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Abstract

Can the religious values of an entire geographic area affect the BMI of people liv-
ing in that same area, even people with different religious values? Although prior
research has demonstrated that individual religious characteristics are associated
with individual BMI, less is known about how the overall religious context influ-
ences BMI. Using multilevel analyses on two waves of the National Study of Youth
and Religion merged with county-level variables, this study finds that a county’s
higher Catholic population share is associated with lower individual BMI even after
controlling for various individual and county-level variables. Surprisingly, this Cath-
olic contextual effect on BMI applies to almost everyone living in a predominantly
Catholic county regardless of individual Catholic identity and residential movement
across counties. In contrast, county-level conservative Protestant population share is
linked with higher BMI. However, this conservative Protestant contextual effect is
explained by county-level socioeconomic variables.

Keywords Religious context - BMI - Young adults

Introduction

As of 2015, no American state had a prevalence of obesity less than 20% and some
states, such as Mississippi and West Virginia, had an obesity prevalence of 35% or
greater (Centers for Disease Control and Prevention 2015). These numbers represent
a sharp rise when compared to the 11% obesity rate nationwide back in the early
1960s. Worse still, the observed trend is expected to continue as social scientists
forecast that by 2030, half of the US adult population will be obese (CDC 2015).
Experts note that the prevalence of obesity is attributed to health problems, such as
diabetes, heart disease, mortality, and reduced physical function (Ayers et al. 2010).
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Considering the onset of a potential public health crisis, social scientists have
examined how a major social institution, such as religion, may either facilitate or
inhibit the growth of obesity. A focus to study the impact of religious effects on
obesity or BMI is needed when one considers that religion is not only a personal
matter, such as how one perceives God or interprets religious scriptures, but can
also be treated as a dynamic social institution that undeniably produces social forces
mobilizing people and powerfully reshapes individual and community outcomes.
For instance, followers from different religions hold divergent values on a variety
of issues, such as education (e.g., Stroope et al. 2015), marriage (e.g., Hout et al.
2001), and community investment (Beyerlein and Hipp 2005). When a religion’s fol-
lowers account for a large share of local population, its followers are likely to come
into contact with local residents from other religions and eventually transmit their
cultural values to the general population of the entire area. Prior studies have sug-
gested that this value transfer might lead to variations in notable outcomes, such as
suicide rates (Durkheim 1897) and economic development (Weber 1930), between
regions dominated by different religions.

In line with this, the civic community theory makes more specific remarks on
how religion may function as a sociocultural force influencing a broad range of indi-
vidual and social outcomes. The theory argues that more civically engaged religious
groups, such as Catholics, tend to believe that a better solution to social ills is social
investment and collaborations across group boundaries (Beyerlein and Hipp 2005;
Putnam 2000). As a result, individuals in areas with a large presence of those civi-
cally engaged religious groups tend to invest more in infrastructure and focus more
on the well-being of the whole community. Such cultural emphasis on social activ-
ism and this-worldly interest can lead to the creation of a better socioeconomic envi-
ronment in areas with a large presence of civically engaged religious groups and
consequently better health outcomes including lower mortality rates (Blanchard
et al. 2008).

In contrast, more conservative religious groups, such as the conservative Protes-
tants, tend to believe that social ills are primarily the result of personal moral failures
and warrant corrective measures such as religious redemptions rather than social
and secular interventions. Thus, areas with a large presence of conservative Prot-
estants place less emphasis on investment in social infrastructures, thereby leading
themselves to a less desirable socioeconomic environment. As a result, communities
with a large presence of conservative Protestants and their other-worldly values tend
to fare worse on important health outcomes such as mortality rates (Blanchard et al.
2008).

One of the primary interests of this study is to determine the manner in which the
religious civic community will influence its BMI. In other words, will the religious
civic community influence BMI just like prior studies have found for other health
outcomes? Or, will religion mainly affect one’s BMI through individual rather than
contextual-level religious characteristics? Unfortunately, with focus on individual-
level religious characteristics, most prior research fails to help us answer these
questions. Instead, this study has chosen a methodology based on data from wave
3 and wave 4 of the National Study of Youth and Religion (NSYR) merged with
county-level variables from the U.S. Census 2000 and the Religious Congregations
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and Membership Study (RCMS) 2000 to address the unanswered questions. By so
doing, this study intends to contribute to a renewed, multilevel understanding of the
relationship between religion and BMI.

Literature Review

In a study of this nature, a good starting point is the question: What socio-demo-
graphic factors predict body mass index, BMI? In social science research, great
efforts have been made to better answer this question. Some prior studies suggest
that BMI is associated with health behaviors, such as drinking and smoking (e.g.,
Kim et al. 2003); socioeconomic status, such as education and income (BeLue et al.
2009); race and ethnicity (e.g., Cossrow and Falkner 2004); residential location,
such as living in the South (CDC 2015); and the bodyweights of one’s close social
ties (e.g., Christakis and Fowler 2007).

When it comes to the sociology of religion, prior research has also found some
interesting connections between individual religious characteristics and BMI. In a
nationally representative sample of US adults, Ferraro (1998) points out that dedi-
cated religious practices such as active church participation, reading religious books,
and being exposed to religious media bear a positive relationship with obesity and
a negative one with being thin. The author suggests that instead of functioning as a
public health venue promoting a healthy diet among the congregants, many Ameri-
can religious institutions support and promote the social tolerance of people who
are overweight or obese. Meanwhile, these same institutions pay more institutional
attention and effort to the deviancy of substance use, such as alcohol and tobacco,
rather than gluttony. This phenomenon, according to the author, may potentially
increase the chance of becoming overweight or obese among the religiously active
(Ferraro 1998).

According to Kim et al. (2003), religious practice is no longer a robust predictor
of BMI once individual health behaviors, such as drinking and smoking, are con-
sidered. Although the Kim study may have challenged Ferraro’s findings, to some
extent, this mediating effect of substance use on religious practice and BMI may
also confirm what Ferraro speculates—an overemphasis on preventing substance
abuse combined with a consequent lack of effort in reinforcing healthy eating habits
that may contribute to heavier body weight among the religious. Kim et al.’s finding
is later confirmed by a large-scale study of US adults. The study indicates that after
considering individual health behavior and socioeconomic status, regular attendance
at religious services is no longer significantly related to one’s weight status (Gillum
2006).

Besides individual religiosity, individual religious affiliation has also been
found to be an important and reliable predictor of BMI. Kim et al. (2003) show
that, although the individual religiosity effect on BMI may be explained by health
behaviors, the denominational effect on BMI remains robust: conservative Protes-
tant men have a significantly higher BMI compared to men with no religion. Using
a more sophisticated evaluation of the Protestant denomination, Cline and Ferraro
(2006) find that, in the case of women, affiliation with the Baptist denomination is

@ Springer



Journal of Religion and Health (2021) 60:1160-1178 1163

associated with higher BMI. Significant denominational variations in BMI have also
been found in Australia where, in general, a Christian affiliation is tied to a higher
BMI (Kortt and Dollery 2014) and in England where men with a Christian or Sikh
affiliation have a higher BMI than men without a religious affiliation (Lycett 2015).

Despite these interesting findings, our knowledge of the interaction between reli-
gion and BMI at the macro-level remains limited to bivariate associations (e.g., Fer-
raro 1998). Still, some interesting religion-based questions regarding effects on BMI
can be raised. Two such questions are: (1) What happens to an individual’s BMI
when a person lives in an area with a large religious following that is known to be
linked with a higher BMI? (2) When it comes to BMI, will a religious denomina-
tion’s BMI characteristics influence nonmembers who happen to share the same
geographic space?

To better understand how contextual-level religion may influence important indi-
vidual and social outcomes, consider the civic community theory. The theory sug-
gests that religion is a group property whose influence is diffusive, that is, it affects
the entire community. Specifically, the civic community theory argues that when
a community has a prevalence of religious values emphasizing saving the world
through active social investment and community collaborations, such a community
may produce a social environment that features more positive individual and social
outcomes (Beyerlein and Hipp 2005), such as lower mortality rates (Blanchard et al.
2008) and lower crime rates (Ulmer and Harris 2013). Prior research has shown that
Catholics tend to embrace so-called civically engaging values. For example, in his
encyclical, Pope John Paul II has argued that it is important for Catholics to resolve
social ills through active social interventions and more equitable economic develop-
ment (Pope John Paul IT 1988). When an area has a large presence of Catholics with
a high regard for civic values, one may expect that such an area tends to invest more
on its infrastructures and the well-being of its residents. As a result, people living in
that community may benefit from its more enabling social environment.

Based on the civic community theory and prior research, it might be possible that
when an area has a significant presence of Catholics with their strong civic values,
that area may develop a more desirable social environment, thereby leading to lower
BMISs for all residents living in that area. Therefore, this study hypothesizes that:

H1 There is a negative relationship between county-level Catholic population share
and individual BMI

In contrast, when a community is suffused with religious values that define many
social problems as personal, moral issues, such a community may turn to personal
religious redemptions rather than social, secular remedies for solutions. Conse-
quently, such a community may invest less in its social infrastructure as social prob-
lems are perceived to be the result of personal moral crises rather than a shortage of
resources and enabling factors within the community. One religious denomination
whose behavior resembles such a scenario is that of the conservative Protestants.
Their religious teachings and values tend to direct one to fervent religious devotions
and to other-worldly pursuits (Beyerlein and Hipp 2005). When a community has
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a prevalence of such cultural and religious values, one may expect less investment
being made to improve the community and a resulting social environment which
oftentimes is linked with undesirable outcomes, such as higher mortality rates
(Blanchard et al. 2008) and higher violent crime rates (Desmond et al. 2010).

Thus, based on civic community theory, it might be possible that when an area
has a significant presence of conservative Protestants with their inherent cultural
values, that area may develop a less desirable social environment which leads to
higher BMIs for its residents. Therefore, this study hypothesizes that:

H2 There is a positive relationship between county-level conservative Protestant
population share and individual BMI.

By using nationally representative panel data (NSYR) merged with county-level
data from the U.S. census and the Religious Congregational Membership Survey
(RCMYS)), this study will be able to better assess whether individual-level or contex-
tual-level religious composition accounts for the simple associations that have some-
times been found between religious variables and BMI.

Methods

The data in this study come from three sources, namely wave 3 (2008) and wave
4 (2012) of the National Study of Youth and Religion (NSYR), the U.S. Census
2000, and the Religious Congregations and Memberships Study (RCMS) 2000. The
NSYR is a nationally representative telephone survey of 3290 youth whose major
purpose is to explore the religious and spiritual life of America’s youth as well as
their political, social, and cultural attitudes as they transition from adolescence into
adulthood (Smith 2008; Smith and Pearce 2003, 2005).

The NSYR panel data feature a multi-wave arrangement. Wave 1 of the NSYR
was conducted in 2003, when the respondents were aged 13—17. For each teen
respondent, a parent was also interviewed concerning the family environment in
which the teen respondent grew up. Wave 2 of the NSYR was conducted in 2005
when the respondents were aged 16-20. The NSYR also has wave 3 (2008) and wave
4 (2012) survey data which capture the respondents’ life during formal adulthood.
Because body mass index (BMI) data are only available in the wave 3 and wave 4
subsets of the NSYR data, this study will use these two wave sets for analyses.

Although the NSYR data provide a great deal of religious and delinquency meas-
ures which serve the purposes of this study, it originally did not contain any con-
textual-level data. With permission from the principal investigators of the NSYR,
the NSYR data were merged with the county-level U.S. Census 2000 data and the
county-level data in the Religious Congregations and Membership Study (RCMS)
2000 so that a multilevel approach for using the NSYR data is now possible.

The RCMS 2000 contains data on the number of congregations and adherents
(official members with or without children in a given denomination) for participat-
ing religious groups in each county of the USA (Grammich et al. 2012). The RCMS
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contains data on most denominations, especially the larger denominations, and thus,
the RCMS data include most, but not all, religious adherents in each county. From
the RCMS data, one can calculate a variety of important religious contextual meas-
ures, such as rates of adherence per 1000 population in a county for all denomina-
tions combined, for each specific denomination considered separately, and for each
of several groupings of similar denominations as described below.

Measurements
Focal Dependent and Independent Variables

The dependent variable used in the study is body mass index (BMI) whose values
are available in wave 3 and wave 4 of the NSYR. The mean BMI in wave 3 is 24.74
which, according to the BMI categories of the National Institute of Health, is inter-
preted as close to being overweight (BMI>25). The mean BMI in wave 4 is 26.79,
a value which falls into the overweight category. Due to the positive skewness of the
BMI scores in both waves, the BMI scores are log transformed in both waves; this
operation reduces skewness significantly.

The key independent variables selected in the study are the log-transformed
adherence rate of religious denominations per 1000 population of a county calcu-
lated from the RCMS 2000 data for the counties in which each NSYR respondent
lives. The classification of denominations was done in ways that parallel the clas-
sification technique used in the popular Steensland et al. (2000) classification of
denomination in the US General Social Survey. Although in the early analyses all
kinds of denominational population share were analyzed, only the conservative Prot-
estant and Catholic population share variables have been selected due to their statis-
tically significant main relationships with the BMI-dependent variable. Thus, in the
analyses that follow, the study will focus only on these two key independent vari-
ables. Because these population share variables have substantial positive skewness,
the natural logs of the conservative Protestant and Catholic population share vari-
ables will be taken for all analyses.

Control Variables

This study controls for a variety of variables which, as prior research suggests, may
influence BMI. These control variables can be broadly categorized into individual-
level controls and county-level controls. The individual-level controls capture the
religious and demographic profiles of the youth, while the county-level controls are
mostly enlightened by prior research which suggests that some contextual-level soci-
oeconomic characteristics may deeply impact individual conformity and deviance
(e.g., Leventhal et al. 2009). Table 1 provides a brief summary of the number of
cases, mean, standard deviation, and minimum and maximum value for each con-
trol variable. In addition, the principal component analysis (PCA) was conducted
to reduce the number of control variables which resulted in one principal compo-
nent on personal religiosity, one principal component on substance use, and three
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Table 1 Descriptive statistics

Variable N Mean SD Min., Max

Dependent variables (logged)

BMI (w3) 2509 319 0.19 264,415
BMI (w4) 2056 326 022  2.60,4.13
Key independent variables (logged)

Rates of Catholic per 1000 population (w3) 2506 4.84 .15 -1.12,6.62
Rates of Catholic per 1000 population (w4) 2117 493 .05  —-1.12,6.79

Rates of conservative Protestant per 1000 population (w3) 2515 4.69 0.92  0.32,6.88
Rates of conservative Protestant per 1000 population (w4) 2130 466 089 1.84,6.51

Individual-level religious characteristics

Religiosity component 1 (w3) 2513 0 1.67 —2.42,3.87
Religiosity component 1 (w4) 2115 0 1.68 —2.02,4.19
Conservative Protestant (w3) 2532 0.28 0.45 0,1
Conservative Protestant (w4) 2137 0.19 039 0,1
Mainline Protestant (w3) 2532 0.10 030 0,1
Mainline Protestant (w4) 2137 0.06 024 0,1
Black Protestant (w3) 2532 0.07 026 0,1
Black Protestant (w4) 2137 0.05 0.22 0,1
Catholic (w3) 2532 0.17 0.17 0,1
Catholic (w4) 2137 0.14 035 0,1
Jewish (w3) 2532 0.03 003 0,1
Jewish (w4) 2137 0.04 0.19 0,1
Mormon (w3) 2532 0.02 002 0,1
Mormon (w4) 2137 0.02 0.15 0,1
Not religious (w3) 2532 0.25 0.25 0,1
Not religious (w4) 2137 0.35 0.48 0,1
Other religion (w3) 2532 0.03 0.03 0,1
Other religion (w4) 2137 0.02 015 0,1
Indeterminate (w3) 2532 0.04 0.04 0,1
Indeterminate (w4) 2137 0.12 033 0,1
Individual-level demographic characteristics

Female (wl) 3370 0.50 050 0,1
White (w1) 3349 0.66 047 0,1
Age (W3) 2532 20.02 145 17,24
Age (w4) 2141 25.47 1.50 20,32
Marital status (w3) 2528 0.06 023 0,1
Marital status (w4) 2140 0.25 043 0,1
Educational attainment (w4) 2137 3.00 1.10 1,5
Income (w3) 2441 5.72 592 0,26
Income (w4) 2058 4.29 229 1,16
Inter-county residential change (w3, w4) 1855 0.56 0.50 0,1
South (w3) 2516 0.42 049 0,1
South (w4) 2130 0.40 049 0,1
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Table 1 (continued)

Variable N Mean SD Min., Max
West (w3) 2516 0.19 039 0,1

West (w4) 2130 0.21 039 0,1

Midwest (w3) 2516 0.16 036 0,1

Midwest (w4) 2130 0.15 036 0,1

Northeast (w3) 2516 0.23 043 0,1

Northeast (w4) 2130 0.23 042 0,1
Substance use

Substance use component 1 (w3) 2515 0 1.32 —1.59,2.77
Substance use component 1 (w4) 2110 0 127  -2.07,2.04
County-level characteristics (logged)

Proportion black (w3) 2509 -2.79 1.50 —-8.69, — .17
Proportion black (w4) 2129 —-2.78 1.46 - 8.69, - 1.72
Proportion 65+ (w3) 2516 —-2.15 027 —-3.22,-1.11
Proportion 65+ (w4) 2130 -2.16 027 -321,-1.16
County SES component 1 (w3) 2474 0 2.27 —-9.21,6.24
County SES component 1 (w4) 2099 0 226 —9.57,6.03
County SES component 2 (w3) 2474 0 1.58 —5.05,5.56
County SES component 2 (w4) 2099 0 1.62 —4.98,5.64
County SES component 3 (w3) 2474 0 1.15  —2.46,4.04
County SES component 3 (w4) 2099 0 1.11 —2.56,3.52

principal components on county-level socioeconomic environment. Table 2 presents
the details of PCA analyses including item loadings, eigenvalues, and proportion
variance for each principal component.

Plan of Analysis

The respondents in the survey data are clustered in counties, a feature that requires
the adoption of mixed-effect modeling. This approach allows lower level parameters
to randomly vary across higher level units. In particular, this study uses a three-level
multilevel modeling approach, a form of mixed-effect modeling that clusters the
time (age) effect within each individual respondent, and the individual effect within
the same county. Equations used at each level of the three-level model are provided.
To simplify the process of data presentation and its interpretation, only one variable
from each level is included in the equations below: one variable at level 1 (time),
age a;, one variable at level 2 (individual), individual Catholic identity X, j» and
one variable at level 3 (county), the Catholic population share W, to predict the
outcome variable BMI y,;.
Combined equation:

Yii = Yoo + Y001 Woor + Y010Xo01j + Y1001 + Yo11 Wooir Xoi; + €4 + Toij + Hooj

Level 1 (time) equation:
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Table 2 Item loadings for principal components, with principal components’ eigenvalues and proportion
of explained variance in italic

Item loadings County SES 1 County SES 2 County SES 3
Prop. service 0.221 0.282 0.317

Prop. retailing 0.369 0.369 -.013

Prop. farming —.287 —.140 0.499

Prop. construction -.217 —.347 0.280

Prop. manufacturing —.283 —.246 —.171

Prop. professional 0.388 —.148 0.052
Urbanization 0.325 0.209 -.099

Rates of adults college degree 0.406 —.047 0.077
Median household income 0.319 -.335 - .157
Poverty rates —.181 0.523 0.155

Rates of single mother household —.035 0.495 —.262
Residential stability -.220 —-.097 —.638
Eigenvalue 5.381 2.466 1.148
Proportion variance 0.449 0.206 0.096

Item loadings Religiosity 1
Religious service attendance 0.503
Importance of religion 0.522
Reading scriptures alone 0.465
Praying alone 0.508
Eigenvalue 2.792
Proportion variance 0.698

Item loadings Substance use 1
Frequency of drinking 0.551

Ever smoked 0.564

Ever used drugs 0.615
Eigenvalue 1.695
Proportion variance 0.565

Yij = o + 7y + €ij>

Level 2 (individual) equation:

7o = Pooj + Po1iXo1j + Toijs
Ty = p 10
Level 3 (county) equation:

Booj =Yooo + Yoo1 Woor + Hoo;
Boi; =Yo10 + You Woor

ﬂmj =Y 00
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where y,; is BMI of ith individual in jth county at age 7 and the intercept of grand
mean BMI Y, now represents a mean BMI level differs across each individual and
each county. After this operation, the variances and residual then become level spe-
cific, with e,; being the variance within individual, r,; being the variance between
individuals, and Hooj being the variance between counties.

All data preparation and model analyses are conducted in Stata 15. Before per-
forming the main analyses, multiple imputation is conducted to handle the miss-
ing data by creating five additional samples for a completed dataset based on the
chained multiple imputation method. The latter is preferred whenever large samples
have missing values across several variables of different types (Azur et al. 2011).
The so-called mi estimate applies the combination rules to analyze the imputed full
samples in all subsequent models that would be otherwise biased due to sample
inflation. This method allows the estimation of parameters as the average of coef-
ficients from the imputed datasets and calculates standard errors based on the degree
to which the coefficient estimates vary across the imputations.

Results

Table 1 presents the descriptive statistics of the variables. These include the number
of individuals, mean, standard deviation, and the range of the response categories.
The mean age in wave 3 is 20.02, and it increases to 25.47 in wave 4. Using values
presented in the BMI categories of the National Institute of Health, 13.91% of the
respondents in the study were found to be obese (BMI >30) in wave 3. In wave 4,
this figure rises to 25.15%. Meanwhile, the share of respondents who are classified
as having “normal weight” drops from 57.07% to 45.09% between the two waves.

Table 3 contains the multilevel analytical results of the Catholic population share
on BMI using four models. A brief summary of the results from each model is pre-
sented. Model 1, the null model, shows that level 1 ICC has a value of 39%, meaning
that 39% of the variance in BMI is the result of intra-individual changes over time,
while the remaining 61% is due to the variance between individuals. As is in all
other models, the ICC value at the county level is too small to be even rounded to
the second decimal. This outcome is due to the nature of the survey where the num-
ber of counties is often greater than the number of individuals as individuals may
move across counties between waves.

Model 2 in Table 3 includes the log-transformed Catholic population share per
1000 county residents. The result shows that the Catholic population share bears
a negative and statistically significant relationship with BMI (p <0.001). In other
words, when a county has a higher adherence rate of residents belonging to the
Catholic denomination, a young adult living there is more likely to have a lower
BMI. Model 3 includes the values of variables dealing with “between individual
variation.” The results show that even when all three individual-level categories are
considered, Catholic population share remains statistically significant. Surprisingly,
the individual-level religious identity variables are statistically insignificant, an out-
come that may run contrary to prior research. In fact, it might suggest that in past
studies what appeared to be an individual-level effect of religious identity was really
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Table 3 Results of multilevel linear regression of BMI on Catholic population share

Dependent variable Model 1 Model 2 Model 3 Model 4
BMI (logged) B SE B SE B SE B SE
Key independent variable
Catholic Population share —0.01™ 0.003 -0.014"" 0003 -0.011" 0.004
(logged)
Individual-level demographic controls
Female - 0.046™"  0.007 -0.046"" 0.007
White -0.041""  0.009 -0.049"" 0.01
Age 0.014™ 0.001  0.014™ 0.01
Educational attainment -0013° 0005 -0.012" 0.005
Parent income -0.005"" 0.001 -0.005"" 0.1
Married 0.019  0.007  0.019™  0.007
Residential change 0.023*  0.012  0.019*  0.01
Midwest 0.003 0.011 —0.006 0.012
Northeast 0.013 0.009 0.008 0.01
West —0.007 0.01 -0.012 0.01
South (omitted)
Individual-level religious controls
Religiosity component 1 —0.005° 0002 —0.005"  0.002
Conservative Protestant 0.002 0.009 0.002 0.009
Mainline Protestant 0.001 0.01 0.002 0.01
Black Protestant 0.007 0.013 0.003 0.013
Catholic 0.01 0.009 0.01 0.009
Jewish 0.018 0.018 0.022 0.019
Mormon 0.013 0.023 0.016 0.023
Other religion 0.025 0.017 0.023 0.017
Indeterminate 0.006 0.011 0.004 0.012
Not religious (omitted)
Individual-level substance use
Substance use component 1 —-0.007"  0.002 -0.006"  0.002
County-level characteristics (logged)
Proportion black —0.003 0.003
Proportion age 65+ 0.018 0.012
County SES component 1 —0.002 0.002
County SES component 2 0.002 0.002
County SES component 3 0.001 0.003
Residual variance 0.1117" 0.002  0.111" 0002 0097 0.002  0.098"" 0.002
Level 2 random effects
Intercept variance 0.003 0.173" 0.003  0.171"" 0.003  0.17""  0.003
Level 3 random effects
Intercept variance 0 0 0 0 0 0 0 0
Number of individuals 2761 2761 2761 2761
Number of counties 3588 3588 3588 3588

#kp <0.001, #*p <0.01, *p<0.05, *p < 0.10
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a contextual-level effect of living in a subculture associated with a particular reli-
gious influence.

As for other individual-level control variables, higher individual religiosity,
more substance usage, being female, white, having higher educational attainment,
and coming from higher income families, are associated with a lower BMI. In con-
trast, variables like being married, older, and having moved across counties between
waves are related to a higher BMI. Based on these findings, one can raise the ques-
tion: Can county-level variables mediate the effect of Catholic population share on
BMI? To answer the question, consider that when county-level socioeconomic vari-
ables are included in model 4, the relationship between Catholic population share
and BMI remains robust. That is, a higher Catholic population share in a county is
associated with a lower BMI for young adults living there. Therefore, hypothesis 1
is supported.

However, one can also ask: Is this Catholic contextual effect on BMI only appli-
cable to Catholics living in a predominantly Catholic county? In addition, what
would happen to people who moved across counties between survey waves? Does
the Catholic contextual effect on BMI only apply to residents who had always lived
in a predominantly Catholic county between survey waves? To answer these ques-
tions, two cross-level interactions were created and analyzed: one is a cross-level
interaction between Catholic population share and individual Catholic identity and
the other is a cross-level interaction between Catholic population share and inter-
county residential change. Neither of these cross-level interactions are statistically
significant in the full model, meaning that the Catholic contextual effect on BMI
applies to almost all county residents regardless of one’s (non-) Catholic identity or
inter-county residential changes between waves. To save space, results of the cross-
level interaction analyses are not included in this document but are available upon
request.

The models in Table 3 show that the Catholic population share has a relation-
ship with BMI that is statistically significant. But how large is this effect? Given
that the Catholic population share has been transformed by taking the natural log,
the regression coefficient is hard to interpret in any intuitive way. Thus, this study
calculates how many centiles the predicted value of the dependent variable (¥) has
changed when the independent variable, Catholic population share, changes from its
10th percentile to the 90th percentile. If the log-based Catholic population share in a
county changes from 3.41 (the 10th percentile) to 5.99 (the 90th percentile) and all
other variables are kept at their mean values, a young adult’s BMI value is shown to
decrease from 3.24 (the 56th percentile of the distribution of the predicted values of
BMI) to 3.21 (the 46th percentile)—a 10 percentile decrease. A visual illustration of
this behavior is presented in Fig. 1.

Table 4 presents the multilevel analytical results of the conservative Protestant
population share on BMI. Four models having the same order and format as shown
in Table 3 analysis are used. Model 1 in Table 4 is the null model whose interpreta-
tions are the same as those for mode 1 in Table 3. Model 2 only includes the county-
level conservative Protestant population share. The results indicate a phenomenon
that is opposite to that found for Catholics, that is, a higher adherence rate of con-
servative Protestants in a county leads to a higher BMI (p <0.001).
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Fig. 1 Predicted changes in BMI by changes in Catholic population share

Model 3 incorporates individual-level demographic variables and religious char-
acteristics. The inclusion of individual-level controls almost explains the conserva-
tive Protestant contextual effect on BMI. Similar to the Catholic context, in model
3, some demographic characteristics, such as gender, race, age, parent income, edu-
cation, and inter-county residential change, are significantly related to BMI. Also
similar to model 3 in Table 3, individual religious identity cannot be used to predict
BMI. County-level controls are included in model 4 considering the potential medi-
ating effects of county-level census variables. The results suggest a mediating effect
of county-level characteristics on the conservative Protestant population share-BMI
connection: when county-level socioeconomic variables are controlled, conserva-
tive Protestant population share becomes insignificant. Therefore, hypothesis 2 is
rejected.

Conclusions and Discussion

In this study, individual-level data are merged with the national census and county-
level religious membership data to explore the relationship between religious con-
text and BMI of the young adults. This is one of the few studies that have ever used
a multilevel analytical approach to look into the relationship between religion and
BMI. The findings in this study reveal that county-level conservative Protestant
population share has a statistically significant main effect on individual BMI: one
tends to develop higher BMI when living in a predominantly conservative Protes-
tant county. However, such a conservative Protestant contextual effect on BMI is
explained by county-level socioeconomic characteristics. This phenomenon ech-
oes one of the key arguments in the civic community theory—the conservative
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Protestant other-worldly cultural orientation is tied to less developed socioeconomic
conditions which might translate into undesirable individual and social outcomes in
areas with a large presence of conservative Protestants (Beyerlein and Hipp 2005;
Blanchard et al. 2008; Desmond et al. 2010).

In contrast to the BMI-increasing effect from a higher county-level conservative
Protestant population share, when a county has a higher share of its residents affili-
ated with Catholicism, young adults living in that county, regardless of religious
identity and residential change status, tend to develop a lower BMI. This phenom-
enon is, to some extent, consistent with what Durkheim (1897) and Weber (1930)
have argued in their classic works: religion is more than a set of individual theo-
logical beliefs and practices limited to the followers of some religion. Rather, it is
a social phenomenon that carries with it values and norms that may broadly affect
people in the general society.

This robust Catholic contextual effect on BMI breathes some fresh air into prior
studies which predominantly cite deleterious religious effects that contribute to
higher BMI or more prevalent obesity (e.g., Cline and Ferraro 2006; Ferraro 1998;
Kortt and Dollery 2014). In addition, the multilevel analyses employed in this study
serve to highlight an important fallacy that prior research was unable to address.
For instance, Ferraro (1998) finds that states with a higher percentage of Baptists
are more likely to have a higher rate of obesity. Without knowing the relationship
between individual-level BMI and religious affiliation, one might be tempted to
erroneously conclude that Baptism is associated with higher obesity rates. How-
ever, it is possible that the positive correlation between state-level Baptist population
share and obesity rate is in fact due to the higher obesity rates among residents who
are not Baptists but happen to live in a more Baptist-populated state. Thus, by using
multilevel analyses and controlling for variables at both the individual and contex-
tual levels, this study is able to rule out possible ecological fallacies (Morgenstern
1995, 2008) and enrich our knowledge of interconnections between socially relevant
issues like religion and BMI.

What may explain the Catholic contextual effect on BMI? A closer look at model
4 in Table 3 reveals that when county-level socioeconomic variables are controlled,
Catholic population share becomes less statistically significant than in prior mod-
els. Thus, it might be possible that some uncontrolled variable(s) at the county level
could further explain the Catholic contextual effect on BMI. Perhaps, in line with
the civic community theory noted above, the civically engaged cultural perspective
from the Catholic denomination may lead to more investment in public health infra-
structure, such as higher public health resources per capita—variables that are not
directly available in the data but may in fact contribute to lower BMI for residents in
an area. A brief look into this possible scenario by controlling workforce employed
in professional fields and median household income measures that might indicate
county-level conditions of public health resources fail to explain the robust Catholic
contextual effect. Considering the somewhat limited scope of the available data, the
findings of the study showing a robust effect of Catholic context on BMI remain an
interesting puzzle and call for future research.

Another limitation of the study is worthwhile noting. The NSYR data only cover
adolescents and young adults. It does not include individuals from other age groups,
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especially senior citizens whose long-held religious experience and physical condi-
tions may be dramatically different from those of the young adults. If availability
of these data can be found, it is proposed that future research be initiated with a
focus into how religious context might influence BMI and other important health
outcomes of people in the different age groups.

Despite the limitations cited, this study serves as one of the pioneering studies
that feature a multilevel approach to explore the relationship between religious con-
text, an often neglected yet important aspect of religion, and BMI, a hotly debated
public health issue. The key findings of the study suggest that the sociological
aspects of religion should be more than simply studying the implications of individ-
ual religiosity, such as how one worships the higher power or reads the scriptures.
Rather, it should also look into the ways in which religious cultural values impact
the functions of a community and how the impact might eventually affect impor-
tant life outcomes of residents within the broader community. The study also under-
scores the importance of looking into variations between different kinds of religious
context. Because prior research dealing with religious context tends to conceptualize
religious context as aggregated religiosity, such as mean church attendance rates of
a geographic unit, it neglects the cultural and value variations between geographic
units dominated by different kinds of religious tradition (e.g., Bahr and Hoffman
2008).

In summary, using advanced statistics on classic sociological thoughts, this study
strives to avoid some of the shortcomings of prior research and seeks to contribute
to this understudied, yet important, subfield in the sociology of religion and health.
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