009), any associations suggested by cross-sectional analyses remain hypothesis-
generating.

It is crucial to differentiate between the behavioral and functional aspects of religious
service attendance. Our study contains what is primarily a behavioral indicator of religion
(e.g., frequency of religious service attendance), and the findings suggest what appears to
be the “result” of religious attendance (e.g., lower prevalence of health outcomes). Reli-
gious service attendance is likely to be a marker for multiple factors that influence CHD-
related health outcomes. It is likely factors such as mobility, good health, or other healthy
behaviors (e.g., physical activity) act all to increase the frequency of religious participation
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Table 4 Odds ratio for hypertension by frequency of religious service attendance—weighted

Model 1 Model 2

Model 3

Model 4

Religious service attendance
Less than once a year (ref)
3-12 times a year 1.06 (0.908-1.25)

1.37 (1.16-1.61)*

1.07 (0.90-1.27)

More than once a week 0.81 (0.67-0.97)*

Demographics
Age/mean (S.D) 1.06 (1.06-1.07)*
Sex
Male (ref)
Female 0.93 (0.80-1.08)

Marital status
Married (ref)
Single/common law 0.75 (0.60-0.95)*

Separated/divorced/ 0.79 (0.64-0.96)*

widowed
Immigrant status

Canadian citizen (ref)

Immigrant 0.78 (0.54-1.11)
Ethnicity

White (ref)

Non-white 0.72 (0.36-1.45)

Geographic area
Urban (ref)
Rural

Socioeconomic

1.02 (0.87-1.20)

Education
Less than high school (ref)
High school
Post-secondary

Household income
Less than $19,999 (ref)
$20,000 to $29,999
$30,000 to $39,999
$40,000 to $49,999
$50,000 to $59,999
$60,000 to $79,999
Greater than $80,000

Health behaviors

Physical activity
Inactive (ref)
Moderately active
Active

Fruit and vegetable intake
Less than 5 per day (ref)
5-10 per day
Greater than 10 per day

1.08 (0.909-1.29)
0.81 (0.67-0.97)*

1.06 (1.05-1.06)*

0.95 (0.82-1.11)

0.67 (0.54-0.87)*
0.72 (0.59-0.89)*

0.77 (0.53-1.11)

0.73 (0.36-1.46)

0.99 (0.84-1.16)

1.06 (0.84-1.34)
0.87 (0.72-1.05)

0.87 (0.65-1.22)
1.12 (0.82-1.52)
0.77 (0.56-.1.07)
0.84 (0.601-1.16)
0.87 (0.629-1.20)
0.69 (0.50-0.98)

1.08 (0.907-1.30)
0.82 (0.68-0.99)*

1.06 (1.05-1.06)*

0.99 (0.85-1.16)

0.69 (0.54-0.87)*
0.72 (0.59-0.90)*

0.81 (0.56-1.17)

0.66 (0.33-1.33)

0.98 (0.84-1.16)

1.07 (0.852-1.35)
0.89 (0.74-1.08)

0.88 (0.64-1.21)
1.09 (0.80-1.49)
0.78 (0.56-1.08)
0.82 (0.59-1.15)
0.87 (0.63-1.20)
0.68 (0.50-0.93)*

1,00 (0.83-1.19)
0.64 (0.52-0.80)*

1.13 (0.96-1.33)
0.86 (0.55-1.35)
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Table 4 continued

Model 1 Model 2 Model 3 Model 4
Smoking
Not at all (ref)
Occasionally 1.04 (1.03-1.07)*
Daily 1.62 (1.60-1.67)*
*p < 0.05

and to promote better health. Further research is needed to clarify which interpretation is
most informative.

The exclusion of social support variables in the analyses deserves special attention.
CCHS 4.1 did not collect measures of social support from Saskatchewan participants, so
we could not test for this variable in the regression models. Although many studies control
for social support, these studies have also suggested social support to be a potential
mediator as risk ratios were largely reduced once social support variables were included in
models for CHD, diabetes, and hypertension (Hummer et al. 1999; Oman et al. 2002;
Gillium 2006). Research has shown that people involved in religious practices enjoy
increased social support, which is recognized as being an important potential mediator in
physical health (Hummer et al. 1999; Oman et al. 2002; Gillium 2006).

Caution must be exercised when generalizing this study’s results to the Canadian
population. Our sample contains many older, white, Christian, non-immigrant individuals
of higher education and income, which is similar to other samples in the published liter-
ature (Hummer et al. 1999; Oman et al. 2002), but not representative of the Saskatchewan
and Canadian population as indicated by the 2006 Census. This is likely the result of
selection bias considering our study sample included only participants eligible to respond
to the question on religious service attendance on the premises of indicating a religious
affiliation in CCHS 4.1. Lastly, our findings may not be easily generalizable to populations
outside of Canada or to smaller ethnic subgroups or populations within Canada.

The exploration of religious factors in relation to CHD, diabetes, and hypertension
remains a promising and important pursuit in Canada. This study is valuable in identifying
possible associations, raising further questions, and guiding subsequent research. Pro-
spective studies are needed to understand the temporal ordering of the relationship between
exposure to religious factors and the incidence of CHD and related risk factors. Further,
these studies will enable the understanding of pathways for the effect of religious factors
on CHD mortality and morbidity, such as the availability of social support and promotion
of health behaviors. Conceptual models such as the socioecological model should be tested
to determine the relation between religious service attendance and health outcomes at the
individual and institutional level. Finally, the effect of ethnicity deserves further inquiry
since Canada’s ethnic population is growing much faster than its total population.

The findings have clinical implications (Matthews et al. 1998). Religion is important to
many Canadians, particularly older adults, and health-care providers should be aware of
how religious factors can affect CHD and related risk factors. Providers might adopt
practices that will help them assess the health-relevant aspects of patients’ religious
commitment. For example, health-care providers can encourage patients to make use of
potentially health-promoting religious resources from patients’ own religious institutions
and traditions to help reduce the risk of CHD, diabetes, and hypertension.
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Conclusion

The findings of this study are the first to suggest religious service attendance may be
associated with the prevalence of CHD, diabetes, and hypertension in Canada. This study
supports further investigation of religious factors influencing these health outcomes in
longitudinal studies and investigation of pathways. Such findings will add to our under-
standing of how religious factors might contribute to the prevention of CHD and related
risk factors.
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