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Abstract

Significant evidence demonstrates the powerful effects social determinants have on health-related perceptions, behaviors,
and health outcomes. However, these factors are often studied out of context, despite the acknowledgement that social
determinants of health are place based. This research aimed to demonstrate that health-related perceptions are dependent
on where one lives. Via a community-based participatory study, participants were randomly selected from 3 residential
regions varying distances from a freight railyard (nearest n = 300, middle n = 338, farthest n = 327), all mostly low-
income, predominately Latino areas. Interview-administered surveys with adults were collected by bilingual trained
community members (87% response) in English/Spanish. Adjusted-logistic regression models assessed residential region
as a predictor of stressors (perceptions of community safety, community noise disturbance, health care access, food
insecurity) and buffers (3 neighborhood cohesion variables), after adjusting for household income, race/ethnicity, gender,
and age. Each region experienced a unique amalgam of stressors and buffers. In general, the region closest to the railyard
experienced more stressors (odds ratio [OR] = 1.58; 95% CI 1.12-2.20) and less buffers (OR = 0.69; 95% CI 0.49-0.96)
than the region furthest from the railyard. More than half of participants in each region reported 2 or more stressors and
2 or more buffers. In this seemingly homogenous study population, place remained important in spite of traditionally used
socioeconomic factors, such as household income and race/ethnicity. Social determinants of health should be studied with
regard to their environmental context, which will require interdisciplinary collaboration to improve multilevel research
methods. Including the study of social buffers will also promote sustainable, positive change to reduce health disparities.
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Introduction studied out of context, when in reality they are place based
or affected by the physical environment.* Therefore, social
determinants of health research in the United States has
been shifting to include place-based concepts, such as
studying where people were born, grew up or live to better
understand factors affecting health outcomes.’

Social, economic, and the physical environments account
for 50% of the factors attributable to health status and life
expectancy in the United States.' Consequently, disparities
among social-, economic-, and physical-environmental
health determinants largely contribute to the health dispari-
ties that persist today.””

Studying the health effects from such social factors has
been difficult because these “upstream” factors are often con-
tingent on other factors. For example, health literacy may be
based on educational attainment of the individual, but educa- Corresponding Author:
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Despite the recognition that social determinants are
place based, this concept of including a measure of geogra-
phy within health-predictive models remains underutilized.
When geography is considered, it is often in the form of
clustering and comparing larger regions, such as by county
or zip code. In studies such as these, researchers may or
may not have® been able to adjust for place/geography in
their health-predictive models. In addition, clustering place
by zip code has limitations such as boundary lines changing
over time and the imposed concept of land-use continuity
(some zip codes may be more representative of uninhabited
land or of business-sectors than of residences).” In the pres-
ent study, we used a different clustering of place by sam-
pling residential household addresses within a relatively
small area, in an urban, predominantly low-income region
encompassing a 6-mile radius around a point-source envi-
ronmental hazard.

The aim of this research was to explore if, even within
relatively homogenous SES regions, living next to a known
pollution source is associated with additional social-
environmental stressors and buffers known to affect health.

Methods
Study Population

San Bernardino County, in the inland region of Southern
California, is a region of vulnerable populations in the con-
text of both social and environmental determinants, largely
because of its lower cost of living compared with nearby
Los Angeles. Not only is San Bernardino County one of the
most underfunded regions in the state, but residents contin-
uously exhibit higher chronic disease morbidity than
California state counterparts.® In addition to its geography-
related routine poor air quality, the metropolitan area of San
Bernardino’ is home to an inland goods movement network,
the San Bernardino Railyard (SBR), with diesel-powered
locomotives and trucks operating 24/7.'®"" San Bernardino
is also known for its high number of violent crime offences,
large number of gang members,” evidence of historic
neighborhood segregation,' and in 2012 for its economic
downturn as the United States’ second bankrupt city."*
Based in the San Bernardino metropolitan area, we con-
ducted the Environmental Railyard Research Impacting
Community Health (ENRRICH) Project, a mixed-methods,
community-based participatory research study, to charac-
terize the community health burden of disease in 2011-
2012."" The study included a community engagement
qualitative research project,'® followed by a quantitative
research study which included administration of interview-
administered household surveys of adult participants.
Study participants were sampled from 1 of 3 defined
regions (A, B, and C). The location and spatial configura-
tion of the sampling regions are depicted and are described

in more detail elsewhere."*'” In short, the 3 regions were
designed to model decreasing levels of air pollution expo-
sure in relation to the railyard from highest (A) to lowest
(C). Region A was defined by delineating a 350-m buffer
around the perimeter of the railyard facility; then every
house within region A was considered for sampling. Within
sampling regions B and C, ENRRICH investigators used
digital street and cadastral maps of the target neighborhoods
and selected households for interviews using a GIS (geo-
graphic information system)-based random number genera-
tor tool.

There were 965 participants who participated in the study
(300 in region A, 338 in region B, 327 in region C). The
response rate was 87%. This research study was approved by
Loma Linda University Institutional Review Board. All par-
ticipants provided informed written consent prior to partici-
pation in the study.

Place (Residential Region)

Community and neighborhood are some of the commonly
used terms to describe place. The term “community” is
broadly defined as where individuals and/or families social-
ize or form a shared connection with others, which can exist
beyond a geographic region. The term neighborhood refers
to a relatively small, non-specific in size, area where people
live."® Often, place has been clustered and compared by
state, county, zip code, or as small as census-blocks. Here
we grouped place by residential (household) regions at
three distances away from an environmental hazard, a
freight railyard. While this was originally to be in line with
the primary purpose of the ENRRICH study, to study the
health effects associated with proximity to the railyard, we
have chosen to maintain these groupings here as it repre-
sents a common, point-source neighborhood “problem.”
This also combines the definitions of community and neigh-
borhood by centering community around an environmental
hazard and maintaining household residence as “place.”
Households in residential regions A, B, and C were an aver-
age of 0.18 miles (283 m), 1.9 miles (3057 m), and 4.6
miles (7320 m) away from the railyard, respectively.

To best describe the economic differences between the
residential regions, we obtained household income mea-
sures at the census-block group level from the 2011 U.S.
Census Bureau. We individually assigned Census variables
to each participant by geocoding latitude and longitude
coordinates for each household in arcGIS for desktop ver-
sion 10.5.

Survey

A bilingual—English and Spanish—interview instrument
was developed'” to gather information in a culturally compe-
tent and linguistically appropriate manner, and was based on



Arthur et al

qualitative research of relevant questions from the affected
population, as well as from existing literature.'® Survey
administration, in a personal interview format, was deliv-
ered by trained bilingual community health workers from
the study’s local community partner, a nonprofit environ-
mental justice organization."

Stressors

Individual-level perceived stressors were defined as well-
researched health predictors that could have a biological
effect on health through the chronic (toxic) stress (ie,
inflammatory) pathway. Four categories of stressors'
(social, physical, health care services, and economic) were
a priori chosen based on availability within the data set and
relative importance to the study population.

Community Safety. Participants were asked to agree along a
5-point scale to the following statements: “I feel safe walk-
ing in my community, day or night” and “Violence or crime
is not a problem in my community.” For ease of interpreta-
tion, responses to each question were dichotomized by col-
lapsing strongly disagree and disagree and collapsing
neutral, agree, strongly agree.

Noise. Similarly, participants were asked to agree along a
5-point scale to the following statement: “The noise from
my community keeps me awake or wakes me up in the
middle of the night.” Responses were dichotomized by
collapsing strongly agree and agree and collapsing neu-
tral, disagree, strongly disagree.

Health Care Services. Two questions were chosen to best
represent current access to healthcare services. “Within the
past 12 months were there medical services you needed but
could not get?” and “Within the past 12 months were there
prescription medications you needed but could not get?”
Responses were yes or no.

Food Insecurity. Two food insecurity questions were asked
on the ENRRICH survey: “The food that we bought just
didn’t last and we didn’t have money to get more” and “My
family couldn’t afford to eat balanced meals.” Participants
were asked to answer if the statement was “often true,
sometimes true, or never true” for their household based on
the past 12 months.

Social Buffers

Individual-level perceived buffer questions were created
based on a bottom-up approach.'® They were: “Participants
in my community generally get along with each other,”
“People in my community can be trusted,” and “I often see
children playing outside in the community.” Participants

were asked to agree along a 5-point scale. Responses were
dichotomized by collapsing strongly agree and agree and
collapsing neutral, disagree, strongly disagree.

Statistical Analysis

Imputation of missing values was conducted for a small
number of missing data using multiple-imputation with
chained equations: RStudio 1.1.423, the mice package. For
descriptive statistics, we computed frequencies for categor-
ical variables, mean and standard deviation for age, and
median and quartiles for Census income variables. To test
differences between regional groupings, we computed chi-
square tests for categorical variables, an F test for age, and
Kruskal-Wallis test for Census income variables.

To test for an association between the social-environ-
mental factors and residential region we computed adjusted
logistic and ordinal logistic (for food insecurity outcomes)
regression models. Ordinal logistic models met the propor-
tional odds assumption. Covariates (household income,
race/ethnicity, gender, and age) were a priori selected. The
number of confounding covariates was intentionally kept
minimal for the purpose of simplicity—to represent the
most often used covariates in health-predictive statistical
models. Household income and race/ethnicity were chosen
to represent SES variables. Asian and “other” race catego-
ries were collapsed with white due to small counts Education
was not included as a confounder because it was highly
associated with both income and race/ethnicity (P < .0001)
and did not vary by residential region (P = .427). Analyses
were performed using RStudio 1.1.423 (mice and devtools
packages) and SAS 9.4.

Results

Study Population Characteristics

Overall, the ENRRICH study population was relatively
young (mean age of 44 years, standard deviation 14 years)
and predominantly female (67%), Hispanic (76%), married
(57%), and had never smoked (69%). It was, overall, a
low-SES population of which subjects were mainly high
school educated or less (63%), unemployed (47%), had
low health insurance coverage (43%), and an annual aver-
age household income of less than $50 000 (93%) with 3 or
more people living in the household (85%). Calculated
from Census data, the median household income of the
study population was $40843 and the median per capita
income was $14 098. Most (94%) had lived at the sampled
residence for more than 1 year. Region A was the lowest
income region followed by regions B and C (Table 1).

The self-reported general health of the population was
quite low—45% reported their general health to be fair or
poor and varied by residential region; a higher proportion of
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Table I. Individual-Level and Household Characteristics of ENRRICH Study Population by Place (Residential Region).”

Residential Region

income (USD)
Educational achievement
Grade school or less 271 (28.1)

High school 332 (344)

Some college, 278 (28.8)

vocational, business,

or trade

=Associates degree 84 (8.7)
Current employment status

Unemployed 456 (47.3)

Employed/retired/ 509 (52.7)

student

Marital status
Never married/
widowed/divorced

Married/live together 545 (56.5)
Self-reported general health

420 (43.5)

Excellent/Good 527 (54.6)
Fair/Poor 438 (45.4)
Behavior
Ever regularly smoked cigarettes, cigars, or a pipe
Current smoker 194 (20.1)
Past smoker 106 (11.0)
Never smoker 665 (68.9)
Household-level
characteristics
Health care insurance type
None 414 (42.9)
Private, HMO/ 225 (23.3)
Military/Other
Medicare, Medicaid, 326 (33.8)
Medical
Average annual household income (USD)
<10000 331 (34.3)
11000-19000 230 (23.8)
20000-29000 180 (18.7)
30000-49 000 161 (16.7)
=50000 63 (6.5)

79 (26.3)
116 (38.7)
81 (27.0)

24 (8.0)
146 (48.7)
154 (51.3)
134 (44.7)
166 (55.3)

145 (48.3)
155 (51.7)

55 (18.3)
33 (11.0)
212 (70.7)

149 (49.7)
52 (17.3)

99 (33.0)

123 (41.0)
89 (29.7)
45 (15.0)
30 (0.0)
13 (4.3)

105 31.1)
108 (32.0)
93 (27.5)

32 (9.5)
158 (46.7)
180 (53.3)
152 (45.0)
186 (55.0)

199 (58.9)
139 (41.1)

77 (22.8)
31 (9.2)
230 (68.0)

138 (40.8)
78 (23.1)

122 (36.1)

110 (32.5)
70 (20.7)
62 (18.3)
72 (21.3)
24 (7.1)

Characteristics Total (n = 965) A (n = 300) B (n = 338) C (n = 327) P
Individual-level
characteristics
Age (years) 44.4 (14.6) 44.8 (15.7) 43.7 (14.0) 44.7 (14.1) .538
Gender
Female 646 (66.9) 185 (61.7) 240 (71.0) 221 (67.6) .042
Male 319 (33.1) 115 (38.3) 98 (29.0) 106 (32.4)
Race/Ethnicity
Hispanic, Latino 731 (75.8) 259 (86.3) 242 (71.6) 230 (70.3) <.001
African American, 113 (11.7) 21 (7.0) 54 (16.0) 38 (11.6)
Black
White/Asian/Other 121 (12.5) 20 (6.7) 42 (12.4) 59 (18.0)
Per capita 14098 (12504, 17421) 12504 (9959, 14098) 14757 (13304, 20266) 15701 (13144, 17762) <.0001

87 (26.6) 427
108 (33.0)
104 (31.8)

28 (8.6)
152 (46.5) 838
175 (53.5)
134 (41.0) 520
193 (59.0)

183 (66.0) 024
144 (44.0)

62 (19.0) 390
42 (12.8)
223 (68.2)

127 (38.8) .005
95 (29.1)

105 (32.1)

98 (30.0) <.001
71 (21.7)

73 (22.3)

59 (18.0)

26 (8.0)

(continued)
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Table I. (continued)

Residential Region

Characteristics Total (n = 965)

A (n = 300)

B (n = 338) C(n=327) P°

Median household
income (USD)
Number of household members

I-2 persons 141 (14.6) 49 (16.3)

3-5 persons 523 (54.2) 164 (54.7)

=6 persons 301 (31.2) 87 (29.0)
Duration at current residence (years)

I+ 263 (27.3) 108 (36.0)

I-10 641 (66.4) 173 (57.7)

<l 61 (6.3) 19 (6.3)

40843 (29235, 54 127) 31427 (27063, 40843) 43631 (31943,51802) 51911 (37064, 62517) <.0001

40 (11.8) 52 (15.9) 364
191 (56.5) 168 (51.4)

107 31.7) 107 (32.7)

60 (17.8) 95 (29.1) <.001
244 (72.2) 224 (68.5)

34 (10.1) 8 (2.4)

’Data shown represents n (%) for categorical variables, mean (standard deviation) for age, and median (Ist, 3rd quartile) for per capita income and
median house income. Slash (/) denotes collapsed nominal categories. A = closest to San Bernardino Railyard; B = intermediate; C = farthest distance.
®P values computed from chi-square statistic for categorical variables, F test for age, and Kruskal-Wallis test for per capita income and median house

income.

participants living in region A reported fair/poor health
(52%) compared with B (41%) and C (44%) (Table 1).

Social-Environmental Stressors

Both stressors and buffers were highly prevalent. Four out
of 5 (84.5%) ENRRICH study participants reported at least
1 stressor and two-thirds (66.6%) reported 2 or more stress-
ors. The most prevalent stressor in the study population was
perceiving violence or crime to be a problem in their com-
munity (42.4%) followed by feeling unsafe walking in their
community (30.4%). The least prevalent was experiencing
food insecurity often over the previous 12 months (Figure
1). However, about half of the study population reported
food insecurity to be often or sometimes true (50.9% did not
have enough money to buy food; 46.2% could not afford to
eat balanced meals).

Multivariate results showed that residential region was
associated with community safety, noise, and food insecu-
rity stressors surveyed in the ENRRICH study population
independent of household income, race/ethnicity, gender, or
age (Figure 2; Table 2). Specifically, adults living in region
A, the lowest SES region, had twice the odds of reporting
feeling unsafe walking in their community compared to
regions B and C, 3 times the odds of perceiving violence or
crime to be a problem in their community compared to
region C, and 4 times the odds to be kept awake at night due
to community noise compared with regions B and C. Also,
participants in regions A and B were less likely to report
that their family did not have enough money for food com-
pared to region C. Overall, participants of region A had
twice the odds of reporting 2 or more stressors compared
with region C (Table 2). Age was not associated with any
stressor.

Social Buffers

In the ENRRICH study population, witnessing children
playing outside was the most reported buffer (70.8%), fol-
lowed by perceiving their community members to get along
with each other (61.4%) and trust of community members
(42.4%). Approximately 58% of participants reported 2 or
more buffers (Figure 1).

In the multivariable models, those living in the highest
SES region (region C) had higher odds to perceive that peo-
ple generally got along with each other in their community
compared with regions A and B, respectively. Participants
living in regions B and C had 1.52 and 1.72, respectively,
times the odds to perceive that people can be trusted in their
community compared to those living in region A. Those liv-
ing in region A had 1.37 times the odds to report seeing
children playing outside in their community compared to
those in region B (Table 3). Increasing age had a mild/mod-
erate positive association with experiencing a social buffer
for each of the 3 buffers analyzed.

Discussion

The ENRRICH Study participants were overall a low SES
adult population; representative of the region from which
it was drawn.'® In this research, we explored how 3 resi-
dential regions surrounding a point-source environmental
hazard at increasing distances away from the railyard
would differ in its social-ecological presentations. In gen-
eral, region A experienced more stressors than buffers and
region C experienced more buffers than stressors com-
pared with the other regions. However, each region expe-
rienced a unique amalgam of stressors and buffers (Figure
2). Understanding how social-environmental stressors are
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Social-Environmental Stressors

Social Buffers

b
Reported > 2 stressors 60.4% p=0.01
59.0%
. 40.0%
eel unsa ::liwl?t ing day or 263% p<0.001
ght. 25.1%
. . . . 54.3%
V“)lenc‘:n/ S b roblem in - |- 41.7% p<0.001
Y unity. 30.0%
C it . K 49.3%
ommunity noise wakes me up F 19.8% p<0.001
at night. 20.2%
' 26.3%
I lacked access to medical - 26.0% p=0.15
services. 20.5%
15.3%
I lacked access to needed - 18.6"/2 p=0.45
prescriptions. 15.6%
. . 14.0%
My family did not have enough . 127% p=0.09
money for food. 15.0%
16.0%
My family could not afford - 16.0% p=0.13
balanced meals. 17.1%
55.7%
Reported > 2 buffers 62.4%
) 59.0%
My community generally gets _ 59.5% p=0.12
along. 66.1%
38.0%
People in my community can be - 44.7% p=0.03
0,
trusted. 48.3%
72.0%
I see children playing outside. _ggng p=0.54
! 0
mA (n=300)
0 10 20 30 40 50 60 70 =B (n=338)
Frequency (%)
C (n=327)

Figure |. Prevalence of stressors and buffers in the ENRRICH study population by place (residential region).
Food insecurity questions prompted 3 responses and the response “often true” is presented here. All other stressors and buffers presented here were

dichotomous.

affected by a person’s residential context is critical.
Indeed, it has been previously shown that neighborhood
physical characteristics,”® neighborhood social structural

characteristics,”’ and neighborhood perceptions

chronic health outcomes,** potentially through a chronic
p y g

pathway.”

affect

(also referred to as toxic) stress (ie, inflammatory process)

There is much heterogeneity in the health factors in pop-
ulations that were otherwise thought to be quite homoge-
nous, that is, in income and race/ethnic composition. This
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Region A

Region B

Region C

® | I feel unsafe walking day or night. I 09

Violence / crime is a problem in
my community.

@ My family did not have enough
money for food.

09 Violence / crime is a problem in
my community. -
'ﬂ))) I Community noise wakes me up at | =
night.

People in my community can be
trusted.

People in my commumty can be
<
w My community generally gets

| along.

@ [ I see children playing outside. ]

<|-i> [ I see children playing outside. ]

<.-.a> I see children playing outside.

Figure 2. Summary of stressors and buffers by place in the ENRRICH study population.
Social-environmental stressors (red) and social buffers (green), details in Tables 2 and 3, that were significantly different by residential region, after
adjustment for income, race/ethnicity, gender and age. In each region, the social buffer of seeing children playing outside was extremely prevalent but

did not significantly (P < .05) differ by region.

study’s results go a step beyond, “Your zip code is a bet-
ter predictor of your health than your genetic code.”* We
were able to show that, even in a small geographic area with
populations that differed only slightly by SES makeup, dif-
ferences existed among the common types of social-envi-
ronmental determinants reported. It has been suggested that
multiple levels of social determinant measurement should
be considered.” Unfortunately, many studies continue to
focus solely on income and race/ethnicity as factors that
influence health disparities.

Our finding that residents of region A, the region nearest
to the freight railyard, were more likely to report sleep dis-
turbance due to community noise more than the other 2
regions was the least surprising as this stressor was based
on the physical environment. Many social-environmental
studies continue to focus on income as a primary social
determinant®**’; and while income remained as a signifi-
cant predictor for many stressors in this study, it was not,
however, a predictor for perceiving violence/crime or noise
to be a problem in one’s community. This is important to
note because income alone may not account for a variety of
stressors a person perceives, and we have previously found
that a lack of perceived community safety, and not low-
income, was associated with adverse health outcomes,
findings which are further supported by others.*®

It was unexpected to find that residents of region C, the
highest income region, were more likely to report food inse-
curity compared with residents in regions A and B. A pos-
sible reason for this finding may be that residents in regions
A and B had access to welfare services helping them to
afford enough food, whereas residents in region C may have
been a part of the working poor, who do not have such sup-
ports. A limitation on our survey tool was that we did not
specifically ask for information on welfare services received
as this is an extremely politically laden issue in high immi-
grant, Spanish-speaking populations. Another reason could
be a true difference in perception—that residents of region

C perceived to not have enough money for food or for bal-
anced meals, possibly due to family size, knowledge/past
experience, or income needed elsewhere such as for cost of
housing; while those at lower income had managed to make
do with what they had, therefore not perceiving it to be as
much of a challenge.

Residents of region A reported lesser social buffers than
residents of region C. Neighborhood trust is a crucial com-
ponent of neighborhood social cohesion and is influenced
by poverty density and racial composition” as we have
also found here. Furthermore, lack of social cohesion is
associated with poor health.’® Residents of region A
reported to see children playing outside more than resi-
dents of region B. This is likely due to a large park made up
of soccer fields that are frequently occupied by men or
children playing soccer games and entire families attend-
ing the games. The presence of a (somewhat) maintained
community green space may serve as this community’s
social cohesion buffer.

Our most relevant finding is that each region had a
unique set of experiences made up of different stressors and
social buffers. This has implications for future research and
interventions because there are various ways communities
may experience and express social cohesion. This makes
social cohesion difficult to measure without utilizing a bot-
tom-up research approach.”'

Determining the frequency and distribution of social-
environmental determinants is the first step toward studying
their more complex nature within the casual web of health
outcomes.*? Our work uniquely points to the fact that social-
environmental experiences vary, even within geographi-
cally tight spaces among populations of seemingly similar
SES. Moreover, those living most closely to a point-source
of pollution are clearly different from apparently similar
groups who live further away. As part of the hypothesized
causal web, social-environmental stressors and social buf-
fers may also be moderated by one another, which may in
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Table 3. The Relationship Between Social Buffer Outcomes and Place® (Residential Region) in the ENRRICH Study Population.

Odds Ratio (95% Cl)

My community People in my community | see children Two or more

generally gets along can be trusted playing outside buffers reported
Region A 0.68 (0.48, 0.96) 0.58 (0.41, 0.82) 1.16 (0.81, 1.7) 0.69 (0.49, 0.96)
Region B 0.72 (0.52, 1.00) 0.88 (0.64, 1.21) 0.85 (0.61, 1.2) 0.82 (0.60, 1.13)
Region C 1.00 1.00 1.00 1.00
Region A vs B 0.94 (0.68, 1.31) 0.66 (0.47, 0.93) 1.37 (0.96, 2.0) 0.84 (0.60, 1.16)
<$10000 0.90 (0.47, 1.74) 0.46 (0.25, 0.84) 0.64 (0.33, 1.2) 0.87 (0.47, 1.62)
$11000-$19000 0.79 (0.41, 1.52) 0.46 (0.24, 0.86) 0.69 (0.35, 1.4) 0.71 (0.38, 1.33)
$20000-$29000 0.95 (0.49, 1.84) 0.53 (0.28, 1.03) 0.93 (0.44, 2.0) 0.86 (0.45, 1.65)
$30000-$49 000 0.99 (0.49, 1.98) 0.59 (0.30, 1.14) 1.03 (0.50, 2.1) 1.07 (0.55, 2.07)
=$50000 1.00 1.00 1.00 1.00
Black 0.87 (0.56, 1.35) 0.36 (0.22, 0.58) 1.55 (0.93, 2.6) 0.77 (0.50, 1.18)
White/other 0.51 (0.34, 0.78) 0.44 (0.28, 0.68) 0.90 (0.58, 1.4) 0.50 (0.33, 0.75)
Hispanic 1.00 1.00 1.00 1.00

* Logistic regression models: Buffer = region + average annual household income + race/ethnicity + gender + age; all variables except for region
were self-reported. A = closest to San Bernardino Railyard, B = intermediate, C = farthest distance.

Values which are statistically significant at P < 0.05 are boldfaced.
Values which are statistically significant at P < 0. are bold-italicized.

turn increase or weaken the impact each determinant has on
health.* For instance, low social cohesion communities are
often associated with more crime/violence.”**

Limitations and Strengths

Like many other environmental studies, our research had
some limitations. The ENRRICH study was cross-sectional
and temporality between place of residence and stressors/
buffers cannot be determined; although, the majority (93%)
of residents had lived at their current location for more than
a year. It is possible that we oversampled women; neverthe-
less, some households were interviewed during early eve-
ning hours and weekends as interviews could not be
conducted after dark because of safety concerns.

Despite our limitations, our study has notable strengths.
It is an advantage to be able to assess perceptions measured
at an individual-level rather than solely relying on census
block-level or administrative data.*® In addition, sampled
households were randomly selected. Data were collected by
trained bilingual community members using a community-
based participatory research approach,'> which contributed
to a high response rate (87%), a notable strength, in a
majorly Latino, low-income target population, where immi-
gration challenges are common.

Furthermore, the consideration of the community mem-
ber’s concerns as a guide for the survey tool used, by use of
the ENRRICH project’s mixed-methods design, lends
itself to 2 strengths. First, we analyzed identified salient
social stressors and buffers for this community, which
reduced confounding by other hypothesized, less-salient
perceptions.®® Second, because the experience and “voices”

of community members are crucial for successful place-
based interventions,'® this study will be more easily trans-
latable to public health practice in populations that are also
socially and economically vulnerable.

Recommendations

Within a relatively small geographic region and among a
population that seemed relatively socially and economically
homogenous, we found differences in the social-environ-
mental stressors and social buffers experienced by adult
community members who lived in different residential
neighborhoods. Perceptions of the social-environmental
context are place-based and methodologies and interpreta-
tions to study multiple determinants of health and spatial
dependence in health models should continue to be refined.
Nonetheless, in order to contribute to the big picture under-
standing, it is currently useful to use well-established meth-
odologies to show prevalence, geographic distributions, and
associations between various known determinants of health,
as we have shown here. Clearly, there is an intersection of
the social, economic, and physical environmental context of
where people live. The contribution of multiple determi-
nants of health requires thought of the interconnectedness
of these determinants.

Public health interventions may prove cost-efficient and
effective by capitalizing on the promotion of social cohe-
sion as a preventive health determinant.*® This would
require a multistakeholder approach in which both commu-
nity members and community leaders do their part. For
example, while city officials focus on improving safety and
reducing crime, community members themselves could be
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encouraged to create community events that foster social
cohesion. The community members themselves will choose
the best approach for their community, such as church pot-
luck events to get to know and appreciate one another, a
neighborhood watch program to foster trust, or creating safe
times for children to play together at a local park.

Conclusions

In conclusion, when studying social determinants of health,
the environmental context is a critical consideration. Place
as a measure is important over and above the most com-
monly used SES factors, namely household income and
race/ethnicity. Contextualizing social determinants of
health will require interdisciplinary collaboration to trans-
late multilevel research into effective and efficient commu-
nity-based solutions to reduce health disparities.

Authors’ Note

In memoriam: Dr Samuel Soret (1962-2016). Samuel Soret, PhD,
MPH, Associate Dean for Research and Executive Director of the
Center for Community Resilience at Loma Linda University
School of Public Health and a Co-Principal Investigator on this
research passed away on August 23, 2016 from a heart attack
while on a trip in his home-country of Spain. Dr Soret faithfully
served the School of Public Health for 21 years and lived his
motto: “Compassion must fuel everything we do.”
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