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Abstract
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Objective—Previous studies on the association between religious service attendance and
depression have been mostly cross-sectional, subject to reverse causation, and did not account for
the potential feedback between religious service attendance and depression. We prospectively
evaluated whether religious service attendance decreased risk of subsequent risk of depression and
whether depression increased subsequent cessation of service attendance, while explicitly
accounting for feedback with potential effects in both directions.
Method—We included a total of 48,984 U.S. nurses who were participants of the Nurses’ Health
Study with mean age 58 years and who were followed up from 1996 to 2008. Religious services
attendance was self-reported in 1992, 1996, 2000, and 2004. Depression was defined as selfreported physician-diagnosed clinical depression, regular anti-depressant use, or severe depressive
symptoms. Multivariate logistic regression and marginal structural models were used to estimate
the odds ratio of developing incident depression, adjusted for baseline religious service attendance,
baseline depression and time-varying covariates.
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Results—Compared with women who never attended services, women who had most frequent
and recent religious service attendance had the lowest risk of developing depression (odds ratio
[OR] =0.71, 95% confidence interval [CI]:0.62–0.82). Compared with women who were not
depressed, women with depression were less likely to subsequently attend religious services once
or more per week (OR=0.74, 95% CI: 0.68–0.80).
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Conclusions—In this study of U.S. women, there is evidence that higher frequency of religious
service attendance decreased the risk of incident depression and women with depression were less
likely to subsequently attend services.
Keywords
Religious service attendance; depression; causal models

INTRODUCTION

Author Manuscript

Depression is the leading cause of disability worldwide, affecting 350 million people of all
ages (1). Approximately 6.7% of Americans are currently suffering from some form of
depression (1). Depression is also a major risk factor for suicide (1). Compared with men,
women are 70% more likely to experience depression over the course of a lifetime. The
mechanisms underlying depression are poorly understood and the standard medications and
treatments reduce depressive symptoms by only about 50% (2). Biological factors (e.g.,
genetic risk, medical illness) as well as psychological and/or spiritual factors (e.g., poor
coping or resilience, low levels of mindfulness) may contribute to the development of
depression (3). For religious patients, religious practice may constitute a complementary
therapy as it can provide social support and may promote a sense of peace, hope, and
meaning in life (4).
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Previous studies have suggested a modest inverse association between religious service
attendance and depression (5–9). However, the majority of these studies have had serious
methodological limitations. Most research has been based on cross-sectional study designs
(10–15), which generally cannot provide evidence of causality. Limited longitudinal
research has been carried out (16–19). Complicating matters further, a recent study by
Maselko et al. suggested that onset of major depression in early life (before 18 years of age)
is associated with subsequent discontinuation of religious service attendance (20). Maselko
et al. pointed out that if this is so, then cross-sectional studies could find a seemingly
protective association between service attendance and depression even if there is no actual
effect, simply because those who are depressed stop attending (20). VanderWeele noted that
even longitudinal studies of service attendance and depression suggested a protective effect
but no study had yet adequately addressed the methodological challenge of feedback with
potential effects in both directions (21). Moreover, previous studies have only used one
measurement of service attendance which captured “prevalent exposure” instead of “incident
exposure”. Previous studies were thus still subject to reverse causation (21). To the best of
our knowledge, no previous study has used repeated measurements of both depression and
religious service attendance, and has been able to evaluate the potential feedback between
religious service attendance and depression.
Using the Nurses’ Health Study (NHS) with repeated measures of service attendance and
depression for up to 12 years of follow-up, we investigated the evidence for whether and to
what extent: 1) religious service attendance is associated with the risk of subsequent
depression; and 2) depression is associated with subsequent religious service attendance.
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METHODS
Study design
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The Nurses’ Health Study (NHS) included 121,701 nurses aged 30–55 years at baseline,
from across the United States, and who were followed up from 1976 to the present (22).
Information on lifestyle and medical history was collected biennially using a selfadministered questionnaire. Participants who had depression or religious service attendance
information missing in 1992 or 1996 (n=49,037), or died before 2000 (n=3,877) were
excluded. Compared with the general population, patients with cancer or cardiovascular
disease have higher depression risk and might alter their religious service attendance. We,
therefore, considered analyses both with and without participants who had a diagnosis of
cardiovascular disease or cancer at baseline (n=19,803). In our primary analysis, we
included a final sample size of 48,984 NHS participants with mean age of 58 years in 1996
(baseline) and followed up to 2008. The study protocol for the Nurses’ Health Study was
approved by the institutional review boards of Brigham and Women's Hospital and Harvard
School of Public Health.
Assessment of religious service attendance
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Religious service attendance in 1996 and 2000 and risk of depression in 2004
—Information on frequency of religious services attendance was self-reported in the 1992,
1996, 2000, 2004, and 2008 questionnaires, with the question “How often in the past year do
you attend religious services?” Responses were “More than once per week, once per week,
1–3 times per month, less than once per month, never or almost never”. To ensure
reasonably large categories, we modeled religious service attendance as four categories:
“More than once per week, once per week, less than once per week, and never or almost
never (reference group).”
Depression in 1996 and 2000 and subsequent religious service attendance in
2004—We also examined associations between depression and subsequent religious service
attendance. For the service attendance outcome in these analyses, we used the information
reported in 2004 and 2008 questionnaires and modeled it as a binary variable (≥ 1/week, <1/
week (reference group)).
Assessment of depression
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Religious service attendance in 1996 and 2000 and risk of depression in 2004
—In the 2000, 2004, and 2008 questionnaires, study participants self-reported whether they
had physician-diagnosed depression. Beginning in 1996 they reported biennially whether
they had regular use of antidepressants. Depression measures in 2004 were taken as the
primary outcomes. In 2004, participants were given the 10-item version of the Center for
Epidemiologic Studies Depression scale (CESD-10). CESD-10 was designed for brief
screening and identification of depressive symptoms in the general population (total scores
range from 0 to 30), and a cutoff point of 10 is recommended for clinically significant
depressive symptoms (23). As a secondary analysis, depression in 2008 was measured using
the Geriatric Depression scale (GDS-15) with 15 items (24, 25); prior data indicate that a cut
off point of 10 yields a sensitivity of 100% and a specificity of 84% (24, 25); Cronbach
Ann Behav Med. Author manuscript; available in PMC 2017 December 01.
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alpha coefficients were 0.75, with modest construct validity (25). Frequently recommended
cutoff points for GDS-15 are currently ≥5 and ≥ 6 (24, 26). We performed the analysis using
a cutoff point of ≥6 points, as unpublished data from an ongoing depression validation study
suggested that 6 is the optimal cutoff point when compared to the gold-standard of DSM-IV
(Diagnostic and Statistical Manual of Mental Disorders-IV) depression by semi-structured
diagnostic interview.
Depression in 1996 and 2000 and subsequent religious service attendance in
2004—For the association between depression and subsequent religious service attendance,
the depression exposure was defined as self-reported physician or clinician-diagnosed
depression or Mental Health Index ≥52, which was available in the Nurses’ Health Study in
1996 and 2000 (yes or no).
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Covariates

Author Manuscript

Statistical methods

We considered a wide range of covariates in our analysis based on evidence from the
literature and prior subject knowledge. We included socio-demographic, social, lifestyle
factors, smoking status, alcohol consumption, post-menopausal hormone use, and health/
medical conditions. Physical/functional limitations or disability was defined as having
limitations activities requiring moderate exertion (e.g., climbing a flight of stairs) or having
more than moderate limitations in demanding activities (e.g., lifting heavy objects).
Covariate information was updated during the follow up and, for each exposure period,
covariates were adjusted for from the questionnaire prior to the exposure assessment. For
example, we adjusted covariates in 1992 for exposure in 1996, and covariates in 1996 for
exposure in 2000.

Religious service attendance in 1996 and 2000 and risk of depression in 2004
—Multivariate logistic regression and marginal structural models were used to calculate
odds ratios between religious service attendance and risk of depression. The marginal
structural models were our primary analysis and explicitly account for feedback between
service attendance and depression, and allow for the estimation of the effects over time even
in the presence of such feedback (27). They control for time-varying confounding by
weighting techniques (27), described below, and were also used to assess the sensitivity of
our conclusions to missing covariates and censoring. Specifically, we generated inverse
probability weights for the service attendance exposure in 1996 and 2000, trimmed using a
5% rule, and applied stabilized weights to the marginal structural model (27). We also fit
multivariate logistic regression models for comparison with other literature.
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For associations between religious service attendance and risk of depression in 2004,
information on service attendance in 1992 was adjusted as a baseline covariate, and service
attendance in 1996 and in 2000 were modeled as categorical exposures with never attending
as the reference group. To examine the robustness of the association between religious
service attendance and depression, we used 3 definitions for the outcome of depression in
2004: 1) depression (yes or no) defined as self-reported physician or clinician-diagnosed
depression, regular antidepressant medication use, or using CES-D-10 ≥10 points; 2)
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depression (yes or no) defined using only the CES-D-10 cutoff of 10; 3) depressive
symptoms (continuous) measured by CES-D-10 (Table 2). We adjusted for demographic,
lifestyle, medical conditions, social support and physical function limitation covariates
measured in 1992 for the 1996 exposure and measured in 1996 for exposure in 2000. We
also adjusted for past religious service attendance frequency and depression status. The
marginal structural models adjusted for feedback and time-varying confounding by
weighting (27). We also evaluated the joint effects of service attendance in 1996 and 2000 in
relation to depression risk. As secondary analyses, we further excluded participants who
were depressed at baseline; we also and examined the association among all participants
including those with cardiovascular disease and cancer, and also among Catholics only,
among Protestants only, and using depression risk in 2008.
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To test the robustness of our results, we compared the following: a complete case approach,
replacing missing data by a carry-forward from the previous questionnaire, and using an
inverse probability weighting method with and without censoring weights to examine the
influence of censoring during 1996–2000. We used sensitivity analysis for unmeasured
confounding to assess how substantial residual unmeasured confounding would need to be to
explain away the observed associations (28).

Author Manuscript

Depression in 1996 and 2000 and subsequent religious service attendance in
2004—Multivariate logistic regression and marginal structural models were used to estimate
odds ratios between depression in 1996 and 2000 and subsequent religious service
attendance. We performed subgroup analysis among participants with no baseline depression
in 1992. Further, to assess robustness of results to censoring, we used several methods
including a complete case approach; replacing missing data by a carry forward from
previous questionnaire; and an inverse probability weighting method with and without
censoring weights.

RESULTS
Religious service attendance and risk of depression

Author Manuscript

Among 48,984 women at 1996 baseline, 37,114 women reported religious service
attendance and 9,244 of them attended more than once per week (Table 1). Participants who
attended religious services more than once per week drank less, were less likely to be
depressed, and were less likely to be a current smoker. In 1996, 6,973 (10.5%) women were
depressed and 42,011 (89.5%) women were depression free (Supplementary Table 1). From
1996 to 2004, 6,432 women developed incident depression. Women who attended religious
services often had higher mental health index scores (i.e., fewer depressive symptoms) and
lower prevalence of self-reported physician or clinician-diagnosed depression (Table 1). In
our study, 41% of women were Catholic and 53% were Protestant.
Using marginal structural models, compared with women who never or almost never
attended religious services in 2000, adjusted odds ratios for depression in 2004 were 0.87
(95% CI: 0.79, 0.97) for women who attended less than once per week, 0.75 (95% CI: 0.67,
0.84) for women who attended weekly, and 0.71 (95% CI: 0.62, 0.82) for women who
attended more than once/week (Table 2). There appeared to be a gradient in the estimates of
Ann Behav Med. Author manuscript; available in PMC 2017 December 01.
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2000 religious service attendance levels with depression risk in 2004. Service attendance in
1996 did not appear to reduce depression risk beyond the associations with attendance in
2000. Results were similar with different analytic approaches or methods for handling
censoring and missing data, or different definitions for depression; results were similar from
both the logistic regression model and the marginal structural model (Data not shown). The
results were consistent across 3 definitions for the outcome depression in 2004 (Table 2).
The results did not substantially change when stratified by Catholic vs. Protestant
(Supplementary Table 2). The results were also similar and significant, although slightly
attenuated, using 2008 depression outcomes (Data not shown).
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For an unmeasured confounder to fully explain away the odd ratio estimate of 0.71, the
unmeasured confounder would have to both increase the likelihood of service attendance
and decrease the likelihood of depression by 2.1-fold, above and beyond the measured
confounders. This would constitute relatively substantial confounding; weaker confounding
would not be sufficient to explain away the association. For an unmeasured confounder to
bring the upper confidence limit of 0.82 for this estimate above 1, the unmeasured
confounder would still have to both increase the likelihood of service attendance and
decrease the likelihood of depression by 1.7-fold. Results were similar after further
excluding participants with physician or clinician-diagnosed depression at baseline and only
restricted to incident depression cases (Data not shown). Models that included an interaction
between religious service attendance in 1996 and 2000 again indicated that more recent
service attendance in 2000 was the stronger predictor, but a change in service attendance
(either increase or decrease) was associated with somewhat higher risk of depression than
continuous attendance (Table 3). Women who attended services frequently in both 1996 and
2000 had the lowest risk of subsequent depression; while women who had frequent
attendance in 1996 but never or less than once per week in 2000 had elevated risk for
depression (Table 3). Regardless of analytic methods used, more recent frequent religious
service attendance was consistently associated with significantly lower risk of depression.
The results were similar after including participants who had cardiovascular diseases and
cancer and also when restricting the analysis to that population, with slightly larger estimates
for that population (Supplementary Table 4). The effect size for service attendance is
comparable to or larger than that of most, but not all, of many other risk factors for
depression (Supplementary Table 3).
Depression and subsequent religious service attendance
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Among 48,984 women at baseline, 6,973 had Mental Health Index ≤52, which was the
cutoff point used to define presence of clinical depression. Compared with women who were
not depressed, women with depression had lower religious service attendance in 1992 and
1996 (Supplementary Table 1). They were more likely to feel stressed either at work or
home, less likely to be currently married, and less likely to be unemployed in the past two
years (Supplementary Table 1).
Using marginal structural models, compared to women without depression, women who
were depressed in 2000 were less likely to attend frequent religious services (once per week
or more) in 2004, with adjusted OR=0.74, (95% CI: 0.68, 0.80) (Table 4). Results were
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similar across religious service attendance outcomes in 2004 and 2008; results were similar
in logistic regression models, but the magnitude of the odds ratios was smaller when
accounting for missing data and censoring (Data not shown). For depression there was also
some evidence for an effect of depression in 1996 lowering the likelihood of subsequent
service attendance (OR=0.91; 95% CI: 0.83, 1.00) beyond the effects of depression in 2000.

DISCUSSION

Author Manuscript

In this prospective cohort study, with repeated measurements of religious service attendance
and depression, women with more frequent service attendance had lower risk of incident
depression. Women with depression were subsequently less likely to attend religious
services compared with those who were not depressed. Results were robust across different
years of services attendance, different analytic methods, accounting for feedback, missing
data and censoring. Our results provide evidence for potential feedback in both directions
with effect sizes of roughly equal magnitude. Our conclusions are consistent with previous
results, and moreover provide evidence of effects in both directions.
Religiosity is multidimensional, and different aspects of religion and spirituality may
therefore be associated with depression differently. In our study, we only have one domain
measure of religiosity or spirituality, namely, service attendance. Our study did not measure
spirituality and other dimensions of a person’s religiosity. Further, frequency of religious
service attendance is also a form of social participation and social engagement, and closely
related to social support. In our study, we attempted to capture religious service attendance
in everyday life in our primary analysis by excluding women with chronic diseases or
comorbidities at baseline since these conditions may alter patterns of religious service
attendances. However, results were similar also when they were included.
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Measurement error is also inevitable in self-reported religious service attendance. However,
previous studies suggest that service attendance is often over-reported (29), which might
lead to an underestimation of effects. Over-reporting might also still preserve relative
ordering. Depression was measured using different validated questionnaires for 1996, 2000,
2004, and 2008. In our study, prevalence of depression may be misclassified due to the
potential of under-detection/under-treatment for depression and under-diagnosis of
depression. However, regardless of the different measures for depression, our results were
robust and consistent. To separate out new cases with persistent or unremitted depression,
we further excluded depression cases at baseline and only evaluated incident depression.
Although we adjusted for major confounders for the association between religious service
attendance and depression, our study is an observational study and may still be subject to
unmeasured confounders and residual confounding. However, for an unmeasured
confounder to fully explain away the association of service attendance with subsequent
depression it would have to both increase the likelihood of service attendance and decrease
the likelihood of depression by 2.1-fold, above and beyond the measured covariates, which
may not be likely. In our study, we did not inquire about potential mediating mechanisms.
All covariates we adjusted for in our analyses were measured in the period prior to the
exposure and thus would not be mediators. Future studies are needed to investigate potential
underlying mediating mechanisms between religious service attendance and depression, and
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also to better assess the effects of other measures of religiosity than frequency of religious
service attendance.
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Religiosity and spirituality vary greatly in style and content across different cultures and
race/ethnicity groups. The strengths of the association between religiosity and health may
differ across gender, race/ethnicity, and different forms of religiosity. Our study mainly
consisted of white Christians, and consisted entirely of U.S. women who were nurses. In this
study, about 90% reported being Protestant or Catholic. The health-related behaviors of
nurses may differ from the general population. Our results might not be generalizable to
other race/ethnicity group and demographic groups with other religious beliefs. Individuals
suffering from depression tend to withdraw from all types of social activities and patterns
may differ with other chronic diseases. However, the extensive confounding adjustment and
robustness of our results to different analytic approaches help ensure the internal validity of
our study.
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Our study findings do not imply that physicians should prescribe religious service
recommendations for patients. The ethical questions are of course complex. However for
patients who are already religious, service attendance might be encouraged as a form of
meaningful social participation to alleviate depression. Somewhat paradoxically, however,
persons with depression are more likely to cease attending. Further study of this
phenomenon merits attention. The results may also be of interest to religious communities in
that those who become depressed tend to cease attendance, which may exacerbate
depression further. Further support could be extended to such persons before they leave. It
may moreover be important for psychiatrists, physicians, and other health care providers to
be aware of and take into account the potential role of faith and belief in depression
prevention and treatment.
The strengths of our study included the large sample size, repeated measures on service
attendance and depression, and analytic methods accounting for feedback. To the best of our
knowledge, no previous study had examined incident rather than prevalent religious service
attendance, the latter of which could still be subject to reverse causation, as depression onset
during adulthood may lead to a lower level of religious service attendance in later life. By
using marginal structural models, we have been able to tease out the feedback between
religious service attendance and depression, and appropriately account for reverse causation
and time dependent confounding. We also have clear temporality of covariates, exposure,
and outcome. Using validated questionnaires, we adjusted for lifestyle, medical history, and
a wide range of potential confounders, along with baseline exposure, baseline outcome, and
time-varying covariates.
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In conclusion, based on a large longitudinal cohort study with repeated measures of religious
service attendance and depression, we found evidence that women with a higher level of
religious service attendance were less likely to develop depression, and women who were
depressed were less likely to attend religious services frequently.
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Table 1

Author Manuscript

Baseline Characteristics of 48,984 Nurses’ Health Study Participants by Frequencies of Religious Services
Attending in 1996
Frequency of religious service attendance
Never or almost never
(n=11,870)

Less than once/wk.
(n=7,899)

Once/wk.
(n=19,974)

More than once/wk.
(n=9,244)

61.5(7.0)

61.5(7.1)

61.5(7.0)

61.5(7.0)

Caucasian

97

97

97

98

African American

1

1

1

1

Other

2

2

2

1

73

74

78

77

High school

68

67

71

70

Bachelor

21

22

19

21

Master or above

11

11

9

8

Catholic

29

28

53

40

Protestant

62

63

43

53

Live alone, %

15

15

13

14

Not Employed in Last 2 Years, %

37

34

37

40

Number of close friends, continuous

3.2(1.0)

3.4(1.0)

3.4(1.0)

3.5(1.1)

Have someone close to talk to (yes or no), %

92

94

94

95

Self-reported clinician-diagnosed depression in 1996,
binary, % b

13

11

10

9

Mental Health Index-5 score in 1996, continuousa

78.4(14.7)

78.9(13.8)

79.9(13.2)

81.5(12.1)

Physical activity, 10 MET-hrs. /wk.

2.04(2.4)

2.0(2.4)

1.9(2.2)

1.9(2.2)

Weight change since age 18, kg

13.2(26.1)

13.3(25.9)

13.3(25.3)

13.6(25.4)

Alternative Healthy Eating Index 2010, continuousc
Alcohol intake (g/day), %

47.9(10.5)

47.9(10.3)

46.9(10.1)

47.7(10.1)

0

59

58

55

43

<5

28

32

31

26

5.1– 15

19

18

17

12

15.4–30

6

5

4

3

>30

6

3

3

2

Past smoker

45

44

41

35

Current smoker

20

15

11

6

Never smoker

65

59

52

41

Age, years
Race/ethnicity, %

Currently married, %
Nurses’ education level, %

Author Manuscript

Religious group, %

Author Manuscript

Smoking status, %

Author Manuscript

Body Mass Index (BMI) , %
<18 kg/m2

17

16

17

17

18.1–21

kg/m2

32

34

32

32

21.1–23

kg/m2

22

24

24

24
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Frequency of religious service attendance

Author Manuscript

Never or almost never
(n=11,870)

Less than once/wk.
(n=7,899)

Once/wk.
(n=19,974)

More than once/wk.
(n=9,244)

23.1–25 kg/m2

20

19

19

19

25.1–27 kg/m2

4

4

4

5

27.1–30 kg/m2

3

2

3

2

kg/m2

2

1

1

1

Hypertension, %

27

27

26

26

High cholesterol, %

41

42

42

42

Diabetes, %

3

3

3

3

Have physical/functional limitations, %

48

48

46

47

30+

a

Measured by Mental Health Index. Higher score represent less depressive symptoms. Depression was defined as MHI ≤52.

b

Self-reported depression diagnosis or anti-depressant use

Author Manuscript

c
Higher Alternative Healthy Eating Index 2010 (AHEI2010) represents better diet quality

Author Manuscript
Author Manuscript
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Author Manuscript

Author Manuscript

Author Manuscript

1.00

1·09

1·15

< 1/wk.

1/wk·

> 1/wk·

0·98, 1·36

0·95, 1·24

0·89, 1·12

0·87

0·75

0·71

< 1/wk·

1/wk·

> 1/wk·

0·62, 0·82

0·67, 0·84

0·79, 0·97

0·65

0·72

0·87

Reference

1·18

1·12

1·04

Reference

0·55, 0·76

0·63, 0·82

0·77, 0·98

0·98, 1·43

0·95, 1·30

0·91, 1·19

−0·53

−0·48

−0·20

Reference

0·12

0·11

0·03

Reference

Estimate

0·10

0·09

0·08

Reference

0·12

0·10

0·09

Reference

Std Err

<·0001

<·0001

0·01

Reference

0·29

0·27

0·70

Reference

P value

Continuous level of depressive symptomsc
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Binary CESD-10 binary (≥ 10)· Measured by CESD-10· Higher score represent more depressive symptoms· Total score ranges from 0 to 30· Depression was defined as CESD-10≥ 10·

CESD-10 continuous· Measured by CESD-10· Higher score represent more depressive symptoms· Total score ranges from 0 to 30· Depression was defined as CESD-10≥ 10·

c

b

Binary variable of depression :Defined as participants who either self-reported a physician or clinician-diagnosed depression, or use of antidepressant medications, or CESD-10 ≥ 10

a

Marginal structural model with weights accounted for censoring and missing data

Multivariate model adjusted for age (years), baseline depressive symptom in 1992(continuous), baseline religious service attendance in 1992 (never, less than once/week, once/week, more than once/week),
live alone (yes, no), not employed in the past 2 years (yes, no), marital status (currently married, yes, no), nurses’ education level (high school, bachelor, master), husband education level (under high school,
high school graduate, college or above), postmenopausal hormone use (never, current, past), race/ethnic groups(Caucasian, African American, Asian, Hispanic, other), geographic region (middle, north,
south), census track level median family income (dollars per year, continuous), height (continuous), family history of Myocardial Infarction(yes, no), family history of cancer(yes, no), family history of
diabetes(yes, no), body mass index (BMI,<18, 18·1–21, 21·1–23, 23·1–25, 25·1–27, 27·1–30, >30+ kg/m2), weight change since age 18 (kg), physical activity (MET hrs·/wk·), hypertension(yes, no),
hypercholesterolemia (yes, no), diabetes(yes, no), diet quality (Alternative Healthy Eating Index 2010, continuous), alcohol consumption (0, <5, 5·1–15, 15·4–30, >30 g/day), number of close friends
(continuous), have someone close to talk to(yes, no), smoking status (never, current, past), physical/functional limitations (yes, no)

CI: confidence interval

Reference

Never

Religious service attendance in 2000

Reference

Never

Religious service attendance in 1996

95% CI

Odds ratios

Odds ratios

95% CI

Presence of severe depressive symptoms b

Depression a

Marginal Structural Model

Multivariate Associations Between Religious Services Attendance in 1996 and 2000 with Subsequent Onset of Depression in 2004

Author Manuscript
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Author Manuscript

Author Manuscript

Author Manuscript
Reference
0·87
0·90
0·99
1·33
1·05
0·82
0·80

< 1/wk· in 1996 and never in 2000

< 1/wk· in 1996 and <1/wk· in 2000

< 1/wk. in 1996 and 1/wk. in 2000

< 1/wk. in 1996 and >1/wk. in 2000

≥ 1/wk. in 1996 and never in 2000

≥1/wk. in 1996 and <1/wk. in 2000

≥1/wk. in 1996 and 1/wk. in 2000

≥1/wk. in 1996 and >1/wk. in 2000

0·70, 0·92

0·72, 0·92

0·91, 1·22

1·09, 1·62

0·70, 1·39

0·77, 1·05

0·78, 0·96

95% CI

0·71

0·79

1·05

1·24

1·18

0·80

0·86

Reference

Odds ratios

0·61, 0·84

0·69, 0·91

0·88, 1·24

0·98, 1·57

0·81, 1·73

0·67, 0·97

0·76, 0·98

95% CI

Presence of severe depressive symptoms b

−0·44

−0·38

0·02

0·30

0·14

−0·31

−0·21

Reference

Estimate

0·10

0·09

0·11

0·18

0·32

0·12

0·08

Reference

Std Err
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CESD-10 continuous. Measured by CESD-10. Higher score represent more depressive symptoms. Total score ranges from 0 to 30. Depression was defined as CESD-10≥ 10.

c

Binary CESD-10 binary (≥10). Measured by CESD-10. Higher score represent more depressive symptoms. Total score ranges from 0 to 30. Depression was defined as CESD-10≥ 10.

Binary variable of depression :Defined as participants who either self-reported a physician or clinician-diagnosed depression, or use of antidepressant medications, or CESD-10≥ 10

b

a

Marginal structural model with weights accounted for censoring and missing data.

Multivariate model adjusted for age (years), baseline depressive symptom in 1992(continuous), baseline religious service attendance in 1992 (never, less than once/week, once/week, more than once/week),
live alone (yes, no), not employed in the past 2 years (yes, no), marital status (currently married, yes, no), nurses’ education level (high school, bachelor, master), husband education level (under high school,
high school graduate, college or above), postmenopausal hormone use (never, current, past), race/ethnic groups(Caucasian, African American, Asian, Hispanic, other), geographic region (middle, north,
south), census track level median family income (dollars per year, continuous), height (continuous), family history of Myocardial Infarction(yes, no), family history of cancer(yes, no), family history of
diabetes(yes, no), body mass index (BMI,<18, 18.1–21, 21.1–23, 23.1–25, 25.1–27, 27.1–30, >30+ kg/m2), weight change since age 18 (kg), physical activity (MET hrs./wk.), hypertension(yes, no),
hypercholesterolemia (yes, no), diabetes(yes, no), diet quality (Alternative Healthy Eating Index 2010, continuous), alcohol consumption (0, <5, 5.1–15, 15.4–30, >30 g/day), number of close friends
(continuous), have someone close to talk to(yes, no), smoking status (never, current, past), physical/functional limitations (yes, no).

<·0001

<·0001

0·88

0·09

0·65

0·01

0·01

Reference

P value

Continuous level of depressive symptoms c

1 Measured by CESD-10. Higher score represent more depressive symptoms. Total score ranges from 0 to 30. Depression was defined as CESD-10≥ 10.

Odds ratios

Religious service attendance

Depression a

Marginal Structural Model

Transitions in Religious Services Attendance in 1996 and 2000 with Subsequent Onset of Depression in 2004

Author Manuscript
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Author Manuscript

Author Manuscript

Author Manuscript
Reference
0·75

0·74

0·68, 0·80

Reference

Yes

0·91

No

Reference

0·91

Yes

0·83, 1·00

Reference

No

Odds ratio

Odds ratio

95% CI

1996–2008

1996–2004

0·69, 0·82

0·83, 1·00

95% CI

Religious service attendance (≥ 1/week) in 2008

Marginal structural model with weights accounted for censoring and missing data.

diabetes(yes, no), body mass index (BMI,<18, 18.1–21, 21.1–23, 23.1–25, 25.1–27, 27.1–30, >30+ kg/m2), weight change since age 18 (kg), physical activity (MET hrs./wk.), hypertension(yes, no),
hypercholesterolemia (yes, no), diabetes(yes, no), diet quality (Alternative Healthy Eating Index 2010, continuous), alcohol consumption (0, <5, 5.1–15, 15.4–30, >30 g/day), number of close friends
(continuous), have someone close to talk to(yes, no), smoking status (never, current, past), physical/functional limitations (yes, no).

Multivariate model adjusted for age (years), baseline depressive symptom in 1992(continuous), baseline religious service attendance in 1992 (never, less than once/week, once/week, more than once/week),
live alone (yes, no), not employed in the past 2 years (yes, no), marital status (currently married, yes, no), nurses’ education level (high school, bachelor, master), husband education level (under high school,
high school graduate, college or above), postmenopausal hormone use (never, current, past), race/ethnic groups(Caucasian, African American, Asian, Hispanic, other), geographic region (middle, north,
south), census track level median family income (dollars per year, continuous), height (continuous), family history of Myocardial Infarction(yes, no), family history of cancer(yes, no), family history of

Depression in 2000

Depression in 1996

Follow up period

Religious service attendance (≥ 1/week) in 2004

Multivariate Associations Between Depression in 1996 and 2000 and Subsequent Frequent Religious Services Attendance (≥ once/week) in 2004 and
2008

Author Manuscript
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