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Abstract
The association between religion, spirituality, and body weight is controversial, 
given the methodological limitations of existing studies. Using the Nurses’ Health 
Study II cohort, follow-up occurred from 2001 to 2015, with up to 35,547 partici-
pants assessed for the religious or spiritual coping and religious service attendance 
analyses. Cox regression and generalized estimating equations evaluated associa-
tions with obesity and weight change, respectively. Religious or spiritual coping 
and religious service attendance had little evidence of an association with obesity. 
Compared with not using religious or spiritual coping at all, the fully adjusted haz-
ard ratios (HRs) were minimally different across categories: a little bit (HR = 1.05, 
95% CI: 0.92–1.18), a medium amount (HR = 1.09, 95% CI: 0.96–1.24), and a lot 
(HR = 1.10; 95% CI: 0.96–1.25) (Ptrend = 0.17). Compared with participants who 
never or almost never attend religious meetings or services, there was little evi-
dence of an association between those attending less than once/month (HR = 1.08, 
95% CI: 0.97–1.10), 1–3 times/month (HR = 1.01, 95% CI: 0.90–1.13), once/
week (HR = 0.92, 95% CI: 0.83–1.02), and more than once/week (HR = 0.94, 95% 
CI: 0.82–1.07) (Ptrend = 0.06). Findings were similar for weight change. There was 
no significant association between religious or spiritual coping, religious service 
attendance, obesity, and weight change. While religion and spirituality are promi-
nent in American society, they are not important psychosocial factors influencing 
body weight in this sample.
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Introduction

In the USA, there are approximately two-thirds of people living with overweight 
(35.2%) or obesity (31.4%) (Centers for Disease Control and Prevention, 2020). 
This chronic disease has multiple causes, including biological, environmental, 
and psychosocial (Goodarzi, 2018; Noriea et  al., 2018; Williams et  al., 2015). 
Religion and spirituality (R/S) is a potentially important psychosocial factor in 
understanding body weight, given its role in the organization of society, social 
relationships, ideology, social norms, and lifestyle behavior (Hill et  al., 2000; 
Koenig et  al., 2012; Paloutzian & Park, 2014). A key social institution in the 
USA, religion is remarkably high compared to other wealthy Western democra-
cies (Pew Research Center, 2015).

The association between R/S and body weight has been widely debated, as 
indicated by the large body of work dedicated to this issue (Koenig, 2012; Yeary 
et al., 2017); indeed, over 85 quantitative articles have been written on the issue 
(Yeary et al., 2017), but the lack of high-quality evidence has resulted in a lack of 
consensus (Koenig, 2012; Yeary et al., 2017). In fact, a review found that 89% of 
quantitative work was cross-sectional, with only 11% incorporating some aspect 
of a longitudinal design (Yeary et al., 2017). Moreover, 41% of studies conducted 
only bivariable analysis, and a mere 8% of studies explored social mechanisms of 
action of the association between R/S and body weight through mediation analy-
sis (Yeary et  al., 2017), using traditional approaches with key limitations (Van-
derWeele, 2015).

Cross-sectionally, a disproportionate amount of research has found a positive 
association between R/S and body weight (Yeary et al., 2017), with a small effect 
size comparable to other social factors (Yeary et al., 2017). Longitudinally, there 
has been little evidence of an association between R/S and body weight (Cline & 
Ferraro, 2006); however, the limited number of studies is heterogenous (Yeary 
et  al., 2017), with respect to the level of evidence for causality (VanderWeele, 
2015). In a study of adults using the Americans’ Changing Lives (ACL) national 
survey, 3617 participants were assessed prospectively from 1986 to 1994 (Cline 
& Ferraro, 2006). There was no significant association between BMI and all 
R/S variables, including religious service attendance, religious media practice, 
religious salience, religious consolation/coping, and religious affiliation. On the 
other hand, for women, religious service attendance was inversely associated with 
obesity (odds ratio [OR] = 0.87; 95% confidence interval [95% CI] = 0.77–0.97) 
and religious media practice was positively associated with obesity (OR = 1.14, 
95% CI: 1.05–1.23). For men, religious consolation/coping was inversely asso-
ciated with obesity (OR = 0.83, 95% CI: 0.71–0.99). In contrast, a retrospective 
cohort study from 2005–2010, among 36,965 adults in Japan, found no signifi-
cant association between the degree of religiosity (i.e., “Are you religious?”) and 
overweight/obesity (Kobayashi et al., 2015). Likewise, in the Dutch Gezondheid 
en Levens Omstandigheden Bevolking Eindhoven en omstreken Study (N = 767), 
among participants aged 20–49, with 6  years of follow-up, religious affiliation 
was not significantly associated with BMI (van Lenthe et  al., 2000). Similarly, 
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among 3010 students from the Twin Cities Minnesota Metropolitan area in the 
Teens Eating for Energy and Nutrition at School Study (1997–2000), spiritual/
religious beliefs were not significantly associated with BMI over 18  months 
(Pasch et  al., 2008). Using the Coronary Artery Risk Development in Young 
Adults Study in the USA, over 18 years of follow-up, with 2433 Black and White 
participants, religious participation in R/S activities was not significantly asso-
ciated with obesity (Feinstein et  al., 2012). Among racially diverse adults aged 
50 and over in the USA (N = 2912), in the Health and Retirement Study, over 
4 years of follow-up, there was no significant association between religious ser-
vice attendance and BMI (Suh et al., 2019). In the predominantly White Growing 
Up Today Study (GUTS) in the USA (N = 7458), there was no significant associa-
tion between religious service attendance and prayer or meditation during ado-
lescence and overweight/obesity in young adulthood from 1999–2010 (Chen & 
VanderWeele, 2018).

Scant attention has been paid to the social mechanisms by which R/S is proposed 
to be associated with body weight (Yeary et al., 2017). Proposed explanations have 
centered on mediators, especially lifestyle factors, including diet, physical activity, 
alcohol consumption, smoking, sleep, and social integration (Dodor et  al., 2018; 
Feinstein et al., 2012; Ferguson et al., 2015; Kim et al., 2003; Koenig, 2012; Kortt 
& Dollery, 2014; Lycett, 2015; Nathenson & Wen, 2012; Yeary et al., 2017), which 
are linked to participation in R/S institutions and the regulation of behavior based 
on religious codes of conduct. However, existing studies are limited by methodo-
logical issues in causal inference (VanderWeele, 2015): inadequate adjustment for 
confounding, single point-in-time measures of exposures, assessment of mediation 
by adjusting for proposed mediators, and lack of temporal ordering of confounders, 
exposure, mediators, and outcome. Another unexplored social mechanism by which 
R/S may be associated with body weight is related to its relationship with psycho-
social stress. The detrimental effects of psychosocial stressors on biological systems 
regulating stress processes are well known, with a wide range of effects on the sym-
pathetic nervous system, immune system, and the hypothalamic–pituitary–adrenal 
(HPA) axis, which controls stress hormones and inflammatory processes that are 
associated with weight gain and obesity (Incollingo Rodriguez et al., 2015; Logan 
& Barksdale, 2008; McEwen & Stellar, 1993). The ability to handle psychosocial 
stressors is a function of many factors, particularly the availability of resilience 
resources, such as R/S.

Using the Nurses’ Health Study (NHS) II, we assessed the association between 
two dimensions of R/S, participation in organized religion or public practices and 
religious or spiritual (R/S) coping, and both obesity and weight change. Next, we 
investigated the social mechanisms by which R/S might be associated with obesity 
and weight change: (i) by applying methodological advances in causal inference and 
mediation (VanderWeele, 2015), we examined the potential pathways through which 
R/S is associated with obesity and weight change, including lifestyle factors and 
social integration; (ii) effect modification to assess the potential differential asso-
ciation of R/S by level of stress in relation to obesity and weight change. This is 
the first study of its kind to prospectively examine these associations, using mul-
tiple waves of data with different dimensions of R/S, including key covariates and 
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temporal ordering of the exposure, covariates, and outcome, which addresses major 
shortcomings identified in existing work (Koenig, 2012; Yeary et al., 2017).

Methods

Sample

The NHS II is a prospective cohort study on risk factors for chronic disease that 
started in 1989, with 116,429 predominantly White, female, nurses in the USA, aged 
25–42 at enrollment (Harvard School of Public Health, 2013). Follow-up for the 
NHS II occurs biennially. R/S was assessed in Supplemental Surveys (2001, 2008) 
and the biennial questionnaire (2013).

In the obesity analysis, the analytic sample was 26,449 for R/S coping and 24,535 
for religious service attendance. Women missing a response on the exposure or 
with a major chronic disease, including obesity, prior to 2001 were excluded from 
the analyses (Figure S1). In the weight change analyses, the analytic sample was 
35,547 for R/S coping and 33,204 for religious service attendance. Women missing 
a response on the exposure or with a major chronic disease, excluding obesity, prior 
to 2001 were excluded from the analyses (Figure S2).

The study protocol was approved by the Institutional Review Boards of the 
Brigham and Women’s Hospital and Harvard T.H. Chan School of Public Health 
(Boston, USA), consistent with the Declaration of Helsinki. The Institutional 
Review Boards allowed participants’ completion of questionnaires to be considered 
as implied consent.

Religion and Spirituality Measures

The organizational religiousness or public practices domain was assessed in 2001, 
2008, and 2013 by the question, “How often do you go to religious meetings or 
services?” with response categories, “never or almost never, less than once/month, 
1–3 times/month, once/week, more than once/week” (Fetzer Institute, 1999; Koenig, 
1997).

The R/S coping domain was assessed in 2001 and 2008 as a positive coping strat-
egy for life stress (Ano & Vasconcelles, 2005; Levin & Vanderpool, 1989; Liu et al., 
2017; Pargament et al., 1998, 2000), using a single item from the COPE Inventory: 
“I try to find comfort in my religion or spiritual beliefs,” with response categories, 
“not at all, a little bit, a medium amount, a lot” (Carver et al., 1989).

Body Weight and Obesity Measurement

Body weight was self-reported in the biennial surveys. Along with self-reported 
height in 1989, a measure of body mass index (BMI) in kg/m2 was derived; these 
are validated indicators in this cohort (Rimm et al., 1990; Troy et al., 1995). Based 
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on the BMI, participants were classified as cases with obesity using standard classi-
fication criteria (i.e., BMI ≥ 30.0) (World Health Organization, 2018). Incident cases 
were identified through the first instance of obesity during follow-up.

Covariates

Based on a review of the literature (Chen & VanderWeele, 2018; Cline & Ferraro, 
2006; Feinstein et al., 2012; Hruby et al., 2016; Hu et al., 2003; Kobayashi et al., 
2015; Koenig, 2012; Noriea et al., 2018; Pasch et al., 2008; van Lenthe et al., 2000; 
VanderWeele, 2015; Williams et  al., 2015; Yeary et  al., 2017), there were several 
covariates identified for this study (see Methods S1): demographic (age, household 
income, country of birth, region of residence, race); stress; childhood and adoles-
cence (abuse, parental socioeconomic status, birthweight, preterm birth, breastfed as 
infant, age at menarche); clinical (oral contraceptive use, parity, menopausal status 
and hormone replacement therapy, depression, physical exam in the last 2 years); 
lifestyle (physical activity, sedentary behavior, alcohol, cigarette smoking, caloric 
intake, DASH style diet, sleep, rotating night shift work); and social integration 
(social–emotional support and Berkman-Syme Social Network Index).

Statistical Analyses

The association between R/S and incident obesity was examined using Cox propor-
tional hazards models to calculate hazard ratios (HR) and 95% CIs from 2001–2015. 
Person-time was accrued by study participants from the return of the 2001 question-
naire until the onset of obesity, newly pregnant status, age 65 because of loss of lean 
muscle mass associated with aging, death, last returned questionnaire, or the end of 
follow-up in June 2015, whichever came first.

The association between R/S and absolute weight change (kg/year), as well as 
relative weight change (percentage change/year), was examined from 2001–2015. 
We assessed the association between R/S and weight change within two periods 
(2001–2007; 2009–2015), in relation to religious coping, which was measured in 
2001 and 2008, and within three periods (2001–2007; 2009–2013; 2013–2015), 
in relation to religious service attendance, which was measured in 2001, 2008, 
and 2013. These analyses were conducted using generalized estimating equations, 
with an unstructured covariance matrix to account for within-individual repeated 
measures. The coefficients from the multivariable analysis represent annual weight 
change (kg) (95% CI) or annual percentage weight change (95% CI). Weight changes 
were excluded when participants were missing body weight, became newly preg-
nant, reached age 65 because of loss of lean muscle mass associated with aging, or 
died.

Covariates were initially assessed and updated using the first available measure 
before religious coping in 2001 and 2008 and before religious service attendance 
in 2001, 2008, and 2013. We tested multiple models to examine the relationship 
between R/S, incident obesity, and weight change. Model 1 was minimally adjusted 
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for age and questionnaire cycle (obesity) or interval (weight change). Model 2 addi-
tionally adjusted for the other R/S exposure, demographic, stress, childhood and 
adolescence, and clinical covariates. Next, Model 3 additionally adjusted for life-
style and social integration, though contemporaneous control of these variables can-
not distinguish between mediators or confounders.

The proposed social mechanisms of action of R/S were investigated in two ways. 
First, the differential association of each R/S measure with obesity and weight 
change across levels of perceived stress was assessed by a bilinear interaction term. 
The results are presented along with a stratified model by tertile of perceived stress. 
As a sensitivity analysis, a similar approach was used to assess effect modifica-
tion by BMI for the weight change analyses, including underweight/normal weight 
(BMI =  < 25.0), overweight (BMI = 25.0–29.9), and obese (BMI ≥ 30.0).

Second, using the causal inference approach (VanderWeele, 2015), mediation 
analysis was conducted to investigate the role of potential mediators in the relation-
ship between R/S and obesity and weight change. We incorporated confounders 
that occurred before R/S coping and religious service attendance in 2001. Media-
tors used were the first available measure after religious coping and religious ser-
vice attendance in 2001: physical activity (2005); alcohol consumption (2003); ciga-
rette smoking (2003); sedentary behavior, including sitting at work or away from 
home or while driving (2005), sitting at home while watching TV/VCR (2005), and 
other sitting at home, e.g., reading, meal times, at desk (2005); sleep length (2003); 
DASH style diet (2003); total calories (2003); Berkman-Syme Social Network Index 
(2008); and social–emotional support (2008). A causal interpretation of mediation 
analysis estimates is premised on the assumption that baseline covariates suffice to 
control for confounding for the exposure–outcome, mediator–outcome, and expo-
sure–mediator relationships (VanderWeele, 2015). Mediation analyses may be of 
interest even when there is no total effect if the direct and mediated effects are in 
opposite directions. For the obesity analysis, we excluded participants who died or 
became obese between baseline and measurement of the mediator or who had miss-
ing mediator information. For the weight change analysis, we excluded participants 
who died, reached age 65, became newly pregnant, or who had missing mediator 
information.

R/S measures were modeled as ordinal variables for tests of trend. Missing covar-
iate information for categorical data were handled using indicator variables. All 
analyses were performed using SAS version 9.3 software (SAS Institute, Inc., Cary, 
North Carolina).

Results

The women in our study were predominantly White with a mean age of 46.6 years 
(standard deviation, 4.5 years) at baseline. Approximately 43.3% of women use R/S 
to cope with stress a lot, and 45.6% of women attend religious meetings or services 
once/week or more. Baseline characteristics of study participants by categories of 
R/S coping and religious service attendance are presented in Tables 1, 2 for the obe-
sity analysis and Tables S1, S2 for the weight change analyses. Overall, participants 
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with the highest household income (≥ $100 000 USD) reported lower levels of R/S. 
On the other hand, participants reporting higher levels of R/S were less likely to 
smoke cigarettes and consume alcohol, but they also reported higher daily caloric 
intake, as well as social–emotional support, social networks, and having received a 
physical exam in the last 2 years.

In the R/S coping analysis, there were 4420 incident obesity cases over 322,054 
person-years of follow-up, and in the religious service attendance analysis, there 

Table 3  Religious or spiritual coping, religious service attendance, and incident obesity in the Nurses’ 
Health Study II, 2001–2015

a Model 1 adjusted for age and questionnaire cycle
b Model 2 additionally adjusted for the other R/S covariate; demographic covariates (household income 
[< $50 000, $50 000–$74 999, $75 000–$99 999, ≥ $100 000 USD], geographic region of residence 
in the USA [Northeast, South, West, Midwest], country of birth [USA/Other]), race [White, Black, 
Asian, Hispanic, Other]); stress covariate (tertiles); childhood and adolescence covariates (abuse 
covariate [0–6], parental ownership of home at birth or infancy [yes, no], paternal education at infancy 
[< high school, high school, 1–3  years of college, ≥ 4  years of college], maternal education at infancy 
[< high school, high school, 1–3 years of college, ≥ 4 years of college], age at menarche [< 12, 12, 13, 
14, ≥ 15], birthweight [< 5.5 lbs., 5.5–6.9 lbs., 7.0–8.4 lbs., 8.5–9.9 lbs., ≥ 10 lbs.], preterm birth [full 
term/ ≥ 2 weeks premature], breastfed as infant [yes, no]); clinical covariates (received a physical exam in 
the last 2 years [yes, no], oral contraceptive use [never, past, current], parity [0, 1, 2, 3, 4, 5, ≥ 6], meno-
pausal status and hormone replacement therapy [premenopausal, postmenopausal/never received HRT, 
postmenopausal/past HRT, postmenopausal/current HRT, postmenopausal/missing HRT, dubious meno-
pause], depression [yes, no])
c Model 3 additionally adjusted for lifestyle covariates (cigarette smoking [never, past, current], alcohol 
[none, 0.1–5.0, 5.1–10.0, 10.1–15.0, 15.1–29.9, ≥ 30.0  g/day], physical activity [metabolic equivalents 
or METs per week, quintiles], sitting at work or away from home or while driving [0–1, 2–5, 6–20, 
21–40, > 40  h/week], sitting at home while watching TV/VCR [0–1, 2–5, 6–20, 21–40, > 40  h/week], 
other sitting at home [e.g., reading, meal times, at desk; 0–1, 2–5, 6–20, 21–40, > 40 h/week], sleep over 
a 24-h period [≤ 5, 6, 7, 8, ≥ 9 h/day], rotating night shift work [0, 1–2, 3–9, 10–19, ≥ 20 years], DASH 
style diet [quintiles], total calories [kcal/day, quintiles]); and social integration covariates (Berkman-
Syme Social Network Index [quartiles], social–emotional support [no confidant, sees or talks with confi-
dant < once/month, > once per month < once/week, > once/week < once/day, ≥ once/day])

Exposure Cases Person-years Hazard ratio (95% confidence interval)

Model  1a Model  2b Model  3c

Religious or spiritual coping
Not at all 386 31,309 Reference Reference Reference
A little bit 926 67,345 1.11 (0.98, 1.25) 1.05 (0.93, 1.19) 1.05 (0.92, 1.18)
A medium amount 1111 78,226 1.12 (1.00, 1.27) 1.09 (0.96, 1.24) 1.09 (0.96, 1.24)
A lot 1997 145,174 1.09 (0.98, 1.21) 1.08 (0.95, 1.23) 1.10 (0.96, 1.25)
Ptrend 0.44 0.30 0.17
Religious meetings or service attendance
Never or almost never 1016 76,256 Reference Reference Reference
Less than once per month 607 42,264 1.12 (1.01, 1.24) 1.08 (0.97, 1.20) 1.08 (0.97, 1.10)
1–3 times per month 665 49,001 1.05 (0.95, 1.16) 1.00 (0.90, 1.12) 1.01 (0.90, 1.13)
Once a week 1164 91,298 0.96 (0.88, 1.05) 0.91 (0.82, 1.01) 0.92 (0.83, 1.02)
More than once a week 573 43,339 1.01 (0.91, 1.12) 0.94 (0.83, 1.06) 0.94 (0.82, 1.07)
Ptrend 0.26 0.04 0.06
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were 4025 incident obesity cases over 302,158 person-years of follow-up, from 
2001–2015. R/S coping and religious service attendance had little evidence of an 
association with obesity, across all models (Table 3). In the fully adjusted model, 
compared to women who did not use R/S to cope with stress, the associations were 
as follows: a little bit (HR = 1.05, 95% CI: 0.92–1.18), a medium amount (HR = 1.09, 
95% CI, 0.96–1.24), and a lot (HR = 1.10, 95% CI, 0.96–1.25) (Ptrend = 0.17). Simi-
larly, compared to women who never or almost never attend religious meetings 
or services, the fully adjusted associations were as follows: less than once/month 
(HR = 1.08, 95% CI: 0.97–1.10), 1–3 times/month (HR = 1.01, 95% CI, 0.90–1.13), 
once/week (HR = 0.92, 95% CI: 0.83–1.02), and more than once/week (HR = 0.94, 
95% CI: 0.82–1.07) (Ptrend = 0.06).

For weight change and percentage weight change, there was little evidence 
of an association with R/S coping or religious service attendance. These findings 
were consistent in all models (Table 4). In the fully adjusted model, women indi-
cating they use R/S to cope a little bit (0.02  kg/year, 95% CI, −  0.02 to 0.05), a 
medium amount (0.01 kg/year, 95% CI, − 0.03 to 0.05), or a lot (0.02 kg/year, 95% 
CI, − 0.02 to 0.05), had minimal differences in weight change relative to women 
who did not use R/S to cope with stress (Ptrend = 0.66). For religious service attend-
ance, in the fully adjusted model, women indicating they attend religious meetings 
or services less than once/month (0.01 kg/year, 95% CI, − 0.03 to 0.05), 1–3 times/
month (0.02 kg/year, 95% CI, − 0.02 to 0.07), once/week (0.02 kg/year, 95% CI, 
− 0.02 to 0.06), or more than once/week (− 0.01 kg/year, 95% CI, − 0.06 to 0.04), 
had minimal differences in annual weight change relative to women who never or 
almost never attend religious meetings or services (Ptrend = 0.80). Similar results 
were found for annual percentage weight change (Table 4). As a sensitivity analysis, 
we excluded participants with obesity at baseline, and the results were similar (not 
shown).

Also, across all models, there was little evidence of effect modification of 
R/S coping, religious service attendance, and obesity by level of perceived stress 
(Table S3). Similar results were observed for weight change and percentage weight 
change when interactions were assessed with perceived stress (Tables S4, S5) and 
BMI (Tables S6, S7).

Finally, there was little evidence from the causal mediation analysis for mediation 
by lifestyle factors and social integration in the association between each R/S meas-
ure and obesity (Table S8), weight change (Table S9), and percentage weight change 
(Table S10).

Discussion

Among female nurses in the NHS II, we prospectively assessed the association 
between R/S coping, religious service attendance, obesity, and weight change. There 
was consistently little evidence of any association. Our findings are congruent with 
the only comparable prospective study, with temporal ordering of exposure, con-
founders, and outcome, by Chen and VanderWeele (2018), who found little evi-
dence of an association between religious service attendance and overweight/obesity 
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among adolescents transitioning into young adulthood in an outcome-wide analysis. 
Their study was based on GUTS, which is a cohort study of children of NHS II par-
ticipants; therefore, the study populations may be similar across psychosocial and 
biological factors. Our findings are also consistent with the prospective ACL study 
regarding use of R/S as a coping mechanism. However, the ACL study found evi-
dence of an inverse association for men, which indicates the potential importance 
of interaction effects by sex for R/S measures. More generally, our findings are rela-
tively consistent with longitudinal research on R/S and body weight, across differ-
ent measures of R/S (Chen & VanderWeele, 2018; Cline & Ferraro, 2006; Feinstein 
et al., 2012; Kobayashi et al., 2015; Pasch et al., 2008; Suh et al., 2019; van Lenthe 
et al., 2000).

On the other hand, our findings partially differ from the ACL study, which found 
an inverse association between religious service attendance and obesity, and a 
positive association between R/S media practice (reading religious books; watch-
ing or listening to religious programs on the television or radio) and obesity over 
8 years of study for women. Methodologically, we had a much larger sample, six 
years longer of follow-up, more than one point-in-time measure for R/S, a broader 
range of covariates, assessed the social mechanisms of action, and used multiple 
waves of data to ensure temporal ordering of the exposure, covariates, and outcome. 
This study operationalized R/S coping and religious service attendance as categori-
cal variables to detect nonlinear associations, along with trend analyses, while the 
ACL study operationalized and analyzed religious service attendance (1[never] to 
6 [once/week]) and religious consolation or seeking spiritual comfort and support 
in dealing with problems (1[never] to 4 [almost always]) as continuous variables. 
Also, we examined two measures of R/S, while they investigated five. Demographi-
cally, the NHS II is predominantly White, middle-aged, female nurses, compared to 
a nationally representative sample of middle-aged participants in the USA.

Finally, we found no support for the hypothesized social mechanisms of action of 
R/S on obesity and weight change, including effect modification of R/S coping and 
religious service attendance by perceived stress or BMI, as well as mediated path-
ways through social integration and several lifestyle factors.

Strengths and Limitations

This study addresses critical methodological issues in previous work (Yeary et al., 
2017). Also, it is the only study to examine the association of two theoretically sali-
ent dimensions of R/S simultaneously with obesity and weight change, as well as 
test longstanding hypotheses on the potential social mechanisms of action through 
effect modification and mediation analyses. We used a prospective study design with 
a large sample size and relatively long duration of follow-up, a comprehensive list of 
covariates, and the repeated measures of R/S variables and covariates allowed us to 
clarify temporality between the exposure, covariates, and outcome, which is critical 
to develop high-quality evidence (VanderWeele, 2015). We updated the exposure 
over the course of follow-up, while most empirical R/S research uses one assess-
ment of the exposure, which implies stability of this concept over time (Pargament, 
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2002). In the mediation analysis, we implemented methodological advances within 
the causal inference approach (VanderWeele, 2015). Finally, the response rate across 
the NHS II cohort surveys is very high, enhancing internal validity.

One limitation of the study is low external validity, as the population is mainly 
White, female, nurses in the USA. We were also limited to analyzing available R/S 
measures (Fetzer Institute, 1999; Mishra et  al., 2017); other dimensions of R/S 
may be important. The homogenization of religious denominations is problematic, 
as social regulations governing lifestyle behaviors associated with body weight are 
wide ranging; for example, Seventh-day Adventists have low levels of obesity (Cline 
& Ferraro, 2006), which reflect restrictive health promoting lifestyle practices (e.g., 
adequate exercise, rest, healthy diet, abstention from alcohol and tobacco), because 
theologically, bodies are the temples of the Holy Spirit, and must, therefore, be cared 
for accordingly (Medina-Remon et al., 2018; Seventh-day Adventist Church, 2020). 
Behavior that is inconsistent with these norms is a form of deviance or moral failure. 
In contrast, there is some evidence that obesity is high among Baptists (Cline & Fer-
raro, 2006), which may be partially explained by the prominent role of high calorie 
food within the context of religious functions and less restrictive norms in relation to 
excess food consumption (Cline & Ferraro, 2006; Sack, 2001).

Conclusion

In a prospective cohort study of female nurses in the USA, we found no significant 
association between R/S coping, religious service attendance, obesity, and weight 
change. These findings suggest that R/S does not play a clinically important role as a 
psychosocial determinant of body weight in this sample. Future studies should focus 
on longitudinal designs that investigate the association between multiple dimensions 
of R/S, particularly religious denomination, obesity, and other plausible chronic 
diseases. An examination of these associations across diverse sociodemographic 
groups and cross-national research, with strict attention to temporality, confounding, 
and social mechanisms of action, is required to build a stronger body of research 
evidence.
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