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Abstract
Obesity and Neighborhood Collective Efficacy:
A Site Comparison between San Juan, Puerto Rico and the South Bronx, New York
By Yi Ting (Hana) Lee

Objective

Among the Hispanic/Latino population, Puerto Rican adults have the highest prevalence of
obesity and smoking rates, which increase the risks of cardiovascular diseases. Individual- and
neighborhood-level factors can both influence health outcomes of individuals and populations.
Compared to the built environment, there is less understanding about how the social environment
can influence the development of obesity. Collective efficacy, an aspect of the social
environment, is defined by informal social control and social cohesion. Our study aims to
understand the association between neighborhood collective efficacy and obesity among Puerto
Ricans and to examine whether the association differs between Puerto Rico and New York.

Methods

We analyzed data from the Boricua Youth Study—Healthy Heart Assessment, which included a
subsample of wave 4 of the longitudinal Boricua Youth Study. The participants were identified
as having a Puerto Rican background by a family member at baseline and were in their 20s. The
outcome measures were obesity (BMI>30) and high waist circumference (>40 inches for male,
>35inches for female). We used log binomial regression models in the stratified analyses to
estimate the prevalence ratio of obesity and high waist circumference across sites with collective
efficacy as a continuous and categorical exposure. The models were adjusted for age, gender,
maternal education, receipt of public assistance in the last year, current residency, neighborhood
hazards, neighborhood walkability and neighborhood safety.

Results

The association between neighborhood collective efficacy and obesity outcomes were different
between the sites. In Puerto Rico, neighborhood collective efficacy was found to be positively
associated with obesity and high waist circumference. In New York, as neighborhood collective
efficacy increased, the prevalence of obesity and high waist circumference decreased.

Conclusion

The findings suggest that how neighborhood environment impacts obesity prevalence may
depend on the location and context. The differential associations indicate that there are various
pathways through which collective efficacy may affect obesity. To effectively prevent obesity,
we need to understand the mechanisms and address the environment in interventions.
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INTRODUCTION

Over the last decade, the Hispanic/Latino population in the United States has grown significantly
and is projected to continue to increase (Ennis et al., 2011). The group encompasses a diversity
of ethnicities that cover various geographical regions. The consideration of the Hispanic/Latino
population as an aggregated and homogenous group in research often overlooks the disparities in
prevalence, risk factors and health outcomes among the various ethnic groups (Manjunath et al.,
2019). Studies have examined health outcomes and risk factors across various Hispanic/Latino
groups and documented the differences in the prevalence of cardiovascular diseases (CVD) and
risk factors, as well as differential association between subclinical CVD and risk factors

(Daviglus et al., 2012; Flegal et al., 1991; Allison et al., 2008; Isasi et al., 2015).

Disparities in Obesity Among Hispanic/Latino Population

Among the Hispanic/Latino population, Puerto Ricans are the second largest and fastest growing
group (Arevalo et al., 2014; Ennis et al., 2011). Particularly, Puerto Rican adults have the highest
obesity and smoking rates and the highest prevalence of having three or more age- and sex-
adjusted CVD risk factors compared to adults of Cuban, Dominican, Mexican, Central American
and South American backgrounds (Daviglus et al., 2012). The population-difference in obesity
prevalence is alarming with Puerto Rican adults having almost two times the prevalence of

extreme obesity compared to adults of other Hispanic/Latino backgrounds (Isasi et al., 2015).

The differences in weight status are also observed among Hispanic/Latino youths. A
longitudinal study on the trajectories of body mass index (BMI) found that when all groups of
Hispanic/Latino youths were compared to non-Hispanic white youths, youths of Puerto Rican
and Mexican descent had the largest increase in BMI in both adolescence (ages 12 to 20) and
adulthood (ages 20+). The increase in BMI trajectories was still present after adjusting for
individual social and behavioral factors, including socioeconomic status (SES), parental
education, generation of immigration, physical activity, screen time and current smoking status
(Albrecht et al., 2013). The findings suggest that sociocultural and environmental factors beyond

the individual level may meaningfully influence the change in adolescent BMI.



Neighborhood Context

The distributions of health status and health outcomes are influenced by both individual- and
neighborhood-level characteristics (Cohen et al., 2008). The recent increased emphasis on social
determinants of health has stimulated researchers’ interests in understanding how neighborhood-
and ecological-level factors affect health. This shift in research focus builds on the concept of
place-based health, which has been around since the 80s and 90s, and helps inform interventions
to address health disparities (Diez Roux, 2001; Dankwa-Mullan & Pérez-Stable, 2016).
Neighborhood-level factors such as education, income/wealth, employment status, type of
housing, physical infrastructure and social environment have been examined in relation to
birthweight (Rajaratnam et al., 2006; Pearl et al., 2001), exposures to environmental risk factors
(Evans & Kantrowitz, 2002), physical activity (Kimbro et al., 2011; Carroll-Scott et al., 2013),
obesity (Ewing et al., 2006; Cohen et al., 2006; Frank et al., 2004) and access to healthy foods
(Horowitz et al., 2004).

The neighborhood environment consists of two large domains: the physical or ‘built’
environment and the social environment (Yen & Syme, 1999). The dimensions of the built
environment such as walkability, access to recreational spaces and density of fast food outlets
have implications on youths’ level of physical activity and nutritional intake (Carroll-Scott et al.,
2013). Adolescents who lived in areas with more fast food outlets were found to have higher
BMI and engaged in unhealthy eating more frequently than those who lived in areas with less
availability to fast food (Carroll-Scott et al., 2013). Furthermore, as urban sprawl increased,
decreasing walkability, the odds of adolescents being overweight or at risk of overweight
increased (Ewing et al., 2006). Environments that encourage physical activity and healthy eating
are crucial to obesity prevention and interventions on the obesity epidemic. Infrastructures, such
as parks and sidewalks (Suglia et al., 2016), and aspects of urban designs like mixed land-use
and walkability (Frank et al., 2004) can promote physical activity and have positive implications
on obesity prevention. Understanding the impact of the food environment and increasing the
affordability and accessibility of healthy foods in neighborhoods are important to improving the
dietary behaviors of residents (Horowitz et al., 2004).



Addressing the food environment may be particularly important in low SES and majority
racial/ethnic minority neighborhoods, which often experience disparities in resource distribution
and have disproportionally higher prevalence of obesity compared to affluent neighborhoods
(Horowitz et al., 2004). Studies have also pointed to the importance of social and socioeconomic
characteristics of neighborhood environment on health (Carroll-Scott et al., 2013). One study
used data from the Healthy Communities Study, which sampled 130 neighborhoods across the
US, and found an interaction between neighborhood- and family-SES. In the study, high-income
children in neighborhoods with a history of high SES had the lowest obesity indicators and an
increased frequency of physical activity compared to children in other neighborhoods.
Neighborhood SES may affect children’s obesity and physical activity through built and social
environments (Kim et al., 2020). Another study found the associations between mixed land-use
and transportation pattern and BMI differed between Black and White populations, suggesting
the role of underlying social factors (Frank et al., 2004). The differential associations between
built environment and obesity among adults of different racial backgrounds, and the interaction
between neighborhood- and family-SES in obesity outcomes among children suggest the

potential role of neighborhood social environment on the development of obesity.

Neighborhood Social Environment

The social environment encompasses the relationships, socioeconomic resources and social
processes of the groups we belong to and the neighborhoods we live in (Yen & Syme, 1999,
Carroll-Scott et al., 2013; Suglia et al., 2016). The physical and social neighborhood
environment interact with one another and together impact the health of residents in complex
ways (Cohen et al., 2008). Certain characteristics of the physical environment can modify social
networks, interactions between residents, and residents’ perceptions of the neighborhood, and
therefore affecting health outcomes (Cohen et al., 2008; Diez Roux, 2001). Meanwhile, social
capital, which is the collective networks and resources held by a group of individuals, and
collective efficacy are components of the social neighborhood environment that may affect the
built environment (Cohen et al., 2006; Cohen et al., 2008). A neighborhood with high level of
social capital and high level of collective efficacy, may be more willing to intervene and take
political actions to ensure that their neighborhood is walkable, safe and has less fast food outlets

(Cohen et al., 2006; Cohen et al., 2008).



Among adolescents, healthy eating behaviors have been associated with neighborhood
characteristics such as higher concentration of wealth, more social ties, fewer fast food outlets
and greater perceived access to recreational spaces (Carroll-Scott et al., 2013). These findings
indicate that the neighborhood social and built environment are interconnected. However, there
is no clear evidence on how the built environment and the social environment act together to

produce health outcomes.

Compared to the built environment, there is less knowledge about the impact of the social
environment on obesity (Suglia et al., 2016; Yen & Syme, 1999). The social environment has
been examined through several aspects including informal social control, level of community
involvement, social capital, social norms, social trust, collective efficacy, neighborhood disorder,
neighborhood hazards and segregation (Rajaratnam et al., 2006; Suglia et al., 2016;
Subramanian, 2002; Sampson, 1997). Social trust at the community-level was associated with
individuals’ self-reported health status (Subramanian, 2002). Among those who reported higher-
levels of trust, the increase in community-level trust was protective and there was a decrease in
the probability of poor self-reported health status (Subramanian, 2002). Similarly, after adjusting
for individual-level covariates, social capital at the state-level was associated with lower odds of
obesity and physical inactivity (Kim et al., 2006). However, the mechanisms through which
neighborhood social attributes affect health vary and some characteristics may be more pertinent

to certain health outcomes (Diez Roux, 2001).

Collective Efficacy

Collective efficacy is defined by two dimensions: informal social control and social cohesion
(Sampson, 1997). Informal social control is how likely neighbors are to intervene on
emergencies or to discipline children in the neighborhood while social cohesion is the mutual

trust and willingness amongst residents to act together (Sampson, 1997; Cohen et al., 2008).

Neighborhood collective efficacy has been associated with a range of health outcomes including
violence (Sampson, 1997), all-cause premature mortality (Cohen et al., 2003), cardiovascular

disease-related mortality (Lochner et al., 2003), health behaviors (Kimbro et al., 2011) and



adolescent obesity (Cohen et al., 2006). However, the relationship between collective efficacy
and obesity prevalence is not consistent in literature. Burdette et al. (2006) found that lower
levels of perceived collective efficacy was associated with higher mean BMI and higher
prevalence of obesity among women from the Fragile Families and Child Wellbeing Study.
However, after adjusting for individual level covariates including income, level of education,
race/ethnicity, current marital status, smoking status and history of major depressive episode in
the past 12 months, there was no clear association between collective efficacy and mean BMI. In
contrast, Cohen et al. (2006) found that higher levels of neighborhood collective efficacy are
associated with lower BMI among adolescents, after adjusting for neighborhood-level
characteristics (percent poverty and percent households with a female head) and individual-level
characteristics (marital status and education attainment of primary caregivers, and age,
race/ethnicity and sex of adolescents). For residents in neighborhoods with collective efficacy
one standard deviation below the mean, they are 52% more likely to be overweight compared to

their counterparts in neighborhoods with average collective efficacy (Cohen et al., 2006).

While the measure of collective efficacy does not directly capture information on dietary patterns
or physical activity, this component of the neighborhood may indirectly affect factors related to
obesity (Cohen et al., 2006). Neighborhood collective efficacy has been positively associated
with parks and recreational spaces while being negatively associated with alcohol outlets (Cohen
et al., 2008). Additionally, a higher level of collective efficacy was associated with increased
outdoor play, which was associated with lower BMI among young children in urban areas
(Kimbro et al., 2011). It is possible that neighborhood collective efficacy can impact the built
environment, creating either an obesogenic or a healthy environment that influences residents’

health behaviors.

Another potential mechanism through which collective efficacy could impact obesity is through
the biological stress response system. Residents in neighborhoods with low collective efficacy
may be exposed to stressors more frequently and have less social support from the community
(Cohen et al., 2006). Stress has been associated with increased cortisol excretion (Cohen et al.,
2006) and increased food intake as a coping behavior (Burdette et al., 2006). The effects of

chronic exposure to stress in daily life and high cortisol excretion accumulate over time and can



lead to the dysregulation of the metabolic systems, increasing the risk of obesity and other

chronic conditions (Arevalo et al., 2014).

In the literature, measures of social context have been inconsistent and there are theoretical,
methodological and practical barriers that should be considered in measurement (Rajaratnam et
al., 2006). The most common approach in examining the relation between neighborhood context
and health is often to combine various neighborhood context measures and create an index
measure (Rajaratnam et al., 2006). This approach prevents us from understanding the details and
the mechanisms through which neighborhood characteristics influence health outcomes
(Rajaratnam et al., 2006). Krieger et al. (2002) argued that the utilization of single indicators can
better explain the underlying mechanisms. Single indicators have demonstrated performances
just as effective as composite socioeconomic measures at both the individual- and area-level

(Krieger et al., 2002).

Often, social neighborhood characteristics are measured based on the residents’ perception.
Sampson (1997) developed a 10-item Collective Efficacy Scale that asks residents to rate various
aspects of social control and cohesion. The scale has been widely used in studies examining
collective efficacy (Burdette et al., 2006; Cohen et al., 2003; Cohen et al., 2006; Cohen et al.,
2008; Kimbro et al., 2011; Molnar et al., 2004; Sampson et al., 1999).

Boricua Youth Study Healthy Heart Assessment

The Boricua Youth Study—Healthy Heart Assessment (BYS-HA) sampled two populations of
Puerto Ricans in two different geographic locations—metropolitan areas of San Juan, Puerto
Rico (PR) and the South Bronx, New York City (NY), which has the largest Puerto Rican
population in mainland US (Ennis et al., 2011).

Unlike other Hispanic and Latino groups, Puerto Ricans are US citizens (Arevalo et al., 2014).
However, the cultural and linguistic differences Puerto Ricans experience in internal migration
from the island to mainland US is similar to the experiences of Hispanic/Latino immigrants

(Arevalo et al., 2014). The stress related to acculturation, social isolation, economic difficulties



and discrimination after migration to mainland US have implications on health trajectories over

the life course (Arevalo et al., 2014).

The Bronx, one of the five boroughs of New York City has some of the worst economic, social
and health outcomes, including high asthma, unemployment and poverty rate compared to the
other boroughs in NYC (Office of the State Deputy Comptroller for the City of New York,
2018). Puerto Ricans in the Bronx have the highest prevalence of obesity compared to Puerto
Ricans in other major US cities (Isasi et al., 2015). In comparison, Puerto Rico has high poverty
and unemployment rate, and has been struggling to maintain an under-funded healthcare system
(Benson & Bishaw, 2019; Roman, 2015). In addition to the geographical differences, the social
contexts differ between PR and NY. In NY, Puerto Ricans are considered the minority in the

population whereas in PR, they are considered the majority in the population.

Our study aims to understand the association between neighborhood collective efficacy and
obesity among Puerto Ricans, who have the highest burden of obesity among Hispanic/Latino
groups (Daviglus et al., 2012; Manjunath et al., 2019). Since neighborhood characteristics are
location-dependent and given the significant differences in demographics, socioeconomic factors
and local contexts, we will also examine whether this association differs between PR and NY.
While some literature supports the association between neighborhood collective efficacy and
obesity, it is possible that the association is location dependent. To our knowledge, no studies
have analyzed the association between neighborhood collective efficacy and obesity prevalence
among a Hispanic/Latino group across two geographical contexts. Furthermore, studies have
examined collective efficacy among adults and children, but none have studied young adults,
who are between the two life stages. The findings of this study can potentially bring insights to
the role of collective efficacy in shaping obesity among a high prevalence population and

highlight the importance of interventions that are tailored to the local context.



METHODS

Study Design

The Boricua Youth Study (BYS) started in 2001, with waves 1, 2 and 3 occurring between 2001
and 2004 when the participants were ages 5 to 13. A fourth wave of data collection occurred
between 2012 to 2017 when the participants were ages 17 to 26. At baseline, the study included
2491 participants ages 5 to 13 across the South Bronx, NY and the metropolitan areas of San
Juan, PR (Bird et al., 2006). The participants were drawn from multistage probability samples
and were representative of the target population at both sites (Bird et al., 2006). Household
eligibility criteria included 1) having at least one child who is between ages 5 to 13 and was
identified as having Puerto Rican background by a family member 2) having at least one of the
child’s parents or primary caretakers living in the same household, and also identified as having
Puerto Rican background (Bird et al., 2006). In each household, up to three children were
selected to participate and if the household had more than three children, then three children
were randomly selected (Bird et al., 2006). The exclusion criteria included children who had
been diagnosed with developmental delays or mental disabilities, and children who had not lived
in the specific household for at least 9 months prior to the study due to concerns over whether the
caregiver could provide thorough information about the children (Bird et al., 2006). Further
details regarding the BYS study design can be found in Bird et al., 2006.

The fourth wave of BYS occurred from 2013 to 2017 and included 2004 participants (80%) from
waves 1-3 (Duarte et al., 2020). The BYS-HA is a cross-sectional study that is part of the
longitudinal BYS. The purpose of the BYS-HA study was to understand early cardiovascular
disease risk factors. BYS-HA surveys were conducted among cohort participants rather than

their parents or primary caregivers.

Data collection for BYS-HA occurred between 2014 and 2019, and included 80% of eligible
participants who completed the BYS wave 4. The eligible sample only included participants who
were ages 5 to 10 at baseline of BY'S due to developmental considerations. The sample size in
BYS-HA was 731 participants, with ongoing data collection. There were 393 participants in PR

and 338 participants in NY. Data collection was conducted by trained researchers, with at least a



bachelor’s degree, during home visits. The quality of the interviews was ensured by field

supervisor’s review and evaluation, and all interviews were audiotaped for spot-check.

Collective Efficacy

The exposure of interest, neighborhood collective efficacy, was measured with a 7-item
questionnaire that probes interpersonal relationships between individuals in a neighborhood. The
scale used is a modified version of the 10-item Collective Efficacy Scale created by Sampson
(1997), which has been used in several studies examining the impact of neighborhood on a range
of health outcomes (Stanford University). The measure includes two parts: informal social
control and social cohesion. This scale requires a reading level of 6" grade or less (Stanford
University). The neighborhood collective efficacy 7-item measure include: 1) People in
{neighborhood} can be trusted 2) People in {neighborhood} generally get along with each other
3) I have neighbors who would help me if I had an emergency 4) People in {neighborhood} look
out for each other 5) People in {neighborhood} help each other out when there are problems 6)
People in {neighborhood} watch out for each other’s children 7) I know the names of people in
{neighborhood}. Respondents answered each item using a four-point rating scale (1=very true,
2=somewhat true, 3=not very true, 4=not at all true). All items were reverse coded and the scores
for all seven items were summed to create a total score. A higher total collective efficacy score

indicated a higher level of perceived neighborhood collective efficacy.

Weight Status

Height, weight and waist circumference were measured during home visits by trained
interviewers. All measurements were taken twice, and the averages were calculated. Participants
removed thick clothing such as jackets and were asked to stand with heels together and arms
slightly out while maintaining normal breathing. To assess waist circumference, participants
were asked to locate their hipbones, and the tape measure was wrapped slightly above the top of
the hipbones while being parallel to the floor. The participants exhaled normally so there was no
excess measurement. Waist circumference was dichotomized based on the guidelines from the
Centers for Disease Control and Prevention (CDC) (CDC, 2020). A waist circumference greater

than 40 inches for men and a waist circumference greater than 35 inches for non-pregnant



women indicate excessive abdominal fat, which increases the risks of developing
cardiometabolic conditions.
BMI was calculated from the measured height and weight using the formula below:

Weight in lbs * 703
BMI _ Weig ]

[height in inches]?
BMI was categorized based on the guidelines from CDC (CDC, 2020). For adults 20 years old
and above, a BMI of 18.5 to 24.9 is considered normal and healthy weight, a BMI of 25.0 to 29.9
is considered overweight and a BMI of 30.0 and above is considered obese. BMI was

dichotomized as obese (BMI >30) and non-obese (BMI <30).

Covariates

We adjusted for individual and neighborhood factors. Individual factors included age, gender,
SES and current residency, which reflected participants’ housing arrangement. SES was adjusted
using two variables—maternal education and receipt of public assistance in the last year because
the participants were in their 20s and most were still financially dependent on their

parents/caregivers. Current residency was categorized as “in a parent/caretaker’s home”, “on

their own or with a friend/acquaintance”, or “in other housing arrangements”.

Aspects of the neighborhood environment were controlled for by adjusting neighborhood
hazards, neighborhood safety and neighborhood walkability. The neighborhood hazards 10-item
measurement was adapted from the scale developed by Aneshensel and Sucoff (1996) and
included items on pollution, traffic, trash, violence and lack of access to parks, quality education,
healthcare, grocery stores, entertainment, and government services. A similar scale to assess
perceived neighborhood hazards was used in Romero et al. (2001). All items were reverse coded,
so a higher score indicated a more hazardous neighborhood. Neighborhood safety was assessed
with one question “How safe do you think {neighborhood} is?” and a three-point rating scale
(O=very safe, 1=neither safe nor unsafe, 2=very unsafe). The item was reverse coded, so a higher
score indicated higher perception of neighborhood safety. The neighborhood walkability scale
included 14-items on the easiness to walk in the neighborhood as well as perception of safety

when walking. This walkability scale was similar to the 64-item Neighborhood Environment
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Walkability Scale (NEWS) developed by Cerin et al. (2006). Some items were reverse coded, so

the higher the score, the more walkable the neighborhood was.

Sites: San Juan, PR and South Bronx, NY

Maternal
education

Received public
assistance in the last year

Neighborhood built environment: neighborhood
Y

hazards and neighborhood walkbability
Diet and physical

activity

Neighborhood
Collective Efficacy

\ Other aspects of neighborhood social

environment: neighborhood safety

\

Obesity

Figure 1. A conceptual model of the relation between neighborhood collective efficacy and

obesity.

Statistical Analysis

We conducted log binomial regression to determine the association between neighborhood
collective efficacy and obesity (BMI>30) and high waist circumference (>40in for males, >35in
for females). We hypothesized differences in the association between neighborhood collective
efficacy and obesity and high waist circumference by site (Figure 1), so stratified analyses were
conducted to estimate the prevalence ratio of obesity and high waist circumference for each site.
To examine confounding by individual and neighborhood factors separately, we compared model
1, which was adjusted for individual factors only (age, gender, maternal education, receipt of
public assistance and current residency) and model 2, which was adjusted for neighborhood
factors only (hazards, walkability and safety). We also conducted a third model that adjusted for
both individual- and neighborhood-level factors. Models 1-3 examined collective efficacy as a

continuous exposure.
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Collective efficacy was also examined as a categorical variable. In model 4, the tertile cutoffs
were determined from the summed collective efficacy score in the overall dataset to allow
comparison across the same categories between sites. Collective efficacy was categorized as low
(£18.0), medium (18.1 — 24.9) and high (> 25.0). In model 5 and model 6, we categorized
collective efficacy using site-specific cutoffs. Collective efficacy was categorized as low (<20.0),
medium (20.1-26.9) and high (>27.0) in PR, and low (<£17.0), medium (17.1-21.9) and high
(>22.0) in NY. Models 4-6 were adjusted for both individual- and neighborhood-level factors.

All models were adjusted for SES using selected variables—maternal education and receipt of
public assistance in the last year. We compared the robustness of the findings adjusted for SES
using selected variables to the findings adjusted for SES using a propensity score variable

(PSCAT Index), which included maternal education, family income and family structure.

12



RESULTS

Descriptive Statistics

The final analytic sample included 655 participants, with 351 (51.3% female) in PR and 304
(49.0% female) in NY. Nine participants were missing information on age, sex and receipt of
public assistance in the last year, 32 were missing maternal education, 12 were missing current
residency, 10 were missing neighborhood hazards, walkability and collective efficacy, 13 were
missing neighborhood safety, 37 were missing BMI and 40 were missing waist circumference
measure. There were differences in gender distribution, maternal education level and receipt of
public assistance between those excluded for missing data and those included in the analytic

sample.

The mean age of participants was 22.43 years (SD 1.85) in PR and 22.66 years (SD 1.94) in NY.
The majority of the participants lived at their parent’s or caretaker’s home (67.8% in PR and
68.4% in NY) and received public assistance in the last year (63.0% in PR and 64.5% in NY).
There were no significant differences in gender distribution, average age, current residency and
receipt of public assistance in the last year between the sites. In PR, there was a higher
percentage of biological mothers who have completed high school/GED or more (74.6%)
compared to NY (51.6%).

The average BMI was 25.221b/in? (SD 6.62) in PR and 28.081b/in? (SD 7.65) in NY (p <0.05).
The prevalence of obesity (BMI > 30.01b/in?) was 20.5% in PR and 34.9% in NY (p <0.05). In
PR, 17.5% of males had high waist circumference (>40 inches) and 45.0% of females had high
waist circumference (>35 inches), compared to 30.3% males and 60.4% females in NY (p
<0.05). The neighborhood measures were different across sites. Compared to PR, NY had higher
levels of neighborhood hazards (19.14, SD 5.98) and walkability (43.50, SD 5.14), and lower
levels of collective efficacy (19.44, SD 4.40) and safety (1.22, SD 0.66) (p <0.05).

13



Correlation Between Neighborhood Measures

In PR, neighborhood hazards appeared to be moderately negatively correlated with neighborhood
walkability (r=-0.47) and neighborhood safety (r=-0.40), and was weakly negatively correlated
with neighborhood collective efficacy (r=-0.32). Neighborhood walkability had weak positive
correlations with neighborhood safety (1=0.21) and neighborhood collective efficacy (r=0.25).
Collective efficacy was weakly correlated with safety (r=0.36) (Table 2). In NY, neighborhood
hazards had weak negative correlations with walkability (r=-0.34) and collective efficacy
(r=-0.19), and moderate negative correlation with safety (r=-0.52). Neighborhood walkability
had weak positive correlations with collective efficacy (r=0.30) and safety (r=0.26). Collective
efficacy had weak positive correlation with neighborhood safety (r=0.24) (Table 2). All Pearson

correlation coefficients for neighborhood measures were statistically significant (p <0.05).

Neighborhood Collective Efficacy and Obesity

In stratified analysis, as neighborhood collective efficacy increased by 1 unit in PR, the
unadjusted prevalence of obesity (BMI > 30) increased by 1.02 times (95% CI: 0.97, 1.07). The
prevalence of obesity increased by 1.02 times (95% CI: 0.98, 1.07) after adjusting for individual
factors only, and 1.03 times (95% CI: 0.98, 1.09) after adjusting for neighborhood factors only
(Table 3). After adjusting for both individual and neighborhood measures, the prevalence of
obesity increased by 1.04 times (95% CI: 0.98, 1.09) and the prevalence of high waist
circumference increased by 1.01 (95% CI: 0.98, 1.05) with every 1 unit increase in collective

efficacy (Table 4).

For NY, the stratified analysis found that as neighborhood collective efficacy increased by 1 unit,
the unadjusted obesity prevalence decreased by 3% (95% CI: 0.94, 1.00). The prevalence of
obesity was the same after adjusting for individual factors and neighborhood factors separately
(Table 3). After adjusting for both individual and neighborhood measures, the prevalence of
obesity and high waist circumference decreased by 3% (95% CI: 0.94, 1.00) with every 1 unit

increase in collective efficacy (Table 4).
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Sensitivity Analysis

The association between neighborhood collective efficacy and obesity was also examined with
collective efficacy as a categorized exposure. In PR, the prevalence of obesity among those
living in neighborhoods with medium collective efficacy was 14% (95% CI: 0.46, 1.63) lower
than the prevalence of obesity among those living in neighborhoods with low collective efficacy
(Model 4, Table 4). Among those living in neighborhoods with high collective efficacy, the
prevalence of obesity was 1.55 times (95% CI: 0.82, 2.90) the prevalence of obesity among those
living in neighborhoods with low collective efficacy (Table 2). In NY, the prevalence of obesity
among those living in neighborhoods with medium collective efficacy was 20% (95% CI: 0.58,
1.11) lower than the prevalence of obesity among those living in neighborhoods with low
collective efficacy (Model 4, Table 4). Among those living in neighborhoods with high
collective efficacy, the prevalence of obesity was 36% (95% CI: 0.35, 1.15) lower than that of

those living in neighborhoods with low collective efficacy.

In PR, when collective efficacy was categorized using site-specific tertile cutoffs (Model 5), we
found that among those living in neighborhoods with medium and high collective efficacy the
prevalence of obesity was 1.25 times (95% CI: 0.73, 2.14) and 1.57 times (95% CI: 0.86, 2.85)
higher than the prevalence of obesity among those living in neighborhoods with low collective
efficacy (Table 5). The prevalence of high waist circumference was 1.14 times (95% CI: 0.80,
1.62) and 1.34 times (95% CI: 0.86, 2.09) higher among those living in medium and high
collective efficacy neighborhoods compared to those living in low collective efficacy
neighborhoods. In model 6, collective efficacy was categorized using tertile cutoffs specific to
NY. The prevalence of obesity among those in medium and high collective efficacy
neighborhoods in NY was 11% (95% CI: 0.62, 1.27) and 32% (95% CI: 0.44,1.04) lower than
the prevalence of obesity among those living in low collective efficacy neighborhoods (Model 6,
Table 5). Among those living in medium and high collective efficacy neighborhoods, the
prevalence of high waist circumference was 16% (95% CI: 0.64,1.09) and 26% (95% CI: 0.55,

0.99) lower than that of those living in low collective efficacy neighborhoods.

To test the robustness of the findings controlled for the selected SES variables —maternal

education and receipt of public assistance in the last year, we repeated the analysis using the
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propensity score (PSCAT Index) created from maternal education, family income and family
structure. The results were similar indicating that the selected variables appropriately reflected

individuals’ SES (Table 6).
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DISCUSSION

Our study found that the association between collective efficacy and obesity was different by
geographic location with consistent findings observed for both obesity and high waist
circumference. While most of the 95% confidence intervals overlap, the association between
collective efficacy and obesity appear to be in opposite directions between PR and NY. In PR,
there was a positive association—as collective efficacy increased, the prevalence of obesity and
high waist circumference increased. On the other hand, the association was negative in NY—as
collective efficacy increased, the prevalence of obesity and high waist circumference decreased.
This association was similar to the findings described by Cohen et al. (2006), where an increase
in collective efficacy was associated with a decrease in BMI among adolescents of different
racial/ethnic backgrounds in Los Angeles County. Adolescents who were living in
neighborhoods with low collective efficacy were at higher odds of being overweight than those
in neighborhoods with average collective efficacy (Cohen et al., 2006). However, similar to
Burdette et al. (2006), we found that after adjusting for both individual and neighborhood
factors, most of the models showed that the association between neighborhood collective

efficacy and obesity and high waist circumference were not statistically significant.

When collective efficacy was examined as a three-level categorical exposure (using cutoffs from
the entire sample) we found similar directions of association between the sites, with one
difference. In PR, among those living in neighborhoods with medium collective efficacy, the
prevalence of obesity and high waist circumference were lower than that of those living in
neighborhoods with low collective efficacy. However, the prevalence of obesity and high waist
circumference were still higher among those living in neighborhoods with high collective

efficacy compared to those in neighborhoods with low collective efficacy.

When collective efficacy was categorized using site-specific cutoffs, we found that the
prevalence of obesity was higher among those in both medium and high collective efficacy
neighborhoods than in low collective efficacy neighborhoods in PR. The difference in
association in PR observed in model 4 and model 5 was likely due to how the distributions of

collective efficacy in PR and NY were different, where the distribution was shifted towards the
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lower end in NY. Overall, the associations were in opposite directions when collective efficacy
was continuous and categorized using site-specific cutoffs. There are various potential pathways
through which collective efficacy influences obesity prevalence, resulting in the differential

associations by site.

Cultural and Social Norms and Obesity

Collective efficacy influences the way people interact with each other and may also impact the
way people reinforce social norms around health behaviors and body types. In PR, the positive
association between neighborhood collective efficacy and prevalence of obesity may be due to
the mechanism that obesity can spread through social ties. It has been observed that obesity tends
to occur in social clusters (Christakis & Fowler 2007). In social network analysis, individuals
with close tie or relation to another person who is obese have an increased chance of becoming
overweight or obese themselves (Christakis & Fowler 2007). However, it is not well understood

how obesity spreads in social networks (Hruschka et al., 2011).

Hruschka et al. (2011) found strong association between individuals’ BMI and individuals’ norm
of body size. At the group level, the network’s mean BMI was also strongly associated with the
network’s average norm of body size. Nevertheless, the average norm of the network to which an
individual belongs to is only moderately correlated to the individual’s norm. The individuals’
norms on body size only explained some of the effect of the network’s average BMI on
individuals’ BMI. There is limited evidence supporting that social norms around body standards
is the way through which obesity spreads through social networks, resulting in social clusters of
obesity (Hruschka et al., 2011). This suggests that other types of social norms such as shared
social activities, common health behaviors, social eating and norms around physical activity may

be important to how obesity spreads in social networks.

Previously, Ho et al. (2012) reported that 55% of the Puerto Rican population surveyed in
BREFSS indicated that they did not participate in physical activity in the past month. In PR, as
collective efficacy increases, it is possible that others’ health behaviors influence individuals’
health behaviors. If the majority of an individual’s social ties are not physically active, then the

individual might be less likely to be physically active. Additionally, Carroll-Scott et al. (2013)
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found that poor dietary habits were associated with more neighborhood social ties. A potential
explanation for the positive association between neighborhood collective efficacy and prevalence
of obesity in PR is that when individuals’ have increased social ties and act in unity with others,
the norms around dietary patterns and physical activity may be reinforced. Cohen et al. (2006)
hypothesized that among adolescents in Los Angeles County, a higher level of collective efficacy
may mean that deviation from the norm is more difficult and that being overweight may be more

socially supported.

Socioeconomic Inequities

While the South Bronx and Puerto Rico both have high unemployment and poverty rates, the
context and relative socioeconomic positions differ. In 2015, NY ranked number one among all
states for the highest income inequality (Sommeiller & Price 2018). The top 1% had an average
income that was 44 times the average income of the bottom 99%. This ratio of income inequality
was above the nation’s average of 26.3 to 1, comparing average income of top 1% and bottom
99% (Sommeiller & Price 2018). The Puerto Rican population in the South Bronx may
experience a greater effect of socioeconomic and structural inequity in the city itself, where there

is a major concentration of wealth, compared to the Puerto Rican population in PR.

If people are constantly exposed to structural inequity, the accumulation of stress can lead to
increases in cortisol excretion and the wear and tear of the body over time, which are both
associated with excess weight gain and obesity (Cohen et al., 2006). Thus, as neighborhood
collective efficacy increases, people are able to come together and help each other. The greater
level of social support and social cohesion may counter the stress from socioeconomic inequities,
and a higher level of social orders may help sustain a preferable and healthier environment.
Thus, in NY, as collective efficacy increases, we observed a decrease in the prevalence of
obesity. While our study sample is relatively young, it is possible that there are windows in the
developmental stages where individuals are more vulnerable to the effects of stress (Arevalo et

al., 2014).
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Collective Efficacy and Built Environment

Cohen et al. (2008) argued that since the social and built environment are intertwined, the built
environment may play a critical role in laying the foundation for neighborhood collective
efficacy. The neighborhood may be designed in a way that promotes social interaction and
encourages people to gather in open spaces (Cohen et al., 2008). In our study, we observed
neighborhood collective efficacy to have negative correlations with neighborhood hazards, and
positive correlations with neighborhood safety. This suggests that in neighborhoods where
people reported having higher degrees of collective efficacy, there may be less excessive noise,
trash and traffic in the streets, and people in general feel safer about the neighborhood. It is
possible that the built environment moderates the level of neighborhood collective efficacy.
Parks and neighborhood collective efficacy are associated at the census-tract level and may
represent the community’s asset (Cohen et al., 2008). Parks are shared spaces that allow
residents to meet and interact with one another. If the neighborhood lacked common spaces, or
parks were poorly maintained, then this decreases the opportunity for neighbors to engage with
each other (Cohen et al., 2008). Furthermore, an increase in the number of parks and exercise
facilities have been associated with increased odds of frequent physical activity and decreased
odds of being overweight (Gordon-Larsen et al., 2006). However, many of the studies that
looked at neighborhood environment and physical activity were conducted in mainland US, and

the findings may not apply to PR.

Given that the socioeconomic contexts in PR and NY are different, the built environment is
likely to vary as well, contributing to the divergent association between collective efficacy and
obesity at the two sites. In PR, as collective efficacy increases, parks and open spaces may
facilitate increased social engagement, but people are more likely to participate in sedentary
activities together. Whereas in NY, as collective efficacy increases, the neighborhood may have

more resources and power to build a healthier environment.

Strengths and Limitations
Our study was the first to look at how association between neighborhood collective efficacy and
prevalence of obesity and high waist circumference could differ by geographic locations.

Particularly, we focused on the Puerto Rican population, which has the highest prevalence of
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obesity among all Hispanic/Latino groups. Most studies on neighborhood collective efficacy and
obesity have examined adults and children. Our study fills in the gap by looking at young adults
who have some independence but are still mostly reliant on their parents/caregivers. This means
that while they are able to make some choices for themselves, choices of where they live and

what neighborhood they live in are limited to where their family is.

There are several limitations to this study. First, the nature of our study design and the usage of
cross-sectional data prevent us from making causal inferences. The literature on social
environment and health has largely been descriptive. Longitudinal data is necessary to
understand the mechanisms and the impact of the social environment on health over the life
course. Since there were differences between those who were excluded for missing data and
those who were included in the analysis, it would be important to address missing data with
multiple imputation or inverse probability of treatment weighting (IPTW) in future analyses.
Additionally, we only included SES variables measured at the individual level. To better
understand why we observed associations in the opposite directions, it would be beneficial to
include SES variables measured at the Census-tract level or higher. Furthermore, measures of
SES that capture the socioeconomic inequities may be more meaningful than absolute SES
measures. Thirdly, it is possible that acculturation plays a role among the NY cohort and
influences the pathways between collective efficacy and obesity. In the analysis, we did not
adjust for acculturation among the NY cohort. Although the participants of BYS were first
identified at ages as young as five in their respective sites and followed through accordingly at
their sites, this is a population that is highly mobile. It is highly likely that the NY cohort is
exposed to social stressors and discrimination related to being racial/ethnic minorities, which
may have an effect on obesity development. Lastly, our study did not account for dietary

patterns, which is likely to differ between populations in PR and NY.
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CONCLUSIONS

The findings of our study suggest that the neighborhood social environment is important to
obesity prevention. Specific aspects of the neighborhood may be more relevant than others in
preventing obesity depending on the location and the underlying mechanisms may be site
dependent. Collective efficacy can be involved in various pathways, affecting the behavioral,
social and physiological factors related to obesity. There is a need for longitudinal data to
understand the effects of neighborhood social environment on obesity across the life course, as
there may be windows in the developmental stages that are more sensitive to specific
neighborhood exposures. When designing obesity prevention interventions, we should focus
beyond individuals’ dietary and physical activity behaviors and consider how the built and social
neighborhood environment can interact and influence health behaviors. Furthermore, the relation
between the residents and the neighborhood environment is dynamic and can affect one another.
Further studies are warranted to better understand the mechanisms of how various aspects of the
neighborhood social environment affect obesity, which will be critical to informing the design of

obesity prevention interventions.
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Table 1. Demographic, neighborhood characteristics and weight status by site

Overall (N=655) San Juan, Puerto Rico (N=351) South Bronx, New York (N=304) p value
Age, years (Mean, SD) 22.50 1.9 22.43 1.85 22.66 1.94 0.1242
Sex (N,%) 0.5625
Male 326 49.8 171 48.7 155 51.0
Female 329 50.2 180 51.3 149 49.0
Maternal Education Level (N, %) <.0001
Less than high school 236 36.0 89 25.4% 147 48.4%*
High school/GED 262 40.0 137 39.0%* 125 41.1%*
College or more 157 24.0 125 35.6% 32 10.5%
Current Residency (N, %) 0.1692
Parent/Caretaker's home 446 68.1 238 67.8 208 68.4
Own home or Friend/Acquaintances’ home 180 27.5 102 29.1 78 25.7
Other Housing Arrangements 29 44 11 3.1 18 59
Received Public Assistance (N, %) total 417 63.7 221 63.0 196 64.5 0.6885
Neighborhood Measures (Mean, SD)
Neighborhood Hazards 18.2 6.3 17.37* 6.44 19.14* 5.98 0.0003
Neighborhood Walkability 423 5.7 41.35% 6.01 43.50* 5.14 <.0001
Neighborhood Collective Efficacy 21.1 4.8 22.48* 4.61 19.44* 4.40 <.0001
Neighborhood Safety 1.4 0.6 1.56* 0.56 1.22% 0.66 <.0001
BMLI, Ib/in2 (Mean, SD) 26.55 7.25 25.22% 6.62 28.08* 7.65 <.0001
BMI (N, %) <.0001
BMI <30.0 477 72.8 279 79.5% 198 65.1%*
BMI >30.0 178 27.2 72 20.5* 106 34.9*
Waist Circumference, inches (Mean, SD) 36.4 6.7 35.35% 5.99 37.52% 7.27 <.0001
Waist Circumference (N, %)
>40 in. (Males) 77 23.6 30 17.5% 47 30.3* 0.0067
>35 in. (Females) 171 52.0 81 45.0* 90 60.4* 0.0054

*p value <0.05; independent t-tests were conducted on continuous variables and chi-square tests were conducted on categorical variables to determine the
differences in distribution by site

Values are mean (standard deviation) for continuous variables and count (percentage) for categorical variables
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Table 2. Pearson correlation coefficients for neighborhood measures by site

Puerto Rico New York

Hazards Walkability Collective Efficacy  Safety p values Hazards Walkability Collective Efficacy Safety p values

Hazards 1.00 -0.47 -0.32 -0.40 <0.05 1.00 -0.34 -0.19 -0.52 <0.05
Walkability -0.47 1.00 0.25 0.21 <0.05 -0.34 1.00 0.30 0.26 <0.05
Collective Efficacy  -0.32 0.25 1.00 0.36 <0.05 -0.19 0.30 1.00 0.24 <0.05
Safety -0.40 0.21 0.36 1.00 <0.05 -0.52 0.26 0.24 1.00 <0.05
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Table 3. Prevalence ratio and 95% confidence interval for association between neighborhood collective efficacy and obesity by stratified log binomial regression,
unadjusted and adjusted for individual factors and neighborhood factors separately

Neighborhood Collective Efficacy®

Neighborhood Collective Efficacy®

Neighborhood Collective Efficacy®

*p value <0.05

§Estimates represent prevalence ratio of obesity with 1 unit increase in neighborhood collective efficacy total score

Puerto Rico New York
Model 0: Unadjusted Model 0: Unadjusted
Obesity High Waist Circumference Obesity High Waist Circumference

PR (95% CI) PR (95% CI)

1.02 (0.97,1.07) 1.00 (0.97,1.04)
Model 1 Adjusted for Individual Factors'
Obesity High Waist Circumference
PR (95% CI) PR (95% CI)
1.02 (0.98,1.07) 1.02 (0.98,1.05)

Model 2 Adjusted for Neighborhood Factors*
Obesity High Waist Circumference
PR (95% CI) PR (95% CI)

1.03 (0.98,1.09) 1.01 (0.97,1.05)

PR (95% CI) PR (95% CI)

0.97 (0.94,1.00) 0.97 (0.95,1.00)*
Model 1 Adjusted for Individual Factors'
Obesity High Waist Circumference
PR (95% CI) PR (95% CI)
0.97 (0.94,1.00) 0.98 (0.96,1.01)

Model 2 Adjusted for Neighborhood Factors*
Obesity High Waist Circumference
PR (95% CI) PR (95% CI)

0.97 (0.94,1.00) 0.97 (0.94,1.00)*

tIndividual factors are age, gender, current residency, maternal education and receipt of public assistance in the last year

iNeighborhood factors are neighborhood hazards, neighborhood walkability and neighborhood safety
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Table 4. Prevalence ratio and 95% confidence interval for association between neighborhood collective efficacy and obesity by stratified log binomial

regression and adjusted with all covariates

Model 3: Puerto Rico’

Model 3: New York'

Neighborhood Collective Efficacy®

Obesity High Waist Circumference
PR (95% CI) PR (95% CI)
1.04 (0.98,1.09) 1.01 (0.98,1.05)

Obesity High Waist Circumference
PR (95% CI) PR (95% CI)
0.97 (0.94,1.00) 0.97 (0.94,1.00)*

Model 4: Puerto Rico’

Model 4: New York'

Neighborhood Collective Efficacy™
Low Collective Efficacy
Medium Collective Efficacy
High Collective Efficacy

*p value <0.05

§Estimates represent prevalence ratio of obesity with 1 unit increase in neighborhood collective efficacy total score

Obesity High Waist Circumference

PR (95% CI) PR (95% CI)

0.86 (0.46,1.63) 0.82 (0.54,1.24)
1.55(0.82,2.90) 1.15 (0.74,1.80)

Obesity High Waist Circumference

PR (95% CI) PR (95% CI)

0.80 (0.58,1.11) 0.83 (0.66,1.05)
0.64 (0.35,1.15) 0.73 (0.46,1.15)

§§Estimates represent prevalence ratio of obesity comparing medium and high neighborhood collective efficacy to low neighborhood collective efficacy.
Neighborhood Collective Efficacy was categorized using the cutoffs from the overall summed score as low (£18.0), medium (18.1 — 24.9) and high (> 25.0).

tAdjusted for neighborhood hazards, neighborhood walkability, neighborhood safety, age, gender, current residency, maternal education and receipt of public

assistance in the last year
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Table 5. Prevalence ratio and 95% confidence interval for association between neighborhood collective efficacy and obesity using site-specific tertiles in stratified
log binomial regression and adjusted with all covariates

Model 5: Puerto Rico' Model 6: New York'
Obesity High Waist Circumference Obesity High Waist Circumference
PR (95% CI) PR (95% CI) PR (95% CI) PR (95% CI)

Neighborhood
Collective Efficacy®

Low Collective Efficacy - - - -

Medium Collective Efficacy 1.25(0.73,2.14) 1.14 (0.80,1.62) 0.89 (0.62,1.27) 0.84 (0.64,1.09)
High Collective Efficacy 1.57 (0.86,2.85) 1.34 (0.86,2.09) 0.68 (0.44,1.04) 0.74 (0.55,0.99)*

*p value <0.05

§§Estimates represent prevalence ratio of obesity comparing medium and high neighborhood collective efficacy to low neighborhood collective efficacy. Neighborhood Collective
Efficacy was categorized using site-specific tertiles as low (<20.0), medium (20.1-26.9) and high (=27.0) in Puerto Rico and low (<17.0), medium (17.1-21.9) and high (>22.0) in

New York.

tAdjusted for neighborhood hazards, neighborhood walkability, neighborhood safety, age, gender, current residency, maternal education and receipt of public assistance in the last

year
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Table 6. Prevalence ratio and 95% confidence interval for association between neighborhood collective efficacy and obesity by stratified log binomial
regression and adjusted with PSCAT Index for SES and all covariates

Puerto Rico New York
Obesity High Waist Circumference Obesity High Waist Circumference
PR (95% CI) PR (95% CI) PR (95% CI) PR (95% CI)
Neighborhood Collective Efficacy® 1.03 (0.97,1.09) 1.01 (0.97,1.05) 0.97 (0.94,1.01) 0.97 (0.94,1.00)*

*p value <0.05

§Estimates represent prevalence ratio of obesity with 1 unit increase in neighborhood collective efficacy total score.
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