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ARTICLE INFO ABSTRACT

Obesity remains a public health issue, especially for Blacks (or African Americans). Obesity is thought to reflect a
complex interaction of socioenvironmental, biological, and cognitive factors. Yet, insufficient attention has been
given to psychosocial factors like social cohesion within the African American community. Using multivariable
linear regression, we examined the association between social cohesion, measured by the Social Cohesion and
Trust scale, and body mass index (BMI) with cross-sectional data (n = 1467) from a cohort study (2008-2009).
Greater social cohesion was associated with lower BMI (b = -0.88; 95% CI: —1.45, —0.32) in an unadjusted
model. The association was strengthened after further adjusting for relevant covariates (i.e., individual-level
sociodemographic factors, health behaviors, and depressive symptoms) (b = -1.26; 95% CI: —1.94, —0.58).
Future research should examine potential mechanisms underlying the association between social cohesion and
BMI with longitudinal data. In the meantime, obesity prevention and intervention measures should consider
promoting social ties and bonds to lower BMI in African American communities.
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Black individuals have a higher prevalence of obesity compared to
their non-Hispanic White counterparts, placing Black individuals at an
increased risk for a number of obesity-related chronic diseases, such as
diabetes and cardiovascular disease (Hales et al., 2018; Krueger and
Reither, 2015). Obesity is thought to reflect a complex interaction of
environmental, biological, cultural, and cognitive factors (MacLean
et al., 2015). Yet, little focus has been given to the role of psychosocial
factors on obesity risk (Carrillo-Alvarez et al., 2018; Glonti et al., 2016).
Researchers are becoming, particularly, attentive to the influence of
positive psychosocial resources in reducing obesity (Carrillo-Alvarez
et al., 2018).

In a systematic review of 22 studies, Carrillo-Alvarez and colleagues
implicate social capital as a psychosocial determinant of obesity
(Carrillo-Alvarez et al., 2018). Social capital refers to the perceived or
actual availability of resources through one’s membership in social
networks (Kawachi and Berkman, 2000). A key feature of social capital
is social cohesion, which is the individual’s perceived presence of strong
social bonds and absence of conflict in a community (Kawachi and

Berkman, 2000). Social cohesion can influence health through multiple
mechanisms, including social support, access to health promoting in-
formation, and increased sense of belonging. These factors in turn can
help address community members’ obesity-related concerns and psy-
chological health challenges (Jennings and Bambkole, 2019; Kawachi
and Berkman, 2000). The review by Carrillo-Alvarez and colleagues
finds that individuals with greater social cohesion tend to have better
physical health (Carrillo-Alvarez et al., 2018).

The relationship between social cohesion and obesity, however,
may not be straightforward. Social cohesion can have both positive and
negative effects on obesity (Carrillo-Alvarez et al., 2018). Socially co-
hesive groups can provide social support during stressful events, de-
creasing the risk of depression, and in turn, decreasing the risk of
obesity. However, socially cohesive groups can also promote pro-social
activities, such as drinking and unhealthful eating, that can increase the
risk of elevated body mass or obesity as well. Thus, while many studies
in the systematic review found inverse associations between social co-
hesion and body mass index (BMI), other studies have found mixed
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results (e.g., no associations or positive associations) (Carrillo-Alvarez
et al., 2018).

A critical gap in the literature is the limited focus on African
Americans. Despite that African Americans experience a dispropor-
tionate burden of obesity, little attention has been given to the role that
social cohesion plays in obesity for this population. Hobson-Prater and
Leech (2012) find that the majority of Black neighborhoods have low
levels of social cohesion, which they suggest may partially influence
existing social and health inequalities. The unfavorable perception of
social connectedness in a community can have obesogenic influence for
African Americans. A better understanding of the role that social co-
hesion plays on excess weight will provide insight into interventions
seeking to reduce obesity rates in African American communities."'

Using a relatively large sample of African Americans, we examined
the association of social cohesion and BMI, a common measure of
obesity. To identify the factors that may help explain the association
between social cohesion and BMI, we adjusted for sociodemographic
factors, health behaviors, and depressive symptoms. A better under-
standing of the role that social cohesion plays on BMI will provide in-
sight into interventions seeking to lower obesity in African American
communities.

1. Methods
1.1. Participants and procedures

We used cross-sectional data (2008-2009) from a cohort study de-
signed to investigate associations between biopsychosocial factors and
health behaviors among African American adults (McNeill et al., 2018).
Participants were recruited from a large mega-church in Houston with
over 15,000 members at the time, Texas, through printed and televised
media within the church and in-person solicitation (details of the study
design is found in McNeill et al., 2018). Individuals were eligible to
participate in the study if they were 18 years of age or older, lived in the
Houston area, had a functional telephone number, and attended church
(membership was not a requirement). Overall, 1501 African American
adults consented and enrolled in the study. This convenience sample
represents about 10% of the church membership, but the cohort study
was capped at this enrollment number and participants were enrolled
on a first-come, first-served basis over only a few recruitment days.
Participants completed surveys at the church, where they viewed
questionnaire items on a computer screen and responded using the
computer keyboard. As compensation for time, participants each re-
ceived a $30 Visa Debit Card. This study was approved by the IRB at the
University of Texas, MD Anderson Cancer Center.

1.2. Measures

1.2.1. Social cohesion

Social cohesion was measured using the Social Cohesion and Trust
scale (Sampson et al., 1997). This 5-item scale includes items such as
“People around here are willing to help their neighbors” and “People in
my neighborhood do not share the same values.” The scale employs five
Likert response options ranging from “strongly disagree” to “strongly
agree”, with possible scores ranging from 5 to 25 (higher scores in-
dicating greater social cohesion). In the present study, the scale had
good internal consistency (Cronbach’s a = 0.81).

! In this paper, we use Black and African American interchangeably to refer to
peoples of African descent in the United States. While these terms are not
tantamount, we use both as a racial category to describe people who have self-
identified as Black or African American in previous studies. In the current study,
we use the term African American in describing the study participants.
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1.2.2. Body Mass Index

BMI is a tool to measure whether a person is underweight, normal
weight, overweight, or obese. BMI was determined based on staff-ad-
ministered height and weight measurements, which is measured as
weight in kilograms divided by height in meters square (BMI; kg/m?).
BMI was used as a continuous variable to understand the effects of
social cohesion across the entire range of BMI. We also categorized BMI
into three categories, underweight and normal weight (BMI < 25),
overweight (BMI 25-29.99), and obesity (=30).

1.2.3. Covariates

Analyses adjusted for sets of factors, including sociodemographic
factors, health behaviors (current smoking status, fruit intake, vege-
table intake, alcohol consumption, and physical activity), and depres-
sive symptoms. Sociodemographic factors included age (continuous),
sex (male as reference), family income ($0-4999 as reference), educa-
tional attainment (less than high school as reference), employment
status (employed as reference), and marital status (married or cohabi-
tating as reference). Participants were classified as current smokers
(smoked = 100 cigarettes in lifetime and currently smoke) or former
smokers/never smokers (i.e., smoked = 100 cigarettes in lifetime but
quit, or smoked < 100 cigarettes in lifetime; reference). Fruit and
vegetable intake were assessed by self-reported daily servings of fruit
and vegetables, with options ranging from Never (reference) to 5 or
more times per day. Alcohol consumption was a continuous variable
and examined using self-report measure of the average number of al-
cohol consumed on each day of the week over the last 30 days. Physical
activity was a continuous variable and assessed with the International
Physical Activity Questionnaire - Short Format (IPAQ) (Craig et al.,
2003). The IPAQ is a self-report questionnaire used to measure the
amount time spent engaging in moderate activity, vigorous activity,
and walking during the past 7 days. Metabolic equivalent (MET) min-
utes (i.e., ratio of energy expended during an activity to the energy
expended during rest) were summed, with higher scores indicating
greater physical activity (Ainsworth et al., 2000). The Center for Epi-
demiologic Studies Depression Scale (CES-D) 10-item scale was used to
measure symptoms of depression (Andresen et al., 1994). Two items
were reversed-scored and were recoded before aggregating across all
items. Scores were averaged, with higher scores indicating high severity
of depressive symptoms (Cronbach’s a = 0.82).

1.3. Data analysis

Only participants with complete data were included in the current
study. We performed descriptive analyses to characterize the sample’s
sociodemographic characteristics. We also conducted independent
samples t-tests to assess differences in social cohesion among dichot-
omized variables (e.g., sex and smoking status). Moreover, we con-
ducted Spearman’s correlation to assess association between social co-
hesion and an ordinal variable (e.g., education) and Pearson’s
correlation to assess association between social cohesion and a con-
tinuous variable (e.g., age). To test the central hypothesis, four models
were tested to examine the association between social cohesion and
BMI using multivariable linear regression. Model 1 tested the associa-
tion between social cohesion and BMI, without adjusting for any fac-
tors; Model 2 tested the association between social cohesion and BMI,
adjusting for sociodemographic factors; Model 3 added health beha-
viors; lastly, Model 4 included depressive symptoms.

We used multinomial logistic regression models to quantify asso-
ciations between social cohesion and overweight and obesity.
Sociodemographic factors and health behaviors were adjusted in the
models. All analyses were conducted using Stata 14.2 software. For the
multinomial logistic regression, we used Stata’s svy: mlogit suite of
commands (StataCorp, 2015).
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Table 1
Descriptive statistics of study sample.
N % or Range M SD
Social Cohesion 1464 5-25 18.0 3.3
Age (in years) 1467 18-86 45.19 12.86
Gender
Male 372 25.36
Female 1095 74.64
Educational Attainment
Less than High School 45 3.05
High School Diploma 136 9.27
Some College 465 31.70
Bachelor’s Degree 110 7.50
Advanced Degree 711 48.47
Relationship Status
Married, or Cohabitating 638 43.55
Divorced 293 20.00
Single 534 36.45
Employment Status
Employed 1083 73.82
Unemployed 229 15.61
Retired or Disabled 155 10.57
Family Household Income
$0-4999 30 2.12
$5000-$9999 21 1.48
$10,000-$19,999 59 4.16
$20,000-$29,999 105 7.40
$30,000-$39,999 144 10.16
$40,000-$49,999 154 10.86
$50,000-$79,999 405 28.56
$80,000-$99,999 193 13.61
$100,000 or more 307 21.65
Current Smoking Status
No 1101 75.88
Yes 350 24.12
Vegetable Intake
Never 19 1.30
1-3 times last month 117 7.98
1-2 times per week 275 18.76
3-4 times per week 383 26.13
5-6 times per week 253 17.26
Once per day 186 12.69
2 times per day 175 11.94
3 times per day 34 2.32
4 times per day 11 0.75
5 or more times per day 13 0.089
Fruit Intake
Never 37 2.52
1-3 times last month 220 15.01
1-2 times per week 338 23.06
3-4 times per week 298 20.33
5-6 times per week 168 11.46
Once per day 153 10.44
2 times per day 159 10.85
3 times per day 57 3.89
4 times per day 22 1.50
5 or more times per day 14 0.95
Physical Activity (in minutes) 1419 0-110610 5657 8985
Alcohol consumption 1172 0-36 2.85 4.45
Depression 1464 0-2.7 0.89 0.39
Body mass index 1464 0-50 31.66 7.24
Underweight/Normal weight 252 17.18
Overweight 438 29.86
Obese 777 52.97

Note: For continuous variables, we provide the range; for categorical variables
we provide percentage among the study sample.

2. Results

The study consisted of the 1467 participants with complete data.
Participants were on average 45 years of age (SD = 12.9), and the
majority identifying as female (75%). Approximately 85% of partici-
pants completed high school and 75% reported an annual family
household income of $40,000 or more. Most participants were currently
working (74%). About 17% of the sample are underweight or normal
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weight, about 30% are overweight, and about 53% are obese. See
Table 1 for all participant characteristics.

There was no evidence that non-smokers (M = 2.61; SD = 0.66)
differed in perceived social cohesion compared to smokers (M = 2.56;
SD = 0.67; t(1443) = 1.17, p = 0.24; data not shown). Social cohesion
was positively correlated with fruit (r(1461) = 0.08, p < 0.01) and
vegetable intake (r(1460) = 0.11, p < 0.01), and depressive symp-
toms (r(1459) = 0.14, p < 0.01; data not shown). There was no
evidence that social cohesion was correlated with alcohol consumption
(r(1168) = 0.01, p = 0.79) or physical activity (r(1415) = 0.02,
p = 0.39; data not shown).

2.1. Main analysis

Social cohesion was inversely associated with BMI, unadjusted for
any factors (b = —0.89; 95% CI: —1.45, —0.32). The association was
strengthened slightly after further adjusting for sociodemographic fac-
tors in the model (b = —0.93; 95% CI: —1.53, —0.34) and again re-
mained significant after including health behaviors (b = —1.37; 95%
CI: —2.05, —0.69). The relationship was attenuated, yet remained
significant, when depressive symptoms was included in the final model
(b = —1.26; 95% CI: —1.94, —0.58; see Table 2 and Fig. 1).

Greater social cohesion was associated with lower risk of obesity
after adjusting for sociodemographic factors, health behaviors, and
depressive symptoms (RR: —0.39; 95% CI: —0.69, —0.08); see sup-
plementary material). There was no evidence of an association between
social cohesion and risk of overweight (RR: —0.13; 95% CI: —0.46,
0.19).

3. Discussion

We examined the association between social cohesion and BMI
among African American churchgoers. We found that greater social
cohesion was associated with lower BMI. Exploratory analyses reveal
that greater social cohesion was associated with lower risk of obesity,
but was not associated with risk of overweight. This is consistent with
other studies that have found greater social cohesion to be associated
with lower BMI or lower odds of obesity among urban-dwelling
Canadians, Australian youths, and African American and Hispanic
women (Guilcher et al., 2017; Veitch et al., 2012). The association
between social cohesion and BMI can be explained by health behaviors
and mental health (Carrillo-Alvarez et al., 2018; Halbert et al., 2014;
Strong et al., 2013). For instance, a previous study found that greater
social cohesion is associated with fewer depressive symptoms
(Echeverria et al., 2008). It may be that individuals in less cohesive
communities attain fewer support systems to cope with stressful events,
which can lead to loneliness and poor mental health. There is com-
pelling evidence that depression increases the odds of obesity (Luppino
et al., 2010). Nevertheless, even after adjusting for socio-demographic
factors, health behaviors, and depression, greater social cohesion re-
mained associated with BMI and obesity. This suggests that other un-
examined social and psychological factors may further explain these
differences. Prospective research is needed to elucidate the relationship
between social cohesion and BMI.

There are limitations to consider in our study. We used cross-sec-
tional data, which precluded the assumptions of causal associations
between social cohesion and obesity. We used a single measure of social
capital—social cohesion. Social capital is a multidimensional construct
that includes structural, relational and cognitive components (Kawachi
and Berkman, 2000). In our study, we focused on the relational com-
ponent of social capital. However, other social capital components can
have obesogenic influences as well. For instance, structural social ca-
pital (e.g., the number of social network ties) can affect how health
promoting resources (e.g., knowledge of healthy eating) are transferred
within a community. Future research is needed to comprehensively
examine how structural, relational and cognitive components of social
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Table 2
Association between Social Cohesion and BMI (n = 1464).
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OR (95% Confidence Interval)

Model 1

Model 2

Model 3

Model 4

Social Cohesion
Age (in years)
Gender
Male
Female
Educational Attainment
Less than High  School
High School Diploma
Some College
Bachelor’s Degree
Advanced Degree
Relationship Status
Married, or Cohabitating
Divorced
Single
Employment Status
Employed
Unemployed
Retired or Disabled
Family Household Income
$0-4999
$5000-$9999
$10,000-$19,999
$20,000-$29,999
$30,000-$39,999
$40,000-$49,999
$50,000-$79,999
$80,000-$99,999
$100,000 or more
Current Smoking Status
No
Yes
Vegetable Intake
Never
1-3 times last month
1-2 times per week
3-4 times per week
5-6 times per week
Once per day
2 times per day
3 times per day
4 times per day
5 or more times per day
Fruit Intake
Never
1-3 times last month
1-2 times per week
3-4 times per week
5-6 times per week
Once per day
2 times per day
3 times per day
4 times per day
5 or more times per day

—0.88 (—1.45, —0.32)**

—0.93 (—1.52, —0.34)**
0.11 (0.07, 0.14)**

0.77 (—0.12, 1.66)

0.32 (—2.29, 2.94)
1.61 (—0.80, 4.02)
1.16 (—1.53, 3.85)
0.09 (—2.33, 2.52)

—4.67 (—1.55, 0.62)
0.20 (—0.78, 1.17)

—0.44 (—1.59, 0.62)
—1.48 (-0.78,1.17)

—2.99 (-7.01, 1.02)
—2.46 (—5.70, 0.79)
-1.12 (—-4.13, 1.89)
—2.00 (—4.94, 0.94)
—1.25 (—4.20, 1.71)
—2.21 (—=5.05, 0.64)
—1.93 (—4.87, 1.03)
—2.93 (—5.89, 0.02)

—1.37 (—2.05, —0.69)**

0.10 (0.06. 0.15)**

0.34 (—0.70, 1.38)

0.20 (—3.42, 3.82)
1.44 (—1.94, 4.82)
0.33 (—3.30, 3.96)
—0.62 (—4.02, 2.77)

—1.19 (-2.41, 0.04)
—0.20 (—1.50, 1.09)

—0.20 (—1.50, 1.09)
—1.13 (-2.71, 0.46)

—4.58 (—9.62, 0.46)
—3.37 (—7.20, 0.46)

—3.52 (=6.99, —0.04)*

—3.31 (—-6.71, 0.08)
—2.76 (—6.16, 0.29)
—3.01 (—-6.31, 0.29)
—3.03 (—6.43, 0.38)

—4.18 (—7.60, —0.75)*

—0.01 (—1.06, 1.04)

2.20 (—2.12, 6.52)
2.84 (—1.40, 7.08)
3.90 (—0.34, 8.14)
2.97 (—1.35,7.28)
4.32 (—0.05, 8.69)
5.61 (1.18, 10.0)*

5.05 (—-0.19, 10.3)
4.62 (—2.07,11.3)
0.98 (—5.29, 7.26)

—1.09 (—4.07, 1.89)
—0.97 (=3.95, 2.02)
—1.18 (—4.21, 1.85)
—0.87 (—4.03, 2.28)
—2.37 (—5.56, 0.81)
—1.50 (—4.69, 1.69)
—3.58 (-7.27,0.11)
—0.45 (—5.68, 4.78)
—2.29 (=7.97 3.39)

—1.26 (—1.94, —0.58)**
0.11 (0.07, 0.15)**

0.27 (-0.77, 1.31)

—0.04 (—3.65, 3.56)
1.26 (—2.11, 4.63)
0.12 (-3.50, 3.75)
—0.78 (—4.16, 2.60)

—1.25 (—2.46, —0.03)*
0.45 (—0.64, 1.54)

—0.32 (-1.61, 0.97)
—1.30 (—2.89, 0.28)

—4.61 (—9.63, 0.41)
—3.28 (—7.10, 0.54)
—3.53 (-6.99, —0.07)*
—3.24 (-6.62, —0.14)
—2.53 (—5.92, 0.86)
—2.81 (—6.10, 0.48)
—2.78 (—6.18, 0.62)
—3.97 (-7.39, —0.55)*

—0.08 (—1.13, 0.97)

1.86 (—2.44, 6.18)
2.38 (—1.86, 6.61)
3.53 (-0.70, 7.77)
2.70 (—1.60, 7.00)
4.07 (—0.29, 8.43)
5.33 (0.91, 9.75)*

4.84 (—0.39, 10.1)
4.41 (—2.26, 11.1)
0.83 (—5.42, 7.09)

—1.19 (—4.26, 1.77)
—1.07 (—4.05, 1.90)
—1.25 (—4.26, 1.77)
—0.91 (—4.05, 2.24)
—2.43 (—5.61, 0.74)
—1.54 (-4.72, 1.63)
—3.76 (—5.78, —0.09)*
—0.57 (—5.78, 4.68)
-2.31(-7.97,3.34)

Physical Activity (in minutes)
Alcohol consumption
Depression

—0.0001 (—0.0001, 6.64)
0.01 (—0.09, 0.11)

—0.0001 (—0.0001, —0.00006)*
0.002 (—0.10, 0.10)
1.69 (0.56, 2.83)**

Multivariable regression models:
Model 1: social cohesion, unadjusted.

Model 2: model 1 + sociodemographic factors (age, sex, family income, educational attainment, employment status, and marital status).
Model 3: model 2 + health behaviors/risk factors (current smoking status, fruit intake, vegetable intake, alcohol consumption, and physical activity).

Model 4: model 3 + depressive symptoms.
f % p < 0.05 **:p < 0.01.

capital is associated with obesity among African Americans. In addition,
we did not examine the moderating role of neighborhood-level vari-
ables (e.g., distance to neighbors and grocery stores) in the relationship
between social cohesion and obesity. Understanding how the neigh-
borhood social and built environment influences both social cohesion
and obesity can inform obesity-related interventions. The findings of

this study were mainly among a church-going sample, who may be part
of a socially cohesive community already compared to non-church-
goers. However, research suggests that religiosity and church atten-
dance is common and more prevalent among African Americans than
among other racial/ethnic groups (Pew Research Center, 2009). Re-
latedly, approximately 75% participants identified as female and close
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Fig. 1. Association between Social Cohesion and BMI (n = 1464).

to half of respondents reported having an advanced degree. The so-
ciodemographic distribution of the sample does not mirror that of the
general African American population (de Brey et al., 2019). Further
research is still needed to determine whether the findings are general-
izable to the wider African American population.

4. Conclusion

Greater social cohesion was linked to lower BMI and lower risk of
obesity in this sample of African Americans. Although not measured in
this study, it may be that interventions to enhance social cohesion can
positively affect obesity within at-risk communities. Promoting neigh-
borhood activities, community BBQ or community holiday parties, for
example, can improve social ties among community members that in
turn may reduce BMI. Understanding more about the mechanisms
though which social cohesion can influence obesity is critical to find
effective solutions to the disproportionate burden of obesity that
African Americans experience. Moreover, understanding how perceived
social cohesion interacts with physical environmental features can
provide better insight as to how social cohesion can be produced within
communities to lower the risk of obesity.
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