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Abstract
Resource-poor social environments predict poor health, but the mechanisms and pro-

cesses linking the social environment to psychological health and well-being remain

unclear. This study explored psychosocial mediators of the association between the social

environment and mental health in African American adults. African American men and

women (n = 1467) completed questionnaires on the social environment, psychosocial fac-

tors (stress, depressive symptoms, and racial discrimination), and mental health. Multiple-

mediator models were used to assess direct and indirect effects of the social environment

on mental health. Low social status in the community (p < .001) and U.S. (p < .001) and low

social support (p < .001) were associated with poor mental health. Psychosocial factors sig-

nificantly jointly mediated the relationship between the social environment and mental

health in multiple-mediator models. Low social status and social support were associated

with greater perceived stress, depressive symptoms, and perceived racial discrimination,

which were associated with poor mental health. Results suggest the relationship between

the social environment and mental health is mediated by psychosocial factors and revealed

potential mechanisms through which social status and social support influence the mental

health of African American men and women. Findings from this study provide insight into

the differential effects of stress, depression and discrimination on mental health. Ecological

approaches that aim to improve the social environment and psychosocial mediators may

enhance health-related quality of life and reduce health disparities in African Americans.
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Introduction
The social environment broadly influences health and health behaviors by shaping social
norms, providing resources and opportunities for healthful behaviors, and buffering negative
health outcomes [1]. Several theoretical frameworks and conceptual models posit direct and
indirect associations between the social environment and physical and mental health [2–4].
Building on this work, Sorensen and colleagues proposed a conceptual model identifying social
environmental factors of interest, including social status and social support, and suggested
mechanisms through which these factors influence other social environmental factors, individ-
ual factors, and health [5].

Social status and social support are measures of the social environment that are directly
associated with health behaviors [5]. Subjective social status describes an individual’s percep-
tion of their relative position in their community or in society [6]. Previous research has shown
that subjective social status in the community and in society are distinct constructs and are
independently associated with psychological functioning, health behaviors and physical health
outcomes, such that poor/low social status is associated with poor health outcomes [6–11].
Moreover, subjective social status in the community and subjective social status in society, or
in the United States, influence health outcomes through different pathways [8, 9]. Similarly,
social support, defined as the resources provided by other people that can influence an individ-
ual’s ability to cope with stress [1, 12], has been associated with perceived health and mental
health outcomes [13–16]. Although review studies have consistently shown that resource-poor
social environments predict poor health [4, 17, 18], the mechanisms and processes linking the
social environment to psychological health and well-being need further investigation [19].

Social ecological models and the conceptual model developed by Sorensen and colleagues
suggest several psychosocial mechanisms and pathways through which the social environment
influences health [5, 20]. One pathway, outlined by Berkman and Glass, involves influencing
cognitive and emotional states, like perceived stress, depression, and discrimination [4]. Several
recent studies have sought to understand the relationships among social support, social status,
stress, depression, and racial discrimination [21–23] in various populations, including healthy
adults and college students, cardiac patients, and cancer survivors [23–26]. These studies have
shown modest mediation effects of cognitive and emotional states on the relationship between
the social environment and health and have encouraged additional research to gain insight
into the mechanisms underlying the risk associated with poor social support [26].

Although previous studies have looked at the mediated contributions of the social environ-
ment and general health, the contributions to mental health, specifically, are less understood.
Limited or lower social support and perceived social standing may reduce the ability to cope
with stressful situations and/or negatively influence the appraisal of certain situations in this
population, leading to increased stress, depression, and perceived discrimination, which, in
turn, lead to poorer mental health [2]. Few studies have explored the joint mediation effects of
psychosocial factors on the relationship between the social environment and health, and none,
to our knowledge, have reported the effects of racial discrimination as a psychosocial mediator
of the relationship between the social environment and mental health. However, previous stud-
ies have found bivariate associations between the social environment and mental health and
among social status, social support, perceived stress, depression and discrimination, providing
justification for looking at these joint mediated effects in an effort to understand the relative
importance and contribution of these psychosocial factors to mental health [21–26].

It is particularly important to look at these joint mediated effects among African American
adults, who are underrepresented in the mental health literature. African Americans dispro-
portionately experience stress, depression and discrimination and report a greater number of
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modifiable behavioral risk factors than non-Hispanic whites, putting them at greater risk of
developing and dying from cancer and other chronic diseases [27]. In addition to increased
physical disease burden, these risk factors are associated with poorer mental health and health-
related quality of life [28], having a cyclic effect and further contributing to health disparities in
this population. Thus, it is important to understand how these psychosocial factors jointly
operate among African Americans and affect mental health.

This study sought to understand the underlying mechanisms through which the social envi-
ronment influences mental health in African Americans. The primary aim of this study was to
explore the potential psychosocial mediators of the relationship between the social environ-
ment and mental health in a large church-based sample of African American adults. We
hypothesized that perceived stress, depressive symptoms, and perceived racial discrimination
mediate the relationships between social environmental constructs—social status in the com-
munity, social status in the United States, and social support—and mental health.

Materials and Methods

Design
This study used baseline data from Project CHURCH (Creating a Higher Understanding of
cancer Research and Community Health), a longitudinal cohort study examining the role of
lifestyle/behavioral, social, and environmental factors on minority health and cancer-related
disparities among a church-based sample of African Americans in Houston, Texas. The details
of the study have been published previously [29–31]. For the present study, baseline question-
naire data were used to assess the effects of subjective social status, social support, perceived
stress, depressive symptoms, and racial discrimination on mental health in adult African
American men and women.

Participants and Procedures
Project CHURCH study procedures and materials were reviewed and approved by the Institu-
tional Review Board at The University of Texas MD Anderson Cancer Center, and participants
provided written informed consent prior to completing any study activities. African American
churchgoers (n = 1,467) were recruited to the study via flyers and printed media distributed at
the church and in-person solicitation at church events. Eligible participants were at least 18
years of age, were able to read and speak English, lived in the Houston metropolitan area, had a
valid home address and phone number, and attended church services. Participants completed
an in-person baseline health assessment, which included measures of height and weight and a
computer-based survey, between December 2008 and July 2009.

Measures
Social Environment Constructs. Subjective social status was measured using the Mac-

Arthur Scale of Subjective Social Status [7], which has been found to be reliable and valid in
racially/ethnically diverse populations [32]. We used two versions of the scale, each of which
consists of a 10-rung ladder to represent where people believe they stand in their community
(SSS-community) or in the United States (SSS-US), and participants select the rung that best
represents where they stand relative to others [7]. The scale ranges from 1 to 10, and higher
scores indicate higher status. These ladders have demonstrated adequate validity and reliability
in studies with racially/ethnically and socioeconomically diverse participants, and the correla-
tion between the SSS-community and SSS-US constructs was 0.517 (p< .001) in this sample.
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Perceived social support was measured using the 12-item Interpersonal Support Evaluation
List (ISEL-12) [33]. The ISEL-12 measures overall social support and three dimensions of social
support—appraisal, belonging, and tangible support—and has been found valid and reliable
for use in ethnic minority populations [34]. Cronbach’s alphas for ISEL-12 subscales ranged
from 0.621 to 0.711 in this sample. Only overall social support was included in the current
study. The scale ranges from 12 to 48, and a higher score indicates greater perceived social
support.

Psychosocial Mediators. The four-item Perceived Stress Scale (PSS-4) was used to mea-
sure the degree to which situations are appraised as stressful [35]. The PSS-4 asks participants
to indicate how often they felt or thought a certain way during the last month. The four-item
scale has been found valid and reliable in ethnically diverse samples [36]. The scale ranges
from 0 to 16, with higher scores indicating greater perceived stress. Cronbach’s alpha for the
PSS-4 was 0.724 in this sample.

The 10-item Center for Epidemiological Studies Depression Scale (CES-D) was used to
measure depressive symptoms [37]. The short form of the CES-D was developed to measure
depressive symptoms in healthy populations [38] and has been found reliable and valid for
detecting depressive symptoms in community-dwelling ethnic minorities [39, 40]. Participants
were asked to indicate how they felt or behaved during the past week using a four-point scale
from 0 to 3. The overall score is calculated by totaling the scores for the 10 items and ranges
from 0 to 30. Higher scores indicated higher levels of depressive symptoms, and Cronbach’s
alpha was 0.626 in this sample.

The Day-to-Day Unfair Treatment Scale, consisting of ten examples, was used to measure
perceived racial discrimination [41]. Participants were asked to indicate on a four-point scale
how often they experience these situations based on their race/ethnicity or skin color.
Responses were reverse scored, and higher scores indicated greater perceived racial discrimina-
tion. Potential scores range from 10 to 40, and Cronbach’s alpha was 0.915 in this sample.

Mental Health. Mental health was measured using the Medical Outcomes Study’s 12-item
Short-Form Survey (SF-12) version 2 [42]. The SF-12 was scored using Quality Metrics Health
Outcomes Scoring Software 4.0, which provides a Mental Component Summary Score (MCS-
12). The MCS-12 includes measures of vitality, social functioning, role limitations due to emo-
tional problems, and mental health (psychological distress and psychological well-being; [43],
providing a comprehensive picture of mental health and well-being. The SF-12 has been vali-
dated for use in African Americans [44]. In this study, MCS-12 scores ranged from 16 to 69
(Cronbach’s alpha = 0.843), and higher scores indicate better mental health.

Sociodemographics. Sociodemographics included gender, age, body mass index (BMI),
education, annual household income, employment status, marital status, and number of chil-
dren and were included as covariates in analyses.

Statistical analysis
Descriptive statistics were calculated to explore participant characteristics for the total sample.
Bivariate correlations, t-tests and analysis of variance were used to examine relationships
among sociodemographics, subjective social status, social support, perceived stress, depressive
symptoms, racial discrimination, and mental health. Mediation analyses consisted of three
multiple-mediator models (Fig 1) to assess the indirect effects of subjective social status (SSS-
community and SSS-US) and social support on mental health through perceived stress, depres-
sive symptoms, and perceived racial discrimination. Each model was adjusted for gender, age,
BMI, education, income, employment and marital status. Descriptive and preliminary analyses
were completed in SPSS 22.0 (IBM SPSS Statistics, Armonk, NY), and mediation analyses were
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completed in SAS 9.3 (SAS Institute, Cary, NC) using version 2.041 of the PROCESS macro
[45]. Indirect effects were tested using a non-parametric, bias-corrected bootstrapping proce-
dure using 5,000 resamples from the data set [46]. Coefficients, standard errors (SE), and corre-
sponding p-values were reported for a, b, and c’ paths in multiple-mediator models; estimates,
bootstrap SE, and corresponding bias-corrected bootstrap confidence intervals (CI) were
reported for indirect effects [47]. The alpha level was set at two-sided 0.05 for all analyses, and
the mediating effect was considered significant if the confidence interval of the indirect effect
did not include the value zero [48].

Results

Participant Characteristics and Preliminary Analysis
Participants were generally middle-aged (mean = 45.2 years, standard deviation = 12.9). Most
participants had completed some college or were college graduates (87.6%) and reported an
annual household income�$40,000 (74.7%). Participant characteristics are listed in Table 1.

Gender, age, BMI, education, income, employment status, marital status, and number of
children were significantly correlated with mental health outcomes (p’s<0.05; results not
shown), and were controlled for in subsequent analyses. Correlations among social status and
social support variables ranged from 0.160 to 0.199 (p’s<0.001), and correlations among psy-
chosocial mediators ranged from 0.159 to 0.678 (p’s<0.001). Social status (SSS-community:
r = 0.137, p<0.001; SSS-US: r = .164, p<0.001), social support (r = 0.278, p<0.001), perceived
stress (r = -0.619, p<0.001), depressive symptoms (r = -0.720, p<0.001), and racial discrimina-
tion (r = -0.175, p<0.001) were significantly correlated with mental health.

Total Effects
After adjusting for gender, age, BMI, education, income, employment and marital status, and
number of children, SSS-community (b = 0.549, SE = 0.154, p<0.001) and SSS-US (b = 0.826,
SE = 0.168, p<0.001) had significant total effects on mental health and accounted for 5.6% and
6.4% of the variance in mental health, respectively. Overall social support also had a significant
total effect on mental health (b = 0.478, SE = 0.044, p<0.001), accounting for 12.4% of the vari-
ance in mental health. Thus, higher SSS-community, higher SSS-US, and greater social support
were associated with better mental health.

Multiple-Mediator Models
Perceived stress, depressive symptoms, and racial discrimination significantly mediated the
effect of the social environment on mental health in single-mediator models (results not
shown). All three psychosocial mediators were therefore included in multiple-mediator models
for mental health (Fig 1), and the indirect effects of each mediator, controlling for the effect of
the other two mediators, and the joint indirect effects for all mediators are shown in Table 2.
Perceived stress and depressive symptoms, but not racial discrimination, jointly mediated the
effect of SSS-community on mental health, and perceived stress, depressive symptoms, and
perceived racial discrimination jointly mediated the effect of SSS-US and social support on

Fig 1. Direct Effects (c’ path) and Psychosocial Factor-Mediated Indirect Effects (a and b paths) of the Social Environment on Mental Health in
African Americans. (A) Perceived stress and depressive symptoms, but not discrimination, jointly mediated the relationship between SSS-community and
mental health (Effect = 0.643, SE = 0.128, 95%CI: 0.397, 0.891). (B) Perceived stress, depressive symptoms and discrimination jointly mediated the
relationship between SSS-US and mental health (Effect = 0.790, SE = 0.140, 95%CI: 0.519, 1.068). (C) Perceived stress, depressive symptoms and
discrimination jointly mediated the relationship between social support and mental health (Effect = 0.476, SE = 0.037, 95%CI: 0.403, 0.549). SE = standard
error; SSS = subjective social status. *P < .05; **P < .01.

doi:10.1371/journal.pone.0154035.g001
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mental health. Lower subjective social status and social support were associated with greater
perceived stress, depressive symptoms, and perceived racial discrimination, which were associ-
ated with poorer mental health. Together, these psychosocial mediators explained 44.6–51.4%
of the variance in mental health in addition to the 5.6–12.4% explained by social environmental
variables above.

Discussion
In this study, we sought to understand the underlying mechanisms through which the social
environment influences mental health in African Americans and explored the effects of multi-
ple psychosocial mediators on the associations of subjective social status and social support
with mental health in African Americans. The results revealed potential mechanisms through
which subjective social status and social support influence the mental health of African Ameri-
can men and women, and showed that greater subjective social status and social support were
directly and positively associated with better mental health. Perceived stress, depressive

Table 1. Participant Characteristics and Scores (n = 1,467).

Characteristic or scale Value

Characteristics [% (n)]

Age [mean years (SD)] 45.2 (12.9)

BMI [mean kg/m2 (SD)] 31.6 (7.3)

Gender

Male 25.4 (372)

Female 74.6 (1,095)

Education

<Bachelor’s degree 51.6 (756)

Bachelor’s degree 29.5 (432)

>Bachelor’s degree 19.0 (278)

Annual household income

<$40,000 25.3 (359)

$40,000–79,999 39.4 (559)

�$80,000 35.3 (500)

Employed 73.9 (1,083)

Marital status

Single/widowed/divorced 56.5 (827)

Married/living with partner 43.5 (638)

Children

None 30.6 (449)

1 or more 69.4 (1,018)

Scales (scale range) [mean score (SD)]

SSS-community (1–10) 7.3 (1.9)

SSS-US (1–10) 6.6 (1.7)

Social support (12–48) 41.1 (6.2)

Perceived stress (0–16) 4.6 (3.0)

Depressive symptoms (0–30) 5.8 (5.0)

Perceived racial discrimination (10–40) 20.5 (7.4)

Mental health (16–69) 50.3 (10.3)

SD = standard deviation; BMI = body mass index; SSS = subjective social status.

doi:10.1371/journal.pone.0154035.t001
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symptoms, and racial discrimination jointly mediated the relationships between social environ-
ment constructs and mental health and accounted for approximately 50% of the variance in
mental health.

Although the relationship between greater social support and better health outcomes has
been established by researchers [4], our study is one of the first to demonstrate the mediating
effects of specific psychosocial factors on this relationship in African Americans and provides
important insight into how these factors act as chronic stressors and jointly contribute to dis-
parities in mental health [49, 50]. Previous studies exploring chronic stressors in African
Americans have focused on racial discrimination and have postulated coping mechanisms that
African Americans use in response to racial discrimination that have a detrimental effect on
health [51, 52]. One such coping style is John Henryism, which describes the predisposition of
African Americans to actively cope with psychosocial and environmental stressors, including
perceived stress, depressive symptoms and racial discrimination, at the detriment of their
health [53]. However, previous studies exploring the John Henryism hypothesis have focused
on the impact of racial discrimination and have not explored the contributions of multiple psy-
chosocial factors on the mental health of African Americans. In the current study, we found
that depressive symptoms accounted for a greater proportion (64.9–72.5%) of the association
between the social environment and mental health than stress and perceived racial discrimina-
tion, giving us insight into the differential effects of these psychosocial stressors on mental
health.

Findings from this study increase our understanding of what is driving the relationship
between psychosocial stressors and mental health in African Americans and echo previous
research stressing the importance of taking into account the social context in addition to the
economic context [53–55]. In our sample of educated and high income men and women, we
found that these chronic psychosocial stressors, particularly depressive symptoms, continue to
impact the health and well-being of African Americans, deemphasizing the role of the socio-
economic position. Thus, ecological approaches that aim to systematically modify both the

Table 2. Indirect Effects on Mental Health Outcomes in Multiple-Mediator Models.

Proposed mediator Mental health

Effect SE 95% CI

SSS-community

Perceived stress 0.213 0.045 0.133, 0.311

Depressive symptoms 0.422 0.099 0.235, 0.622

Discrimination 0.008 0.008 -0.001, 0.030

Total 0.643 0.128 0.397, 0.891

SSS-US

Perceived stress 0.259 0.051 0.167, 0.367

Depressive symptoms 0.513 0.108 0.307, 0.728

Discrimination 0.017 0.011 0.001, 0.049

Total 0.790 0.140 0.519, 1.068

Social support

Perceived stress 0.124 0.017 0.095, 0.160

Depressive symptoms 0.345 0.033 0.281, 0.411

Discrimination 0.007 0.004 0.000, 0.018

Total 0.476 0.037 0.403, 0.549

SE = standard error; CI = confidence interval.

doi:10.1371/journal.pone.0154035.t002
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social environment and psychosocial mediators, including perceived stress, depression, and
perceived racial discrimination, may have the greatest impact on mental health in African
Americans [4, 54], and may lead to additional improvements in psychological factors, health
behaviors, and physical health [4].

This study had several notable strengths and limitations. We explored the joint effects of
multiple psychosocial mediators on the associations of subjective social status and social sup-
port with health in a large sample of African Americans. The linkages between the social envi-
ronment and stress, depression, and perceived racial discrimination and between these
psychosocial factors and mental health have been shown repeatedly but almost always in sepa-
rate studies [56]. Another strength of this study was the use of multiple measures of the social
environment, including social support, social status in the community, and social status in the
U.S. Although these measures behaved similarly among African Americans adults in the cur-
rent study, previous studies have shown that social status in the community and in the U.S. are
distinct constructs and influence mental health differently in diverse populations [8, 9].

Limitations of the current study include its cross-sectional design, limiting causal inferences.
Although previous research supports the pathways examined in the current study [19, 57–59],
the potential for reverse causation and other mediational pathways cannot be ruled out and
warrants further research. The use of self-reported measures of stress and health may contrib-
ute to response bias and limits interpretation of findings. Objective measures of stress and
health, including biomarkers and cardiometabolic risk factors, such as cortisol levels, blood
pressure, and cholesterol levels, are needed to confirm our findings. Additional study limita-
tions include the use of an educated, predominantly female sample of African American
churchgoers from a large urban city, which may have contributed to higher self-reported social
support and coping strategies. Although results may not be generalizable to other samples,
including rural populations or those of low socioeconomic status, they are applicable to the
vast majority of African Americans (82%) and those in the South (81%) who report a formal
religious affiliation [60]. Future studies will need to include a larger proportion of men and
should explore other psychosocial mechanisms (e.g. negative affect, loneliness, and anxiety).

Our findings provide important evidence for the link between the social environment and
mental health in African Americans and add to our understanding of the mental health conse-
quences of chronic psychosocial stressors in light of social resources in this population. African
Americans continue to disproportionately suffer from chronic diseases due to disparities in
risk factors and health behaviors. Our results highlight the need to address psychosocial factors
as part of chronic-disease prevention programs and interventions in an effort to improve men-
tal health and reduce health disparities among African Americans.

Author Contributions
Conceived and designed the experiments: SKM LHM. Performed the experiments: SKM LRR
LHM. Analyzed the data: SKM YL NTN. Contributed reagents/materials/analysis tools: DWW
LHM. Wrote the paper: SKM YL KBE REL DT DWW LRR LHM. Critically reviewed the man-
uscript and provided feedback: SKM YL KBE REL DT DWWNTN LRR LHM.

References
1. McNeill LH, Kreuter MW, Subramanian SV. Social environment and physical activity: a review of con-

cepts and evidence. Soc Sci Med. 2006; 63(4):1011–22. PMID: 16650513

2. Adler NE, Ostrove JM. Socioeconomic status and health: what we know and what we don't. Ann NY
Acad Sci. 1999; 896:3–15. PMID: 10681884

3. Sadana R, Blas E. What can public health programs do to improve health equity? Public Health Rep.
2013; 128 Suppl 3:12–20. PMID: 24179274

Social Environment and Mental Health in African Americans

PLOS ONE | DOI:10.1371/journal.pone.0154035 April 27, 2016 9 / 12

http://www.ncbi.nlm.nih.gov/pubmed/16650513
http://www.ncbi.nlm.nih.gov/pubmed/10681884
http://www.ncbi.nlm.nih.gov/pubmed/24179274


4. Berkman LF, Glass T. Social integration, social networks, social support, and health. In: Berkman LF,
Kawachi I, editors. Social epidemiology. New York: Oxford University Press, Inc.; 2000. p. 137–73.

5. Sorensen G, Emmons K, Hunt MK, Barbeau E, Goldman R, Peterson K, et al. Model for incorporating
social context in health behavior interventions: applications for cancer prevention for working-class,
multiethnic populations. Prev Med. 2003; 37(3):188–97. PMID: 12914824

6. Wolff LS, Subramanian SV, Acevedo-Garcia D, Weber D, Kawachi I. Compared to whom? Subjective
social status, self-rated health, and referent group sensitivity in a diverse US sample. Soc Sci Med.
2010; 70(12):2019–28. doi: 10.1016/j.socscimed.2010.02.033 PMID: 20381225

7. Adler NE, Epel ES, Castellazzo G, Ickovics JR. Relationship of subjective and objective social status
with psychological and physiological functioning: preliminary data in healthy white women. Health Psy-
chol. 2000; 19(6):586–92. PMID: 11129362

8. Garey L, Reitzel LR, Kendzor DE, Businelle MS. The Potential Explanatory Role of Perceived Stress in
Associations Between Subjective Social Status and Health-Related Quality of Life Among Homeless
Smokers. Behav Modif. 2016; 40(1–2):303–24. doi: 10.1177/0145445515612396 PMID: 26530474

9. Moisiuc A, Reitzel LR, Kendzor DE, Childress S, Businelle MS. Determinants of social status among
homeless adults. Am J Health Behav. 2015; 39(1):148–56. doi: 10.5993/AJHB.39.1.16 PMID:
25290607

10. Reitzel LR, Mazas CA, Cofta-Woerpel L, Li Y, Cao Y, Businelle MS, et al. Subjective social status
affects smoking abstinence during acute withdrawal through affective mediators. Addiction. 2010; 105
(5):928–36. doi: 10.1111/j.1360-0443.2009.02875.x PMID: 20219054

11. Reitzel LR, Nguyen N, Strong LL, Wetter DW, McNeill LH. Subjective social status and health behaviors
among African Americans. Am J Health Behav. 2013; 37(1):104–11. doi: 10.5993/AJHB.37.1.12 PMID:
22943107

12. Cohen S. Social relationships and health. Am Psychol. 2004; 59(8):676–84. PMID: 15554821

13. Oxman TE, Berkman LF, Kasl S, Freeman DH Jr, Barrett J. Social support and depressive symptoms
in the elderly. Am J Epidemiol. 1992; 135(4):356–68. PMID: 1550090

14. Kuehner C, Buerger C. Determinants of subjective quality of life in depressed patients: the role of self-
esteem, response styles, and social support. J Affect Disorders. 2005; 86(2–3):205–13. PMID:
15935240

15. BeanMK, Gibson D, Flattery M, Duncan A, Hess M. Psychosocial factors, quality of life, and psycholog-
ical distress: ethnic differences in patients with heart failure. Prog Cardiovasc Nurs. 2009; 24(4):131–
40. doi: 10.1111/j.1751-7117.2009.00051.x PMID: 20002337

16. Modie-Moroka T. Stress, social relationships and health outcomes in low-income Francistown,
Botswana. Soc Psychiatry Psychiatr Epidemiol. 2014; 49(8):1269–77. doi: 10.1007/s00127-013-0806-
8 PMID: 24522795

17. Berkman LF, Syme SL. Social networks, host resistance, and mortality: a nine-year follow-up study of
Alameda County residents. Am J Epidemiol. 1979; 109(2):186–204. PMID: 425958

18. Cassel J. The contribution of the social environment to host resistance: the Fourth Wade Hampton
Frost Lecture. Am J Epidemiol. 1976; 104(2):107–23. PMID: 782233

19. House JS, Landis KR, Umberson D. Social relationships and health. Science. 1988; 241(4865):540–5.
PMID: 3399889

20. Sallis JF, Owen N. Ecologic models of health behavior. In: Glanz K, Lewis FM, Rimer BK, editors.
Health behaviour and health education: Theory, research, and practice. 4th ed. San Francisco: Jos-
sey-Bass; 2008.

21. Gan Y, Gan T, Chen Z, Miao M, Zhang K. Functional pathways of social support for mental health in
work and family domains among Chinese scientific and technological professionals. Stress Health.
2015; 31(4):336–49. doi: 10.1002/smi.2572 PMID: 24782044

22. McNeil SN, Fincham FD, Beach SR. Does spousal support moderate the association between per-
ceived racial discrimination and depressive symptoms among African American couples? Fam Pro-
cess. 2014; 53(1):109–19. doi: 10.1111/famp.12054 PMID: 24251910

23. Hudson DL, Puterman E, Bibbins-Domingo K, Matthews KA, Adler NE. Race, life course socioeco-
nomic position, racial discrimination, depressive symptoms and self-rated health. Soc Sci Med. 2013;
97:7–14. doi: 10.1016/j.socscimed.2013.07.031 PMID: 24161083

24. Brunet J, Love C, Ramphal R, Sabiston CM. Stress and physical activity in young adults treated for can-
cer: the moderating role of social support. Support Care Cancer. 2014; 22(3):689–95. doi: 10.1007/
s00520-013-2023-0 PMID: 24203086

25. Nabi RL, Prestin A, So J. Facebook friends with (health) benefits? Exploring social network site use
and perceptions of social support, stress, and well-being. Cyberpsychol Behav Soc Netw. 2013; 16
(10):721–7. doi: 10.1089/cyber.2012.0521 PMID: 23790356

Social Environment and Mental Health in African Americans

PLOS ONE | DOI:10.1371/journal.pone.0154035 April 27, 2016 10 / 12

http://www.ncbi.nlm.nih.gov/pubmed/12914824
http://dx.doi.org/10.1016/j.socscimed.2010.02.033
http://www.ncbi.nlm.nih.gov/pubmed/20381225
http://www.ncbi.nlm.nih.gov/pubmed/11129362
http://dx.doi.org/10.1177/0145445515612396
http://www.ncbi.nlm.nih.gov/pubmed/26530474
http://dx.doi.org/10.5993/AJHB.39.1.16
http://www.ncbi.nlm.nih.gov/pubmed/25290607
http://dx.doi.org/10.1111/j.1360-0443.2009.02875.x
http://www.ncbi.nlm.nih.gov/pubmed/20219054
http://dx.doi.org/10.5993/AJHB.37.1.12
http://www.ncbi.nlm.nih.gov/pubmed/22943107
http://www.ncbi.nlm.nih.gov/pubmed/15554821
http://www.ncbi.nlm.nih.gov/pubmed/1550090
http://www.ncbi.nlm.nih.gov/pubmed/15935240
http://dx.doi.org/10.1111/j.1751-7117.2009.00051.x
http://www.ncbi.nlm.nih.gov/pubmed/20002337
http://dx.doi.org/10.1007/s00127-013-0806-8
http://dx.doi.org/10.1007/s00127-013-0806-8
http://www.ncbi.nlm.nih.gov/pubmed/24522795
http://www.ncbi.nlm.nih.gov/pubmed/425958
http://www.ncbi.nlm.nih.gov/pubmed/782233
http://www.ncbi.nlm.nih.gov/pubmed/3399889
http://dx.doi.org/10.1002/smi.2572
http://www.ncbi.nlm.nih.gov/pubmed/24782044
http://dx.doi.org/10.1111/famp.12054
http://www.ncbi.nlm.nih.gov/pubmed/24251910
http://dx.doi.org/10.1016/j.socscimed.2013.07.031
http://www.ncbi.nlm.nih.gov/pubmed/24161083
http://dx.doi.org/10.1007/s00520-013-2023-0
http://dx.doi.org/10.1007/s00520-013-2023-0
http://www.ncbi.nlm.nih.gov/pubmed/24203086
http://dx.doi.org/10.1089/cyber.2012.0521
http://www.ncbi.nlm.nih.gov/pubmed/23790356


26. Brummett BH, Mark DB, Siegler IC, Williams RB, Babyak MA, Clapp-Channing NE, et al. Perceived
social support as a predictor of mortality in coronary patients: effects of smoking, sedentary behavior,
and depressive symptoms. PsychosomMed. 2005; 67(1):40–5. PMID: 15673622

27. Richter DL, Wilcox S, Greaney ML, Henderson KA, Ainsworth BE. Environmental, policy, and cultural
factors related to physical activity in African American women. Women Health. 2002; 36(2):91–109.
PMID: 12487143

28. Hawkes AL, Patrao TA, Green A, Aitken JF. CanPrevent: a telephone-delivered intervention to reduce
multiple behavioural risk factors for colorectal cancer. BMCCancer. 2012; 12:560. doi: 10.1186/1471-
2407-12-560 PMID: 23181756

29. Reitzel LR, Regan SD, Nguyen N, Cromley EK, Strong LL, Wetter DW, et al. Density and proximity of
fast food restaurants and body mass index among African Americans. Am J Public Health. 2014; 104
(1):110–6. doi: 10.2105/AJPH.2012.301140 PMID: 23678913

30. Cuevas AG, Reitzel LR, Cao Y, Nguyen N, Wetter DW, Adams CE, et al. Mediators of discrimination
and self-rated health among African Americans. Am J Health Behav. 2013; 37(6):745–54. doi: 10.5993/
AJHB.37.6.3 PMID: 24001623

31. Cuevas AG, Reitzel LR, Adams CE, Cao Y, Nguyen N, Wetter DW, et al. Discrimination, affect, and
cancer risk factors among African Americans. Am J Health Behav. 2014; 38(1):31–41. doi: 10.5993/
AJHB.38.1.4 PMID: 24034678

32. Operario D, Adler NE, Williams DR. Subjective social status: Reliability and predictive utility for global
health. Psychology and Health. 2004; 19(2):237–46.

33. Cohen S, Mermelstein R, Kamarck T, Hoberman H. Measuring the functional components of social
support. In: Sarason IG, Sarason BR, editors. Social support: Theory, research and application. The
Hague: Martinus Nijhoff; 1985. p. 73–94.

34. Merz EL, Roesch SC, Malcarne VL, Penedo FJ, Llabre MM,Weitzman OB, et al. Validation of Interper-
sonal Support Evaluation List-12 (ISEL-12) scores among English- and Spanish-speaking Hispanics/
Latinos from the HCHS/SOL Sociocultural Ancillary Study. Psychol Assess. 2014; 26(2):384–94. doi:
10.1037/a0035248 PMID: 24320763

35. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav. 1983;
24(4):385–96. PMID: 6668417

36. Cohen S, Williamson G. Perceived stress in a probability sample of the United States. In: Spacapam S,
Oskamp S, editors. The social psychology of health: Claremont symposium on applied social psychol-
ogy. Newbury Park: Sage; 1988. p. 31–67.

37. Radloff LS. The CES-D scale: a self-report depression scale for research in the general population.
Appl Psychol Meas. 1977; 1:385–401.

38. Andresen EM, Malmgren JA, Carter WB, Patrick DL. Screening for depression in well older adults: eval-
uation of a short form of the CES-D (Center for Epidemiologic Studies Depression Scale). Am J Prev
Med. 1994; 10(2):77–84. PMID: 8037935

39. Bradley KL, Bagnell AL, Brannen CL. Factorial validity of the Center for Epidemiological Studies
Depression 10 in adolescents. Issues Ment Health Nurs. 2010; 31(6):408–12. doi: 10.3109/
01612840903484105 PMID: 20450343

40. Chen H, Mui AC. Factorial validity of the Center for Epidemiologic Studies Depression Scale short form
in older population in China. Int Psychogeriatr. 2014; 26(1):49–57. doi: 10.1017/S1041610213001701
PMID: 24125553

41. Krieger N, Smith K, Naishadham D, Hartman C, Barbeau EM. Experiences of discrimination: validity
and reliability of a self-report measure for population health research on racism and health. Soc Sci
Med. 2005; 61(7):1576–96. PMID: 16005789

42. Ware J Jr, Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: construction of scales and pre-
liminary tests of reliability and validity. Med Care. 1996; 34(3):220–33. PMID: 8628042

43. Ware JE, Kosinski M, Keller SD. SF-12: How to score the SF-12 physical and mental health summary
scales. 2nd ed. Boston: The Health Institute, New England Medical Center; 1995.

44. Larson CO, Schlundt D, Patel K, Beard K, Hargreaves M. Validity of the SF-12 for use in a low-income
African American community-based research initiative (REACH 2010). Prev Chronic Dis. 2008; 5(2):
A44. PMID: 18341779

45. Hayes AF. Introduction to mediation, moderation, and conditional process analysis: A regression-
based approach. New York: The Guilford Press; 2013.

46. Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing and comparing indirect
effects in multiple mediator models. Behav Res Methods. 2008; 40(3):879–91. PMID: 18697684

47. McacKinnon DP. Introduction to statistical mediation analysis. New York: Taylor & Francis Group,
LLC; 2008.

Social Environment and Mental Health in African Americans

PLOS ONE | DOI:10.1371/journal.pone.0154035 April 27, 2016 11 / 12

http://www.ncbi.nlm.nih.gov/pubmed/15673622
http://www.ncbi.nlm.nih.gov/pubmed/12487143
http://dx.doi.org/10.1186/1471-2407-12-560
http://dx.doi.org/10.1186/1471-2407-12-560
http://www.ncbi.nlm.nih.gov/pubmed/23181756
http://dx.doi.org/10.2105/AJPH.2012.301140
http://www.ncbi.nlm.nih.gov/pubmed/23678913
http://dx.doi.org/10.5993/AJHB.37.6.3
http://dx.doi.org/10.5993/AJHB.37.6.3
http://www.ncbi.nlm.nih.gov/pubmed/24001623
http://dx.doi.org/10.5993/AJHB.38.1.4
http://dx.doi.org/10.5993/AJHB.38.1.4
http://www.ncbi.nlm.nih.gov/pubmed/24034678
http://dx.doi.org/10.1037/a0035248
http://www.ncbi.nlm.nih.gov/pubmed/24320763
http://www.ncbi.nlm.nih.gov/pubmed/6668417
http://www.ncbi.nlm.nih.gov/pubmed/8037935
http://dx.doi.org/10.3109/01612840903484105
http://dx.doi.org/10.3109/01612840903484105
http://www.ncbi.nlm.nih.gov/pubmed/20450343
http://dx.doi.org/10.1017/S1041610213001701
http://www.ncbi.nlm.nih.gov/pubmed/24125553
http://www.ncbi.nlm.nih.gov/pubmed/16005789
http://www.ncbi.nlm.nih.gov/pubmed/8628042
http://www.ncbi.nlm.nih.gov/pubmed/18341779
http://www.ncbi.nlm.nih.gov/pubmed/18697684


48. MacKinnon DP, Luecken LJ. How and for whom?Mediation and moderation in health psychology.
Health Psychol. 2008; 27(2 Suppl):S99–S100. doi: 10.1037/0278-6133.27.2(Suppl.).S99 PMID:
18377161

49. Klonoff EA. Disparities in the provision of medical care: an outcome in search of an explanation. J
Behav Med. 2009; 32(1):48–63. doi: 10.1007/s10865-008-9192-1 PMID: 19127421

50. Klonoff EA. Introduction to the special section on discrimination. Health Psychol. 2014; 33(1):1–2. doi:
10.1037/hea0000070 PMID: 24417688

51. Broman CL. The health consequences of racial discrimination: a study of African Americans. Ethn Dis.
1996; 6(1–2):148–53. PMID: 8882843

52. Neighbors HW, Jackson JS, Broman C, Thompson E. Racism and the mental health of African Ameri-
cans: the role of self and system blame. Ethn Dis. 1996; 6(1–2):167–75. PMID: 8882845

53. James SA. John Henryism and the health of African-Americans. Cult Med Psychiatry. 1994; 18(2):163–
82. PMID: 7924399

54. Bennett GG, Merritt MM, Sollers JJ III, Edwards CL, Whitfield KE, Brandon DT, et al. Stress, coping,
and health outcomes among African-Americans: A review of the John Henryism hypothesis. Psychol-
ogy and Health. 2004; 19(3):369–83.

55. LeBron AM, Schulz AJ, Mentz G, White Perkins D. John Henryism, socioeconomic position, and blood
pressure in a multi-ethnic urban community. Ethn Dis. 2015; 25(1):24–30. PMID: 25812248

56. Gibbons FX, Kingsbury JH, Weng CY, Gerrard M, Cutrona C, Wills TA, et al. Effects of perceived racial
discrimination on health status and health behavior: a differential mediation hypothesis. Health Psychol.
2014; 33(1):11–9. doi: 10.1037/a0033857 PMID: 24417690

57. Berkman LF. The role of social relations in health promotion. PsychosomMed. 1995; 57(3):245–54.
PMID: 7652125

58. Berkman LF, Kawachi I, editors. Social epidemiology. New York: Oxford University Press, Inc.; 2000.

59. Cohen S, Wills TA. Stress, social support, and the buffering hypothesis. Psychol Bull. 1985; 98(2):310–
57. PMID: 3901065

60. Pew Research Center website. America's Changing Religious Landscape; c2016. Available: http://
www.pewforum.org/2015/05/12/americas-changing-religious-landscape/. Accessed 2015 May 12.

Social Environment and Mental Health in African Americans

PLOS ONE | DOI:10.1371/journal.pone.0154035 April 27, 2016 12 / 12

http://dx.doi.org/10.1037/0278-6133.27.2(Suppl.).S99
http://www.ncbi.nlm.nih.gov/pubmed/18377161
http://dx.doi.org/10.1007/s10865-008-9192-1
http://www.ncbi.nlm.nih.gov/pubmed/19127421
http://dx.doi.org/10.1037/hea0000070
http://www.ncbi.nlm.nih.gov/pubmed/24417688
http://www.ncbi.nlm.nih.gov/pubmed/8882843
http://www.ncbi.nlm.nih.gov/pubmed/8882845
http://www.ncbi.nlm.nih.gov/pubmed/7924399
http://www.ncbi.nlm.nih.gov/pubmed/25812248
http://dx.doi.org/10.1037/a0033857
http://www.ncbi.nlm.nih.gov/pubmed/24417690
http://www.ncbi.nlm.nih.gov/pubmed/7652125
http://www.ncbi.nlm.nih.gov/pubmed/3901065
http://www.pewforum.org/2015/05/12/americas-changing-religious-landscape/
http://www.pewforum.org/2015/05/12/americas-changing-religious-landscape/

