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Preface

This reprint, derived from the Special Issue titled “Disparities in Health-Risk Behaviors and

Health”, is a comprehensive collection of novel papers that identifies and discusses the (1) social

determinants of disparities in health-risk behaviors and health, (2) social mechanisms responsible

for these persistent disparities, and (3) policies and practices recommended for reducing disparities.

These papers were grounded firmly in the understanding that gender, racial/ethnic, immigration,

LGBT, and socioeconomic statuses contribute to an individual’s health status, providing the scientific

community with paths to equity/equality that take more than the awareness and avoidance of

blatant, explicit discrimination. We thank all the authors of the 12 papers in this Special Issue for

challenging the coherence of the majority group attachment and fostering the social application of

evidence-based ideas about diversity, inclusion, and equity.

Celia C. Lo, William Ash-Houchen, and Tyrone C. Cheng

Editors
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Abstract: The present longitudinal study, for 12 years, followed a group of young adults, examining
(1) whether/how victimization in childhood increased the likelihood of heavy drinking; (2) whether
depression mediated the strain–heavy drinking relationship; and (3) whether/how relationships
among strain, depression, and heavy drinking differed across two gender groups. Data came from
the National Longitudinal Survey of Youth 1997 cohort, dating 2004–2015 (5 interview waves and
22,549 person-wave measurements total). We linked consumption of 5+ drinks (during the month
prior) to four discrete measures of violent victimization, to one measure of stressful events, and to
depression. We needed to consider repeat measures of the same variables over time, so we used
generalized estimating equations (GEE) to analyze data. Depression was found to increase heavy
drinking uniformly. Empirical evidence confirmed that in the strain–heavy drinking relationship, de-
pression plays a minor mediating role. Gender moderated heavy drinking’s associations. Specifically,
bullying in childhood raised risk for female respondents. The current strain was associated with a
higher risk of heavy drinking among male respondents. Childhood victimization, as well as current
life stress, play an important role in depression and heavy drinking. Future research should focus
on the development of specific, targeted care to reduce heavy drinking’s harm and promote equity
among Americans.

Keywords: heavy drinking; victimization in childhood; depression; longitudinal study; gender

1. Introduction

Most often defined as four or more drinks (for women) and five or more drinks (for
men) in a relatively short window of time [1], heavy drinking remains a relatively common
behavior among older adolescents and young adults, often tapering off after the transition
to adulthood [2,3]. Close links are found in the literature between substance use and mental
health symptomatology, such as depression, with some cases identifying substance use
as a cause and others classifying substance use as an effect [4,5]. Heavy drinking during
adolescence is associated with an array of harmful outcomes, from biological changes such
as reductions in gray brain matter in the brain [6], greater risk of alcohol use disorder in
adulthood [7], aggressive behavior and fighting [8,9], dating violence [10], reductions in
health-related quality of life [11], other substance use [12], and socio-legal consequences
(e.g., arrest) [13,14] and is thusly examined from public health and criminological contexts.

Recent research into heavy drinking behavior has elucidated nuances related to gen-
der and race and still other statuses, often operating in tandem, that further refines our
understanding of the complex interplay of social structure and lived experience. Heavy
drinking occurs among all racial groups, with a general understanding that it is more com-
mon among male and White adolescents and young adults [15,16]. There is a significant
body of research, however, examining gender differences in heavy drinking, finding that
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some statistical relationships (e.g., heavy drinking and fighting) act stronger for female
respondents than males, making outcomes among female respondents worse [17,18]. Relat-
edly, while adolescents may be exposed to or model parental drinking behavior, parental
heavy drinking may more powerfully impact young girls vs. boys in adolescence [19]. A
significant and lasting relationship between victimization and substance use has been elu-
cidated in the literature [20–23] explained using theoretical perspectives from public health
and criminological disciplines, including the self-medication hypothesis, general strain
theory, and the stress-process model. The effects of victimization, however, do not exist
solely for those who are direct victims, such as in the case of a bullied child or adolescent.
Instead, vicarious victimization, such as witnessing another person being shot or otherwise
indirectly encountering victimization as a bystander, has become an increasingly powerful
predictor of future substance use and depression in need of further examination [24–27].

1.1. Theoretical Frameworks

Three theoretical frameworks, the self-medication hypothesis, general strain theory,
and the stress-process model, each posit overlapping elements of a stress and substance
use coping relationship. Each shares a central tenet that stressful events in life can affect
levels of substance use, although pathways differ among each. Rather than being seen as
entirely competing perspectives on explaining heavy drinking behavior among adolescents,
instead, these perspectives together help frame relevant predictors of adolescent heavy
drinking, such as objective (e.g., poverty) and subjective stress/strain (e.g., victimization),
mental health symptomatology, and a presence or lack of social support.

Khantzian’s [28,29] self-medication hypothesis posits disruptions in affect and the
ability to manage one’s affect can induce a desire to reduce or eliminate such pain with
substance use of a type that would diminish the experienced symptoms. If an individual
were experiencing high levels of anxiety, they might then turn to depressant substances to
help manage those symptoms. The self-medication hypothesis’ associations with substance
use have been tested in a variety of contexts in the historical literature [30–32]. Mentions of
self-medication are now rarer, with some calls to retire the framework entirely in discussions
of psychiatric conditions [33]. What remains trenchant from self-medication is the idea that
painful affect can induce substance use, including heavy drinking [34].

Agnew’s general strain theory [35–37] was developed to better explain violent delin-
quency, suggesting that the removal of positive stimuli, the introduction of negative stimuli,
or a failure to achieve goals can each operate on a mediating negative affective state (often
anger), and this negative affect can precipitate coping through criminal means such as
substance use or delinquent behavior. General strain theory also confirms stressors’ signifi-
cance over time since stressors foster emotional or affective states (depression, anger, etc.)
associated with deviance, including substance use [20,38]. For example, empirical research
has found that use/misuse of alcohol can function as a coping strategy among children,
adolescents, and adults exposed to stress from a variety of sources [39–41].

Pearlin’s [42,43] stress-process model understands stressful events as a part of life,
either acute or chronic, but often structured by race, gender, socioeconomic status, and still
other forms of stratification leading to unequal distributions within and across communities.
Social support, either from social networks or intimate partners, provides a critical cushion
against these strains. Per the stress-process model, encountering stressors is a predictor of
diminished mental health; at times, individuals respond to diminished mental health with
drug use that constitutes self-medication [44].

1.2. Victimization, Depression, and Heavy Drinking

Victimization’s relationship to increased risk of heavy drinking is documented in the
literature [9,45,46], most often understood in the broader context of adverse childhood
experiences (ACEs) and negative associations with mental health, across the lifespan, for
both women and men [47–53]. Verbal, physical, and sexual abuse, as well as exposure to
violence within the household, are all elements of adverse childhood experiences. While
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generally understood in the literature to increase the risk of engaging in heavy drinking,
that victimization’s effects are uniform for racial and ethnic minority groups or for women
versus men cannot be taken for granted [52,53]. As a codifying example, sexual assault
histories are widely reported among women, and ample research indicates these histories
matter both as relevant risk factors but also avenues for heavy drinking treatment address-
ing underlying traumatic experiences [54,55]. Critically, coping with victimization may
present further opportunities for additional or repeated victimization. Coping with the
distress of an assault may lead one heavy drinking behaviors, in turn raising the risk of
re-victimization [56].

Rich empirical evidence associates stressful and straining events with heavy drinking
as an outcome in the short- and long-term [5,8,9,45,46,53,55,57,58]. Psychological distress,
often assessed as depression, is a common predictor of heavy drinking [5,13,18,59], and the
same stimuli driving levels of depression may also change the risk and protective factors
for substance use behaviors [44]. Factors such as poverty and unemployment are related to
heavy drinking throughout the literature, generally finding uniform effects leading toward
higher levels of heavy drinking when unemployment and poverty levels are high [16,58,60].
That these periods are also associated with higher levels of depression is expected [61].
Higher levels of social support, often through an intimate partner, exert a protective effect
against heavy drinking [16,55]. Protective resources may also exert differential and more
powerful effects for women vs. men [62]. Previous research has also highlighted the
positive effects of treatment, often brief motivational interviewing or interventions, with
these efforts retaining the capacity for tailoring to specific audiences [17,18,55,63,64].

1.3. Hypotheses

The present study aimed at identifying a social mechanism that might connect child-
hood victimization to adulthood heavy drinking and depression using a framework includ-
ing elements of the self-medication hypothesis, general strain theory, and the stress-process
model. These perspectives suggest a general trajectory of higher risk of engaging in sub-
stance use, including heavy drinking, in the presence of current or former stressful events
or strain, mental health symptomatology, and a lack of social support. Our prospective
longitudinal design and multiple measures of respondents’ heavy drinking as they aged
allowed the study to track the impact of childhood victimization across a decade. The
data collected in 2004, 2006, 2008, 2010, and 2015 described respondents as they reached
ages anywhere from 19 to 36. That data meant we could take time into consideration
as we observed what happened to effects of childhood victimization as adulthood pro-
gressed (e.g., their potential diminishment). We hypothesized (1) direct forms of childhood
victimization, being bullied, and one vicarious form of childhood victimization, witness-
ing the shooting of a person, functioned as a mechanism linking victimization and adult
heavy drinking and depression. (2) We further hypothesized depression mediates any
relationship between childhood victimization and heavy drinking as is outlined in the crim-
inological and mental health frameworks of stress-process, self-medication, and general
strain. (3) Because we posited that a victim’s age when victimized might be associated with
differential impacts of victimization, we measured both of our childhood victimization
variables twice: when respondents were preadolescents age 11 or younger and when they
were 12–18. Moreover, we assigned a time factor to childhood victimization, namely, before
or after age 12 (but no later than age 18). (4) We could find limited empirical evidence of
gender’s possible association with heavy drinking among individuals who experienced
direct or vicarious victimization during preadolescence or adolescence [21,65] warranting
further examination.

2. Materials and Methods

2.1. Data and Sample

The National Longitudinal Survey of Youth 1997 (NLSY97), funded by the Bureau
of Labor Statistics, provided data for the present longitudinal study. The Ohio State Uni-
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versity had begun the survey as an annual data collection, making it biennial after 2011.
The survey sought to capture individuals’ life experiences, notably, those involving family,
crime, health, and substance abuse, over time. Its national representative sample com-
prised civilian, non-institutionalized people born between 1980 and 1984, who responded
to items posed by an interviewer using computer-assisted personal interview (CAPI) tech-
nology, either in person or by phone. Respondents chose to be interviewed in English or in
Spanish. A supplemental survey oversampling Black and Hispanic/Latino youth (born
1980–1984) was also included in the full sample of NLSY97. In 1997, the researchers inter-
viewed 8984 persons age 12–18. Other descriptions of NLSY97 are included in previous
research [41,66].

2.2. Measures

Our outcome variable, heavy drinking in the past month, was measured during
5 NLSY97 survey years between 2004 and 2015 (inclusive). We created for each respon-
dent a longitudinal record that linked data from the 5 survey years. From each such
record, we derived a number of person-waves, which provided our units of analysis; we
applied the discrete-time method to analyze the data [67]. Within our final sample were
11,210 person-waves describing male respondents and 11,339 person-waves describing
female respondents, for a total of 22,549 person-waves.

We measured the time-varying outcome variable, heavy drinking in the past month,
for the NLSY97 survey years 2004, 2006, 2008, 2010, and 2015. Data from only these years
made up the longitudinal records in our final sample, via which we measured respondent
likelihood of recent heavy drinking. The measure reflected NLSY97 respondents’ reports of
how often (i.e., on how many days), in the 30 days preceding interview, they had consumed
5 or more drinks. A 1, indicating heavy drinking, was assigned to a respondent reporting
consumption of 5 or more drinks on at least 1 day of the 30; the 0 assigned to respondents
not reporting such consumption constituted the reference.

We employed 12 independent variables: gender, race/ethnicity, depression, recent
stressful events, income-to-poverty ratio, education, age, marital status, parent’s educa-
tion, bullying victimization before age 12, bullying victimization at age 12–18, seeing the
shooting of a person before age 12, and seeing the shooting of a person at age 12–18. Level
of depression, income-to-poverty ratio, education, age, and marital status were treated as
time-varying variables; all others were considered time-invariant. Depression was mea-
sured with a 5-item index asking how often, in the 30 days preceding survey, a respondent
had felt nervous; calm or peaceful; down or blue; happy; and depressed. The index’s
offered responses ranged from 1 (all of the time) to 4 (none of the time); reversed coding
allowed higher index scores to indicate higher levels of depression. The index’s overall
reliability is indicated by alpha scores ranging from 0.78–0.81 across the 5 survey years.

We used an index of 7 types of recent stressful events to describe respondents’ experi-
ence over the previous 5 years of data collection in 2002, 2007, and 2013. The 7 included
death of a close relative; becoming the victim of a violent crime; hospitalization of a member
of one’s household; incarceration of a member of one’s household; a household member’s
becoming unemployed; one’s parents divorcing; and one’s family becoming homeless.
Index scores ranged from 0 to 7; a relatively high number indicated the experience of
relatively numerous stressful events.

Concerning education, the variable high school completion indicated possession of
a high school diploma or GED, and the variable college completion indicated possession
of an associate or baccalaureate degree; receipt of neither diploma nor degree provided
the reference. At initial interviews conducted in 1997, NLSY97 respondents were ages
12–18. We used respondent age in 1997 to construct our variable age, which we measured
in each of the 5 selected survey years. For each respondent, we recorded a continuous
measure of household income-to-poverty ratio for the 12 months preceding each of the
5 interviews. For each, we measured marital status dichotomously, a 1 indicating being
married, 0 otherwise.

4
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We treated as time-invariant and measured dichotomously the variables bullying
victimization before age 12, bullying victimization age 12–18, seeing the shooting of a
person before age 12, and seeing the shooting of a person age 12–18. We assigned a 1 to
indicate the presence of any of these forms of victimization, a 0 to indicate absence (the
reference). We measured gender dichotomously, 1 indicating male, 0 female. We employed
two dichotomous race/ethnicity measures, with 1 indicating a respondent self-reporting
Hispanic ethnicity or non-Hispanic Black ethnicity and 0 indicating self-report of non-
Hispanic White ethnicity. Parent’s education was a time-invariant continuous variable
stating the highest level of education attained by parents or, where mother’s level differed
from father’s by that parent having the most formal education. Offered responses for this
measure ranged from 0 (no education) to 7 (graduate or professional degree). Additionally,
we employed dichotomous time factors describing each interview wave represented in our
data: 2006, 2008, 2010, and 2015 (the 2004 survey year provided the reference).

2.3. Data Analysis

In light of our use of repeated measurements, we employed generalized estimating
equations (GEE) to analyze the longitudinal data, estimating autocorrelations and autore-
gressive correlations using STATA (StataCorp, College Station, TX, USA) [68]. The analysis
assessed, by gender, potential associations between the likelihood of heavy drinking and
all independent variables. For the sample in its entirety, as well as for male respondents
and female respondents separately, we completed a two-step multivariate analysis. For
each of the three groups, Model 1 regressed heavy drinking on all independent variables
except depression. We added depression to Model 1 to produce Model 2, the final multi-
variate model. In addition, we used the following procedure to examine gender’s possible
moderating role in heavy drinking’s associations. First, we created a group of interaction
terms between males and each of the other independent factors. Second, we ran a series of
multivariate analyses that employed the entire sample and included (a) all independent
variables, including the time factors and the dummy variable gender, and (b) interaction
terms created between gender and each independent variable. Third, we tested for statis-
tical significance to determine whether a given independent variable’s association with
heavy drinking likelihood differed for male versus female respondents, with all other
independent variables controlled. If no coefficient for each of the two groups proved
statistically significant, a moderating effect would not be sought.

3. Results

Concerning our heavy drinking outcome, data from 6303 respondents (3187 males,
3116 females) drove the results of the final multivariate analysis. Of the 6303, self-reported
White respondents constituted 51.4%, self-reported Black respondents were 25.3%, and
self-reported Hispanic respondents were 20.6%. For the sample as a whole, bullying
victimization was more pervasive than the vicarious victimization of seeing a shooting:
While 20.1% reported being bullied before age 12 and 15.2% reported being bullied at
12–18 years of age, just 10.5% reported seeing a shooting before age 12, and 9.7% reported
seeing a shooting at between 12 and 18 years of age. Compared to females, males in our
study were significantly more likely to have been subjected to bullying victimization before
age 12, as well as to seeing a shooting both before age 12 and between the ages of 12 and 18.

Table 1 shows descriptive statistics for the time-varying heavy drinking outcome
and independent variables. Statistics are presented both by gender and for the sample
as a whole. Using chi-square and t-tests, we identified significant differences across
gender groups for, respectively, the categorical and continuous variables. Across the
5 survey years, we considered, 44.4% of male respondents and 25.6% of female respondents
reported consuming at least 5 drinks on at least one day in the preceding 30 days. For
each independent variable except age and survey year, we observed statistically significant
male–female differences.
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Table 1. Descriptive statistics for time-varying heavy drinking outcome and independent variables.

Whole Sample Male Female t-Test χ2

Variables %/Mean (SD) %/Mean (SD) %/Mean (SD) p p

Heavy Drinking (0–1) 0.350 0.444 0.256 <0.01
Depression (5–20) 9.3 (2.4) 9.0 (2.3) 9.6 (2.4) <0.01

Stressful Events Index (0–6) 1.0 (0.9) 0.9 (0.9) 1.0 (0.9) <0.01
Age (19–36) 25.9 (4.0) 25.9 (4.1) 25.9 (4.0) >0.05

Completion of High School (0–1) 0.6150 0.6430 0.5870 <0.01
Completion of AA or Higher (0–1) 0.2940 0.2580 0.3300 <0.01
Income-to-Poverty Ratio (0–2627) 366.6 (380.0) 382.5 (390.4) 350.9 (368.7) <0.01

Married (0–1) 0.310 0.275 0.345 <0.01
2004 Wave 0.195 0.193 0.197 >0.05
2006 Wave 0.197 0.195 0.198 >0.05
2008 Wave 0.204 0.203 0.207 >0.05
2010 Wave 0.205 0.204 0.205 >0.05
2015 Wave 0.200 0.201 0.198 >0.05

n (person-waves) 22549 11210 11339

Note: significance (p) of F-tests and significance of (p) of chi-square tests are presented on the right 2 columns.

Table 2 reflects our GEE model explaining heavy drinking likelihood for the full
sample. Model 1 generated statistically significant associations between heavy drinking
and seeing a shooting at 12–18 years of age. Moreover, Model 1 indicated that the likelihood
of heavy drinking was higher for White respondents (versus Black or Hispanic), males,
holders of an associate’s or baccalaureate degree, high-income individuals, unmarried
individuals, and individuals with a relatively well-educated parent(s). In turn, Model
2, which added to Model 1 the variable depression, yielded nearly identical results to
Model 1. However, in Model 2, the relationship between seeing a shooting at 12–18 and
heavy drinking in young adulthood did not achieve statistical significance. Nevertheless,
in general, including depression did not substantially reduce the strength of the Model
1 coefficients. In this study, higher levels of depression were associated with a greater
likelihood of engaging in heavy drinking in the 30 days preceding the interview. Models 1
and 2 alike exhibited significant improvement over the null model.

Table 3 presents multivariate results for male respondents and for female respondents
separately. Again, our analysis included running Model 1 and then Model 2 discretely
for each gender. In Model 1, male respondents were significantly less likely to report
heavy drinking if they had experienced bullying before age 12, if they were Hispanic or
Black if they were relatively low-income, if they reported relatively little stress, and if they
were married. In Model 2, the variables that proved significant in Model 1 again proved
significant, and a significant association was also found between depression and heavy
drinking. In Model 2, moreover, coefficients’ Model-1 strength generally persisted, as we
have said, except that bullying victimization before age 12 showed a weaker significant
association to heavy drinking once depression was included in the analysis.

Female respondents in our study were significantly more likely to report heavy drink-
ing if they experienced bullying victimization before age 12; if they were White (rather
than Black); if they held an associate’s or baccalaureate degree (versus lacked a high school
diploma); if their income was relatively high; if they were unmarried; or if they had a
relatively well-educated parent(s). Model 2 indicated that for the females in our sample,
reporting a relatively high level of depression was significantly associated with heavy
drinking. Comparing Model 1 to Model 2, most coefficients did not exhibit substantial
change; an exception was a slight change for the variable bullying victimization before
12. We obtained significant Wald chi-squares for all four of our models, signifying that
the four represented significant improvements over the null models in the explanation of
heavy drinking.
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Table 2. Results of generalized estimating equation (GEE) explaining heavy drinking for the whole sample.

Model 1 Model 2

Explanatory Variables OR OR

Depression 1.0756 **
Black 0.4005 ** 0.4051 **

Hispanic 0.8431 ** 0.8579 **
Male 2.2405 ** 2.3680 **
Age 0.9967 0.9960

High School Diploma 1.0668 1.1053
Associate/College Degree 1.2142 * 1.2723 **
Income-to-Poverty Ratio 1.0002 ** 1.0002 **

Parent’s Education 1.0561 ** 1.0553 **
Bully Victimization Younger Than 12 0.9796 0.9496

Bully Victimization 12–18 1.0003 0.9657
Seeing a Person Gunshot before 12 0.9910 0.9877

Seeing a Person Gunshot 12–18 1.1323 * 1.1244
Recent Stressful Events 1.0385 * 1.0300 *

Being Married 0.6441 ** 0.6581 **
2006 Wave 1.0321 1.0406
2008 Wave 0.9789 0.9719
2010 Wave 0.8601 0.8715
2015 Wave 0.77 0.78
Constant 0 ** 0.196771 **

Number of Person-Waves 22,549
* p < 0.05; ** p < 0.01

* indicates significant at the 0.05 level and ** indicates significant findings at the 0.01 level.

Table 3. Results of generalized estimated equations (GEE) explaining heavy drinking for each gender group among females
versus males.

Explanatory Variables Male Female

Model 1 Model 2 Model 1 Model 2

OR OR OR OR

Depression 1.0742 ** 1.0786 **
Black 0.4213 ** 0.4259 ** 0.3669 ** 0.3710 **

Hispanic 0.8344 * 0.8533 * 0.8609 0.8681
Age 1.0028 1.0033 0.9862 0.9842

High School Diploma 1.0152 1.0378 1.1722 1.2463
Associate/College Degree 1.1303 1.1591 1.3700 ** 1.4858 **
Income-to-Poverty Ratio 1.0002 ** 1.0002 ** 1.0002 ** 1.0002 **

Parent’s Education 1.0351 1.0323 1.0864 ** 1.0881 **
Bully Victimization Younger than 12 0.8762 * 0.8517 * 1.2000 * 1.1604 *

Bully Victimization 12–18 0.9896 0.9480 1.0269 1.0001
Seeing a Person Gunshot Before 12 0.9338 0.9343 1.0698 1.0548

Seeing a Person Gunshot 12–18 1.0829 1.0785 1.2345 1.2079
Recent Stressful Events 1.0528 * 1.0447 * 1.0212 1.0117

Being Married 0.7880 ** 0.8036 ** 0.5025 ** 0.5149 **
2006 Wave 1.0316 1.0359 1.0412 1.0536
2008 Wave 0.9273 0.9155 1.0570 1.0552
2010 Wave 0.8049 0.8101 0.9487 0.9676
2015 Wave 0.6967 0.6991 0.8830 0.9161
Constant 0.8795 0.4502 0.4392 0.2054 **

Wald Chi-Square 282.26 ** 342.20 ** 388.25 ** 437.79 **
Number of Person-Waves 11,210 11,210 11,339 11,339

* p < 0.05; ** p < 0.01

Note: Bold-faced, underlined figures signify significant interaction effects involving gender and the independent variable. * indicates
significant at the 0.05 level and ** indicates significant findings at the 0.01 level.
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Using the procedure detailed under “Data Analysis” above, we evaluated gender’s
moderating role in heavy drinking’s associations with the included independent variables.
Five significant gender differences demonstrate that gender moderated heavy drinking’s
associations. First, bullying victimization before age 12 reduced heavy drinking among
males in our study, but it increased heavy drinking among females, according to our data
analysis results. Second, Black respondents’ relatively lower likelihood of heavy drinking,
compared to Whites, was more pronounced among females compared to males. Third,
in comparison with White respondents, we found Hispanic males to be at lower risk of
heavy drinking versus White males, but heavy drinking risk for Hispanic females was
about the same as that for White females. Fourth, among all females in our study, having
an associate’s or baccalaureate degree was associated with a relatively high likelihood of
heavy drinking, to a degree surpassing the association found for males in the study. Finally,
our study found heavy drinking to be much less likely among married respondents of
either gender versus unmarried respondents of either gender, and this marriage–heavy
drinking relationship was much more pronounced.

4. Discussion

Plainly, heavy drinking is a risky health behavior associated with many negative
outcomes across the lifespan ranging from structural changes in the brain to criminal-legal
interventions in adolescence and adulthood [16,45,69]. Our study examined multiple
important features of heavy drinking, including its associations with powerful stressful
events from childhood to adulthood and how gender modifies these statistical relationships.
Findings can be interpreted as follows:

First, we acknowledge the outsized role played by victimization in patterning heavy
drinking outcomes. Our study measured both direct and indirect victimization occurring
in childhood and in adolescence, a total of four possible victimization measures early in the
lifespan and their effects over time. This is an improvement to cross-sectional literature with
more static measurements of victimization. With the control of more proximate traumatic
and stressful events as indicated theoretically [37,70], the relationships among victimization
and coping through heavy drinking as we hypothesized are made clearer. Our findings
suggest that direct victimization in childhood is a critical predictor of later heavy drinking
behavior for only female adolescents and young adults, and the same risk-generating
effect was not found for our measure of vicarious or indirect victimization as expected
for either gender group. Previous research outlines the role of victimization, among a
tapestry of other adverse childhood experiences in generating conditions conducive to
heavy drinking behavior [48,71–74] often through a pathway leading from the traumatic
experience to lasting or lagged psychological distress [27,41,49,51,75]. Our findings are
strongly suggestive of childhood as a major life stage in which direct victimization has
powerful and lasting results for women and girls, acting on the risk of heavy drinking,
even controlling for adolescent victimization and more recent stressful events. For men
and boys, however, the significance was a reduction in the risk of heavy drinking. Gender
socialization is a possible explanation for this difference, as young men and boys are often
socialized to externalize negative effect, potentially leading to higher levels of fighting or
aggressive behavior (though not in all cases) [76,77] while young women and girls may be
more likely to internalize coping through substance use [78].

Second, our findings contribute to the theoretical knowledge of heavy drinking be-
havior. While the theoretical perspectives guiding this study have differences, a core of
stressful or straining events potentially leading to coping through substance use in the ab-
sence of social support or other protective factors provides opportunities for interpretation
across health and criminological disciplines. As the self-medication hypothesis suggests,
substance use behavior may be a feature of coping [28], and results from our study indi-
cated traumatic events experienced in childhood among female respondents could lead to
heavy drinking. Our findings partially substantiate the most important underlying theme
from the self-medication hypothesis, that stress and distress can lead to coping through
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substance use [29]. The second theoretical framework, general strain theory, has broadened
from its original focus to encompass related behaviors such as substance use [35,70,79,80].
As expected, our findings can be partially interpreted through this trenchant criminological
lens. Our results indicated that direct victimization in childhood among female respon-
dents was associated with heavy drinking, as suggested in the general strain theory. Heavy
drinking is associated with a host of criminal-legal outcomes such as arrest and aggressive
behavior/fighting [8,81] making it an important avenue for future programming within
the criminal and juvenile justice system and public health alike.

The final theoretical framework, the stress-process model, has a deeper understanding
of the stressors and symptomology associated with negative coping [42,82,83]. Again, our
findings are partially in concordance with the core of the theory; direct victimization in
childhood among women and recent stressful events among male respondents are both
associated with heavy drinking. Depression was also associated with heavy drinking. The
stress-process model also provides a better understanding through the examination of
the role of depression and psychological distress as powerful mediators of risky health
behavior [84]. We found depression to increase risk uniformly for both gender groups.
A similar effect also reinforces the role of depression as a mediating variable within
the general strain and stress-process frameworks [42,79,85]. Social support provides a
safeguard against negative effect, and heavy drinking [82,86], and marriage was found
to exert a protective effect for both gender groups. Social support did demonstrate an
interactive effect with gender, with female respondents seeing greater reductions in risk
for being married. Taken together, our findings illustrate the relevance of public health
and criminological theory in discussing risky health behaviors that may also be illegal or
associated with illegal activity.

Third, the interpolation of gender alongside other social statuses enriches our under-
standing of the nuanced social structure elements leading to or protecting against heavy
drinking as an outcome [52]. Our findings suggest that female adolescents and young
adults may face a greater risk of engaging in heavy drinking than their male counterparts
in cases where victimization has occurred in childhood. Importantly, the interactive effect
with gender indicates the childhood victimization’s effect is stronger (in generating heavy
drinking risk) for female adolescents than for male adolescents for whom a decrease in risk
was observed. Previous literature suggests that women’s experiences with sexual assault
may be leading to differences in levels of psychological distress as well as later heavy
drinking behavior [54,55]. Traumatic events early in the lifespan may forge a critical link in
a chain of events leading to psychological distress (e.g., depression) to adult alcohol use or
other substance use [51,87]. Heavy drinking also shares a stronger link to psychological
distress and depressive symptoms in general [5], and specifically in older women compared
to older men [59]. Notably, two other relevant gendered differences deserve mention as
both are related to the protective factors against the literature, and socioeconomic measures
provided key context. Parental education and possessing an associate’s or other college
degree both exhibited an interactive effect with gender. Neither parental education nor
possessing a college degree exerted any effect on male respondents’ propensity to engage
in heavy drinking, while each decreased risk for female adolescents significantly. Higher
levels of women entering and graduating colleges and universities in the United States
may be increasing their level of capital to protect against recent stressors that we found
associated with men’s heavy drinking in our study.

The picture becomes more complex when we interpolate race and gender, however.
Our findings indicate that African American respondents are at significantly lower risk
than their White counterparts, and Hispanic men are also at a significantly lower risk of
heavy drinking. The interaction effect of race and gender is relevant, as the protective effect
of race was weaker for Black males than Black females. The protective effect, however, is
not found for Hispanic females, and again the results indicate an interactive effect among
these two critical social status variables. The literature acknowledges African Americans
generally have more risk factors for heavy drinking with lower rates of heavy drinking [62]
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than those who are White, but the risk is especially prominent for African American
women [13]. Latino men and Latina women have also been found to have differential
patterns and motivations (though psychological distress as a risk factor remains common
among women) [88,89]. The literature and our results dovetail; gendered examinations
of heavy drinking behavior remain relevant and are critical to engaging in meaningful
prevention practices [8,52,53,87,90–92]. Future studies should make a careful study of
social status modifying relationships between existing theoretical and thematic elements of
heavy drinking.

Fourth, prevention efforts working at multiple levels must include modifying norms
and beliefs about drinking behavior [93], including willingness and intention to engage
in heavy drinking [3] and drinking contexts [14]. As well, research into emerging areas of
neurobiology has led to better understandings of medical intervention models to reduce
alcohol and other addictions in adulthood [94]. Heavy drinking prevention efforts in ado-
lescents and young adults must acknowledge the social elements of drinking behavior that
could be leading young adults through peer enticement or pressure to be successful [95].
The prevalence of cases in which depressive symptoms exist alongside heavy drinking
points to the need for carefully constructed programming able to address the underlying
traumatic experiences or other risk factors positioning these possibly endogenous out-
comes [41,44]. Relatedly, trajectories for future programming require the careful inclusion
of the intersection of sex, gender, sexual orientation, and gender identity, alongside but
not instead of race [96–98]. Current programming may not yet be agile enough to address
the specific needs of depressed women coping through heavy drinking [18]. Develop-
ment of better programming remains important given these years of heavy drinking in
adolescence, and early adulthood may lead to addictions in adulthood that are difficult
to overcome without medical intervention [94]. Targeted prevention efforts, specifically
addressing the adverse childhood experiences and other traumatic experiences leading
to heavy drinking (and potentially greater negative outcomes) among women, remain a
pressing need [62]. These must also meaningfully address how patterns of advantage and
disadvantage structure the lives of women differently to address heightened risk among
groups [13]. Previous research has demonstrated the effectiveness of brief motivational
interventions or motivational interviews on drinking behavior, and these could be further
refined to reach broader audiences, including adolescent and young women who are heavy
drinking [17,18,63]. Another option that focuses on low-cost levels is text message or web-
based programming aimed at reducing heavy drinking episodes or behaviors, which has
demonstrated some effectiveness thus far in the literature for younger populations [54,99].
Promising approaches exist for treatment of heavy drinking behavior, and greater research
and funding into both medical and other modalities would promote health equity in the
United States and globally.

5. Conclusions

The current study extends the literature on victimization’s long-term consequences,
with direct victimization in childhood exerting an effect on heavy drinking later in the
lifespan among female respondents and recent stressful events associated with heavy
drinking among male respondents. The results suggest that gender remains an important
variable to examine in analyses of substance use and victimization-related sequelae. Spe-
cific differences among gender groups in our findings suggest early childhood adverse
experiences are powerful predictors of later heavy drinking for girls and women, while
they are also more protected by their own education and parental education against heavy
drinking. This suggests an educational pipeline generating capital for women, but not
men, in a way that protects them from heavy drinking. Race, socioeconomic status, and
other important statuses, alongside gender, may play substantial roles in structuring heavy
drinking outcomes; these should be investigated thoroughly in order to promote health
equity among Americans. Our study demonstrated several strengths, primarily related
to the multiple measures of victimization, occurring at different points in the lifespan,
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and these effects across time. We were further able to draw from both public health and
criminology theory to better explain the roles of victimization, depression, and heavy drink-
ing behavior and how it differs for male and female gender groups. We also unearthed
several gender-specific differences in the risk and protective factors associated with heavy
drinking, which can enrich the already-deployed programming, helping make it more
relevant to community audiences.

Our study had a few limitations to note. First, our measures of victimization, both
direct and indirect, are imperfect. Victimization, particularly vicarious or indirect victimiza-
tion, is not a well-studied concept empirically, and large, nationally representative surveys
have only a few indicators for use. The inclusion of additional indicators in these large
surveys would help better elucidate these further. Next, while longitudinal, limitations in
the data collection did not allow us a perfect year-for-year measurement of each indicator.
While the gaps in collection years are small, additional years of data may paint a clearer
picture of the link between victimization in childhood and later heavy drinking. Next, a
host of negative affective states are relevant to discussions of criminal coping, including
substance use. While depression has demonstrated some support, other affective states
such as anxiety or anger may also be leading to heavy drinking behavior and are in need
of substantial investigation to better plan successful programming that will reach broad
audiences and reduce the harm of heavy drinking.
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Abstract: The use of health insurance to cover legal abortion is a controversial issue on which
Americans are sharply divided. Currently, there is a lack of research on this issue as data became
available only recently. Using data from the newly released General Social Survey in 2018, this study
examines who is more or less likely to support health insurance coverage for legal abortion. The
results show that the support and opposition were about evenly divided. The findings from the
logistic regression analysis reveal that, holding other variables constant, Democrats, liberals, urban
residents, the more educated, and the older were more likely to support health insurance coverage
for legal abortion while women, Southerners, Christians, the currently married, and those with more
children were less likely to favor it, compared to their respective counterparts. Additionally, the effect
of education was stronger for liberals than for non-liberals. Race, family income, and full-time work
status make no difference in the outcome. The findings have significant implications for research and
practices in health insurance coverage for legal abortion.

Keywords: health insurance coverage; legal abortion; the United States; General Social Survey

1. Introduction

The debate about restriction to legal abortion access is again taking a center stage in
the United States. Germane to this debate, whether it is apropos to use health insurance to
cover legal abortion is also a controversial issue facing American society today. Currently,
there is little quantitative research on this issue to inform policy and practices because of a
lack of data. It is important to understand where the American public stands on this issue,
so we know what should be done next. It is also crucial to fathom who is more or less likely
to support the use of health insurance for legal abortion so all sides of the debate know
who to ally with, who to win over, and who to fight with in order to enact appropriate
legislation and bring about social change.

One of the dilemmas women tend to encounter is the decision to have or not to have
an abortion. Despite many social advances in feminism, abortion reforms and discussions
are labelled as highly controversial in many parts of the United States [1]. Women’s rights
have been rallied for decades, yet the idea for a woman to receive an abortion remains
stigmatized and hushed. As a society, we have constructed women’s motherhood role,
and it has become almost expected [2]. On the other hand, the right to abortion is also
socially constructed. A denial of either the social construction of motherhood or the social
construction of the right to abortion is overly simplistic and neglects the dual character of
human nature. Currently, most research tends to focus on the policy of abortion, moral
rights, and the mental health of women receiving an abortion, but not much about health
insurance coverage for an abortion [1,3–5].

However, some state policies allow for abortion [1,3], but heavily regulate the proce-
dure; thus, a new question concerning if women seeking a legal abortion should be able
to use health insurance has arisen in recent years. In this paper, we focus on the research
question of who is more or less likely to support using health insurance for legal abortion.
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We address this question using the latest data from General Social Survey (GSS) collected in
2018. In the remainder of this paper, we review the historical background and current status
of abortion and funding, propose hypotheses for testing, depict our data and methods, and
present and discuss our findings.

1.1. Historical Background and Current Status

To understand the significance of legalizing abortion, one must first understand the
history of abortion in the United States. The topic of abortion has had a long-disputed
history in the U.S., which has witnessed the development of many of the policies in
today’s society.

Planned Parenthood provides a list of procedures and expectations for performing an
abortion in their clinics [6]. The procedure itself only takes around five to ten minutes, and
they provide onsite counseling, examination, and medication to ease any pain during and
after the procedure [6]. Currently, the United States consistently allows an abortion before
twenty weeks, but with extenuating circumstance a late term abortion is permissible when
the fetus is nearly fully developed [6]. The first step consists of an ultrasound to confirm
that the woman is within the legal time frame to receive an abortion.

Once the ultrasound is completed, the health care provider will provide information
to determine which form of abortion will be performed. The most common is the suction
abortion [6]. The health professional will administer an over-the-counter pain medication
to help with cramping, a sedation to keep the woman relaxed, and an antibiotic to help in
preventing an infection [6]. Next, after numbing and widening the cervix, a small tube is
inserted with a hand-held suction machine to remove any pregnancy tissue.

However, the organization also states they perform a dilation and evacuation proce-
dure, which is the method typically used after sixteen weeks. This form of abortion usually
takes a couple of days versus just the five-to-ten-minute procedure. To open the cervix for
the procedure, the health care professional will insert a laminaria to help absorb the fluid
from the body, and widen the cervix [6]. Just like in the suction procedure, the woman
is issued over-the-counter pain medications for cramping, a sedative, and antibiotics to
prevent infection [6]. From here, the same steps are taken as the suction abortion.

These are the currently allowed procedures in most of the United States. However,
the question is: how did we as a society get our opinions in which most hold today about
abortion? The first recorded abortion occurred in colonial America, and was a practiced,
legal procedure [7]. According to Dine [7]), the procedure was common enough that
it was added through legal and medical records. In fact, abortion helped boom early
pharmaceutical companies for drugs to help induce abortion [8,9]. Newspapers raved
about abortion medication, mailed flyers were used, and it was even advertised that if
the home remedy did not work, a practitioner would be able to perform “instrumental
procedures” [8,9]. At the time, the only attempt to govern the abortion was to reduce the
poisoning side effects from the home medications [8,9].

However, the politicization of abortion began in the late 1800s [8,9]. When the term
“quickening” (i.e., feeling the fetus moving) became widely used, then the medical es-
tablishments urged the banning of abortion unless deemed necessary to save a woman’s
life [8,9]. By the early 1900s, abortion had been related to female independence, threat-
ening male dominance [7]. One of the biggest pushes for the illegalization of abortion
and the abortion drugs was led by OB-GYN Dr. Horatio Storer [8,9]. Many believe his
opposing rally against abortion was centered around females aspiring to become doctors at
Harvard Medical School where he devoted much of his medical practice [9]. He virtually
succeeded criminalizing abortion and abortion drugs in the majority of the United States.
Other opponents to abortion included female physicians such as Elizabeth Blackwell and
Charlotte Lozier, who both believed abortions were sinful and dangerous [10]. It is also
worth mentioning that many of the early leaders of the U.S. women’s suffrage movement
(e.g., Susan B. Anthony, Elizabeth Cady Stanton, Victoria Woodhull, Elizabeth Blackwell)
deemed abortion as “infanticide” [10]. They believed that the rights of mother and child
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are intricately tied and that the right to life and the right to vote are rooted in the inherent
dignity of each human person. However, they were skeptical about the criminalization of
abortion [10].

Despite the illegalization of abortion, many continued to have underground, dan-
gerous, life-threatening procedures [7–9]. One of the physicians performing abortions
behind closed doors stated that the majority of those receiving an abortion were middle to
upper class, Protestant, married women [8,9]. However, it was not until the 1973 Supreme
Court Case Roe vs. Wade that abortion once again became legal in the United States [7–9].
Nevertheless, in 1977, the Hyde Amendment prohibited the use of federal funds for an
abortion unless the pregnancy was determined to be the result of “rape, incest, or if it is
determined to endanger the woman’s life” [11].

Currently, abortion is legal in every state; however, there is a push to overturn the
Roe vs. Wade decision [12]. With repeated failures at the national level, anti-abortion forces
have shifted the focus to the state level. As a result, many laws have been enacted at
the state level, heavily regulating and restricting the access to abortion [12]. Despite the
heavy regulation, there are still some states that allow for health insurance coverage of
legal abortion. The median cost for an out-of-pocket abortion between ten and twenty
weeks is between USD 500 and USD 1200 [11]. As previously mentioned, the Hyde
Amendment banned the use of federal funds, such as Medicaid, to help cover the costs
of legal abortion. Around two-thirds of American women use Medicaid to help cover the
costs of reproductive health, and many of these women are of lower income status [11].
One of the provisions for federally funded abortion is that the state can opt to cover all or
part of an abortion [11]. However, less than twenty states choose to help cover the cost.

Private insurances are also heavily regulated by the state, and the majority choose the
same provisions as federal programs, or have even stricter regulations for health insurance
coverage for abortion [11]. Only California, Oregon, New York, and Washington State
require private plans to have coverage for abortion with none or very light regulations [11].

1.2. Hypotheses

Since our research question is quite new, there is not much direct empirical evidence
from the existing literature that can be used to shore up our hypotheses. Thus, we largely
rely on theorization and some indirect evidence. We propose a number of hypotheses for
testing. Survey data show women tend to be on the side of pro-choice on the abortion
issue compared to men [13,14]. Since women are the ones who undergo abortion and may
experience physical suffering, mental stress, and financial difficulty, they will benefit from
health insurance coverage for an abortion. Thus, we hypothesize that, all else being equal,
women are more likely than men to support the use of health insurance to cover an abortion for the
interest of themselves and their families. Evidence indicates that younger people are more
likely to support legal abortion than older people, but direct evidence between age and
support for abortion health insurance coverage does not exist [14]. We anticipate an inverse
relationship between age and the likelihood of support for using health insurance to help with the
costs of legal abortion, holding other variables constant, because older people are generally more
conservative than younger ones. Earlier studies of abortion attitudes found that blacks
were less likely than whites to support legal abortion [15,16]. Furthermore, traditionally
abortions were more likely to occur among white women than among black or other
minority women. As of 2016, the overall rate of abortion based on race in the United States
was highest among whites than among blacks or other races [17]. This suggests whites
will benefit more from health insurance coverage for abortion than minorities. Hence, we
expect that racial minorities are less likely than whites to support health insurance coverage for
abortion, ceteris paribus.

The South is the hub of anti-abortion fervor [18]. Given the conservative tradition and
environment in the South, we predict that Southerners are less likely than residents in other
regions to support health insurance coverage for legal abortion, controlling for other variables. In the
United States, urban areas tend to be more liberal than rural areas. Hence, we hypothesize
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that urban residents are more likely than rural residents to favor the use of health insurance to cover
legal abortion, other things being equal.

Religion was generally considered the strongest predictor of abortion attitudes [19].
In the U.S., Christians are the religious majority and tend to be more conservative. A
large majority of Evangelical Protestants oppose legal abortion [14,19,20]. Christians also
include Catholics whose religious tenets prohibit an abortion [19]. Orthodox Christians also
condemn abortion. Despite some variation among Christian groups, Christianity advocates
the “sanctity of human life” and generally opposes abortion more than other religions and
the religious unaffiliated. Thus, we expect Christians to be less likely than non-Christians to
support using health insurance to cover legal abortion, holding other variables constant.

Marriage and family can impact support for health insurance coverage for legal
abortion. Available empirical evidence indicates that marriage reduces the likelihood of
support for abortion [20]. Compared to their unmarried counterparts, married individuals
are much less likely to opt for an abortion if pregnancy occurs. The need to cover an
abortion is relatively lower for married people. Thus, we predict that individuals who
are currently married are less likely than those who are not currently married to support using
health insurance to cover the cost of legal abortion. Individuals who desire a larger family or
have more children are less likely to need an abortion. Hence, we hypothesize a negative
relationship between the number of children and the probability to support health insurance coverage
for legal abortion.

Socioeconomic status can also influence support for the use of health insurance to
cover legal abortion. Education makes people more open-minded [21,22]. Many studies
have documented that more educated people are more likely to support legal abortion
than less educated ones [23–25]. By extension, we hypothesize that education is positively
associated with the probability to support health insurance coverage for legal abortion. Some
prior studies reveal links between employment status and abortion attitudes [24,26]. A
full-time job is normally associated with health insurance. Hence, it is reasonable to expect
individuals who hold a full-time job to be more likely than individuals who do not have a full-time
job to support health insurance coverage for legal abortion because they can benefit from their
job-related insurance to cover an abortion should it happen. Family income means financial
ability. Some evidence indicates an inverse association between income and support for
abortion [24,27]. As an extension, we anticipate that individuals with a higher family income
are less likely to support health insurance coverage for abortion than those with a low family income
because they are more likely to be able to afford it if needed.

Abortion is a political issue, so political factors matter. It is well known that Democrats
are generally more supportive of pro-choice than other parties [14,28–31]. Thus, we predict
that to be consistent with their pro-choice stance, Democrats are more likely to support health
insurance coverage for abortion than non-Democrats. It is also common knowledge that liberals
tend to be pro-choice [14,29,30]. As an extension, liberals should be more supportive of
health insurance coverage for abortion than non-liberals. Hence, we hypothesize that liberals
are more likely than non-liberals to support health insurance coverage for abortion. We found that
the correlation between the dummy variable for Democrat and the dummy variable for
Liberal in our sample is 0.365. Thus, multicollinearity is not a concern, and the independent
effects of both party affiliation and political ideology can be assessed simultaneously.

2. Materials and Methods

For this study, we used the GSS conducted in 2018 [32]. The GSS has surveyed non-
institutionalized U.S. adult population aged 18 or older since 1972, covering demographic,
behavioral, and attitudinal topics along with special topics of interest. We used GSS 2018
not only because it is the latest available GSS data but more importantly because the 2018
survey added for the first time the following new survey question: “People use their health
insurance to help cover the cost of receiving health care. Do you think people should be
able to use their health insurance to help cover the cost of receiving an abortion”? This
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new question provides the necessary information for us to study the current topic and to
contribute to the continuous debate over abortion in the United States.

GSS 2018 is a full probability sample based on a multistage probability sampling design.
Since the GSS only selected one respondent per household for survey, respondents in a
larger household had a smaller chance of being selected than those in a smaller household.
To address this bias, we used the weight variable designed by the GSS to weight the data, so
that the findings can be generalized to the U.S. adult population. Our GSS sample statistics
are similar to the available estimates of the U.S. population characteristics from the 2018
American Community Survey (ACS) collected by the U.S. Census Bureau. For example, in
terms of gender composition, our GSS 2018 showed 53% female and 47% male for the U.S.
adult population as compared to the estimates of ACS 2018 at 50.8% female and 49.2% male
for the entire U.S. population. In terms of race, our GSS 2018 U.S. adult sample recorded
72.2% white, 15.1% black, and 12.7% other race, in comparison with 72.2% white, 12.7%
black, and 15.1% other races combined (including 3.4% for two or more races) estimated by
ACS 2018. GSS 2018 contained 49% of the currently married, which was similar to 47.8%
of the currently married in ACS 2018. We restricted the analysis to the valid cases of the
dependent variable on the use of health insurance to cover the cost of an abortion. The
restricted sample contains 2,134 cases.

Table 1 provides the descriptions of the variables and their measurements used in the
study. Since they are straightforward, only brief necessary notes are presented in order to
conserve space. The dichotomous dependent variable measures whether the respondent
supports or opposes using health insurance to cover legal abortion. Our independent
variables include demographic characteristics (i.e., gender, age, race, region, urban/rural
residency, religion, marital status, and number of children), socioeconomic status (i.e.,
education, employment, and family income), and political variables (i.e., political party
affiliation, and political ideology). Family income is inflation-adjusted and converted to the
2000 constant U.S. dollar.

Table 1. Description of Variables Used in the Analysis.

Variable Measurement Mean Standard Deviation

Dependent Variable
Support for health insurance to
cover abortion 1 = Support, 0 = Oppose 0.498 0.50

Independent variables
Gender 1 = Female, 0 = Male 0.530 0.499
Race

Black 1 = Black, 0 = Else 0.151 0.358
Other 1 = Other, 0 = Else 0.127 0.333

Age Years 46.302 17.755
Region 1 = South, 0 = Else 0.390 0.488
Urban 1 = Urban, 0 = Rural 0.890 0.310
Religion 1 = Christian, 0 = Else 0.710 0.452
Marital status 1 = Currently married, 0 = Else 0.490 0.500
# of Children Number 1.820 1.677
Education Years of schooling 13.720 2.989
Full-time job 1 = Full-time, 0 = Else 0.500 0.500
Family income USD in constant 2000 U.S. dollars 54,230.75 43,971.079
Party affiliation 1 = Democrat, 0 = Else 0.300 0.459
Political ideology 1 = Liberal, 0 = Else 0.300 0.458

We first performed crosstabulations and χ2 tests for each predictor and the dependent
variable. Since our dependent variable is dichotomous with many predictors, binary logistic
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regression is most appropriate to determine who is more or less likely to support using
health insurance for legal abortion. The model takes on the form:

ln
(

pi
1 − p

)
= a + ∑ Bi Xi

where ln
(

pi
1−p

)
is the logged odds ratio of supporting the use of health insurance to help

cover legal abortion, a denotes the intercept, Bi is the logistic coefficient for variables Xi
and Xi represents the independent variables in the analysis. Some advantages of using
a logistic regression model compared to a χ2 test include that multiple predictors can be
included and explanatory variables can be discrete or continuous [33].

3. Results

3.1. Descriptive and Bivariate Analysis

Table 1 also displays the means and standard deviations of the variables used in the
analysis. For a dummy coded variable, the mean can be interpreted as a percentage by
multiplying the value by 100. Based on our sample statistics evident in Table 1, in 2018,
roughly 50% (49.8% to be precise) of the Americans supported the use of health insurance
to cover a legal abortion while the other half (50.2% to be exact) were against it. Note
that our sample included 53% of women and 47% of men. Our sample comprised 15%
blacks and 13% other race, versus 72% whites. On average, the respondents were about
46 years old with a standard deviation of 17.8 years. Almost two out of five resided in the
South. Nearly 90% were urban dwellers. A large majority (71%) of the respondents were
Christian versus 29% non-Christian. Nearly half were currently married. On average, the
respondents reported almost 2 children. They also reported an average of 13.7 years of
schooling, which equated to some college. Half of the respondents held a full-time job. On
average, the respondents reported an annual family income of approximately USD 54,231
in the 2000 constant dollars. The sample was composed of 30% Democrats versus 70%
non-Democrats, and 30% liberals versus 70% non-liberals.

To gain a further understanding of the relationships between the predictors and
support for using health insurance to cover legal abortion, we cross-tabulated each predictor
and the dependent variable and conducted chi-squared tests. For the feasibility of these
analyses, we collapsed several continuous variables including age, education, number
of children, and family income. The results are shown in Table 2. Except for age, race,
employment status, and family income, all other predictors display a significant relationship
with the dependent variable because the χ2 values are significant at least at the 0.05 level.
Among the significant predictors, most relationships are congruent with our hypotheses.
One exception is gender, as surprisingly women (47.6%) were somewhat less likely to
favor the use of health insurance for abortion than men (52.2%). However, the results of
these bivariate analyses are tentative because other factors that could affect the dependent
variable have not been controlled. In order to ascertain the true relationships, multivariate
analysis is called for.
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Table 2. Percentage Distributions of Support for Using Health Insurance Coverage for Legal Abortion
by Predictors, GSS 2018.

Variable
Support for Health Insurance

to Cover Abortion (%)
N χ2

Gender 2134 4.458 *
Female 47.6
Male 52.2

Age 2134 3.941
18–29 53.6
30–64 48.3
65 or older 50.3

Race 2134 5.542
White 48.9
Black 55.8
Other 47.8

Region 2134 53.779 ***
South 56.1
Non-South 39.8

Urban/rural residency 2134 29.706 ***
Urban 51.8
Rural 32.8

Religion 2120 96.531 ***
Christian 42.9
Not Christian 66.4

Marital Status 2,134 40.046 ***
Currently married 42.7
Not curr. married 56.4

# of children 2130 15.681 ***
2 or less 52.5
3 or more 43.1

Education 2132 59.642 ***
College educated 56.6
Not coll. educated 39.6

Work Status 2132 0.604
Full-Time 50.6
Not full time 48.9

Family income 1940 2.722
Less than average 47.9
Average or more 51.7

Party affiliation 2106 94.114 ***
Democrat 65.8
Non-Democrat 42.7

Political ideology 2051 138.761 ***
Liberal 70.4
Non-Liberal 42.0

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001.

3.2. Multivariate Analysis

Table 3 presents the results of the two logistic regression models. Model 1 is the full
model including all predictors. Model 2 adds the interaction term Education x Liberal to
Model 1.
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Table 3. Logistic Regression Estimates Predicting Support for the Use of Health Insurance to Cover
Abortion, U.S. Adults, GSS 2018.

Predictor Model 1 Model 2

B Odds Ratio B Odds Ratio

Female −0.215 *
(0.105) 0.806 −0.215 *

(0.0105) 0.807

Age 0.007 *
(0.004) 1.007 0.007 *

(0.004) 1.007

Race (Ref. = White)

Black 0.079
(0.158) 1.082 0.082

(0.158) 1.085

Other −0.117
(0.168) 0.889 −0.093

(0.169) 0.912

South −0.395 ***
(0.110) 0.674 −0.388 ***

(0.110) 0.678

Urban 0.392 *
(0.174) 1.480 0.378 *

(0.174) 1.460

Christian −0.0744 ***
(0.112) 0.475 −0.725 ***

(0.122) 0.484

Married −0.573 ***
(0.115) 0.564 −0.565 ***

(0.115) 0.569

# of Children −0.083 *
(0.036) 0.920 −0.079 *

(0.036) 0.924

Education 0.109 ***
(0.020) 1.115 0.081 ***

(0.024) 1.085

Full-time job 0.062
(0.110) 1.064 0.067

(0.110) 1.069

Family income in USD 1000 0.001
(0.001) 1.001 0.001

(0.001) 1.001

Democrat 0.727 ***
(0.125) 2.069 0.698 ***

(0.126) 2.010

Liberal 0.772 ***
(0.124) 2.164 0.478

(0.580) 0.620

Education x Liberal 0.091 *
(0.041) 1.095

Constant −1.467 ***
(0.359) 0.231 −1.097

(0.393) 0.334

−2 Log Likelihood 2218.904 2213.882
Model χ2 356.048 *** 361.071 ***
Pseudo R2 0.233 0.236
df 14 15
N 1895 1895

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. Notes: The odds ratio is the antilog of the B, and the standard errors are
in parentheses.

The model fit statistics indicate that Model 1 fits the data very well as indicated by the
highly significant model χ2 (=0.356). The pseudo R2 indicates that Model 1 explains 23.3%
of the variation in the probability of support for using health insurance for legal abortion.

The parameter estimates in Model 1 represent the independent effects of the predictors
on the dependent variable. As shown in Model 1, except for race all demographic variables
have a significant effect on support for the use of health insurance for legal abortion. The
logistic regression coefficient for the female dummy variable is significant at the 0.05 level,
but the sign is in the unexpected opposite direction. The odds ratio (=0.806) indicates
that women were 19.4% (=0.806 − 1 = −0.194) less likely than men to support the use
of health insurance for legal abortion. These results are at odds with our hypothesis. To
test the possibility that an inadequate control of political orientation may have impacted
the gender difference in support for the use of health insurance for abortion, we created
another dummy “middle of the road” for political orientation, used conservative as the
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reference category, and reran the model. The result of a greater propensity of men over
women in favor of insurance coverage for abortion remains unchanged. In addition, we
created two interaction terms: Female x Liberal, and Female x Democrat and reran the
model separately one at a time for each of the two interaction terms. Both interaction terms
are not significant at the 0.05 level. However, among both liberals and non-liberals, women
were still less likely than men to support health insurance for abortion; this was also true
among Democrats and non-Democrats. Thus, women’s lower propensity than men to favor
health insurance for legal abortion is not very likely to be a statistical artifact.

Age is also significant at the 0.05 level, but the effect contradicts our expectation since
both the B and odds ratio show older people were more likely to support the use of health
insurance for legal abortion. The dummy variable South is highly significant at the 0.001
level. As hypothesized, Southerners were about 33% (=0.674 − 1 = −0.326) less likely than
residents in other regions to support the use of health insurance coverage for legal abortion.
Additionally, as expected, urban residents were 1.48 times as likely as rural residents to
support the use of health insurance for legal abortion.

Coinciding with our hypothesis, Christians were about 53% (0.475 − 1 = −0.525) less
likely to support the use of health insurance coverage for legal abortion. We understand
Christians encompass various groups. To test the differences among various Christian
groups in support for the use of health insurance for abortion, we replaced the Christian
dummy variable by three dummy variables for Christian groups with non-Christians as
the reference category: Protestant, Catholic, and other Christian (Note: Since the number
of Orthodox Christians was too small, we had to lump Orthodox Christian into the other
Christian category), and we then reran Model 1. The results show that each of these
three Christian groups was less likely than non-Christians to support health insurance for
abortion with trivial changes in the effects of other predictors. Because of these results,
we decided to merge all Christian groups into one category Christian for the efficiency of
analysis and presentation.

Consistent with our hypothesis, currently married people were significantly less likely
to support the use of health insurance to cover legal abortion than their not currently
married counterparts. The effect of the number of children is also expected and significant
at the 0.05 level. For each additional child, the odds of supporting the use of health
insurance for abortion were predicted to decrease by 8% (0.920 − 1 = −0.08), holding all
other variables constant. There were no significant differences between racial minorities
and whites in support for the use of health insurance to cover legal abortion.

The effects of socioeconomic variables are mixed. As hypothesized, education has
a highly significant positive effect on the dependent variable. For each additional year
of schooling, the odds of supporting the use of health insurance for legal abortion were
predicted to increase by 11.5% (1.115 − 1 = 0.115). However, full-time employment and
family income had no significant effect on support for the use of health insurance to
cover abortion.

Coinciding with common sense and our hypotheses, both party affiliation and political
ideology are proven to be highly significant predictors of support for the use of health
insurance to cover legal abortion. Significant at the 0.001 level, Democrats were twice as
likely as non-Democrats to support the use of health insurance to cover legal abortion.
We reran Model 1 by replacing the Democrat dummy variable by three dummy variables
for Republican, Independent, and other party. The results confirmed that Republicans,
Independents, and other party were all less likely than Democrats (the reference category)
to support health insurance for abortion. Because of these results, we decided to keep one
dummy variable for Democrat for the efficiency of analysis and presentation. Similarly, as
shown by the odds ratio in Model 1 liberals were 2.164 times as likely as non-liberals to
support the use of health insurance for abortion.

Are effects of certain predictors (e.g., education, party affiliation) moderated by other
predictors (e.g., political ideology, gender, religion, region)? To address this question, we
created many cross-product terms to test the possible interaction or moderating effects.
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None of the interaction effects were significant at the 0.05 level, except for the interaction
between education and being liberal. The results are presented in Model 2 of Table 3.
Compared to Model 1, Model 2 fits the data significantly better with a significantly smaller
−2 log likelihood, a significantly greater model χ2 (=0.361), and a significantly greater
pseudo R2 (=0.236) with one additional degree of freedom. The interaction term Education
x Liberal is significant at the 0.05 level. The B indicates that the effect of education on
support for the use of health insurance to cover abortion is greater for liberals than for
non-liberals.

4. Discussion

Our findings have significant implications for research on this issue and for practices.
Our findings confirm the conventional wisdom and our hypotheses regarding the effects of
political party affiliation and political ideology on support for health insurance coverage
for abortion [14,29–32]. They suggest that political divides serve as the most important
considerations for coalition, operation, or opposition in dealing with the abortion health
insurance issue. Earlier studies of abort attitudes [24,28] only found weak associations be-
tween political variables and abortion attitudes. Perhaps time is different now as the battles
for legal abortion have intensified and partisan and ideological divides have deepened in
more recent years.

Our result of a significant positive relationship between education and the dependent
variable is consistent with the findings about the relationship between education and
abortion attitudes in the literature [23,27]. It suggests that educational attainment will help
increase support for the use of health insurance to cover abortion [23–25]. The significant
interaction effect between education and political ideology implies that the more educated
liberals tend to be the strongest advocates for abortion health insurance coverage.

The result that women are significantly less likely to support health insurance coverage
for abortion than men before and after controlling for other factors seems to be a conundrum
but may have a reason. Past studies of abortion attitudes generate mixed results about
the gender difference. While some studies [23,34] found men were more likely to support
abortion than women, Legge’s research [27] detected the opposite to some extent after
holding other predictors constant. Of course, our dependent variable is not the same as
theirs but these dependent variables all pertain to support for legal abortion or the use
of insurance to cover legal abortion. One probable explanation offered by Blake and Del
Pinal dubbed the “motherhood hypothesis” postulates that women place more importance
on motherhood than on reproductive freedom than men [35]. This proposition may also
help explain the gender difference in support for health insurance coverage for abortion.
This result also suggests that one cannot assume women will automatically support health
insurance coverage for abortion and that men can also support abortion insurance coverage.

Legge found that older people were less likely to be associated with support for abor-
tion [27], but Baker et al.’s earlier study [34] concluded that age is not a particularly strong
predictor of abortion attitudes. Nevertheless, our finding about a positive relationship
between age and support for health insurance coverage for abortion is not in line with the
findings of both studies and challenges the conventional expectation. This result suggests
that older people may be a group to win over for support for abortion insurance coverage.

Prior research points to the most preponderant role of religion in shaping abortion
attitudes [19,27,35]. The finding in our study suggests that, albeit not most important,
religion remains a very important determinant of attitudes toward abortion insurance
coverage as it impacts nearly every aspect and moral decision [14,19,36]. Opposition to the
use of health insurance coverage for abortion can be expected to hail from the bulk of the
Christian groups. The South is another base of opposition. Resistance to abortion insurance
coverage can also come from those who are married and have more children.

The data provided in this study are particularly important because as of 2021, some
southern states now prevent abortions as soon as the doctors are able to find a fetal heart-
beat [37]. Often, this is before the woman even starts experiencing pregnancy symptoms,
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leading to finding out about the pregnancy past the allotted abortion time frame. Women
who are impregnated as a result of rape and incest are no longer excluded from abortion
laws. It is imperative to understand that many parties are involved on both sides of the
debate. The battle over abortion and its coverage by health insurance is not only about
civil rights and women’s rights but also about profit as medicalization of abortion is a
huge business industry. Consequently, many parties have a stake in medicalization of
abortion and its coverage by one’s health insurance, including physicians, birth control
clinics, pharmaceutical companies, and the health insurance industry [38].

5. Conclusions

There is a dearth of quantitative data on support for the use of health insurance to
access abortion, instead of paying out of pocket for the procedure. To provide policymakers
and practitioners with useful information on this issue, this study examines American
attitudes toward support for health insurance coverage for abortion, using the latest new
data from GSS 2018. The results show that the support and opposition were about evenly
divided. The findings from the logistic regression analysis reveal that, holding other
variables constant, Democrats, liberals, urban residents, the more educated, and the older
were more likely to support health insurance coverage for legal abortion while women,
Southerners, Christians, the currently married, and those with more children were less
likely to favor it, compared to their respective counterparts. Additionally, the effect of
education was stronger for liberals than for non-liberals. Race, family income, and full-time
work status make no difference in the outcome.

Health insurance coverage for abortion is emerging as a critical issue that calls for
additional research. Some of our findings, especially with regard to the effects of gender
and age, will require verification from other data sources. Since our data are cross-sectional,
longitudinal data will help capture the changing American attitudes toward this issue.
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Abstract: The purpose of this longitudinal study was to examine associations between per capita
income, unemployment rates, and COVID-19 vaccination rates at the county-level across the United
States (U.S.), as well as to identify the interaction effects between county-level per capita income,
unemployment rates, and racial/ethnic composition on COVID-19 vaccination rates. All counties in
the U.S. that reported COVID-19 vaccination rates from January 2021 to July 2021 were included in this
longitudinal study (n = 2857). Pooled ordinary least squares (OLS) with fixed-effects were employed
to longitudinally examine economic impacts on racial/ethnic disparities on county-level COVID-19
vaccination rates. County-level per capita income and county-level unemployment rates were both
positively associated with county-level COVID-19 vaccination rates across the U.S. However, the
associations were divergent in the context of race/ethnicity. Public health efforts to bolster COVID-19
vaccination rates are encouraged to consider economic factors that are associated with decreases in
COVID-19 vaccination rates.

Keywords: COVID-19 vaccination rates; race/ethnicity; per capita income; unemployment rate;
racial disparities

1. Introduction

In February 2020, the novel coronavirus (COVID-19) was declared a public health
emergency in the United States (U.S.), and in March 2020 it was declared a pandemic by the
World Health Organization (WHO) [1]. Soon after, states in the U.S. began implementing
various community mitigation strategies (e.g., mandatory stay at home orders and business
closures) to curb the spread of COVID-19. In total, 42 U.S. states and territories issued
mandatory stay-at-home orders, covering 73% of U.S. counties [2]. Community mitigation
strategies were effective in their aim of reducing close contact and movement outside of
households [2], and consequently reduced the number of COVID-19 cases [3]; however,
these public health strategies were associated with an array of negative economic impacts,
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including higher unemployment rates, decreased participation in the labor force, and reduc-
tions in income. For example, the most recent estimates indicate that the unemployment
rate peaked in April 2020 (14.8%) during the pandemic, and the current unemployment
rate remains higher than the pre-pandemic unemployment rate (5.4% vs. 3.5%) [4]. Since
the start of the pandemic, over 100 million unemployment claims have been filed, with
one in four workers accessing unemployment aid at some point during the pandemic [5].
Furthermore, approximately one in five U.S. adults reported a drop in income during
the pandemic, resulting in difficulty covering various expenses (e.g., rent or mortgage
payments, medical care, and food costs) [6].

Certain demographic groups in the U.S. have been disproportionately affected by the
economic impacts of COVID-19. Socio-economic status is significantly associated with
health status and socio-economic factors represent important risk factors for disparities
in health status [7]. In the U.S., individuals who are Black, Indigenous, People of Color
(BIPOC) are more likely to experience unemployment or a reduction in income during the
pandemic [6,8]. This trend is likely due to the racial/ethnic composition of workers in the
sectors hardest hit during the COVID-19 pandemic. For example, the leisure (e.g., travel
industry) and hospitality (e.g., restaurant workers) sectors, industries in which BIPOC
individuals are more likely to work, saw the largest increases in unemployment [9]. Further,
compared to White individuals, BIPOC individuals, who are already more likely to work in
lower paying jobs [6], were more likely to report reductions in income and to have difficulty
paying their bills [9]. As well, BIPOC individuals are reporting slower job recovery than
White individuals [10]. The economic impacts of COVID-19 further exacerbated wealth
and income gaps between White and BIPOC Americans [11] and compounded issues of
access to a paramount public health prevention strategy—COV ID-19 vaccination.

In order to curb the spread of COVID-19, multiple COVID-19 vaccinations were rapidly
developed and eventually emerged as the primary public health approach to combat the
COVID-19 pandemic [12]. Three COVID-19 vaccinations were granted emergency use
authorization: the Pfizer-BioNTech and Moderna COVID-19 vaccines (December 2020)
and the Johnson & Johnson (J&J) COVID-19 vaccine (February 2021) [13]. In August 2021,
the Pfizer-BioNTech vaccine became the first to receive full FDA approval [14]. All three
COVID-19 vaccines are effective, with twice vaccinated individuals being five times less
likely to acquire COVID-19 infection and ten times less likely to experience hospitalization
and death compared to unvaccinated individuals [15]. Despite their effectiveness as a
primary prevention strategy, rates of vaccination lag behind desired targets set by the
federal government [16]. The administration of vaccines began in December 2020, and
by 24 January 2022, approximately 63.4% of Americans (~210.5 million) have been twice
vaccinated (i.e., one shot of J&J vaccine, two doses of Pfizer or Moderna vaccine) [17].

Vaccination rates among BIPOC persons are lagging compared to their non-Hispanic
White counterparts, with non-Hispanic Black and Hispanic Americans being less likely
than non-Hispanic Whites to be twice vaccinated against COVID-19 [18]. Disparities in
vaccination rates may be due to issues of access (e.g., lack of accessible clinic, inability to take
time off of work), as well as vaccine hesitancy potentially rooted in mistrust in the medical
field due to historical and contemporary experiences of healthcare discrimination [19,20].
This is of particular concern given that BIPOC persons have a high frequency of several
COVID-19 risk factors (e.g., diabetes, heart disease, and obesity) [21]. As well, BIPOC
individuals are more likely to work in “essential” jobs (e.g., factories, health care), and
thus are less likely to be able to telework, ultimately increasing their exposure to COVID-
19 [22]. As a result, compared to White Americans, BIPOC Americans have higher rates of
COVID-19 infection and death [23], highlighting the importance of COVID-19 vaccination
for this population and underscoring the need to address factors contributing to inequities
in vaccine distribution.

As such, the Centers for Disease Control and Prevention (CDC) has identified COVID-
19 vaccine equity for BIPOC individuals as a top priority, highlighting income and wealth
gaps and employment as barriers to vaccination [24]. Burgeoning evidence suggests that at
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the individual and county level, household income and employment impact vaccination
rates [25–27]. Furthermore, the extant literature suggests that social vulnerability, which
takes into account the racial/ethnic composition of an area, is associated with lower
vaccination rates [28].

However, social vulnerability is an aggregate score of all three factors which fails to
allow for an examination of how unemployment rates and income may impact racial/ethnic
disparities on COVID-19 vaccination rates. As such, using longitudinal data from the U.S.
Census Bureau and the CDC, this study conducted a longitudinal analysis across the
U.S. at the county-level (1) to examine the relationship between county-level per capita
income and county-level COVID-19 vaccination rates, (2) to examine the relationship
between county-level unemployment rates and county-level COVID-19 vaccination rates,
and (3) to identify interaction effects between county-level per capita income, county-
level unemployment rates, and county-level racial/ethnic composition on county-level
COVID-19 vaccination rates.

2. Materials and Methods

2.1. Study Design

An analysis of publicly available, secondary data was conducted in the U.S. at the
county-level. County-level socio-economic demographics and county-level vaccination
rates were extracted from the U.S. Census Bureau [29] and the CDC’s COVID-19 vaccine
tracker [29], respectively. All U.S. counties that reported COVID-19 vaccination rates from
January 2021 to July 2021 were included in the sample (n = 2857). This time span included
seven time points, namely the first day of the month spanning January 2021 to July 2021. In
total, the present study analyzed 19,999 county-time waves.

2.2. Dependent Variable

The dependent variable was the county-level adult vaccination rate, defined as the
percentage of twice vaccinated adults (age 18 or older) per county on the first day of each
month (January 2021 to July 2021), as reported by the CDC’s COVID-19 vaccine tracker [30].

2.3. Independent Variables

County-level unemployment rates were measured by the number of unemployed
adults in each county divided by the number of adults in the labor force in each county, as
indicated by U.S. Census Bureau data. Using U.S. Census Bureau data [29], county-level
per capita income was calculated by dividing the county’s total income by its population.

2.4. Moderating Variable

County-level racial/ethnic composition was measured by the percentage of BIPOC
adults in each county as reported by the U.S. Census Bureau [28]. This percentage was then
dichotomized into the top and bottom 5% of the distribution by county-level racial/ethnic
composition. In this study, BIPOC refers to all people of color including but not limited to
Black, Hispanic, and Asian individuals.

2.5. Covariates

Covariates included access to the COVID-19 vaccine (i.e., number of days the COVID-
19 vaccine was available in each county), the number of nurse practitioners in each county—
a proxy for healthcare availability at the county-level, gender (male or female), education
(percentage of adults with a bachelor’s degree or higher), and the percentage of individuals
who were older adults (≥65 years old).

2.6. Data Analysis

Measures of central tendency and frequency distributions were used to characterize
the study sample. Pooled ordinary least squares (OLS) with fixed-effects were employed
to longitudinally examine economic impacts on racial/ethnic disparities on county-level
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COVID-19 vaccination rates. Interaction effects between the percentage of BIPOC adults
and economic factors (i.e., unemployment, per capita income) on county-level vaccination
rates were analyzed using OLS models with fixed-effects.

3. Results

Table 1 contains descriptive statistics across 19,999 county-time-waves (2857 counties
from January 2021 to July 2021). Across time-waves, the average county-level COVID-19
vaccination rate was 14.82% (SD = 15.22), the mean racial/ethnic composition of counties
with BIPOC was 15.45% (SD = 0.16), and the average number of days that the COVID-
19 vaccine was available to the general population was 25.29 (SD = 33.35). The average
unemployment rate was 6.71% across time-waves (SD = 2.24), while the average per capita
income was $25,000.92 (SD = $5921.20).

Table 1. Descriptive Statistics.

n = 19,992

County-Level Variables Mean Std. Dev. Min Max

Panel time range 1 January 2021 7 January 2021
COVID-19 vaccination rate 14.82 15.22 0.00 99.90

Percentage of Black and Indigenous People of Color (BIPOC) 15.45 16.12 0.91 93.71
Females 49.99 2.12 26.84 56.87

Number of days of COVID-19 vaccine availability 25.29 33.35 0.00 107.00
Number of nurse practitioners 53.04 154.49 1.00 3938.00

Unemployment rate 6.71 2.24 1.70 22.50
Per capita income 25,000.92 5921.20 9688.43 66,518.36

Percent of adults with bachelor’s degree 21.82 9.55 5.40 78.50
Percentage of older adults population aged (≥65 years old) 19.42 4.58 4.83 57.59

3.1. Associations between County-Level Per Capita Income, County-Level Unemployment Rate and
County-Level Vaccination Rates

Table 2 presents the results of the pooled OLS with fixed-effects. Aim 1 was to
assess the relationship between county-level per capita income and county-level COVID-19
vaccination rates. Per capita income was positively associated with COVID-19 vaccination
rates. For every $10,000 dollar increase in per capita income, county-level COVID-19
vaccination rates increased by 0.01%. Aim 2 was to assess the relationship between county-
level unemployment and county-level COVID-19 vaccination rates. The unemployment
rate was positively associated with COVID-19 vaccination rates. For every 1% increase in
unemployment rate, county-level COVID-19 vaccination rates increased by 0.41%.

3.2. Interaction Effects

Aim 3 was to analyze interaction effects among county-level per capita income and
unemployment rates with racial/ethnic composition (% of BIPOC adults) on county-level
COVID-19 vaccination rates. Significant interaction effects were found between the un-
employment rates and the percentage of racial minorities. A graph of the interaction
effect is presented in Figure 1. In counties with greater racial/ethnic minority populations,
increases in per capita income were associated with lower vaccination rates; however, in
counties with lower racial/ethnic minority populations, increases in per capita income were
associated with higher vaccination rates. Significant interaction effects were also found
between the unemployment rate and the percentage of racial/ethnic minorities. A graph
of the interaction effect is presented in Figure 2. In counties with greater racial/ethnic
minority populations, increases in unemployment rates were related to higher COVID-19
vaccination rates; however, in counties with lower racial/ethnic minority populations,
increases in unemployment rates were related to lower COVID-19 vaccination rates.
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Table 2. Ordinal Least Squared Analysis Examining Associations with County-level COVID-19
Vaccination Rates and Interaction Effects.

County-Level COVID-19 Vaccination Rates

County-Level Variables Time-Fixed Effects Unemployment Rate Per Capita Income

Rates of racial minorities −4.583 *** −10.50 *** 14.96 ***
Number of nurse practitioners 0.00276 *** 0.00268 *** 0.00431 ***

Unemployment rate 0.413 *** 0.296 *** 0.421 ***
Per capita income 0.000132 *** 0.000130 *** 0.000291 ***

Percent of adults with bachelor’s degree 0.150 *** 0.152 *** 0.155 ***
Percentage of population aged 65 and above 14.84 *** 14.38 *** 12.71 ***

Rates of Female −10.99 *** −11.73 *** −7.695 **
Number of days of COVID-19 vaccine availability −0.118 *** −0.121 *** −0.135 ***

1 February 2021 1.352 *** 1.352 *** 1.352 ***
1 March 2021 6.718 *** 6.718 *** 6.718 ***
1 April 2021 15.37 *** 15.38 *** 15.40 ***
1 May 2021 28.47 *** 28.54 *** 28.91 ***
2 June 2021 37.59 *** 37.75 *** 38.54 ***
2 July 2021 44.25 *** 44.49 *** 45.69 ***

Racial minorities *Unemployment rate 0.737 ***
Racial minorities * Per capita income −0.000915 ***

Constant −6.185 *** −4.843 *** −11.31 ***
Observations 19,999 19,999 19,999

R-squared 0.758 0.758 0.761

*** p < 0.001, ** p < 0.01, * p < 0.05.

Figure 1. Interaction effects between County-level Per Capita Income, Racial/Ethnic Minorities, and
COVID-19 Vaccination Rates. Counties with low and high percent of racial/ethnic minorities: the
percentage of adults who are Black, Indigenous, People of Color adults was dichotomized into the
top and bottom 5% of the distribution by county-level racial/ethnic composition.
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Figure 2. Interaction effects between County-level Unemployment Rate, Racial/Ethnic Minorities,
and COVID-19 Vaccination Rates. Counties with low and high percent of racial/ethnic minorities:
the percentage of adults who are Black, Indigenous, People of Color adults was dichotomized into
the top and bottom 5% of the distribution by county-level racial/ethnic composition.

4. Discussion

This study longitudinally examined county-level relationships between county-level
economic factors (i.e., per capita income and unemployment rate) and racial/ethnic compo-
sition and county-level COVID-19 vaccination rates in the U.S. Several notable findings
emerged from the longitudinal analysis. First, county-level per capita income was posi-
tively associated with county-level COVID-19 vaccination rates across U.S counties, and
similar findings have been found elsewhere at the county level [28]. Interestingly, we
found that this trend (i.e., increases in per capita income being associated with increases
in COVID-19 vaccination rates) was divergent in the context of interactive effects with
race/ethnicity. We found that increases in per capita income were associated with de-
creases in COVID-19 vaccination rates in counties with higher proportions of BIPOC adults.
It is plausible that race-based political ideology, unequal health care resource distribu-
tion, lack of culture-sensitive public health policies, medical distrust, and contemporary
healthcare discrimination may contribute to this negative association between per capita
income and COVID-19 vaccination rates in counties with higher proportions of BIPOC
adults [19,20,31–34]. More studies are needed to explore reasons why COVID-19 vaccina-
tion rates in counties with higher proportions of BIPOC adults decrease with increasing per
capita income. Despite state and national efforts to address racial inequalities in COVID-
19 vaccination, without developing policy interventions that consider economic factors,
lagging vaccination rates among BIPOCs will worsen.

Second, county-level unemployment rates were positively associated with county-
level COVID-19 vaccination rates. This finding is consistent with a prior study during
the first 100 days of COVID-19 vaccination in the U.S., which found that higher state-
level unemployment rates were associated with higher state-level vaccination rates [27].
However, we found that county-level proportions of BIPOC adults moderated the effects of
county-level unemployment rates on county-level COVID-19 vaccination rates. Increases
in unemployment rates were associated with increases in COVID-19 vaccination rates in
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counties with a higher proportion of BIPOC, but increases in unemployment rates were
associated with decreases in COVID-19 vaccination rates in counties with lower proportions
of BIPOC (i.e., predominantly non-Hispanic White). In general, unemployment is known to
negatively impact vaccination rates for other viral infections (e.g., influenza), but findings
from this study suggest that unemployment does not impact COVID-19 vaccination rates in
a similar fashion between BIPOC and non-BIPOC individuals at the population-level [35,36].
Interestingly, since BIPOC individuals have faced higher risks of unemployment during
the COVID-19 pandemic [9], they may be more motivated to vaccinate against COVID-
19 in order to return to the workforce [37]. Equally important, unlike other types of
vaccinations, the need for COVID-19 vaccination is not driven by the presence of a pressing
pandemic, and the COVID-19 vaccination is widely available at no cost for those who are
unemployed or without health insurance [38]. It is plausible that no-cost access to the
COVID-19 vaccine for those unemployed and likely without health insurance in some
way may provide a means for those with increased risk of unemployment, in particular
BIPOC individuals, to secure employment, especially provided that many employers are
starting to require COVID-19 vaccination. However, future studies are needed to explore
and determine what situational or underlying mechanisms of the COVID-19 pandemic lead
to increases in COVID-19 vaccination at the population-level among BIPOC individuals
who are unemployed.

This study had notable limitations and strengths. Causality cannot be inferred given
the study design and statistical approach. Vaccine incentive programs may bolster vaccina-
tion, and the current analysis did not include vaccine incentive programs in the analysis.
Also, the study did not explore other social factors, such as index of deprivation and
geographical (including but not limited to urban and rural) differences. Future studies
may consider comparing COVID-19 vaccination differences based on geographics and
socio-economic classifications. However, all counties in the U.S. were included in the
study, which considerably increased the study’s generalizability. Unlike many studies, the
study aimed to examine ways in which economic factors may contribute to disparities and
impact outcomes in the context of race/ethnicity versus an examination of disparities and
outcomes only based on race/ethnicity.

5. Conclusions

Our findings indicate that county-level per capita income is negatively associated
with county-level COVID-19 vaccination rates in counties with higher proportions of
BIPOC individuals, while the county-level unemployment rate is negatively associated
with county-level vaccination rates in counties with higher proportions of non-Hispanic
White individuals. Taken together, it is critical to develop policy interventions to increase
vaccination rates in racial/ethnic minority communities in order to stimulate economic
recovery. Public health efforts to bolster COVID-19 vaccination rates are encouraged to
consider and respond to economic factors that are associated with decreases in COVID-19
vaccination rates. Future research exploring factors underlying these disparate findings at
the county-level across the U.S. in the context of race/ethnicity are needed.
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Abstract: China has witnessed unprecedented rural-to-urban migration since the early 1980s. While
trying to assimilate into the city, rural-to-urban migrants still maintain close ties with their home
communities. This study examines how local ties and trans-local ties of rural-to-urban migrants
affect their alcohol and tobacco use. Data were obtained from the 2016 and 2018 China Labor-force
Dynamics Survey, a nationally representative sample of adults aged over 15 in 29 provinces in China.
Participants included 1426 rural-to-urban migrant workers and 6438 urban residents in China. We
found that compared to urban natives, rural-to-urban migrants had higher tobacco use prevalence
(logit = 0.19, 95% CI = [0.03, 0.35]; p < 0.05) and more frequent alcohol use (logit = 0.27, 95% CI =
[0.11, 0.42]; p < 0.001) after adjusting for sociodemographic characteristics. Migrants with more local
social ties engaged in more frequent drinking (having >10 local friends vs. having 0 local friends:
logit = 0.58, [0.10, 1.06], p < 0.05), whereas trans-local ties were not a significant correlate. In contrast,
migrants who returned to their hometown more times (an indicator of trans-local ties) were more
likely to be current tobacco users (logit = 0.01, 95% CI = [0.00, 0.02], p < 0.01) after adjusting for
sociodemographic variables. These findings extended the research on social networks and health
behaviors by identifying how local and trans-local ties differentially affected the vulnerabilities of
tobacco and alcohol use among rural-to-urban migrants in China. The findings suggested that policies
and interventions on reducing migrants’ health risk behaviors should focus on the role of different
types of social ties.

Keywords: local ties; trans-local ties; alcohol use; tobacco use; rural-to-urban migrants; China

1. Introduction

1.1. Tobacco and Alcohol Use among Rural-to-Urban Migrants in China

Although Western developed countries have completed urbanization in a much earlier
historical period, there is large-scale ongoing rural-to-urban migration in most of the
developing countries. The effects of such internal migration on migrants’ well-being have
aroused substantial attention from researchers. As a typical developing society, China has
witnessed unprecedented rural-to-urban migration along with its rapid modernization
and urbanization process since the early 1980s. In the 1990s, China gradually became the
“World Factory”, and brought a soaring demand for rural-to-urban workers; such demand
continued in the 21st century [1]. Figure 1 shows that the number of rural migrant workers
in China kept increasing and reached 173 million in 2018, a population even larger than the
entire working population in the United States. Compared with rural-to-urban migrants
in other developing countries, these Chinese migrant workers might be more vulnerable
since they have been regarded as second-class citizens in their own country [2]. Although
rural migrants are allowed to work in Chinese cities, they face difficulty in changing their
official residency status from “rural” to “urban” due to the household registration (hukou)
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system [3]. Hukou is a discriminatory institutional arrangement in China established in
the late 1950s to distinguish “urban” (non-agriculture) and “rural” (agriculture) residents
so that urban residents have priorities in resource competition. For instance, the urban
welfare system in China is more comprehensive and more generous than the rural one.
Holding a “rural” hukou restricts rural migrants’ employment opportunities in a better-paid
labor market, excludes them from the urban housing benefits, limits their rights to enjoy
urban medical care and a pension, and causes identity discrimination against them [4–7].
Previous studies have documented a high level of psychological and social stress among
rural-to-urban migrants in China due to their lower socioeconomic status (SES), unstable
living and employment conditions, and insufficient social protection [8,9]. Such mental
stress may result in elevated levels of health risk behaviors, particularly increasing their
susceptibility to substance use as a way to cope with the stress [10,11].

Figure 1. The rising number of rural migrants who left their rural hometown from 2000 to 2018
(million). Source: National Bureau of Statistics, China.

Both tobacco and alcohol use are prevalent among Chinese rural-to-urban migrants. A
meta-analysis in 2016 showed that the prevalence of tobacco use among Chinese internal
migrants ranged from 17.03% to 41.42% (for studies including both female and male
migrants), and the pooled prevalence of tobacco use was 27.75% (46.71% for males and
5.34% for females) [12]. Alcohol misuse was also reported to increase among rural-to-
urban migrants [13]. A study of 2153 young rural-to-urban migrants found that about
one-third (34.6%) of participants had experienced alcohol intoxication at least once during
the past month [14]. However, the results were mixed regarding whether rural-to-urban
migrants engage in higher levels of substance use than their urban counterparts. Several
studies found that the prevalence of tobacco use is greater among rural-to-urban migrants
than urban residents [10,15,16], whereas others have found that the prevalence of tobacco
use was lower than that of urban residents [17–19]. Such inconsistent findings may be
partly due to the variations in the selection of samples and control groups. National-level
representative data are thus needed to ascertain whether rural-to-urban migrants engage
in higher levels of substance use than urban residents in China.

1.2. Social Ties and Immigrants’ Health Behaviors

Previous studies on substance use among internal migrants in China mostly focus on
their low SES and psychological distress as risk factors (e.g., [10,11]). However, substance
use, as well as migration, are not only an individual choice but a network-based behavior,
which are subject to interpersonal influence. Social ties may have a dualistic effect on
health by either preventing or promoting health risk behaviors through psychological and
behavioral mechanisms. On the positive side, social ties may generate social support that
can help buffer stress, affect appraisals of stress, and alter the perceived capacity to cope [20].
Social connectedness can also create a sense of belonging and a positive psychological state
that produce positive physiological responses and promote positive health behaviors [20].
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On the negative side, however, social connections can expose individuals to environmental
cues of health risk behaviors and possibly boost their engagement of risk behaviors due to
behavioral contagion [21,22]. Additionally, social ties may produce psychological stress
when social interactions involve excessive demands, restrict freedom, and require group
conformity [23], which may, in turn, increase health risk behaviors.

Prior studies on international immigrants have identified that disrupted social net-
works and social isolation following migration may lead to health risk behaviors among
immigrants [24,25]. However, these immigrants may maintain connections with home
countries through transnational ties while at the same time building social ties in the re-
ceiving society. To date, only a few studies have examined how locations of social ties may
affect substance use among immigrants. A study of Latino immigrants in the US found that
greater perceived neighborhood social cohesion (local neighborhood ties) was associated
with a decreased possibility of being a current smoker; however, the number of past-year
return visits to the country-of-origin (transnational ties) was positively associated with their
current smoker status [26]. Another study on Latino and Asian origin immigrants in the US
found that cross-border ties were associated with a greater likelihood of past-year alcohol
use for Latina women, whereas such ties were related to lower probabilities of past-year
alcohol use among Asian immigrants [27]. Such findings highlight the importance of
differentiating the locality of social ties when considering how ties to migrants’ host society
and ties to the sending areas may affect their health behaviors. Beyond the international
migration milieu, what has yet to be considered is whether trans-local ties matter in the
internal migration setting.

1.3. Local Ties, Trans-Local Ties, and Health of Rural-to-Urban Migrants in China

Despite some relaxation of the hukou system in recent years, it remains difficult for
rural-to-urban migrant workers in China to obtain an urban hukou and settle in the city
permanently. Most rural migrants still engage in high circular mobility between urban areas
and rural communities and sustain close ties with their home communities [9]. Moreover,
taking advantage of the low-cost internet and communication technology, rural migrants
in cities can keep social, emotional, and economic ties with their family and friends in the
home community easily.

Some studies have examined the effect of local ties and trans-local ties on Chinese
internal migrants’ health, focusing exclusively on their psychological well-being. Jin et al.’s
(2012) [9] survey of migrant adults in Shanghai found that more trans-local ties were
associated with better mental health among rural migrants, whereas the number of local
ties was not a significant correlate of their mental health. The beneficial role of trans-
local ties in migrants’ psychological well-being may be due to the social support and
positive social comparison generated from the trans-local ties. Compared to local ties,
trans-local ties tend to strengthen migrants’ social comparison with residents in the rural
communities from which they migrate and can produce a more favorable evaluation of
their social status as they generally make more money in cities. Similarly, research on
rural-to-urban migrant children in China found that both local ties and trans-local ties
enhanced migrant adolescents’ mental well-being, with trans-local ties being somewhat
more useful in moderating social stress they experienced [28,29]. In contrast, other studies
have identified certain negative or nonsignificant effects of local ties on migrant workers’
victimization and life satisfaction since their close interactions with urban natives may
increase their risky lifestyles (e.g., more entertainment activities at night) or experience
more discriminations from urban natives [6,30]; Yue et al.’s (2019) also pointed out the
nonsignificant relationship between trans-local ties and migrant workers’ life satisfaction
since trans-local contacts are also socially vulnerable and could not provide the help and
support that migrants need [31].

Despite emerging evidence of the effect of local and trans-local ties on migrants’ health
in China, two research gaps remain in the past literature. First, to the best of our knowledge,
no studies have examined how local and trans-local ties may affect health risk behaviors
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among rural-to-urban migrants in China. Second, previous measures of the trans-local
relations of rural-to-urban migrants in China either used the number of close friends and
relatives outside the host cities [9] or the frequency of contact with home friends and
relatives [28,29], which did not directly assess the social and economic activities of migrants
in the home communities. We address that gap in this study by gauging migrants’ trans-
local ties with the number of return visits, their economic contribution to rural communities
where they migrated, and the help they offered to village fellows in their sending areas.

1.4. The Present Study

Based on the national-representative China Labor-Force Dynamics Survey (2016 and
2018), this study aims to examine the prevalence and correlated social factors of tobacco
and alcohol use among rural-to-urban migrant workers in China, with a special focus on
their social ties to host cities and to home communities. Although we target rural-to-urban
migrants, we also include a sample of native urban residents for comparison, which may
help us identify the unique features of substance use and the effects of social ties among
migrants. We have two specific research questions in this study: (1) to explore whether
rural-to-urban migrants in China have higher levels of tobacco and alcohol use than their
urban counterparts, after adjusting for sociodemographic variables; and (2) to analyze how
local and trans-local ties affect rural-to-urban migrants’ tobacco and alcohol use in China.
Due to the inconsistent evidence of the prevalence of substance use among rural migrants
in China and virtually nonexistent research on the effects of local and trans-local ties on
their health risk behaviors, we raised research questions instead of proposing specific
hypotheses. We organize the paper as follows: first, we outline the research methods and
analytical strategies; we then describe the main results and discuss their theoretical and
policy implications.

2. Materials and Methods

2.1. Data

This study used data from China Labor-force Dynamics Survey (CLDS), a nationwide
multiple cross-sectional survey conducted biannually by the Sun Yat-Sen University in
China since 2012 [32]. With a focus on labor force issues, the CLDS is a nationally represen-
tative study of individuals aged over 15, families, and communities in urban and rural areas
across 29 of the 31 provinces of mainland China (excluding Tibet and Hainan). The survey
applied multistage cluster proportionate probability sampling methods. The 29 provinces
were first classified into six strata based on population size and geographic location. Rural
counties, county-level cities, and county-level urban districts (primary sampling units,
PSUs) within each stratum were then randomly selected according to their GDP rankings.
The quantity of PSUs in each geographic stratum was determined by the size of their labor
force. Within each PSU, urban and rural communities (secondary sampling units, SSUs)
were randomly drawn based on their GDP rankings and the proportion of the internal
migrant population. Finally, the households were selected at random from each SSU, and
all family members aged over 15 were sampled. Detailed information of the CLDS data
was shown elsewhere (e.g., [33,34]).

To reflect the recent pattern of substance use among rural-to-urban migrants in China,
we analyzed the latest two waves of data available that were collected in 2016 and 2018.
The 2016 CLDS included 7767 respondents in urban districts, among which 1234 were
rural-to-urban migrants. The 2018 CLDS contained 4924 respondents in urban districts
and 714 of them were rural-to-urban migrants. As the present study focused only on
the working population, respondents who reported being unemployed since the last year
were excluded from the analysis (n = 4827). The final sample size was 7864 respondents,
including 1426 rural-to-urban migrants (without an urban hukou) and 6438 urban native
residents (with an urban hukou).

41



Int. J. Environ. Res. Public Health 2022, 19, 4233

2.2. Measurement
2.2.1. Dependent Variables

Tobacco Use. The participants were first asked whether they have a tobacco use history
(“Have you smoked one or more cigarettes per day for at least one year?”). For those
who had a tobacco use history, they were further asked whether they were still smoking
cigarettes currently (“Have you quit smoking or do you still smoke cigarettes currently?”).
The tobacco use in our study thus was recoded as a binary variable (0 = current non-smoker;
1 = respondents with a tobacco use history and are currently using tobacco).

Alcohol Use. It was gauged by first asking the respondents whether they engaged in
drinking alcohol (at least once a week). Respondents who reported “yes” to this question
were further asked to report the frequency of drinking. The variable of drinking behavior
was an ordinal variable that included four categories of response (1 = never/less than once
a week, 2 = 1–2 times per week, 3 = 3–4 times per week, and 4 = almost every day).

2.2.2. Independent Variables

Local social ties were measured by asking respondents to indicate the number of local
friends they had in cities. We categorized the responses into four categories, i.e., no local
friends, 1–5 local friends, 6–10 local friends, and more than 10 local friends.

Local neighborhood cohesion was assessed by three questions about perceptions of neigh-
borhood support and trust: (1) “Do you know your neighbors?” (1 = very little; 5 = very
well); (2) “Do you trust your neighbors?” (1 = very little; 5 = very much); and (3) “Is
there mutual support between you and your neighbors and other residents in this urban
community?” (1 = very little; 5 = very much). The mean of the three items was calculated,
with higher scores representing a stronger perception of neighborhood cohesion (three-item
scale, alpha = 0.82).

Trans-local ties were measured by three questions. The first question asked respondents
about the number of times that they went back to their home communities in the past year.
The second question asked respondents whether they had donated money to their home
communities. The third question asked respondents whether they had helped people in
their home communities.

2.2.3. Control Variables

The control variables included age, sex (male vs. female), marital status (single, cohab-
itate, married, and divorced/widowed), education (primary school or below, secondary
school, and college or above), occupation (manufacture industry, service industry, and
other), logged annual income, and the region (East, Middle, and West).

2.3. Analytical Strategies

We first conducted descriptive analysis for all variables among the full sample and
subsamples of rural-to-urban migrants and urban native residents. We also tested the
differences in these variables between migrants and native urban residents using two-sided
t-tests or chi-square tests. Next, we performed logistic regression to examine the effect of
migration status on tobacco use and used ordinal logistic regression to estimate the effect of
migration status on the frequency of drinking after controlling for other sociodemographic
variables. We then investigated the associations between sociodemographic characteristics
and tobacco and alcohol use among migrants and urban native residents using either
logistic regression (for tobacco use) or ordinal logistic regression (for alcohol use) models.
Lastly, we ran appropriate regression models to examine the effect of local ties and trans-
local ties on tobacco and alcohol use among rural-to-urban migrants and native urban
residents. We performed a formal test of multicollinearity. The variance inflation factor for
each of the predictors was well below 10 (ranged from 1.02 to 2.36); thus, there were no
extreme interrelations between predictor variables. All analyses were performed in Stata
16.0. The coefficients with 95% confidence intervals were reported. A p value of 0.05 was
set as the level of statistical significance.
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3. Results

3.1. Sample Characteristics

The descriptive statistics are displayed in Table 1. The mean age of the full sample
was 43 (SD = 11.33). There were slightly more males (53.08%) than females (46.92%). A
majority of respondents were married (81.37%), had secondary education (52.74%) or above
(34.92%), and worked in the service industry (51.04%). More than half of the respondents
were in East China (53.62%), with the remaining in the Middle (21.43%) and the West
(24.95%). The comparisons between rural-to-urban migrants and local workers showed
that migrant workers were younger, lower-educated, more likely to be single, more likely
to work in the manufacturing industry, and more likely to be located in the East. There
were no significant differences in sex and annual income between the two samples.

Table 1. Descriptive statistics.

Full Sample
(N = 7864)

Rural-to-Urban
Migrants (N = 1426)

Urban Native
Residents (N = 6438)

t/chi-
Square

Test

Mean/% SD Mean/% SD Mean/% SD

Age, mean (SD) 42.79 −11.33 39.34 −11.25 43.56 −11.21 12.83 ***

Sex

Male 53.08 52.1 53.29 0.66

Female 46.92 47.9 46.71

Marital status

Single 13.83 17.81 12.95 42.39 ***

Cohabitate 0.85 1.47 0.72

Married 81.37 78.47 82.01

Divorced/widowed 3.94 2.24 4.32

Education

Primary school or below 12.35 17.56 11.19 50.34 ***

Secondary school 52.74 62.99 50.47

College or above 34.92 19.45 38.34

Occupation

Manufacturing industry 27.9 35.2 26.28 50.38 ***

Service industry 51.04 47.76 51.77

Other 21.06 17.04 21.95

Annual income (logged), mean (SD) 10.1 −2.49 10.1 −2.59 10.1 −2.47 −0.04

Region

East 53.62 61.36 51.91 42.23 ***

Middle 21.43 18.3 22.12

West 24.95 20.34 25.97

Current tobacco use

Yes 24.42 26.95 23.86 6.02 *

No 75.58 73.05 76.14

Frequency of drinking

Less than once per week 78.44 76.05 78.97 12.49 **

1–2 times per week 12.7 14.04 12.4

3–4 times per week 4.28 3.86 4.37

Almost everyday 4.58 6.04 4.26
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Table 1. Cont.

Full Sample
(N = 7864)

Rural-to-Urban
Migrants (N = 1426)

Urban Native
Residents (N = 6438)

t/chi-
Square

Test

Mean/% SD Mean/% SD Mean/% SD

Local ties

Number of local friends

0 12.43 11.72 15.59 35.96 ***

1—5 40.36 39.75 43.09

6—10 27.11 27.41 25.74

>10 20.11 21.12 15.59

Perceived neighborhood cohesion, mean (SD) 3.26 −0.81 2.93 −0.82 3.33 −0.79 17.11 ***

Trans-local ties

Number of times going back to the home
community, mean (SD) 5.6 −23.44

Donation to the home community

Yes 23.29

No 76.71

Help people in the home community

Yes 37.48

No 62.52

* p < 0.05, ** p < 0.01, *** p < 0.001.

3.2. Differences in Local/Trans-Local Ties and Substance Use between Rural-to-Urban Migrants
and Urban Natives

Nearly one in four respondents (24.42%) in the full sample were current smokers, with
rural-to-urban migrants being significantly more likely to report current smoker status
than local workers (26.95% vs. 23.86%, p < 0.05). About 80% (78.44%) of respondents never
drank or drank less than once per week. Rural-to-urban migrant workers tended to drink
more frequently than their urban counterparts. As for local ties, rural-to-urban migrants
seemed to report more friends in the city than urban native residents. However, urban
residents perceived a significantly higher level of neighborhood cohesion than migrants.
On average, rural-to-urban migrants went back to their hometown about 5.6 times in the
past year. Nearly one in four rural-to-urban migrants (23.29%) donated money to their
home communities, and more than one-third of migrants (37.48%) helped people in the
home communities.

3.3. Associations between Migration Status and Substance Use

Table 2 presents the effect of migration status on tobacco and alcohol use. The results
revealed that being a rural-to-urban migrant was positively associated with both tobacco
use (logit = 0.19, 95% CI = [0.03, 0.35]; p < 0.05) and alcohol use (logit = 0.27, 95% CI = [0.11,
0.42]; p < 0.001), after controlling for other sociodemographic variables.

Table 2. The effect of migration status on tobacco use and alcohol use.

Tobacco Use Alcohol Use

Logit [95% CI] Logit [95% CI]

Rural-to-urban migrants 0.19 * [0.03, 0.35] 0.27 *** [0.11, 0.42]

Age 0.01 *** [0.01, 0.02] 0.02 *** [0.01, 0.02]

Sex (ref: male)

Female −4.06 *** [−4.34, −3.77] −2.52 *** [−2.70, −2.35]
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Table 2. Cont.

Tobacco Use Alcohol Use

Logit [95% CI] Logit [95% CI]

Marital status (ref: single)

Cohabitate −0.05 [−0.73, 0.62] 0.19 [−0.44, 0.82]

Married −0.02 [−0.23, 0.19] 0.06 [−0.14, 0.27]

Divorced/widowed 0.43 * [0.04, 0.83] 0.33 [−0.03,0.69]

Education (ref: primary or
below)

Secondary 0.14 [−0.06, 0.35] 0.13 [−0.07, 0.33]

College or above −0.52 *** [−0.76, −0.29] −0.10 [−0.32, 0.13]

Annual income (logged) 0.01 [−0.02, 0.04] 0.04 ** [0.01, 0.07]

Occupation (ref: other)

Manufacturing industry 0.27 ** [0.10, 0.44] 0.19 * [0.02, 0.35]

Service industry 0.19 * [0.02, 0.36] 0.07 [−0.09, 0.24]

Region (ref: East)

Middle −0.09 [−0.25, 0.06] 0.03 [−0.12, 0.18]

West 0.11 [−0.04, 0.26] 0.21 ** [0.07, 0.35]
* p < 0.05, ** p < 0.01, *** p < 0.001.

3.4. Associations between Background Variables and Substance Use

Table 3 shows the associations between sociodemographic variables and tobacco and
alcohol use. Results in Model 1a revealed that among the rural-to-urban migrant workers,
female sex (b = −4.51, 95% CI = [−5.24, −3.79]; p < 0.001) and college education or above
(b = −0.62, 95% CI = [−1.18, −0.06]; p < 0.05) were associated with lower likelihood of
tobacco use. The same pattern held for urban native workers (Model 1b). Migrant workers
who were employed in the service sector were more likely to use tobacco (b = 0.53, 95%
CI = [0.09, 0.97]; p < 0.05). However, urban residents who worked in the manufacturing
industry were more likely to report tobacco use (b = 0.25, 95% CI = [0.06, 0.44]; p < 0.01). As
for the alcohol use, Models 2a and 2b showed that females report less frequency of drinking
among rural-to-urban migrants and urban native residents. Urban residents with higher
annual income and who lived in the West tend to have a higher frequency of drinking,
whereas socioeconomic variables were not significantly associated with alcohol use among
rural-to-urban migrant workers.

Table 3. The association between sociodemographic variables and tobacco use and alcohol use among
migrants and urban native residents.

Current Tobacco Use Frequency of Drinking

Model 1a
Rural-to-Urban Migrants

Model 1b
Urban Native Residents

Model 2a
Rural-to-Urban Migrants

Model 2b
Urban Native Residents

Logit [95% CI] Logit [95% CI] Logit [95% CI] Logit [95% CI]

Age 0.01 [−0.01, 0.02] 0.01 *** [0.01, 0.02] 0.01 [−0.01, 0.02] 0.02 *** [0.01, 0.03]

Sex (ref: male)

Female −4.51 *** [−5.24,
−3.79] −3.97 *** [−4.28,

−3.65] −2.62 *** [−3.01,
−2.22] −2.50 *** [−2.70,

−2.31]

Marital status (ref: single)

Cohabitate 0.72 [−0.58, 2.02] −0.40 [−1.22, 0.42] 0.80 [−0.24, 1.84] −0.17 [−0.97, 0.63]

Married −0.02 [−0.47, 0.43] −0.02 [−0.26, 0.22] 0.09 [−0.33, 0.51] 0.06 [−0.18, 0.29]

Divorced/widowed 0.31 [−1.02, 1.64] 0.44 * [0.02, 0.86] −0.24 [−1.47, 0.99] 0.37 [−0.02, 0.76]
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Table 3. Cont.

Current Tobacco Use Frequency of Drinking

Model 1a
Rural-to-Urban Migrants

Model 1b
Urban Native Residents

Model 2a
Rural-to-Urban Migrants

Model 2b
Urban Native Residents

Logit [95% CI] Logit [95% CI] Logit [95% CI] Logit [95% CI]

Education (ref: primary or below)

Secondary −0.21 [−0.65, 0.22] 0.25 * [0.01, 0.49] −0.13 [−0.52, 0.26] 0.21 [−0.02, 0.44]

College or above −0.62 * [−1.18,
−0.06] −0.45 ** [−0.71,

−0.18] −0.35 [−0.85, 0.16] −0.02 [−0.28, 0.24]

Annual income (logged) 0.02 [−0.04, 0.09] 0.01 [−0.02, 0.04] 0.02 [−0.04, 0.08] 0.05 ** [0.01, 0.08]

Occupation (ref: other)

Manufacturing industry 0.35 [−0.09, 0.79] 0.25 ** [0.06, 0.44] 0.15 [−0.26, 0.55] 0.17 [−0.01, 0.36]

Service industry 0.53 * [0.09, 0.97] 0.12 [−0.06, 0.31] 0.05 [−0.35, 0.45] 0.06 [−0.12, 0.24]

Region (ref: East)

Middle −0.37 [−0.78, 0.03] −0.04 [−0.21, 0.13] −0.17 [−0.55, 0.21] 0.08 [−0.08, 0.24]

West 0.16 [−0.21, 0.53] 0.11 [−0.06, 0.27] 0.24 [−0.08, 0.57] 0.22 ** [0.06, 0.37]

* p < 0.05, ** p < 0.01, *** p < 0.001.

3.5. Associations between Local/Trans-Local Ties and Substance Use among Rural-to-Urban
Migrants and Urban Natives

The effects of local/trans-local ties on tobacco use were shown in Table 4. Model 3a
demonstrated no significant association between the strength of local ties and tobacco use
among the rural-to-urban migrant sample. In contrast, migrants who had more return
visits to sending areas were more likely to use tobacco (Model 3b: b = 0.01, 95% CI = [0.00,
0.02]; p < 0.01). Model 4 in Table 4 shows that native urban residents having more than 10
local friends were more likely to be current smokers (b = 0.36, 95% CI = [0.11, 0.61], p < 0.01)
than those with no local friends. Perceived neighborhood cohesion had no significant effect
on tobacco use among either rural-to-urban migrants or native urban residents.

Table 4. The effect of local ties and trans-local ties on tobacco use.

Rural-to-Urban Migrants Native Urban Residents

Model 3a Model 3b Model 4

Logit [95% CI] Logit [95% CI] Logit [95% CI]

Local ties

Number of local friends (ref: =0)

1—5 −0.03 [−0.48, 0.41] −0.18 [−0.67, 0.31] 0.09 [−0.14, 0.32]

6—10 −0.24 [−0.72, 0.24] −0.28 [−0.81, 0.24] 0.10 [−0.14, 0.34]

>10 0.30 [−0.22, 0.82] 0.12 [−0.46, 0.70] 0.36 ** [0.11, 0.61]

Perceived neighborhood cohesion −0.00 [−0.19, 0.18] 0.04 [−0.16, 0.25] 0.00 [−0.09, 0.09]

Trans-local ties

Number of times going back to
the sending community 0.01 ** [0.00, 0.02]

Donation to the sending
communities (ref: no)

Yes −0.02 [−0.42, 0.39]

Help people in the sending
community (ref: no)

Yes 0.15 [−0.21, 0.51]

** p < 0.01. All models adjusted for sociodemographic variables, including age, sex, marital status, education,
annual income, occupation, and region.

Table 5 presents the results of the relationship between local/trans-local ties and al-
cohol use. Model 5a showed that for rural-to-urban migrants, having more local friends
were associated with higher frequency of drinking (b = 0.58, 95% [0.10, 1.06]; p < 0.05);
this association remained marginally significant even when trans-local ties were included
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(Model 5b: b = 0.47, 95% CI = [−0.06, 0.99]; p = 0.08). Similarly, we observed that native
urban residents with more local friends had significantly higher drinking frequencies
(Model 6). Perceived neighborhood cohesion in the city and trans-local ties with migrants’
home communities were not associated with alcohol use. However, perceived neighbor-
hood cohesion was negatively associated with drinking frequency among urban residents
(b = −0.14, 95% CI = [−0.23, −0.06]; p < 0.01).

Table 5. The effect of local ties and trans-local ties on alcohol use.

Rural-to-Urban Migrants Native Urban Residents

Model 5a Model 5b Model 6

b [95% CI] b [95% CI] b [95% CI]

Local ties

# of local friends (ref: =0)

1—5 0.18 [−0.24, 0.60] 0.06 [−0.40, 0.52] 0.18 [−0.05, 0.41]

6—10 0.06 [−0.40, 0.52] 0.01 [−0.49, 0.51] 0.43 *** [0.19, 0.67]

>10 0.58 * [0.10, 1.06] 0.47 [−0.06, 0.99] 0.54 *** [0.29, 0.79]

Perceived community cohesion −0.06 [−0.23, 0.11] 0.00 [−0.18, 0.19] −0.14 ** [−0.23, −0.06]

Trans-local ties

Number of times going back to
the sending community 0.00 [−0.00, 0.01]

Donation to the sending
communities (ref: no)

Yes −0.09 [−0.45, 0.28]

Help people in the sending
community (ref: no)

Yes 0.15 [−0.18, 0.48]

* p < 0.05, ** p < 0.01, *** p < 0.001. All models adjusted for sociodemographic variables, including age, sex, marital
status, education, annual income, occupation, and region.

4. Discussion

While assimilating into the city and building local ties, rural-to-urban migrants in
China maintain close social ties to their home communities. However, limited studies
have examined the effects of local and trans-local ties on the health risk behaviors among
migrant workers in China. Using nationally representative data, this study presented an
overview and comparative analyses of the alcohol and tobacco use among rural-to-urban
migrants and urban native residents and investigated how local and trans-local ties might
affect substance use among the two populations in China. The results extended the research
on social networks and health risk behaviors and provided evidence for further research
and the development of public health policy on alcohol and tobacco use. We discuss the
main findings below.

First, our findings revealed that rural-to-urban migrant workers had greater levels of
tobacco and alcohol use than their urban counterparts after adjusting for sociodemographic
variables. Such findings were not consistent with some previous studies showing that
rural-to-urban migrants tended to report less substance use than urban residents [17–19].
However, these studies were mostly conducted in only one province in China and collected
data more than 15 years ago (e.g., in 2004–2005 for [17,18]), which may not reflect current
situations of substance use among rural-to-urban migrant workers in China. Based on the
national-representative data from the 2012 Migrant Dynamics Monitoring Survey in China,
one study found that the prevalence of migrants’ tobacco use was slightly lower than that in
the general population [19]. However, the data of substance use in the general population
they compared to were from another survey (i.e., 2010 Global Adult Tobacco Survey).
Given the data collection of the two surveys was at different times and used different
sampling methods and measures, results from such a comparison may not be conclusive.
To understand the above substance use disparities between rural-to-urban migrants and
urban natives, we could seek hints from prior studies on urban-rural inequalities in China.
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Modern alcohol and tobacco consumption have been consistently high in China since the
1980s (when China opened its door to the whole world). Among all countries, China
continues to be the largest manufacturer and consumer of cigarettes in recent decades;
drinking alcohol, as a cultural symbol of happiness/celebrity and recently as necessary
skills for career advancement, has been even widely accepted in China for thousands of
years, which is rarely seen in other countries [35,36]. Fortunately, with rapid modernization
and social development, awareness of the negative health effects of alcohol and tobacco
use has been largely improved among well-educated Chinese people. However, due to
the long-term rural-urban division in China, rural areas are generally less developed and
have lower levels of education. It is thus understandable that compared with urban elites,
rural people have much less exposure to information about the harms of smoking and
drinking [37]. Such lagged awareness might be partially attributable to the greater levels of
rural-to-urban migrants’ tobacco and alcohol use since they are coming from rural areas.
Future studies could directly examine the differential awareness of the substance use harm
among rural peasants, migrant workers, and various social classes of urban natives.

Second, our findings showed that local and trans-local ties were differentially associ-
ated with rural-to-urban migrants’ tobacco and alcohol use. Specifically, more local friends
were associated with more frequent drinking behaviors among rural-to-urban migrant
workers, whereas the strength of trans-local ties was positively related to their tobacco
use. The positive association between local social ties and alcohol use may reflect the
adverse consequences of assimilating into the host society among rural-to-urban migrants
in China. Chinese drinking culture encourages social drinking, and drinking alcohol
is a means for individuals to establish and express relationships with one another [38].
Rural-to-urban migrants with more local friends tend to drink more frequently to cultivate
“guanxi” (the Chinese expression of sentimental and instrumental interpersonal connec-
tions) and strengthen social connections in the receiving city. We also conjectured that a
large network of local friends might indicate greater adherence to behavioral norms in
cities that seem less restrictive of drinking. Studies have shown that urban residents have
greater levels of alcohol consumption affordability and more access to drinking-related
activities/events [39,40]. In this context, rural-to-urban migrants with more local friends
may be subject to a higher level of social pressure to adopt group-specific normative health
behaviors and to drink more frequently with their local contacts (e.g., to discuss work-
related business or to strengthen “guanxi” in dining tables). In other words, although local
ties might provide positive instrumental and emotional support for migrant workers, such
ties could foster a type of negative assimilation and increase health risks among migrant
workers. Both pros and cons of local ties need to be carefully examined in future research.

Additionally, it is worth noting that perceived neighborhood cohesion was associated
with less frequent alcohol use only among urban residents, but not among the migrant
workers. A growing body of research has suggested that higher neighborhood social
cohesion is associated with better health and well-being outcomes. Neighborhood social
cohesion may promote health and health behavior by distributing health information,
providing social and psychological support, and reinforcing healthy norms that certain
behaviors (e.g., not heavy drinking) are desirable. Our finding of the beneficial role of
neighborhood cohesion in reducing alcohol use among urban residents was consistent with
prior studies. However, the insignificant effect of neighborhood cohesion for rural migrants
may be due to the residential segregation they experienced in cities [6]. Chinese internal
migrants are often excluded from mainstream urban neighborhoods with a beautiful
and clean environment, good public order, and harmonious neighborhood relationships.
Instead, Chinese rural-to-urban migrants tend to reside in poor urban enclaves (e.g., urban
villages) characterized by high population density, low level of regulation, unhealthy living
environment, and frequent safety problems [41,42]. Despite the adverse environment of
these migrant-concentrated neighborhoods, the majority of rural migrants do not want to
move out because of the low living cost. To some extent, they are stuck in these enclaves
that can provide limited resources to develop healthy behaviors. Future studies could
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conduct surveys and interviews in such migrant-concentrated neighborhoods to examine
the unique effects of neighborhoods on migrant workers’ health and health behaviors.

Different from the analysis of alcohol use, we found that the number of past-year
return visits to migrants’ sending areas (trans-local ties) was positively associated with their
current smoker status, while the number of local ties was not a significant correlate. The
positive relationship between the number of return visits and current smoker status was
consistent with overseas evidence [26]. We interpreted the findings from two perspectives.
First, visits back home were behavioral indicators of connections to home communities,
which may reinforce adherence to social norms and health behaviors prevalent in the home
communities. As the prevalence of tobacco use and tobacco abuse was higher among
rural residents than urban residents in China [40,43], rural-to-urban migrants who went
back to home communities more frequently were more likely to be exposed to the tobacco-
promoting norms and context. Additionally, the price of cigarettes is generally lower
in rural areas, so people who return to rural communities have more opportunities to
purchase cheaper cigarettes and bring them back to cities. Second, maintaining trans-local
ties in the sending communities (e.g., travel and gift expenses) may result in financial
and emotional stress. Such stress may, in turn, increase the propensity for engaging in
health risk behaviors. However, we did not have information about the specific reasons
or detailed context for the return visits among rural-to-urban migrants (e.g., taking care
of left-behind children or the death of a family member). Future research could further
examine the reasons for the return visits and their associations with health risk behaviors.

Realizing the huge health burden (e.g., lung cancer and liver cancer) related to tobacco
and alcohol use, the Chinese government has developed an ambitious action plan (“Health
China 2030 Strategy”) and aimed to substantially reduce the prevalence of alcohol and
tobacco use by 2030 [35–39]. However, due to the vast development gap between rural
and urban areas, all tobacco and alcohol control/prevention measures progressed slowly
for the rural population, including rural-to-urban migrants. Our findings suggested that
we should spend immense efforts on promoting citizens’ awareness of the negative health
effects of tobacco use, especially in rural China, since migrant tobacco users continued to
be significantly influenced by their rural ties; for reducing their alcohol use, the receiving
societies need to provide migrant workers more healthy access to establish and expand their
urban local ties and fundamentally reduce their institutional social exclusion in urban areas.
As latecomers of modernization, many other developing countries, similar to China, began
developing their industrialization and urbanization rapidly in recent decades, leading to
large-scale rural-to-urban migration within their countries. The models and results of the
present research could inspire future cross-cultural studies to extend our understandings
on the nexus between internal migration and health, plus providing more generalizable
evidence for global policy shifts on how to improve migrant workers’ well-being.

Despite significant findings, this study was not without limitations. First, the study
was cross-sectional, and causality could not be inferred from the results. Longitudinal
investigations are warranted to elucidate whether social ties predict substance use among
the migrant population. Second, we did not control for tobacco and alcohol use before
migration in our models since such data were not available. More sophisticated measures
on migrant workers’ prior tobacco and alcohol use thus need to be designed in future
examinations. Third, we used self-report data of tobacco and alcohol use, which may
be subject to certain reporting biases. Although the data were anonymous to reduce the
potential inaccuracies, it will be helpful to adopt other measures (e.g., biochemical markers)
to examine the criterion-related validity of self-report substance use data. Fourth, we
included a single-item measure of current tobacco use status and drinking frequency. More
comprehensive assessments of tobacco and alcohol use (e.g., quantity and duration of
tobacco use/binge drinking) are needed to capture different types of substance use (e.g.,
light users vs. substance abusers). Fifth, we assessed trans-local ties using behavioral
indicators of connectedness to the migrants’ sending areas. Although behavioral indicators
of transnationalism were widely used and have been validated in previous studies [44],
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future studies may include additional indicators of trans-local ties, such as perceived
connectedness to the home communities. Lastly, constrained by the lack of provincial-
representative data, we did not conduct a provincial-level analysis on migrant workers’
tobacco and alcohol use, despite that we have controlled for the region in our analysis.
Future studies may conduct a more comprehensive regional and provincial analysis on
migrant workers’ tobacco and alcohol use, considering the great levels of internal inequality
within China.

5. Conclusions

This study was a pioneering one which examined the roles of local and trans-local ties
in health risk behaviors among rural-to-urban migrants, the largest disadvantaged social
group in China. Based on a nationally representative survey of rural-to-urban migrants
and their urban counterparts, our results revealed that migrant workers’ higher risks
in terms of tobacco and alcohol use were embedded into their relationships with both
sending societies and receiving societies. Among all rural-to-urban migrants, those with
a larger local network tended to drink alcohol more frequently since they might form a
risky lifestyle to actively socialize with their urban native contacts, aiming to overcome
their social segregation and resource constraints experienced in urban areas. Migrant
workers with stronger trans-local ties were more likely to be current tobacco users due
to their continuing adoption of tobacco tolerance in their rural hometowns, which could
be linked with the insufficient health knowledge and awareness in less developed rural
China. To lower the health risks of these migrant workers, it calls for essential actions to
reduce the exclusion they experience in urban areas and improve health-related education
in rural areas.
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Abstract: This study describes preventive care behaviors and explores opportunities to deliver
preventive sexual healthcare to a high-risk vulnerable population. Data from the National HIV
Behavioral Surveillance (NHBS) system high-risk heterosexuals (HET) cycle (2019) in Houston, Texas,
was used to describe preventive care utilization and assess the relationship between healthcare
utilization and sociodemographic characteristics. More than 47% reported having no usual source of
healthcare, and 94.6% reported receiving no non-HIV STI testing in the past 12 months. Additionally,
many sociodemographic factors were associated with healthcare utilization and having a usual source
of healthcare. Future efforts should be targeted at increasing preventive healthcare utilization among
high-risk vulnerable populations as well as implementing more preventive sexual healthcare services
in the community health centers where these populations most frequently encounter healthcare.

Keywords: preventive healthcare; sexual health; preventive medicine; public health

1. Introduction

The term “vulnerable populations” has historically been used in research to refer to
populations comprising a disadvantaged portion of the community that require specific
consideration and protection [1]. However, this also includes a broader population that
is of low socioeconomic status, those who are underinsured, and those who are a part
of racial/ethnic minority groups [1,2]. Health risks, specifically disease acquisition and
treatment, of these populations are exacerbated by lack of access to healthcare and pre-
ventive services, as adequate healthcare access is vitally important to prevent and treat
illnesses [2,3]. These populations are also at increased risk for poor health outcomes [2,4].
The use of preventive healthcare services, such as screening, testing, and vaccination, is
multidimensional and has been associated with different factors [5]. Racial/ethnic minority
populations have historically reported not having usual sources of medical care, no health
insurance or under-insurance, and low socioeconomic status [5]. The vulnerability of these
higher-risk populations contributes to the disparate burden of morbidity and mortality
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that racial/ethnic minorities, specifically Black/African American and Hispanic/Latinx
populations, tend to carry in regard to chronic illnesses and other poor health outcomes [5].
Furthermore, this leads to differing health-seeking behaviors among populations that are
at increased risk of poor health outcomes [5].

One widely recommended and available preventive health service is routine test-
ing for human immunodeficiency virus (HIV) and other sexually transmitted infections
(STIs). Globally, the vast majority of HIV infections occur in low- and middle-income
countries [6,7]. In the U.S., high-risk racial/ethnic minority populations tend to carry a
higher disease burden in terms of HIV and other STIs [8]. Specifically, those who identify
as Black/African American accounted for 42% of all new HIV diagnoses in the U.S. in 2019,
and 29% were among those who identified as Hispanic/Latinx [9]. STIs as a group are also
more prevalent in the U.S. among racial/ethnic minorities [10,11], with these disparities be-
ing the result of social factors such as poverty, lack of employment, and low education [12].
Preventive healthcare utilization, such as routine HIV and other STI testing, could greatly
help in reducing the disease burden by decreasing transmission within these communities.

Another available and recommended preventive health service is vaccination against
human papillomavirus (HPV). While HPV, the most common STI globally, is nearly ubiq-
uitous among sexually active adults, Black and Hispanic women exhibit higher rates
of HPV-associated cervical cancer compared with women of other races/ethnicities [13].
Vaccine coverage against preventable infections, such as HPV, may reduce the risk of
persistent HPV infections within these high-risk populations. While the HPV vaccine is
recommended routinely for young people aged 9–26 years, the catch-up vaccine is licensed
for adults through the age of 45 years, for whom joint decision-making between providers
and patients is recommended [14].

Efforts to increase preventive healthcare utilization among high-risk populations have
included identifying key barriers to healthcare access and recognizing access to health
services as a key social determinant of health in Healthy People 2030; however, much
work needs to be completed to actively reduce health disparities [15]. To our knowledge, a
representative study assessing preventive healthcare utilization has not been conducted in
a mostly racial/ethnic minority population living in medically underserved areas of high
socioeconomic deprivation. Thus, the objective of this study was to describe preventive
healthcare behaviors among a high-risk vulnerable population as well as to explore oppor-
tunities to deliver preventive healthcare, specifically regarding HPV vaccination and HIV
and other STI testing behaviors, to high-risk vulnerable populations.

2. Materials and Methods

This study utilizes data obtained from the Centers for Disease Control and Prevention
(CDC) National HIV Behavioral Surveillance (NHBS) system in Houston, Texas. The NHBS
collects data every year in populations at high risk for HIV infection—specifically, men
who have sex with men (MSM), people who inject drugs (PWID), and heterosexually active
adults at increased risk for HIV (HET)—and uses a standardized, interviewer-administered
survey instrument to gather information on participant demographics, sexual behaviors,
alcohol and drug use history, HIV and other STI testing and use of prevention services, and
health conditions as well as site-specific questions of interest [16,17]. The HET population
was utilized in this analysis and represents a highly vulnerable population, as defined by
living in a census track with high levels of economic deprivation and disproportionately
high rates of HIV infection, with the majority being from racial/ethnic minority groups.

Respondent Driven Sampling (RDS) methods were used to recruit participants in the
high-risk heterosexual population. This hard-to-reach population is not usually captured by
traditional sampling methods; thus, to obtain an adequate sample, RDS utilizes participants’
social networks [18]. Furthermore, RDS allows the sampling of a population that does
not have an existing sampling frame [19]. RDS methods specific to NHBS have been
described in detail elsewhere [20–22]. Briefly, this sampling utilizes a social network-
based recruitment method that begins with initial recruits or “seeds” who are identified

54



Int. J. Environ. Res. Public Health 2022, 19, 4502

before the start of data collection. After the seeds complete the study activities, they are
asked to recruit up to five other people they know or associate with. These recruited
persons then complete the study activities and recruit others. This adaptive sampling
technique is commonly used to sample hidden populations, such as high-risk heterosexual
populations, and yields efficient estimates [19–23]. NHBS participants received incentives
for their participation in study activities, including monetary compensation for time spent
completing the survey and for providing specimens for HIV and STI testing [16].

2.1. Study Sample

The current study utilized data from the NHBS–HET cycle with data collection from
July to December of 2019. The target sample was made up of individuals aged 18–60 years
who lived in Houston or Harris County, identified as male or female, had vaginal or anal
sex with someone of the opposite sex in the past 12 months, and were able to complete the
NHBS interview in English or Spanish. NHBS also defines heterosexually active adults at
increased risk for HIV as having low household incomes, defined as at or below 150% of
the poverty guidelines adjusted for geographic differences in the cost of living. However,
for the purposes of this paper, we did not exclude those who did not meet the low-income
definition because all participants lived in areas with high socioeconomic deprivation and
increased HIV prevalence. Additionally, those who reported non-prescription injection
drug use in the past 12 months were excluded from the study. Furthermore, males who
reported having other male sexual partners in the past 12 months were excluded, as both
these populations are assessed in a different NHBS cycle of data collection [16].

The current study’s population was a subset of eligible NHBS study participants.
NHBS participants were included in this study if they were aged 18–60 years at the time of
their interview and completed the NHBS interview in 2019. Participants were excluded if
they did not meet NHBS inclusion criteria or did not complete the interview. A total of 591
NHBS–HET participants met these criteria. The study protocol was reviewed and approved
as “exempt” by the Committee for the Protection of Human Subjects at the University of
Texas Health Science Center at Houston.

2.2. Measures

The main outcome, healthcare utilization, was determined by assessing whether
participants had a usual source of healthcare and their last healthcare encounter. The
presence of a usual source of healthcare was assessed by asking participants “Is there a place
that you usually go when you are sick, or you need advice about your health? Do NOT include
internet web sites”. Furthermore, the time from the last healthcare encounter was assessed
by asking the participants “About how long has it been since you last saw a doctor, nurse, or
other health care provider about your own health?”. Having a usual source of healthcare was
categorized as no usual source of healthcare, clinic or healthcare center, or doctor’s office
or HMO. The time from the last healthcare encounter was categorized as within the past
12 months, 1–2 years ago, 2–5 years ago, or more than 5 years ago.

Testing behaviors assessed included receiving an HIV test in the past 12 months, HIV
testing frequency, HIV testing location, and receiving an STI test other than HIV in the
past 12 months. HIV testing in the past 12 months was assessed by asking participants
“Was your most recent HIV test in the past 12 months, that is, since [fill with interview month]
of last year?”. HIV testing frequency was assessed by asking participants “When did you
have your most recent HIV test? Please tell me the month and year”. HIV testing frequency
was categorized as never tested, tested 0–6 months ago, tested 7–12 months ago, tested
13–24 months ago, tested 25–60 months ago, or tested more than 60 months ago. HIV testing
location was assessed by asking participants “When you got tested [if month & year of last test
are known, fill with response] where did you get tested?”. HIV test location was categorized as
HIV counseling and testing site, HIV/AIDs street outreach or mobile unit, drug treatment
program, correctional facility, family planning or obstetrics clinic, community health center,
private doctor’s office, emergency room, hospital inpatient, at home, or unspecified other.
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Other STI testing in the past 12 months was assessed by asking participants “In the past
12 months, that is, since <interview month, [interview year-1]>, were you tested by a doctor or
other health care provider for a sexually transmitted disease like gonorrhea, chlamydia, or syphilis?
Do NOT include tests for HIV or hepatitis”. Uptake of the HPV vaccine was assessed by the
item “Have you ever received a shot that protects against HPV, for example Gardasil?” and was
categorized as yes or no in the analyses.

For the analyses, HIV testing in the past 12 months was categorized as yes or no.
Other STI testing in the past 12 months was categorized as yes or no. The participants’
sociodemographic variables included age in years (continuous and ranged from 18 years
to 60 years), sex (dichotomized as female and male), and self-reported race/ethnicity
(categorized as non-Hispanic White, non-Hispanic Black, Hispanic, or non-Hispanic other).
The non-Hispanic other category refers to participants who reported being Asian, Alaskan
Native, or Pacific Islander. Furthermore, sociodemographic variables included education
(categorized as less than a high school diploma, high school diploma or equivalent, or at
least some college education), health insurance type (categorized as no health insurance,
private health insurance, public health insurance, or some other insurance coverage), and
poverty level (categorized as above the poverty level or below the poverty level). Poverty
was determined by assessing the participant’s self-reported annual household income and
the number of dependents that relied on that income and comparing it with federal poverty
guidelines. Additionally, homelessness (categorized as never homeless, currently homeless,
or previously homeless but not currently homeless) and incarceration status (categorized as
never incarcerated, incarcerated but not within the past 12 months, or incarcerated within
the past 12 months) were included.

For regression analyses, healthcare utilization was assessed by collapsing the variable
for the time from the last healthcare encounter into two categories: had a healthcare
encounter within the past 12 months or did not have a healthcare encounter within the past
12 months. The usual source of healthcare was assessed by collapsing the variable into two
categories: has a usual source of healthcare and does not have a usual source of healthcare.

2.3. Statistical Analysis

Data were cleaned, prepared, and formatted in SAS 9.4 (SAS Institute, Cary, NC, USA),
exported as a comma-separated value file, and converted into an RDS object for analysis
in RDS Analyst [24]. Questions about network size and characteristics of participants’
networks were used to create population weights to account for sources of bias inherent
to RDS methodology and to calculate population estimates and sample variances [25].
RDS Analyst was utilized to generate population prevalence estimates along with 95%
confidence intervals and standard errors. Furthermore, population cross-tabulations were
conducted in RDS Analyst. Bivariable and multivariable regression analyses were con-
ducted in SAS 9.4 using the modified Poisson regression approach with the log link function
and robust variance estimation clustered on the recruitment chain (SAS Institute, Cary,
NC, USA) [26]. Estimates from regression analyses were RDS-adjusted using Gile’s se-
quential sampling weights with an estimated population size of 53,690. The unweighted
multivariable estimates were also included. The PROC GENMOD was used to generate
unadjusted and adjusted prevalence ratios and 95% confidence intervals to assess the asso-
ciation between sociodemographic characteristics and indicators of healthcare access and
utilization. Sociodemographic variables included age, sex, race/ethnicity, education, health
insurance type, poverty, homelessness, and incarceration status. All statistical tests per-
formed were two-tailed with a probability value of 0.05 used as the threshold for declaring
statistical significance.

3. Results

Table 1 summarizes the sociodemographic characteristics of this study population.
The 591 respondents examined had an average age of 38.7 years, 55% were female, 78.3%
were non-Hispanic Black, 52.5% had a high school diploma or equivalent, 51.3% reported
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having no health insurance, 83.5% had a household income below the poverty level, 21.3%
were currently homeless, and 51.1% had a history of incarceration.

Table 1. Demographic characteristics of the study population.

N Weighted % (95% CI) SE

Age, Continuous (mean, SD) 591 — 38.7, 12.7

Sex
Male 290 45.0 (37.5–52.4) 3.8

Female 301 55.0 (47.6–62.5) 3.8

Race/Ethnicity
White 39 5.1 (2.2–8.0) 1.5
Black 465 78.3 (72.1–84.6) 3.2

Hispanic 75 14.9 (9.6–20.3) 2.7
Other 10 1.7 (0.1–3.3) 0.8

Education
Less than HS diploma 155 27.1 (20.9–33.2) 3.1

HS diploma or equivalent 282 52.5 (45.7–59.3) 3.5
Some college or above 154 20.4 (15.6–25.2) 2.4

Health Insurance Type
No health insurance 309 51.3 (44.7–58.0) 3.4

Private plan 39 6.8 (4.2–9.4) 1.3
Public plan 228 40.3 (33.8–46.7) 3.3

Other 9 1.6 (0.2–3.0) 0.7

Poverty
Above poverty level 104 16.5 (12.1–20.9) 2.2
Below poverty level 487 83.5 (79.2–87.9) 2.2

Homelessness
Never homeless 364 67.1 (60.1–74.0) 3.6

Currently homeless 135 21.3 (15.3–27.4) 3.1
Previously but not currently

homeless 91 11.7 (8.1–15.2) 1.8

Incarcerated
Never incarcerated 163 31.7 (25.7–37.6) 3.0

Incarcerated, but not within past
12 months 303 51.1 (44.4–58.0) 3.5

Incarcerated within past 12
months 125 17.2 (13.0–21.4) 2.1

Abbreviations: CI = Confidence Interval; SE = Standard Error; SD = Standard Deviation.

Table 2 describes the primary care utilization of this study population. Of the 591 re-
spondents, 47.7% reported having no usual source of healthcare; however, 68.6% had a
healthcare encounter within the past 12 months. The primary sources of healthcare among
those who reported having a usual source were family planning and obstetrics clinics and
community healthcare centers (70.2%) (data not shown in tables). Furthermore, 58.3%
reported not having received an HIV test within the past 12 months, and 20.9% reported
never being tested for HIV. Of those who had received an HIV test, 39% received their most
recent test from a community health center. Additionally, 94.6% reported not being tested
for other STIs in the past 12 months. Lastly, only 8.3% reported having received at least one
dose of the HPV vaccine. In those who were age-eligible, only 11.5% had received at least
one dose of the HPV vaccine (data not shown in tables).

Table 3 shows the weighted unadjusted prevalence ratios and the weighted and
unweighted adjusted prevalence ratios from the modified Poisson regression models of
healthcare utilization and sociodemographic factors. There were 10 recruitment chains with
a minimum cluster size of 1 and a maximum cluster size of 320. Age, educational attainment,
poverty, and incarceration history were not statistically significant in the bivariable models.
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However, age, education, and poverty were retained in multivariable models due to a
priori knowledge [5]. In the weighted multivariable model, being female (p < 0.0001), of
Black race/ethnicity (p = 0.04), having at least some college education (p = 0.01), and having
a private or public health insurance plan (p = 0.0003 and p < 0.0001, respectively) were all
significantly associated with a higher prevalence of having had a healthcare encounter in
the past 12 months. On the other hand, having a history of homelessness but not being
currently homeless (p < 0.0001) was significantly associated with a lower prevalence of a
healthcare encounter in the past 12 months.

Table 2. Testing behaviors and primary care utilization among the study population.

N Population % (95% CI) SE

Usual Source of Healthcare
No usual source of healthcare 291 47.7 (40.8–54.5) 3.5

Clinic or healthcare center 203 34.2 (28.1–40.3) 3.1
Doctor’s office or HMO 86 18.1 (13.6–22.7) 2.3

Last Healthcare Visit
Within past year 394 68.6 (62.5–74.8) 3.1

1–2 years ago 103 14.7 (10.9–18.5) 2.0
2–5 years ago 76 14.5 (9.5–19.3) 2.5
5+ years ago 16 2.3 (0.7–3.8) 0.8

HIV Test in Past 12 Months
Yes 223 41.7 (34.9–48.7) 3.5
No 358 58.3 (51.3–65.1) 3.5

HIV Testing Frequency
0–6 months 125 27.5 (20.3–34.8) 3.7

7–12 months 88 17.3 (12.2–22.4) 2.6
13–24 months 86 18.7 (12.7–24.6) 3
25–60 months 55 8.2 (5.4–11.1) 1.5
60+ months 39 7.4 (4.4–10.4) 1.5
Never tested 114 20.9 (15.9–26.0) 2.6

Most Recent HIV Test Location
HIV counseling and testing site 12 2.5 (0.7–4.2) 0.9

HIV/AIDS street outreach or
mobile unit 82 16.9 (11.1–22.9) 3.0

Drug treatment program 7 0.6 (0.2–1.1) 0.2
Correctional facility 55 9.0 (5.3–12.7) 1.9

Family planning or obstetrics clinic 19 4.8 (2.1–7.4) 1.4
Community health center 149 39.0 (30.4–47.5) 4.3

Private doctor’s office 27 6.7 (3.4–10.0) 1.7
Emergency room 19 4.8 (1.5–8.1) 1.7

Hospital (inpatient) 37 6.8 (3.8–9.9) 1.6
At home 3 0.8 (-0.2–1.8) 0.5

Other 33 8.2 (3.5–12.9) 2.4

Gonorrhea, Chlamydia, or Syphilis
Test in the Past 12 Months

Yes 32 5.4 (2.4–8.5) 1.6
No 559 94.6 (91.5–97.6) 1.6

HPV Vaccine Uptake
Yes 50 8.3 (5.2–11.3) 1.6
No 541 91.7 (88.7–94.8) 1.6

Abbreviations: CI = confidence interval; SE = standard error; STI = sexually transmitted infection;
HPV = human papillomavirus.
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Table 3. Unadjusted and adjusted weighted and unweighted modified Poisson regression models
assessing the relationship between healthcare utilization and sociodemographic characteristics in the
study population.

Healthcare Utilization in the Past 12 Months

Characteristic PR (95% CI) p-Value
aPR (95% CI)

a
Adjusted
p-Value

aPR (95% CI)
b

Adjusted
p-Value

Age, Continuous 1.00 (1.00–1.01) 0.52 1.00 (1.00–1.01) 0.12 1.00 (1.00–1.01) 0.08

Sex
Male (Ref) 1.00 1.00 1.00

Female 1.24 (1.12–1.38) <0.0001 **** 1.23 (1.13–1.34) <0.0001 **** 1.11 (1.05–1.18) 0.0004 ***

Race/Ethnicity
White (Ref) 1.00 1.00 1.00

Black 1.13 (0.95–1.34) 0.17 1.13 (1.01–1.26) 0.04 * 0.97 (0.93–1.01) 0.13
Hispanic 1.09 (0.86–1.38) 0.49 1.10 (0.95–1.26) 0.20 0.95 (0.86–1.05) 0.32

Other 1.00 (0.47–2.15) 0.99 0.95 (0.44–2.05) 0.91 0.69 (0.41–1.15) 0.15

Education
Less than HS
diploma (Ref) 1.00 1.00 1.00

HS diploma or
equivalent 0.93 (0.74–1.17) 0.53 0.97 (0.83–1.14) 0.75 0.99 (0.93–1.06) 0.87

Some college or
above 1.11 (0.90–1.38) 0.32 1.22 (1.04–1.43) 0.01 * 1.14 (1.07–1.21) <0.0001 ****

Health Insurance
Type

No health insurance
(Ref) 1.00 1.00 1.00

Private/other plan 1.38 (1.21–1.58) <0.0001 **** 1.31 (1.13–1.52) 0.0003 *** 1.29 (1.10–1.52) 0.002 **
Public plan 1.53 (1.41–1.66) <0.0001 **** 1.51 (1.43–1.60) <0.0001 **** 1.54 (1.45–1.64) <0.0001 ****

Poverty
Above poverty level

(Ref) 1.00 1.00 1.00

Below poverty level 1.02 (0.87–1.19) 0.82 1.13 (0.89–1.44) 0.33 0.99 (0.88–1.11) 0.90

Homelessness
Never homeless (Ref) 1.00 1.00 1.00
Currently homeless 0.85 (0.69–1.06) 0.16 0.87 (0.70–1.08) 0.21 0.97 (0.86–1.09) 0.54
Previously but not
currently homeless 0.80 (0.73–0.88) <0.0001 **** 0.76 (0.69–0.84) <0.0001 **** 0.87 (0.79–0.96) 0.007 **

Incarcerated
Never incarcerated

(Ref) 1.00

Incarcerated, but not
within past 12

months
0.96 (0.88–1.05) 0.36 — — — —

Incarcerated within
past 12 months 0.91 (0.74–1.13) 0.39 — — — —

a Model adjusted with RDS-weights; b model not adjusted with RDS-weights; abbreviations: PR = prevalence ratio;
CI = confidence interval; aPR = adjusted prevalence ratio; Ref = referent group. Significance levels: * = p < 0.05,
** = p < 0.01, *** = p < 0.001, **** = p< 0.0001.

Table 4 shows the weighted unadjusted prevalence ratios and the weighted and un-
weighted adjusted prevalence ratios from modified Poisson regression models for having
a usual source of healthcare and sociodemographic factors. There were 10 recruitment
chains with a minimum cluster size of 1 and a maximum cluster size of 317. Although
age, sex, race/ethnicity, educational attainment, poverty, and homelessness did not reach
statistical significance in the bivariable models, age, sex, race/ethnicity, educational attain-
ment, and poverty were retained in multivariable models due to a priori knowledge [5]. In
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the weighted multivariable models, reporting private or public health insurance coverage
(p < 0.0001) was significantly associated with a higher prevalence of having a usual source
of healthcare. By contrast, those with a history of homelessness but who were not currently
homeless (p = 0.005), those with any incarceration history (p = 0.0003), and those who were
incarcerated within the past 12 months (p = 0.005) were significantly associated with a
lower prevalence of having a usual source of healthcare.

Table 4. Unadjusted and adjusted weighted and unweighted modified Poisson regression models
assessing the relationship between usual source of healthcare and sociodemographic characteristics
in the study population.

Had a Usual Source of Healthcare

Characteristic PR (95% CI) p-Value
aPR (95% CI)

a
Adjusted
p-Value

aPR (95% CI)
b

Adjusted
p-Value

Age, Continuous 1.00 (1.00–1.01) 0.54 1.00 (0.99–1.00) 0.85 1.00 (0.99–1.00) 0.27

Sex
Male (Ref) 1.00 1.00 1.00

Female 1.13 (0.92–1.38) 0.26 0.99 (0.90–1.08) 0.76 1.04 (0.89–1.21) 0.62

Race/Ethnicity
White (Ref) 1.00 1.00 1.00

Black 1.08 (0.94–1.25) 0.29 0.97 (0.91–1.04) 0.37 0.94 (0.87–1.01) 0.10
Hispanic 1.11 (0.79–1.56) 0.54 0.97 (0.80–1.18) 0.76 1.00 (0.89–1.13) 0.94

Other 1.48 (0.88–2.49) 0.14 1.78 (0.78–4.03) 0.17 1.09 (0.82–1.44) 0.56

Education
Less than HS diploma

(Ref) 1.00 1.00 1.00

HS diploma or
equivalent 1.05 (0.88–1.26) 0.60 1.04 (0.94–1.15) 0.48 1.03 (0.96–1.10) 0.37

Some college or above 1.11 (0.89–1.39) 0.35 1.04 (0.83–1.30) 0.77 1.04 (0.96–1.11) 0.33

Health Insurance Type
No health insurance

(Ref) 1.00 1.00 1.00

Private/other plan 2.89 (2.67–3.14) <0.0001 **** 2.67 (2.21–3.21) <0.0001 **** 2.16 (1.83–2.55) <0.0001 ****
Public plan 2.54 (2.18–2.96) <0.0001 **** 2.59 (2.24–3.00) <0.0001 **** 2.24 (1.93–2.60) <0.0001 ****

Poverty
Above poverty level

(Ref) 1.00 1.00 1.00

Below poverty level 0.89 (0.64–1.23) 0.47 1.02 (0.86–1.22) 0.79 0.90 (0.82–0.99) 0.04 *

Homelessness
Never homeless (Ref) 1.00 1.00 1.00
Currently homeless 0.64 (0.47–0.87) 0.004 ** 0.90 (0.80–1.01) 0.08 0.94 (0.84–1.06) 0.32
Previously but not
currently homeless 0.76 (0.53–1.10) 0.15 0.89 (0.81–0.96) 0.005 ** 0.93 (0.79–1.09) 0.37

Incarcerated
Never incarcerated

(Ref) 1.00 1.00 1.00

Incarcerated, but not
within past 12 months 0.77 (0.60–0.98) 0.03 * 0.69 (0.57–0.85) 0.0003 *** 0.73 (0.57–0.93) 0.01 *

Incarcerated within
past 12 months 0.75 (0.63–0.90) 0.002 ** 0.71 (0.55–0.90) 0.005 ** 0.70 (0.48–1.04) 0.08

a Model adjusted with RDS-weights; b model not adjusted with RDS-weights; abbreviations: PR = prevalence ratio;
CI = confidence interval; aPR = adjusted prevalence ratio; Ref = referent group. Significance levels: * = p < 0.05,
** = p < 0.01, *** = p < 0.001, **** = p < 0.0001.
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4. Discussion

The findings from this study show a severe dearth of preventive healthcare utilization
in this high-risk population. Almost half of the population reported having no usual source
of healthcare, yet 68.6% reported having a healthcare encounter in the past year. We suspect
that acute care facilities, such as emergency rooms, urgent care, and community health
centers, may be utilized more often by these populations than doctor’s offices, which is
supported by the finding that higher-risk populations tend to report having no usual source
of healthcare and no consistent location for healthcare needs [5]. Furthermore, less than half
of the population had received an HIV test in the past 12 months, and 95% had not received
any other STI testing in the past 12 months. A study conducted by Kates et al. suggests
that most HIV testing is performed in the private setting [27]; thus, the low utilization of
testing in our study may also be due to not having a usual source of healthcare.

In the adjusted regression analyses, we found that Black participants had a higher
prevalence of recent healthcare utilization compared with White participants. This finding
was not expected but may be due to a lack of heterogeneity, as most of the study participants
were Black (78.3%). Our findings also suggest a positive association between the prevalence
of recent healthcare utilization and being female, having at least some college education,
and having health insurance. This is consistent with the literature, as females tend to access
care more often than men [28]. This may especially be observed with regard to preventive
care [29]. The literature also supports our finding that those with health insurance coverage
have higher healthcare utilization, as those who are uninsured tend to use fewer preventive
services [30], and those who are less educated tend to report worse general health [31–33].
We did not find a statistically significant association between having a recent healthcare
encounter and poverty. This finding may be due to a lack of heterogeneity with regard to
poverty, as over 83% of our study population lived below the poverty level.

The results showed that those who had any type of health insurance had a higher
prevalence of having a usual source of healthcare. This is consistent with literature that
suggests that those with health insurance tend to receive greater preventive healthcare
coverage, more screening services, and more appropriate and timely utilization of these
services [34]. Our finding that those who had been but were not currently homeless
had a lower prevalence of having a usual source of healthcare is also consistent with
literature that suggests that people with experiences of homelessness are often disengaged
from primary services [35]. The finding that having any experience with incarceration
resulted in a lower prevalence of having a usual source of healthcare is also consistent
with the literature. The majority of our study population (68.3%) reported having some
incarceration history; thus, there is an immense need to increase primary care access
among those with a history of incarceration. The literature suggests that incarceration
rates are higher among those of racial/ethnic minority groups and those with lower levels
of education [36]. The high prevalence of incarceration history in our study population
further elaborates the multilevel vulnerability of this population. Additional research is
needed to effectively improve healthcare access for this population, specifically those with
a history of incarceration.

The largest proportion of those who had a usual source of care reported the source
as either a clinic or a community health center. Thus, there may be an opportunity to
introduce other preventive sexual health services at these centers. Data from the National
Association of Community Health Centers suggest that, on average, community health
centers serve one in three low-income uninsured persons [37]. Additionally, those who
frequent community healthcare centers are disproportionately members of racial/ethnic
minority groups, such as Hispanic and Black populations [37]. Therefore, healthcare
encounters at community health clinics may be the only place where preventive healthcare
can occur. Further research is needed to better understand how to increase preventive
healthcare, specifically HIV and other STI testing and HPV vaccination, among higher-risk
populations, along with the gap that community health centers can help fill.
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Limitations

This was a secondary analysis of a dataset that was not initially intended to examine
healthcare utilization as a primary outcome. Thus, we may be missing other indicators of
healthcare access and utilization, such as employment status, living in a rural community,
lack of transportation, proximity to healthcare services, language barriers, and existing
chronic conditions, as well as other contributing factors [38]. Additionally, there may be
selection bias and other inherent biases because of the use of RDS methodology, which have
been described elsewhere [25]. Our analyses are robust and account for the RDS sampling
methodology; thus, we believe our results to be accurate estimates of the target population.
The NHBS–HET cycle only captures data on male- or female-identifying persons; thus,
other gender identities are not included, which may limit the generalizability of the results.
In addition, the cross-sectional nature of the data limits the conclusions that can be drawn
in relation to risk or causation [39]. Furthermore, the use of interview data increases the
risk of information biases, such as recall bias and response bias. However, NHBS uses
a CDC standardized questionnaire, which decreases this bias and increases the internal
validity of this study [40]. The data should be interpreted with caution, as the attitudes that
underlie the reported behaviors could not be ascertained. Notably, self-reported vaccination
status has been shown to be racially biased; therefore, there may be some inherent bias
with the use of self-reported vaccination as a marker or indicator of preventive healthcare
utilization [41,42]. Lastly, the indicator used to estimate the HPV vaccine uptake in this
study focuses on receiving one or more doses of the vaccine rather than vaccine completion.

5. Conclusions

In conclusion, preventive healthcare utilization, specifically HPV vaccine coverage
and routine testing for HIV and other STIs, is extremely low in this high-risk, low-income
population. Furthermore, almost half of the population reported not having a usual source
of healthcare. Health insurance coverage, having experiences with homelessness, and
having any history of incarceration were associated with whether a respondent reported
having a usual source of healthcare, whereas sex, race/ethnicity, education, health insurance
coverage, and having experiences with homelessness were associated with the time from
the last healthcare encounter. Future efforts should be targeted at increasing preventive
healthcare utilization among high-risk, low-income populations, specifically those with any
history of incarceration and homelessness, as well as implementing more preventive sexual
healthcare services in community health centers where these populations most frequently
encounter healthcare.
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Abstract: The objective of this study is to examine the relationship between neighborhood disadvan-
tage and poor self-rated health for a nationally representative sample of Blacks and Whites in young
adulthood, 18 to 30 years old. Data were from 16 waves (1997–2013) of the National Longitudinal
Survey of Youth 1997 cohort (N = 6820 individuals; observations = 58,901). Utilizing the stress
process model and generalized estimating equations to account for the correlated nature of multiple
responses over time, results show that neighborhood disadvantage increases the odds of poor health
for all groups. This positive association is strongest in the most disadvantaged neighborhoods and is
heightened as young adults age. There are also notable race and gender differences. For example,
Blacks, who live in the most highly disadvantaged neighborhoods, seem to be somewhat shielded
from the most deleterious effects of poor neighborhood conditions compared to their White counter-
parts. Despite greater proportions of Blacks residing in harsh neighborhood environments, Black men
experience better health than all other groups, and the health of Black women is no worse compared
to White men or women. Limitations and directions for future research are discussed.

Keywords: race; gender; age; young adulthood; neighborhood disadvantage; self-rated health

1. Introduction

Research on health outcomes has firmly established that residents of disadvantaged
neighborhoods (e.g., high crime rates, elevated poverty rates, and few employment oppor-
tunities) suffer worse health than their counterparts in more affluent communities [1–3].
Disadvantaged neighborhoods are characterized by high levels of poverty, physical dilapi-
dation, a disproportionate number of female-headed households, high unemployment, and
alarming rates of crime [2]. The social disorder inherent in disadvantaged neighborhoods
inhibits health-promoting resources and behaviors, including economic stability, access
to healthy foods, physical exercise, and psychological safety [2–4]. In poor communi-
ties, scholars observ higher rates of chronic conditions (e.g., obesity, asthma), depression,
anxiety, sexually transmitted diseases, cigarette smoking, illicit drug use, and alcohol
problems [1,5–7].

Recent data from the U.S. Census Bureau show that 24 million U.S. residents live
in impoverished, disadvantaged neighborhoods [8]. These are neighborhoods in which
one-fifth of all community members live below the federal poverty line [8,9]. Racial and
ethnic minorities are more likely than Whites are to live in these areas. For example, 20.9%
of Black Americans reside in disadvantaged neighborhoods compared to only 4.3% of
their White counterparts [8–10]. Therefore, compared to Whites, Blacks are at greater risk
for the negative health consequences associated with deprived neighborhood conditions.
Moreover, poor neighborhoods threaten the health of women more than men [11,12].
Studies show that, in disadvantaged neighborhoods, women are at greater risk for a
host of mental and physical health problems, and are more likely to experience violence
and mortality [11–13]. Further, a constant feature of impoverished neighborhoods is the
disproportionate numbers of mother-headed households, which are the poorest households
in the U.S. [11].
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The same research literature that pinpoints race and gender differences also implicates
age as a factor in how neighborhoods are connected to the risk for poor health [14,15].
For instance, older adults may face more vulnerabilities to mental and physical health
because of exposure to harsh neighborhood conditions over time [14–16]. On the other end
of the age spectrum, there has been considerable attention to child outcomes. These studies
generally find that the healthy development of children is challenged in disadvantaged
neighborhoods due to less physically safe environments, family economic deprivation,
high crime rates, and a lack of access to quality health care [17–20]. Despite the strength of
these findings for the elderly and children, less is known about how the health effects of
neighborhood conditions vary at other points in the life course.

In this study, I focus on the impact of neighborhood disadvantage on the self-rated
health of young adults aged 18–30. As a subjective measure, self-rated health captures
dimensions of both physical and mental health [21–23]. Numerous validation studies
show that measures of self-rated health are reliable. Moreover, such measures are reliable
regardless of race, ethnicity, gender, age, and country [24–29]. Young adulthood is a unique
life stage in which individuals are taking on new roles (e.g., employment, marriage, and
parenthood), individuating from families of origin, and developing an adult sense of
self [30,31]. The processes associated with young adulthood are stress-inducing, and I
examine whether race–gender status combined with neighborhood disadvantage puts
some individuals at greater risk for poor health during this period. Beyond the focus on
race–gender status and neighborhood conditions, I also investigate whether and how age
matters among young adults. That is, I pay particular attention to whether the relationship
between neighborhood disadvantage and health by race–gender status is the same, for
example, for 18-year-olds compared to 25- and 30-year-olds.

The current study offers three innovations to the research literature. First, this explo-
ration includes longitudinal data for a nationally representative sample of U.S. Blacks and
Whites with enough variation to carefully explore race–gender differences. This work offers
a level of generalizability not found in more localized samples. Second, this study focuses
on young adulthood, a stage of the life course that has received less attention than older
adulthood, adolescence, or childhood. While there is an expectation that young adults are
relatively healthy compared to their older counterparts, whether and how poor neighbor-
hood conditions are associated with less favorable health may add to our understanding of
how certain groups accumulate health disadvantages in this part of the life course. Third,
while young adulthood is often conceptualized as a single stage in the life course, this
study takes seriously the need to better understand variations in how different groups age
into young adulthood [32,33]. Expectation and outcomes for adulthood vary by race and
gender [33]. For instance, Blacks have children at younger ages, while they marry at later
ages, compared to Whites [32,34]. Therefore, this study provides understanding of whether
and how the relationship between neighborhood disadvantage and health by race–gender
status changes from 18 to 30 years old.

1.1. Background and Theory

This research is guided by elements of the stress process model [35,36]. According
to this theoretical framework, the conditions associated with neighborhood disadvantage,
including poverty, high unemployment, physical disarray, and elevated crime rates, are
conceptualized as stressors, which impact health outcomes by challenging the individual’s
ability to adapt and cope [36,37]. These stressors create acute, immediate health challenges
that, in turn, give way to chronic, longer-term health problems [35,36]. This process
is referred to as stress proliferation, wherein primary stressors (e.g., few employment
opportunities) spread to other areas of life and result in secondary stressors (e.g., lack of
access to health care, untreated chronic conditions) [36,37]. In other words, neighborhood
disadvantage has rippling effects that threaten health and maintain the disadvantage
over time.
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1.2. Neighborhoods, Race, Gender and Health

A key feature of the stress process is the recognition that experiences that impact
health differ by race and gender across the life course [12]. With regard to neighborhood
stressors, research on health clearly indicates that the stressors that are linked to health
and well-being vary by racial minority status (e.g., minorities experience higher rates of
impoverishment and unemployment) and gender (e.g., women are more likely to shoulder
the burden of rearing children alone in the context of economic insecurity) [38]. This
research indicates the importance of how race and gender intersect to impact health [39,40].
For instance, both Black and White women experience more health inequality compared to
men; however, Black women generally have worse health than White women [41,42]. With
regard to poor neighborhood conditions, these racialized gender differences emerge early
in the life course and may be due to the greater likelihood that Black women endure life
in more economically fragile communities, live in areas with inadequate access adequate
health care, and remain in disadvantaged neighborhoods because of the lack of residential
mobility [43,44]. Therefore, carefully assessing how race and gender jointly impact health
outcomes is one important goal of this research.

1.3. Neighborhood Disadvantage and Health in Young Adulthood

In young adulthood, the major benchmarks for achieving adult status are the com-
pletion of education, launching stable employment and income, establishing residency
independent of the family of origin, marrying, and entering parenthood [45–47]. While
these transitions are not characteristics of all young people and may happen in varying
order, they offer many opportunities to set goals, exercise choice, and direct one’s life.
All of these choices and transitions happen in the context of the neighborhoods in which
the young adult lives [47]. Therefore, neighborhood disadvantage not only impacts the
success of making the desired transitions, but also the psychological and physical well-
being of young adults. To illustrate, if the individual resides in a high-crime community
in which there are few employment or economic prospects, their health may suffer [48].
Unemployment is often accompanied by the inability to purchase health insurance and
having limited means of transportation, which in turn challenges the ability to have access
to quality health care [48,49]. Moreover, the likelihood to afford healthy foods, live in safe
environments free of dilapidation, and enjoy spaces where exercise can occur is less in these
disadvantaged neighborhoods [37,38,43]. Because racial minorities and women in young
adulthood are more likely to live in neighborhoods with concentrated poverty, they are
more likely to suffer the health and well-being consequences of community disadvantage
than their White male counterparts are [39].

Gender socialization is another factor that may account for health differentials between
young men and women. Gender ideals restrict both women and men, but in different ways.
Women are constricted to ideals of femininity rooted in self-sacrifice and the nurturance of
others, while men are encouraged to follow masculine notions in which they signal tough-
ness, show a lack of emotional expression, and engage in questionable health behaviors
(e.g., smoking and heavy drinking) [50–52]. Regardless of race, women are more likely to
internalize stressors associated with neighborhood disadvantage [37]. Moreover, because
socialization places them at the center of caring for family, especially minor children, the
psychological and physical burdens connected to deprived neighborhood environments
are more likely to wear on the health of women [37,38]. The weight of deprived neigh-
borhood conditions may especially erode the health of Black women, who are not only
more likely to live in poor communities, but also to be rearing their children as the sole
breadwinner [53,54].
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1.4. Summary and Hypotheses

The current study explores the relationship between neighborhood disadvantage and
self-rated poor health for a nationally representative sample of Black and White young
adults aged 18–30. Using representative longitudinal data, I investigate whether and
how race–gender status matters for how poor neighborhood conditions impact health
and whether age matters during young adulthood. Four hypotheses were developed for
this study:

Hypothesis 1 (H1). Neighborhood disadvantage is positively associated with poor health.

Hypothesis 2a (H2a). The size of the association between neighborhood disadvantage and poor
health is greater for Black women compared to Black men.

Hypothesis 2b (H2b). The size of the association between neighborhood disadvantage and poor
health is greater for White women compared to White men.

Hypothesis 3 (H3). Black women have the highest probability of poor health compared to all groups.

Hypothesis 4 (H4). Older age is associated with a larger association size between poor neighbor-
hood conditions and poor health.

2. Materials and Methods

2.1. Sample

I examine the relationship between neighborhood disadvantage and poor health using
data from the National Longitudinal Study of Youth 1997 (NLSY97). The NLSY97 is a
multiwave panel dataset of 8984 youths between the ages of 12 and 16 on 31 December
1996 [55]. The data include a wide range of measures ranging from health to family life
to criminal justice involvement. Respondents were interviewed each year from 1997 to
2011, and biennially thereafter. For this study, I used data from 16 waves (1997–2013) of
the NLSY97 and restricted the sample to those Black and White respondents who had
at least two measures of the dependent variable, self-rated health. The analytic sample
includes 2298 Blacks (1108 men and 1190 women) and 20,191 person-years, and 4522 Whites
(2317 men and 2205 women) and 38,710 person-years.

All analyses below were weighted to maintain the national representation of the
United States and correct for the oversampling of Black youth. To arrive at the final sample
size, I conducted multiple imputations by chained equations for the less than 10% of
respondents with missing data on our independent and control variables. Fifteen replicate
datasets were imputed and analyzed, and results were pooled to arrive at the estimates
presented below [56].

2.2. Measures

All variables in this study are time-varying and measured at each wave, with the
exception of race and gender. Fair/poor self-rated health is the dependent variable. Re-
spondents were asked to categorize their general health as excellent, very good, good, fair,
or poor. I coded those who reported fair or poor health as 1 and compared them to all
others. In the analyses and discussion below, this measure is referred to as “poor health”.

My key independent variable is an index of neighborhood disadvantage, which
includes three dimensions: (1) the percentage of poor female-headed houses, (2) the unem-
ployment rate, and (3) serious crime rate per 100,000 (e.g., murder, forcible rape, robbery) [2].
These three dimensions were captured by county-level census data available through a
contract with the Bureau of Labor Statistics, which manages the NLSY97 collection. Further,
each component (e.g., unemployment rate) was centered at zero with a standard deviation
of 1 and then summed to create a measure of neighborhood disadvantage that ranges from
0 (lower disadvantage) to 3 (higher disadvantage). One key independent and moderat-
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ing variable is age, measured in years, and centered at 18 for the analyses below. Other
moderator variables included dummy variables to indicate race (Black (1 = yes) and White
(1 = yes)) and gender (female (1 = yes)).

Several relevant control variables were selected, including marriage (1 = yes), parent-
hood (1 = yes), and employment (1 = yes), compared to those who do not hold these roles.
Other controls include whether the respondent had been arrested (1 = yes) and/or incarcer-
ated (1 = yes). I also held constant education (1 = college degree or more) and household
income (1 = top one-fifth of the household income distribution). Lastly, I controlled for
community location, including whether the respondent lived in the southern region of the
United States (1 = yes) and/or in an urban area (1 = yes).

2.3. Analytic Strategy

All analyses for this research were conducted using SAS 9.4 (SAS Institute, Cary, NC,
USA). The first step in the analyses was to produce descriptive statistics for all study
variables by race (Table 1). Second, I estimated two sets (i.e., one set for Blacks and the
other for Whites) of subsample regression models. Generalized estimating equations were
employed with exchangeable correlation structure and the logistic link function to handle
the correlated nature of the repeated measures in the data [29]. In the first set of models,
I established the impact of neighborhood disadvantage, age, and gender status by race
(Table 2, Models 1A and 2A). In the second model, neighborhood disadvantage, age, and
gender interactions were used to test whether the effect of neighborhood disadvantage
varies by age and race–gender status (Table 2, Models 1B and 2B).

Table 1. Mean/proportions for all study variables by race a. National Longitudinal Survey of Youth
1997 (NLSY97), 1997–2013 b.

Blacks Whites

Variables b Mean/% Std. Mean/% Std.

Poor health 9.96% –– 6.29% * ––
Age (years) 22.55 3.06 22.47 3.04
Female (1 = yes) 51.80% –– 48.77% * ––
Neighborhood disadvantage 0.36 0.68 0.17 * 0.68
Employed (1 = yes) 59.96% –– 72.79% * ––
Married (1 = yes) 9.59% –– 19.04% ––
Parenthood (1 = yes) 41.67% –– 21.95% * ––
College degree or more (1 = yes) 6.76% –– 14.06% * ––
Family income (1 = top fifth) 9.43% –– 21.06% ––
Urban (1 = yes) 80.42% –– 69.02% * ––
South (1 = yes) 58.80% –– 29.67% * ––
Arrest history (1 = yes) 6.43% –– 4.79% * ––
Respondent’s incarceration (1 = yes) 12.28% –– 7.84% * ––

N (person-years) 20,191 38,710
a Reported sample sizes refer to number of person-years. Subsample Ns comprised 2298 Blacks and 4522 Whites.
b Asterisks denote significant differences between Blacks and Whites at * p < 0.001.
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3. Results

Table 1 shows the means and percentages for all study variables. Consistent with
other nationally representative data, a greater percentage of Blacks (9.96%) reported poor
health compared to Whites (6.29%). There were no differences in age across the two groups,
but in the subsamples, there was a greater percentage of Black women (51.80%) compared
to White women (48.77%). Further, Blacks (0.36) reported higher levels of neighborhood
disadvantage compared to Whites (0.17). Blacks also reported lower levels of employment
(59.96% vs. 72.79%) and marriage (9.59% vs. 19.04%), but higher levels of parenthood
(41.57% vs. 21.95%), than their White counterparts did. Moreover, in comparison to Whites,
fewer Blacks had completed college degrees or higher (6.76% vs. 14.06%) and fewer fell
into the top one-fifth in family income (9.43% vs. 21.06%). Moreover, greater percentages of
Blacks than those of Whites lived in urban areas (80.42% vs. 69.02%) and the South (58.80%
vs. 29.67%). Lastly, higher percentages of Blacks had an arrest history (6.43% vs. 4.79%)
and reported having been incarcerated (12.28% vs. 7.84%) compared to Whites.

In Table 2, Models 1A and 2A show that the probability of poor health increases by
odds of 4% and 8% with each year of age for Blacks and Whites, respectively. Further,
Black women, compared to Black men, experience increased odds of 83% for poor health,
while White women had increased odds of 46% compared to White men. Neighborhood
disadvantage also increases the odds of poor health by 13% for Blacks and 4% for Whites.
Additionally, employment, a college degree or more, and family income decreased the
odds of poor health for both Blacks and Whites, while parenthood, a history of arrest, and
incarceration increased the odds for both groups. For Blacks, southern residence decreased
the odds of poor health. Among Whites, marriage decreased the odds of poor health, while
urban residence and living in the South increased the odds of poor health.

In Table 2, Models 1B and 2B display the findings for how neighborhood disadvantage,
age, and gender are jointly associated with the probability of poor health for Blacks and
Whites. With the exception of the interactions added to these models, most covariates retain
the same general effects as in Models 1A and 2A. For Blacks (Table 2, Model 1B), the inter-
action of age by female indicates that age results in greater decreased odds (OR = 0.74) for
Black women compared to Black men. Further, the female by neighborhood disadvantage
interaction indicates that poor neighborhood conditions are less nettlesome (OR = 0.74) for
Black women than they are for Black men. However, these advantages for Black women are
not outweighed by the increased odds associated with being female (OR = 4.56, p < 0.001),
which indicates that Black women are still at greater risk for poor health in comparison to
Black men.

For Whites (Table 2, Model 2B), White women experienced lower odds of poorer
health as a result of the joint impact of age, gender, and neighborhood disadvantage (i.e.,
age × female × neighborhood disadvantage; OR = 0.88, p < 0.01) compared to White
men. However, White women still had higher odds of poor health connected to aging
(i.e., age × female; OR = 1.27, p < 0.01) and as a result of the increased odds being female
(OR = 1.61, p < 0.05). The interaction findings are graphically displayed in Figure 1a,b.

In Figure 1a,b, neighborhood disadvantage is divided into low disadvantage (bottom
one-third) and high disadvantage (top one-third) and includes age and race–gender status
to allow both within and between race comparisons. Among those residents who live in
communities with low neighborhood disadvantage (Figure 1a) at age 18, White men report
the lowest probability of poor health followed by Black men who report the second lowest
probability of poor health. At age 18, Black and White women have the highest probabilities
of poor health, with Black women slightly higher as shown by the nearly overlapping
error bars. At age 21, this pattern in low disadvantaged neighborhoods persists, with
men having lower probabilities of poor health than those of women; however, by age 21,
Black and White women do not differ significantly. As young adults mature to age 25,
gender, not race, is the clearest driver of poor health. That is, Black and White men have
equivalent probabilities of poor health, as do Black and White women. Nevertheless, by
age 27, White women have the overall highest odds of poor health, followed by Black
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women. At age 30, White women still have poorer health than any other group. Black
women do not differ significantly from White men, and Black men have the lowest overall
probability of poor health.

Figure 1. Relationship between poor health and race–gender status for those living in (a) low
disadvantaged neighborhoods (bottom one-third) and (b) high disadvantaged neighborhoods (top
one-third) at ages 18, 21, 25, 27, and 30.

Figure 1b displays the findings for poor health by age and race–gender status for
young adults in in high disadvantaged neighborhoods. At age 18, Black men have the
lowest probability of poor health, while Black and White women do not differ significantly.
However, White men have a lower probability of poor health than Black women do, but
do not differ from White women. At ages, 21, 25, 27, and 30, the pattern that emerges is
that Black men remain at the lowest odds of poor health; however, Black women, White
women, and White men do not differ significantly. Comparing Figure 1a,b, two things are
worth noting. First, as might be expected, the odds of poor health are overall lower in the
neighborhoods with low disadvantage. Second, in both high and low disadvantage, age is
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positively associated with poor health. That is, regardless of race–gender status, the general
pattern is that all groups report higher odds of poor health as they age.

4. Discussion

In this study, I investigated the association between neighborhood disadvantage and
poor health. Important to the assessment of this main relationship was whether and how
race, gender, and age matter in young adulthood. In H1, I hypothesized that neighborhood
disadvantage would be positively associated with poor health and found support for this
hypothesis. As neighborhood disadvantage increases, so does the probability of poor health.
Interestingly, the results also reveal several important, unexpected nuances. For example,
while H2, which stated that neighborhood conditions would generate higher odds of poor
health for women compared to men, was supported for Blacks, it was not supported for
Whites. In both low and high disadvantaged neighborhoods, Black women have greater
odds of poor health. Black men had the lowest odds of poor health in most disadvantaged
neighborhoods compared to all other groups. However, among Whites, women only had
higher odds of poor health in low disadvantage neighborhoods. In communities with high
levels of disadvantage, White men did not differ from White women in the probability of
poor health.

Further, I did not find support for H3, which stated that Black women would overall
have the highest probability of poor health. In fact, in neighborhoods with low disad-
vantage, White women had the greatest odds of poor health, and in the most severely
disadvantaged communities, there was no difference in the odds of poor health for Black
and White women. H4 predicted that, as young adults age, the association between neigh-
borhood disadvantage and poor health would grow. This hypothesis was supported for
Whites, as shown by the significant interaction between age and neighborhood disadvan-
tage. The indication is that, as Whites age across young adulthood, the impact of deprived
neighborhood conditions worsens health. However, this “aging effect” is less severe for
White women, as signified by the triple interaction (i.e., age × female × neighborhood
disadvantage) in Table 2, Model 2B.

This research was fruitful in at least two ways. First, I verified the importance of
neighborhood disadvantage for individuals in young adulthood. While people in this stage
of the life course are generally healthy, this research shows that health during this period is
impacted by neighborhood circumstances. Moreover, the severity of poor health increase
significantly for individuals aged from 18 to 30 years old, especially in the most highly dis-
advantaged neighborhoods. The probability of poor health is much greater for most groups,
and the more disadvantages and disorders are endured by neighborhood residents, except
for Black males—a point to which I return below. Health is dependent on many factors, in-
cluding environmental (e.g., physical dilapidation), psychosocial adjustment (e.g., low fear
of crime), and socioeconomic resources (e.g., employment, transportation) [2,12,37]. Such
resources are in short supply in poor neighborhoods and result in deprivation that render
many of the developmental tasks (e.g., individuating from the family origin, completing
education, and finding steady work) of young adulthood difficult, if not impossible [39,45].
In addition to having less access to economic resources such as employment and health
care in disadvantaged neighborhoods, the failure to achieve markers of adulthood may
cause additional stress that further puts health at risk.

Second, the results in this study support and add to our theoretical knowledge of how
the neighborhood context is connected to health. In particular, the stress process model
purports that stressors such as neighborhood disadvantage may vary by race and gender
status [35,36]. In other words, on the basis of specific experience to group membership
(e.g., Black women), stressors may have differential effects on health across groups. In the
current study, I found a health paradox with respect to Black Americans, neighborhood
disadvantage, and poor health. A health paradox occurs when one group is more highly
exposed to a known health stressor (e.g., neighborhood disadvantage), but has health
outcomes that are equivalent or better than those of groups with lower exposure to the
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same stressor [29,57]. That is, as I hypothesized, one might have anticipated that Black men
and women, who experience neighborhood disadvantage at much higher rates than those
of their White counterparts, would have comparatively poorer health. However, in the
most disadvantaged neighborhoods, Black women experienced health outcomes equivalent
to White men and women. Moreover, Black men experienced the lowest probability of poor
health in communities with the highest levels of disadvantage.

Of course, this study is not the first to find a Black–White health paradox. To name a
few areas, researchers interested in mental health, mortality, criminal justice involvement,
and immigration have all found such health paradoxes [41,57–59]. The typical theoretical
reasoning is that Blacks may have different coping strategies as a result of obstacles they
face in their daily lives and owing to their history in U.S. (e.g., enslavement and exclusion),
which has required a level of adaptation and adjustment not needed by other groups. In
related work on health, Christie-Mizell and his colleagues [41] found a health paradox in
which Black males do not suffer higher odds of poor health due to a history of arrests, even
though they are more likely than White counterparts to be arrested or have other types of
criminal justice involvement—stressors linked to poor health. They theorized beyond the
initial encounter with the criminal justice system that Black men who have been arrested
are far more likely than others to remain involved with the criminal justice system through
restitution, probation, rehabilitation services (e.g., drug courts), and community service;
see also [60,61]. As burdensome as this continued involvement may be for the individual,
such supervision may promote health by curbing involvement in behaviors (e.g., alcohol
and drug use) that harm health and may result further criminal justice involvement. They
further posited that the fact that higher rates of arrest are unjustly foisted on Black men,
these higher rates for may be viewed as a problem of the criminal justice system and thereby
associated with less distress and stigma, which can harm health [41].

I similarly argue here regarding neighborhood disadvantage for the young adult Black
men and women in this study. Because this group is more likely to live in disadvantaged
neighborhoods, the stigma may also be less health-threatening than that for their White
counterparts. Moreover, while Black and White individuals share the same developmental
tasks in young adulthood, the patterns for accomplishing these tasks vary. For example,
Blacks experience more unstable employment, later marriage, and earlier fertility than
Whites do. Therefore, Black health may not be as compromised by neighborhood condi-
tions that do not encourage the White middle-class normative developmental trajectories.
Lastly, the greater likelihood that Blacks have intergenerationally lived in less desirable
communities because of exclusion and segregation may shield health in ways not expe-
rienced by Whites. The intergenerational knowledge of how to cope and manage such
environments may be more prevalent in disadvantaged communities that have had to find
ways to survive. Nevertheless, the ability to cope in ways not experienced by Whites does
not completely protect Blacks from neighborhood disadvantage. As shown in my analyses,
poor neighborhood conditions are still significantly related to poorer health for Blacks,
placing Black women among the race–gender groups with the highest levels of poor health
in highly disadvantaged neighborhoods.

5. Conclusions

This research expands the knowledge of how neighborhood disadvantage is related
to poor health for young adults. The findings reveal that even relatively healthy young
people accrue health risks as they age through early adulthood. This risk is especially
prominent in the most highly disadvantaged neighborhoods. Nevertheless, there are
important differences by race and gender status that are worth noting. Blacks who live in
the most highly disadvantaged neighborhoods seem to be somewhat shielded from the most
deleterious effects of poor neighborhood conditions compared to their White counterparts.
Despite greater proportions of Blacks residing in harsh neighborhood environments, Black
men experience better health than all other groups, and the health of Black women is no
worse than White men or women. These results provide and extend the stress process
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model’s acknowledgement that individual and group experience molds how stressors and
stress proliferation vary by important characteristics such as race and gender.

This study is limited in a few respects. First, although I measured neighborhood
disadvantage over time, these data do not allow for us to know respondent perceptions
of neighborhood conditions. Other research has found that both objective and subjective
ratings of neighborhoods can reveal the nature and extent to which individuals have
internalized the meanings of neighborhood conditions, thus clarifying the impact on health
and well-being. Second, life course research indicates that the importance placed on
social roles (e.g., employment, marriage, parenthood) is key to understanding health. The
enactment of personally meaningful roles encourages health because individuals are more
likely to adopt prosocial behavior, approach adversity with resilience, and develop effective
coping strategies [2,35,37]. Therefore, data that include role expectations, aspirations, and
meaning would be helpful in clarifying the impact of neighborhood disadvantage on
health. Third, future research should further investigate the Black–White health paradox
(i.e., higher residency in disadvantaged neighborhoods but better or equivalent health) and
explore the mechanisms underlying this paradox and the extent to which it applies other,
specific health measures (e.g., depression, anxiety, cardiovascular problems, insomnia).
Lastly, I purposely restricted the current study to Black and White men and women,
but other research should expand it to include other groups (e.g., Latinx, Asian, Native
American) with an emphasis on how race and ethnicity intersect with gender to produce
outcomes across groups.
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Abstract: Growing research in the last two decades has begun to investigate the HIV risks and sexual
health practices of transgender men, especially as a subpopulation of men who have sex with men
(MSM) that likely shares certain HIV risks and sexual health practices with cisgender MSM, the
sociodemographic group that continues to be at highest risk for HIV in many developed countries
since the start of the epidemic. As part of our Community-Based Participatory Research project
and larger strengths-based qualitative study that was dedicated to examine multiple factors that
promote resilience to HIV utilizing the perspectives and lived experiences of middle-aged and older
MSM, the case studies we present in this article feature the distinct insights and experiences of three
HIV-negative transgender MSM from Downtown Toronto, Ontario, Canada, who participated in our
one-on-one interviews. The three case studies provide not only an enlightening snapshot of some of
the specific contexts, HIV risks, safer sex practices, and HIV prevention needs of transgender MSM,
but also a unique opportunity to critically reflect on the potential implications of the insights and
experiences that were shared by our participants, particularly for adapting and developing current
and future HIV services and programs to maximally benefit transgender MSM.

Keywords: transgender men who have sex with men; resilience; HIV/AIDS; kinky sex; deliberate
partner negotiations

1. Introduction

Transgender men, or trans men, have increasingly been situated and ingrained in com-
munities and networks of gay, bisexual, and other men who have sex with men (MSM) [1–4],
the communities and networks that in recent years have continued to consistently represent
the highest proportion of all reported HIV diagnoses in Canada and the US since the start of
the HIV epidemic in the early 1980s [5,6]. In the last two decades, international research has
recognized that many trans men strongly identify with MSM communities and networks,
and, often, have sexual encounters or activities with cisgender, or cis (i.e., non-trans), MSM
(CMSM) [1,4,7–17]. Studies have documented that as many as two-thirds of trans men
identify as gay, bisexual, queer, or MSM [15,18,19], and that many trans MSM (TMSM) have
been reported having CMSM as sexual partners [1,2,15,16,20–25]. The studies have also
documented that trans men who have joined MSM communities may be particularly sensi-
tive to contextual norms around HIV infection [26]. For example, in MSM communities and
contexts where an HIV-positive status is more likely to be perceived as normative [9,27–29],
trans men may believe that seroconversion will likely increase their sense of belonging [4],
and may even feel the need to conceal their HIV-negative status to avoid rejection from
prospective HIV-positive sexual partners [26,30]. While in most of the MSM communities
and contexts where an HIV-positive status is stigmatized [28,31,32], trans men may likely
be more cautious with their sexual practices to avoid acquiring an HIV infection [26].
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Globally, there has been a growing interest in HIV infection disease burden and
risk among transgender individuals. However, it has become apparent that the majority
of prior research that has been conducted has focused on transgender women, or trans
women [11,26,33,34]. This is because the risk for HIV among trans men has largely been
overshadowed by the HIV risk and prevalence among trans women [4], which has led to the
early finding that the research related to HIV risk and behaviors among transgender people
has been almost exclusively focused on trans women since the turn of the century [16].
Despite preliminary evidence that many trans men are at a high risk for HIV, a paucity
of studies on trans men’s sexual health and their HIV risks and prevention needs had
been noted by many researchers [12,15,16,25,26,33], and has likely served as an impetus for
conducting further research on the specific contexts, perspectives, and lived experiences
of TMSM.

The prevalence rates of HIV infection and sexual risk behaviors among trans men
have not been well understood because trans men have often been assumed to be primarily
having sexual relations with cis women [9,12,16,23]. Due in part to this assumption, trans
men have often been considered by healthcare professionals and researchers to be at low
risk for HIV infection, especially in contrast to trans women [12,15]. The studies that
have documented the HIV prevalence rates among trans men either have not indicated
the gender of their participants’ sexual partners, or have predominantly included trans
men who have identified as heterosexual [16]. The few studies that have investigated the
prevalence of HIV infections among trans men participants have reported rates between 0
to 3% [15–17,24,35–37]. Since only one documented small study has included confirmed
HIV test results [24], and most other studies have been based on small convenience sam-
ples [1,15], definitive conclusions regarding the prevalence of HIV infections among trans
men have not been drawn from these studies’ data.

More recently, TMSM have been labeled as a key population at disproportionate risk
for sexually transmitted infections, particularly Hepatitis C and HIV [1,12,38,39]. While
the behavioral risk factors of TMSM have pointed to the high potential for HIV risk,
recent research has indicated that the HIV prevalence among trans men has remained
low [16,19,35,40], and consequently, there may still be time to intervene [24].

There have been important studies that have examined the HIV sexual risks, risk
behaviors, and vulnerabilities of TMSM [1,4,16,20,41]. By 2010, the completed research
with TMSM had largely been qualitative, focused on those who have been sexually active
with CMSM, or descriptive of small convenience samples [15]. The qualitative studies have
revealed that some TMSM engage in risk behaviors as they explore a new sexual identity,
or integrate into a new community or sexual subculture, during or after gender transition.
Some trans men have described a phase of post-transition shift in sexual attraction or
post-transition sexual experimentation [15,41], which may involve intentional or incidental
risk-taking behaviors [26,42].

Other research has shown that TMSM seem to share certain HIV-acquisition risk factors
with their cis counterparts [1]. TMSM may be at risk for HIV infection when they have
CMSM partners, or when they share needles for hormone or recreational drug injections [11].
TMSM have reported a variety of sexual risk behaviors, such as engaging in receptive anal
and/or frontal genital sex with CMSM and inconsistent condom use [1,4,8,9,16,24,26,43];
compulsive sexual behaviors [35]; sex with anonymous or multiple partners [9,23,35]; sex
with partners who were HIV-positive or of an unknown HIV status [4,9,35,37]; sex under
the influence of alcohol or drugs [9,12,21,44]; and sex work [9,15,16,21,23,35]. Certain risk
factors that have been identified to have a greater impact on TMSM compared to their cis
counterparts include barriers to sexual negotiations with CMSM, such as unequal power
dynamics; low self-esteem; and the need for gender identity affirmation [4,8,12,16,23].
TMSM have subsequently been included within the behavioral population of MSM, a
well-established high risk population that has been disproportionately affected by HIV
for the last four decades [23]. Additionally, research on buy-in of the use of pre-exposure
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prophylaxis (PrEP) among TMSM has shown that PrEP uptake among trans men has been
limited, given the documented prevalent HIV risk behaviors among TMSM [11,22].

Despite the increasing number of studies involving TMSM and their sexual health
in the last two decades, there are more research questions that prospectively still need to
be explored [26]. Just as importantly, it is relevant to point out that many of the studies
that have been conducted with TMSM since the turn of the century have focused primarily
on their HIV risks and vulnerabilities [8,16,21,22,38], and very few have focused on their
strengths, particularly their protective factors, strategies, and the sexual health practices
that promote their resilience to HIV [16]. Broadly, there have been a growing number of
studies in the past 20 years that have examined the resilience of transgender people [45–54],
but none (as far as we could determine) have specifically examined the resilience of TMSM
to HIV.

In this article, we present three case studies that highlight the findings of a Community-
Based Participatory Research (CBPR) project and a larger qualitative study that we con-
ducted to identify, determine, and examine the factors that promote the resilience of MSM
to HIV, with a distinctive focus on the insights and lived experiences of TMSM. For the
purposes of our CBPR project and case studies, our research team and community partners
collaboratively established and focused the operational definition of resilience to HIV as
the capacity of MSM to navigate, mitigate, avoid, address, and/or overcome the risks and
adverse impacts of HIV in their lives. The three case studies we feature in this article pro-
vide not only an enlightening snapshot of some of the specific contexts, HIV risks, safer sex
practices, and HIV prevention needs of transgender MSM, but also a unique opportunity
to critically reflect on potential implications of the insights and lived experiences that were
shared by our participants, particularly for adapting and developing current and future
HIV services and programs to maximally benefit transgender MSM.

2. Materials and Methods

As part of a CBPR project and larger strengths-based qualitative study dedicated to
exploring and investigating a variety of factors that promote resilience to HIV, based on
the perspectives and lived experiences of racially and ethnically diverse, HIV-positive
and HIV-negative, middle-aged and older MSM from Central and Southwestern Ontario,
Canada, the case studies that we feature in this article were derived from a Big Data set
that predominantly involved participants who identified as CMSM. The case studies we
present in this article are focused on highlighting the insights and personal experiences
of three HIV-negative TMSM who were all 40 years of age or older and were residing in
Downtown Toronto, Ontario, Canada, at the time of their interviews.

In line with the guiding principles and tenets of CBPR [55], our larger qualitative
study was conducted in close collaboration with our primary community partner, Realize,
a community-based organization located in Toronto that addresses and responds to the
diverse needs of older people at risk of or living with HIV. In partnership with Realize,
our research team established a Community Advisory Board (CAB) to help determine
the main aim, procedures, and conduct of our larger study. Our CAB was comprised
of middle-aged and older MSM, as well as service providers from different regional not-
for-profit lesbian, gay, bisexual, transgender, queer, intersex, and asexual (LGBTQIA+)
agencies and AIDS service organizations (ASOs). The main aim, procedures, and conduct
of our larger study were reviewed and approved by the Research Ethics Board (REB) of
the Centre for Addiction and Mental Health (protocol reference number 032/2018), which
is also located in Toronto. It is critical to note that middle-aged and older MSM were
significantly involved in our community-engaged study, not only as the community-based
agency service providers who assisted us considerably with our participant recruitment;
members of our CAB; and study participants, but also as peer researchers (i.e., compensated
members of our research team from the community whose identities, input, and lived/work
experiences were pertinent and vital to achieving the research aim and agenda of our CBPR
project, larger study, and the three case studies we feature in this article).
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2.1. The Case Study Approach

Our choice to present and discuss the findings of the larger qualitative study of our
CBPR project that was specific to TMSM as three illustrative case studies was a logical
and judicious decision. A case study is a research approach that is utilized to produce an
in depth, multi-faceted understanding of a complex issue in its real-life context [56]. As
an established research design that is extensively used in a wide variety of disciplines,
case studies can be described in various ways, the central tenet being the need to explore
a phenomenon in depth and in its natural context. Each of the three case studies we
describe in this article will provide an in depth look into some of the specific contexts, HIV
risks, safer sex practices, and HIV prevention needs of TMSM, as well as an enlightening
depiction of the insights and real-world experiences of our interview participants. Since the
data in the case studies we present in this article were derived from only three participants,
we exercised extra caution to help ensure our participants’ confidentiality and privacy,
particularly by expressly using pseudonyms and withholding very specific descriptions of
the participants and their personal contexts to keep them anonymous, as recommended by
the proponents of the case study approach [56,57].

2.2. Participants and Procedures

The participant recruitment plan we developed and implemented was based on the
recommendations of multiple community stakeholders, which included representatives
from our CAB. We recruited the participants using REB-approved flyers and recruitment
messages posted on the websites, listservs, social media outlets, and physical premises of
our numerous community collaborators and supporters, such as not-for-profit LGBTQIA+
agencies and ASOs across the province of Ontario. The individuals who expressed interest
in participating in our interviews were screened and included in the larger study if they self-
identified as MSM, were 40 years of age or older, and were living in Central or Southwestern
Ontario, regardless of their HIV status, as long as they were willing to confidentially disclose
their HIV status for the purposes of completing our study’s participant sociodemographics.
Our research team and community partners made a valiant effort to recruit a diverse
range of participants in terms of their age, race, ethnicity, the geographical location of
their residence, how they identified in particular as MSM (e.g., gay, bisexual, pansexual,
queer, two-spirited, or simply as MSM), and gender identity. However, despite our best
efforts, we were only able to recruit and include in our study three TMSM who met our
specific inclusion criteria, all of whom we described and referred to in this article under
the pseudonyms Aki, Bailey, and Cameron, and using the pronouns “they”, “them”, and
“their”, in accordance to their personal use of pronouns. All three participants have lived
in Downtown Toronto for at least five years, and were very familiar with its LGBTQIA+
community and the health and social services it uses, particularly the services that have
helped them to meet their own needs.

After receiving comprehensive information about our study, each of the three HIV-
negative, middle-aged and older TMSM provided written consent prior to participating in
our interviews. They were each interviewed by the first author and one of the two peer
researchers in roughly one hour-long sessions. All of the sessions were digitally recorded
and held at either the office of one of the interviewers or in a secure meeting room of a
community-based organization of the participant’s choosing. The interviews followed a
semi-structured interview guide, which was developed and refined by our research team
in collaboration with our CAB and community partners. The semi-structured interview
guide utilized open-ended questions for the purpose of exploring distinct areas of research
interest: (a) the lived experiences of the participants; (b) factors, strategies, or sexual health
practices they employed that promoted their resilience to the clinical and social impacts of
HIV; and (c) the reasons why they believed these factors, strategies, or practices promoted
their resilience to HIV. Participants received compensation in the form of CAD25 cash for
their time and participation. The peer researchers transcribed the interviews verbatim,
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and the first author reviewed each of the transcripts to confirm their accuracy prior to the
thematic analysis of the case studies’ data [58,59].

3. Case Studies

3.1. Aki

Aki is a 48 year old East Asian migrant who moved to Toronto several years prior to
participating in our study. As a trans man who engaged in sex work for a few years, Aki’s
awareness of information on HIV risks and prevention interventions has been primarily
based on the copious materials they studied from sexual health clinics that regularly
provided brochures on safer sex practices.

At the very beginning of their interview, Aki reported experiencing persistent financial
struggles, which began as early as the first year they migrated to Canada. They moved to
Canada to escape discrimination and persecution from their country of origin, and without
a lot of transferrable skills, subsequently experienced difficulty obtaining work in Toronto.
Aki shared, “I didn’t make a lot of money. Eventually, I ended up working on the streets. I
did that for a few years to survive”.

After several years of struggling financially, Aki was able to finally catch breaks with
the help of community-based agencies and many referrals to social services. Aki developed
a strong and genuine appreciation for the services and programs they were able to access in
Toronto, specifically from international non-profit humanitarian organizations, LGBTQIA+
agencies, regional ASOs, large healthcare institutions, and several local multicultural and
community health centers. Over the years, Aki then became slowly and heavily engaged
with the LGBTQIA+ community of Toronto, where they were able to receive social support
not only from the city’s healthcare and social services, but also from queer and trans
folks from the LGBTQIA+ community—social support that was essential to building their
overall resilience.

When they were asked about their personal sexual experiences and practices during
their interview, Aki talked to us about their initial difficulties finding the right spaces in
the earlier years of their stay in Toronto, but then recalled how they gradually got into
kinky sex, “It was a few years back when I began exploring kinky sex—bondage and
discipline, dominance and submission, sadomasochism (BDSM), fetishes, role play, other
stuff. Nowadays, it’s the scene I feel most safe in terms of all types of risks”. Aki claimed
that it was a relatively easy choice for them to go kinky. For them, engaging in kinky sex
would ensure that there was going to be an understanding between them and a prospective
sexual partner first before any sexual exploits happened.

Aki then shared with us how they first discovered the role of private house sex parties
in popularizing kinky sex, especially in communities they engaged in and enjoyed:

“Before my access to the internet, I already went to different sexual communities.
They played a more prominent role back then. Those communities have changed
since my access to the internet. Sex parties and gatherings of sexually open
people. Way back, there were just free-for-all orgies. Now, because of the internet,
all the kinky people, those into BDSM and role playing, they gather and show up
every Monday night, and they get to choose and go home with whomever they
want after firmly setting expectations and ground rules”.

Before discovering kinky sex at house parties, in the same way as many other MSM,
Aki was engaged in spaces such as bathhouses, gay bars, and online apps to meet other
men, and potentially initiate sexual encounters. However, they soon learned that they
were not very comfortable with the different scenes in such spaces, especially because of
the liberal use of alcohol and drugs in certain bars and bathhouses that could potentially
increase physical and sexual health risks for them as a trans man. Aki reported:

“I have seen a lot of cis gay men in bathhouses do heavy drugs. In the kinky
sex I’ve been part of, there’s maybe some drugs, but certainly not to the extreme
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extent of how I’ve seen it been used in bathhouses. I can confidently say, it’s not
anywhere nearly as prevalent and concerning in the kinky sex parties I’ve joined”.

At the kinky sex parties, Aki has progressively relied on deliberate partner negotiations
to keep safe in terms of both their physical wellbeing and sexual health. Related to this,
Aki expressed their great appreciation for Downtown Toronto and the MSM who live in it,
“I have visited and travelled all over Canada since I moved here, and the most accessible
house parties for kinky sex are definitely in Toronto”. They also expressed how vital to
their resilience the available healthcare and social services were in Toronto:

“Toronto is the best city! I’m sure it is one of the best cities in the world. In terms
of healthcare for queer and trans people, definitely. I learned about things here
that I did not even know I needed for my sexual health”.

3.2. Bailey

Bailey is a Canadian-born, 40 year old of Western European descent, who strictly
speaking, prefers to remain a non-identarian, but would agree to self-identify as part of
the MSM community, especially for the purpose of being included in our study. Bailey’s
considerable understanding of valuable aspects related to sexual health and HIV are
derived from their extensive experiences being in a long-term serodiscordant relationship
with an HIV-positive cis gay man.

Our interview with Bailey began with our open-ended question that asked how they
were doing in general. Bailey explained how things could be better and shared with us how
tight their finances were. Although they expressed that they were aware that many CMSM
experienced economic difficulties because of underemployment and unemployment related
to stigma and discrimination, they genuinely believed that transphobia, cisgenderism, and
prejudice have had a greater negative impact on the job and financial security of many
trans individuals in the 21st century. Bailey described the predicament they have been
experiencing for years:

“I am marginalized financially. There are not that many opportunities for trans
people to make a decent income in large part because of stigma. Cis queer men,
most don’t worry about what passes under many employers’ scrutiny. They
take one look at me, and no. At this point, it’s minute to minute, day to day.
I’m managing poverty by finding research studies that I can participate in that
will pay for my groceries. That’s today. Other times in my life, I’ve been able to
manage that differently”.

When we asked them what they believed helped them thrive over the years, Bailey’s
response was almost immediate. They have long recognized the value of having a robust
involvement in the LGBTQIA+ community that provides the support they need:

“I’ve been extremely socially engaged. Learning [through social interaction] has
been my biggest way of growing and finding supports. I am a bit of a sex radical
and I’ve gone to many sex conferences. Gatherings with many different types
of people, many different combinations. I’ve gained a ton of skills that I now
recognize are almost completely impossible to replicate organically. These were
skills I built to address short, medium, and long term issues [I have had as a
trans person]”.

In addition to appreciating the value of social engagement and support from friends
to promoting their wellbeing, fortitude, and HIV resilience, another factor that Bailey also
appreciated was the support of community-based agencies, organizations, and health and
social services. In particular, they highly appreciated what the not-for-profit LGBTQIA+
agencies, ASOs, community health centers, and other Toronto health and social services
brought to the table. Bailey discussed their strong connection to community resources:

“One of the main reasons I’m alive is because I’m connected to community
resources that will address specific issues that I have. Those are always changing.
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So, [an LGBTQIA+ non-profit agency] feeds me twice a week. That’s my source
of food security. [A community health centre] is also where my family physician
is, and my doctor helps me address my sexual health risks. I would not say that
GPs have the capacity to deal with the kind of complexity that I’m living, but
generally, they are a reliable source of support”.

When our interview moved to the topics of sexual spaces, risks, encounters, and
practices, Bailey began to talk about their experiences with going to bars and bathhouses
several years back, as well as using apps to meet other MSM. Bailey was quick to point out
that their experiences with these spaces were associated with an abundance of caution and
quite short-lived because not only were they not as comfortable being in these spaces, but
they also recognized that these spaces posed higher physical and sexual health risks for
them as a trans man. They recounted some unpleasant experiences:

“I have been on apps, but apps can be dangerous for me as a trans man. I don’t
use them the same way that a cis gay man would. I make sure that I’m out on
my profile as trans so that no one can ever claim that I did not tell them. That’s
one of the ways trans people get killed in sexual encounters. I work my way back
from that reality. People still don’t see what they don’t want to see. People will
get very angry with me if they later find out that I’m trans. They say things like,
“You should have told me sooner”. But I’ve already told them 3000 times. It’s
when it registers with them that it can become risky, or even violent”.

Bailey then explained the strategies they employed to mitigate their personal risks:

“On my online profile, I have everything people need to know about why they
should contact me if they want to have sex with me, and what kinds of sex I have.
I make sure my profile is clear. I do not share face pics with somebody I have
not met in person. So many people will only have sex with someone whom they
have exchanged pictures with. For safety, I don’t do that. I make it clear that no
unsafe sex will happen. But we can have any kind of sex we want as long as it’s
safe. I assume everybody is HIV-positive, or I think people may be poz, but do
not know it”.

In the course of explaining how they have been able to keep safe during sexual
encounters, Bailey started sharing with us their apparent preference for engaging in kinky
sex. Since preliminary conversations are part and parcel of identifying and establishing
the boundaries of the kinky sex that they were going to engage in with other MSM, Bailey
emphasized the value of having a mutually expected and accepted safety step that was
built into going kinky. They made the connection between kinky sex and the lowering of
HIV risks clear for us in their interview:

“First of all, I have sex with people. But yes, I do have kinky sex with a lot
of [cis gay] men. I think HIV is a disease that gives us all an opportunity to
think communally. It is not a disease that is specific to only certain individuals,
even though it does affect us very individually. [With HIV,] it’s having that
understanding that an exchange of bodily fluids can lead to negative impacts on
your immune system. So you then realize, in kinky sex, pleasure does not always
have to be about penetration”.

Bailey provided more details on what went on during private house sex parties, and
why they found good reasons to pursue kinky sex in such parties:

“One of the house sex parties that I go to is all kinky men who have sex with men.
It’s every month, and it’s always different people from around the city. That is
one of the places where I develop skills about that particular kind of sex. It’s all
very sexually rich. I see at least ten different men having sex once a month. One
of my safety fallbacks in these house sex parties is that I’m having anonymous
sex with people . . . there’s the unsafe side vs. the safe side. The unsafe side is
that if some folks find out I’m trans, they can get very upset. The safe side is, if
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they don’t want to have sex with me, there’s a room full of other people they can
have sex with and move on. Same goes for me. The stakes are also actually lower
[in terms of HIV risks], even if there’s a rejection factor involved”.

According to Bailey, the more conversations prior to engaging in kinky sex were had,
the safer it was for them. There is an openness to the conversations that eventually lead
up to deliberate negotiations between prospective sexual partners, which may or may
not work out. If the deliberate negotiations succeed, consent follows between partners,
and initial trust is established. Bailey also narrated their kinky sex experiences related to
deliberate negotiations:

“All my safer sex practices come from my kinky sex practices, which are all
about consent and negotiations. Communication and heightening pleasure. I’m
maintaining the wellbeing of all people involved. Being clear about which things
can be protected and nurtured, and which things can’t. My safer sex practices
are due to philosophies and values [of kinky sex]. I’m never in a situation where
I accidently don’t have safer sex. For many of us [trans men], being kinky has
been an important component of our survival”.

There were other facets of kinky sex that were vital to the promotion of their HIV
resilience. Based on their personal experiences, they were able to encounter more gender-
affirming CMSM during their kinky sex exploits. According to Bailey:

“I’ve had a lot of socialization experiences during my sexual encounters. A
lot of the [positive] acknowledgements of my gender in the wider social and
sexual sphere have been really affirming, especially since I transitioned. Al-
most every [kinky sex] sexual interaction since I transitioned has been about
gender-affirming relations”.

During their sexual encounters in the earlier years at spaces such as bathhouses,
bars, and online apps, where deliberate negotiations between prospective sexual partners
were not as valued, prioritized, or even considered, Bailey noted that there were less
opportunities to meet CMSM who made them feel accepted or gave them a sense of
belonging in the MSM community. They shared that they were much more likely to
experience a greater sense of belonging and/or an affirmation of their gender in the spaces
where kinky sex was the norm.

Another vital facet of engaging in kinky sex that Bailey emphasized is their greater
appreciation for the discipline to avoid the use of alcohol and drugs during deliberate ne-
gotiations and kinky sex in order to mitigate sexual health and HIV risks. Bailey explained
this decision to avoid alcohol and drugs while initiating and then engaging in kinky sex:

“I guess one of the things I would have to say is that it goes back to the communi-
cation and clarity. I have not been a person who was having sex while high. I’ve
used recreational drugs. But I don’t have sex while doing it. That goes back to
the kinky sex. Safe, sane, and consensual. You can’t give consent if you are drunk
or on drugs”.

Beyond having provided the opportunity to meet, socially engage, and have sex with
more trans-affirming CMSM, Bailey reported in their interview that Downtown Toronto
was a prime location like no other place in Canada. They reported that in terms of accessing
trans-competent health and social services, other cities could not match what Downtown
Toronto offered, “I use every resource accessible to me. That’s why I live in this postal
code. It’s the most resource rich area in the country. Outside of the Downtown core, most
everything I need would be difficult to access”.

Despite their laudable access to many health and social services, Bailey was keen
to draw attention to the fact that, based on the HIV services and programs they have
encountered and had the opportunity to evaluate with their long-term partner, most
prevention interventions in the Ontario HIV sector were centered on the contexts, risks,
practices, and needs of CMSM. Bailey expressed their frustration as they explained:
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“Unfortunately, in most community health centres and clinics, their attention
is very much focused on cis gay men and their sexual health. So that’s where
all the efforts for STI and HIV prevention programming go. The type of sex I
have, it doesn’t always line up with traditional notions of condom use and the
transmission of HIV. That has been a problem. I learned a lot of facts that I didn’t
know previously as I engaged more and more in kinky sex. When I sought out
information about how we could protect ourselves, I found that all agencies just
had a script. Here’s how gay men have sex. Here’s how we convey condom use
as safer sex. Everything else, just goes away. That re-traumatizes trans men who
have sex that does not line up exactly with sex of most cis gay men”.

In addition to a lack of consideration for the specific contexts, risks, practices, and
needs of TMSM, Bailey added that many healthcare practitioners and service providers
made assumptions that could prove harmful to them as a trans man:

“With me being trans, the assumption of many in healthcare was that my sexual
partner and I both have penises that ejaculate, and all that top bottom shit that
didn’t apply to many of us at all. That’s why PreP is bothering me. It’s the
new condom campaign. It still fucks up everything in my life . . . it’s traumatic
for me to constantly hear the terms ‘gay, bisexual, and MSM’ in healthcare . . .
with my life constantly having to be subsumed under that MSM category, and
yet, as a trans man [who has sex with men], still be largely excluded. People
in healthcare need to understand that what they routinely offer in their HIV
prevention programs for cis gay men don’t always apply to trans men”.

Bailey described that, in addition to the usual emphasis on the use of condoms
and PrEP, there is a need to increase the focus on knowledge and skills for promoting
deliberate partner negotiations and the benefits of engaging in kinky sex in HIV prevention
interventions tailored for TMSM. According to Bailey:

“As an example, I have yet to see much more healthcare or health services
sites on the internet primarily focused on communication and negotiation skills,
particularly in the context of trans men’s sexual health and kinky sex. With
regards to safer sex for trans men who have sexual experiences with other men,
nobody is really talking about it”.

3.3. Cameron

Cameron is a 53 year old French Canadian whose knowledge about sexual health
practices and HIV risks and treatments comes mostly from several years of volunteering
in Toronto LGBTQIA+ agencies and ASOs, and having very close friends who are MSM
living with HIV.

Cameron began their interview by sharing with us how long they have been actively
part of the LGBTQIA+ community of Toronto and their heartfelt gratitude for having
several long-time friends from the community who have provided them with immense
emotional and practical support over the years. According to Cameron:

“In terms of friends, I have had a ton of support. I was always very engaged,
and I was also privileged in the sense that I was able to navigate the [Ontario]
healthcare system with the help of friends from the community. I knew [other
trans] people who knew people so I could get good counselors, good doctors,
and care and services I needed”.

It has been this kind of consistent social engagement that has connected Cameron to
bankable support systems within their chosen community. With respect to promoting their
HIV resilience, Cameron expressed that community resources were vital to overcoming
their specific challenges as a trans man and helping them thrive. Having spent so many
years living in Toronto, Cameron has seen the city go through many changes, particularly
in the Church and Wellesley area (i.e., “the village”), and how these changes have affected
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their community since the HIV epidemic began in the early 1980s. They explained how
these changes have also personally affected them and the decisions they have made along
the way. Cameron shared their experiences and the reasons why they have made certain
calculated choices:

“Back then, I did go to bathhouses, but I didn’t really feel comfortable there.
Being a trans man, I didn’t get bottom surgery. So I was kind of uncomfortable
about going to bathhouses. Nowadays, usually, a bar I go to is the Black Eagle.
There’s a monthly event called ‘ruff house’, not sure if you’ve heard about it. It’s
like a BDSM sex space at [a club that is no longer operational]. So it happens once
a month, and that’s a place where I can go where I can actually come out as trans,
and it does not seem to be a problem in the kinky BDSM community. It seems to
be less of a problem amongst cis men in that space, and I think, people there are a
bit more open. I’ve also been online, like most everyone else. I’ve had some bad
experiences of feeling objectified. Like, some people who don’t even know me
asked me really intrusive questions about my genitals. So you know, I just kind
of rather meet in person and talk first”.

Then, Cameron shared how later in life they eventually found private house sex parties,
which have become crucial to keeping kinky sex and deliberate partner negotiations as
enduring, viable, safer options, specifically for a trans man such as them:

“I’ve tried very hard to avoid occasions where there will be spur-of-the-moment
sex. That’s why I prefer going to private [house] sex parties, where the circum-
stances are more controlled and contained . . . where there is an understanding
among everyone in attendance. In terms of being with someone in private,
it’s where I can develop more communication and connections, and really, the
conversations don’t have to take that long!”

The deliberate partner negotiations may involve numerous aspects such as preferences,
roles, and safety strategies, but almost always involve addressing sexual health, STI, and
HIV risks, even if the negotiations are short and quick. Cameron described their experiences
related to building trust through deliberate negotiations prior to kinky sex at private house
sex parties:

“In these private sex parties, there is more talk and developing trust. There’s also
the conscious elements of the power dynamic and power cycle, which makes it
more exciting! Kinky sex is like a different flavor of sex, where we can embed
more safeguards for trans folks like me”.

When their sexual encounters were mutually satisfying, the experiences were not only
safe, but they also became truly gender-affirming for Cameron. They reported, “I haven’t
had sex with trans men. I’m mostly attracted to cis men. When I suspect that they want to
have sex with me, it seems like they think I’m hot. This is when I feel most accepted”.

It was this kind of confidence and positivity that they developed when they experi-
enced gender-affirmation from prospective kinky sex intimate partners at house parties,
in addition to the increased feelings of safety and control they gained in the process. Al-
though there were MSM who still drank alcohol and took drugs in private house sex parties,
Cameron and the TMSMs who they knew who engaged in kinky sex intentionally remained
alcohol- and drug-free in order to feel safe, stay in control and sober during deliberate
negotiations, and clear headed to provide consent and build trust. Cameron shared how
they felt they already had enough safety issues to contend with in the first place, and why
it would be unwise for them to use alcohol or drugs that would decrease their ability to
efficiently navigate deliberate negotiations prior to kinky sex, as well as provide or gain
consent, “I’ve definitely seen it, especially in bathhouses. I don’t participate in it. I’m
not interested in drugs. I drink socially . . . that’s about it. I already have enough safety
concerns so I don’t want to compound them with drug use during sex”.
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As we continued to discuss sexual exploits and access to safer options, Cameron, who
was originally from the province of Quebec, explained why they were first attracted to
the promise of living in Downtown Toronto, “Ultimately, I found [a city in the province of
Quebec] was too small a community for me to be comfortable in, and not as accepting of
trans folks like me. I wanted to meet guys, and overall, it had less open-minded men than
Toronto”. They shared details on how they eventually recognized just how ahead of the
pack Toronto was in terms of accessible health and social services for trans men, and how
important this was to them:

“When I was in Quebec, it took me a really long time to find the right doctor. It
was really hard to find any family physician who would take me in as a patient.
Here in Toronto, it was easier to find a doctor, there’s just so many . . . trans-
friendly doctors too. Seriously, I found a family physician within two weeks
of moving here. But then, he later moved out of town. It didn’t matter since I
immediately found another doctor from the same clinic [at the gay village]. There
are more health and support services for trans people here as well. Hands down,
for trans people, Toronto is the place to be”.

However, Cameron also described how disappointed they were to find out that
most of the current HIV prevention interventions and campaigns they encountered were
predominantly focused on the use of condoms and PrEP, which they acknowledged were
very important, but noted to be geared more specifically to address concerns more pertinent
to CMSM. Although they recognized that the vast majority of MSM in the province were
cis, they also wanted to emphasize that prevention interventions focused on condoms
and PrEP, that were targeted efforts to promote HIV resilience among CMSM, were not
always as pertinent to them as TMSM. Cameron felt that if more MSM, especially CMSM,
were made aware and informed of other sexual health practices, particularly those that
line up with the practices of TMSM, then this would promote the resilience of TMSM to
HIV. Additionally, they suggested that it would be essential for healthcare and service
providers to learn more about the actual STI and HIV risks of TMSM. Cameron believed
that many providers still thought that all trans men were at low risk for HIV and other
STIs. Cameron reported:

“Even though I was kept being told by people in health services that my risk for
HIV was very low, I still tested for it every six months. I practiced safer sex with
cis gay men, but I just felt better getting tested. So I got tested a lot!”

According to Cameron, what is harmful to TMSM is that many of the HIV services
and programs, on one hand, treat TMSM as individuals with low sexual health risks
that warrant little public health concern, and on the other hand, lump them together and
combine them in the same category as CMSM, as if TMSM had no distinct sexual health
practices and needs. They shared from their own experiences that even well-meaning
healthcare and service providers did not have as much awareness that TMSM need to have
HIV prevention interventions that are customized to their own sexual health risks and
practices. Although the efforts to focus on promoting deliberate partner negotiations have
over the years seemingly been almost sidelined in HIV services and programs in favor of a
focus on promoting the use of condoms and/or PrEP with the HIV risks and sexual health
practices of CMSM in mind, Cameron clearly believed that there is a need to seriously
rethink and reconsider what will work best for HIV prevention interventions specifically
customized for TMSM.

4. Discussion

In addition to the stereotypes, prejudice, stigma, and discrimination they have regu-
larly faced from society as part of an umbrella HIV risk-category population, TMSM and
CMSM have also historically shared other experiences and contexts worth noting. For
instance, as we learned from the case studies, particularly from the experiences shared
by Aki and Bailey, TMSM may also persistently face other HIV acquisition risk factors
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that commonly affect CMSM, such as financial struggles due to underemployment or
unemployment. Several studies have documented the economic hardships experienced
by many MSM (including TMSM), which inadvertently lead some MSM to engage in
transactional sex work for survival [8,60–64]. Related to their capacity to promote their
resilience to HIV, engaging in sex work has been found to increase the sexual health and
HIV risks of MSM [15,16,35]. Other critical factors that significantly impact the capacity of
both TMSM and CMSM to promote their HIV resilience are their perceived social support
and accessible community resources that help them meet their most basic needs. In the
case of TMSM, this reliance on and great appreciation of social engagement, social support,
and accessible community resources were distinctly exemplified by the experiences and
sentiments described in all three case studies. Several research studies have emphasized the
benefits gained by MSM and trans individuals from having perceived social support from
LGBTQIA+ friends [65–69], and strong connections with gender-affirming communities
and sexual health care [46,47,51–53,65], especially those that prioritize the elimination of
cisgenderism and transphobia [70]. They have also emphasized the need for such HIV
services and programs to create sustainable opportunities to increase the financial security
of TMSM, as well as develop more opportunities for TMSM to receive gender affirmation
and social support from accessible community resources.

However, aside from the factors that TMSM have in common with CMSM that impact
their capacity to promote their resilience to HIV, our three case studies illustrated that
TMSM also have experiences, strategies, and sexual health practices that they favor or
choose to exercise in order to lower their sexual health and HIV risks, which not as many
CMSM seem to have or carry out as often (please see Table 1 for the thematic commonalities
found among the three TMSM case study interviews). According to our participants,
whereas many more CMSM reportedly frequent bathhouses and bars, as well as rely on
online dating or hook-up apps to meet other MSM, as TMSM, they have personally had a
stronger inclination to invest their efforts into seeking spaces that allow them to engage in
kinky sex. This is because with kinky sex, there is the built-in protective strategy of going
through deliberate negotiations between prospective sexual partners prior to engaging in
sexual activity.

Table 1. Thematic commonalities found among the TMSM case study interviews.

Commonalities found among all Three TMSM Case Study Interviews:

Participants’ appreciation for social engagement and support, and accessible
community resources
Deliberate partner negotiations seen as useful for fostering risk-mitigating strategies

Commonality found in the case study interviews with Aki and with Bailey:

Participants’ experiences with financial struggles due to underemployment and unemployment

Commonalities found in the case study interviews with Bailey and with Cameron:

Participants’ appreciation for gender-affirming sexual encounters
Participants’ strong preference to avoid alcohol to remain sober during sexual encounters
Participants’ strong preference to avoid drugs to remain clear-headed during sexual encounters
Participants’ concern for the predominant focus of HIV prevention intervention services and
programs on the specific contexts of CMSM and the pressing need for more trans-focused and
trans-competent health and social services

As a crucial point of clarification, when kinky sex was mentioned or discussed by
the three TMSM participants in our case studies, they were referring to the catch-all term
for a range of sexual practices that included BDSM, role play, fetishes, and other sexual
practices that essentially involved consensual deliberate partner negotiations, as well as
pleasurable experiences for all of the parties involved. Although it is beyond the scope
of this article to present an elaborate discourse on kinky sex that explicitly discusses the
complex relationship between kink and trans masculinity, it is important to acknowledge
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that there is published academic literature available that discusses this relationship in
greater detail [71–73].

Based on the experiences of our three TMSM participants that were narrated in our
case studies, deliberate partner negotiations prior to kinky sex foster clearer communica-
tion, establish explicit consent, and build trust, which are all important tactics that could
be employed, in addition to the other risk-mitigating strategies that have been more tradi-
tionally perpetuated by CMSM-focused HIV services and programs such as the promotion
of HIV status disclosure, condom use, and PrEP use [1,8,9,62]. In the last two decades,
deliberate negotiations, clearer communication, explicit consent, and the forging of trust
have gradually been entrenched and deeply embedded as part of evolving frameworks
(i.e., safe, sane, and consensual (SSC); risk aware consensual kink (RACK); and caring,
communication, consent, and caution (4cs)) that have informed and helped establish the
culture and norms of BDSM, role playing, and other forms of kinky sex [74–76].

The practice of having deliberate negotiations between prospective or regular sex-
ual partners prior to engaging in sexual activity to mitigate sexual health risks, specifi-
cally the risks of HIV transmission and acquisition, has been thoroughly researched, and
even supported by HIV prevention intervention services and programs, for over four
decades [77–80]. In particular, studies have examined the strategies, tactics, and challenges
associated with using timely communication to obtain consent, often to engage in condom-
less anal intercourse, among MSM [77–80]. However, more recent research has shown that
since the advent of PrEP, previous safer sex norms among MSM have arguably been dis-
rupted as the centrality of condom use in HIV risk reduction has apparently decreased and
new patterns of deliberate partner negotiations have consequently been introduced [81],
likely including new patterns of deliberate partner negotiations involved prior to engaging
in kinky sex.

Two facets of engaging in deliberate partner negotiations and kinky sex that our par-
ticipants emphasized as crucial to promoting their HIV resilience were the significance of
experiencing the validation of their gender identity from trans-affirming sexual partners
and remaining sober during negotiations and sexual activities to ensure clear communica-
tion and explicit consent. Bailey and Cameron, in particular, detailed specific experiences
and perspectives that underscored their personal appreciation for gender-affirming sexual
encounters as well as their strong preferences to remain sober and clear headed during
these sexual encounters. These two facets have already been previously explored and docu-
mented as research has already covered the benefits of receiving social gender affirmation
during sexual interactions [45], and the complications brought about by alcohol and/or
drug use during deliberate negotiations and sexual exploits that follow [77].

Among the many important messages that our participants conveyed in our case
studies, a very salient point that they made concerned the need for having more accessible
trans-focused and trans-competent care and services to promote their resilience to HIV.
Despite their appreciation for being able to live and access many of their much-needed
resources in Downtown Toronto, Bailey and Cameron discernibly expressed concern for
the predominant focus of HIV prevention intervention services and programs they could
access on the specific contexts of CMSM and the pressing need for more trans-focused and
trans-competent health and social services. It has already been established that TMSM
are at elevated risk of HIV, and therefore, they require access to HIV services and pro-
grams that are both tailored specifically for them [82], and preferably amenable to further
adaptation [83]. In fact, TMSM have been found to have unique challenges related to
accessing health services and the mitigation of HIV risks, ranging from obtaining optimal
gender-affirmative care to negotiating safer sex with CMSM [8].

In terms of practical supports, free or low-cost HIV testing, condoms, and lubricants,
as well as PrEP, are foundational HIV prevention strategies that are geared towards the
needs of MSM, yet are often inaccessible to TMSM. In the global context of stigma and poor
healthcare access, TMSM face additional barriers to HIV prevention services since many
healthcare and social service providers are unaware of, unfamiliar with, or insensitive
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and unresponsive to their risks and needs [2,62]. Research has shown that TMSM have
reported inadequate access to basic prevention services and that they have been less likely
than CMSM to have access to HIV testing, condoms, lubricants, and PrEP [2,62]. This
indicates the need to enhance access to basic HIV prevention services for TMSM, including
MSM-specific services [2]. The barriers to such access have included both general and
trans-specific difficulties in accessing sexual health services, a lack of trans health knowl-
edge among testing providers, limited clinical capacity to meet HIV testing needs, and a
perceived gap between trans-inclusive policies and their implementation in practice [1].
Many TMSM still lack adequate information about PrEP and have encountered significant
barriers to accessing PrEP. They have also reported that many providers avoid important
discussions regarding sexuality and contraception related to the contexts of TMSM [62].

Beyond drawing attention to the issue that TMSM have perceived additional barriers
to gaining access to HIV prevention intervention services and programs compared to their
cis counterparts, the lived experiences of our participants described in our case studies
support the data from prior research that has highlighted the need to develop and provide
HIV services and programs that would meet the unique needs of TMSM. Therefore, more
detailed, specifically designed studies, services, and programs for TMSM are necessary to
complete what we do not know about their sexual health needs, HIV risks, challenges, and
strengths [8,24,83].

In the adaptation, tailoring, and creation of HIV prevention intervention services and
programs for TMSM, the changes and improvements would first need to be explicitly
designed to help prevent significant issues such as the exclusion of trans perspectives
and preferences, as well as the promotion of gender dysphoria among TMSM, at the
most fundamental levels. These changes and improvements would need to ensure the
implementation of supportive language and pronoun use directed by the trans individuals;
use of trans individuals’ preferred body terminologies or general terms that do not gender
the body in services and program pamphlets, resources, and discussions; promotion
of supportive interpersonal engagements of service providers; and hiring more trans
individuals on staff [84]. Integrating sexual health information “by and for” TMSM into
health services, such as some of the information shared by our participants in the case
studies we presented in this article; involving peer support from a more trans-affirming
community; addressing the psychological wellbeing of TMSM; and increasing internet-
delivered information for TMSM and their sexual partners, have been seen by TMSM as
important aspects for improvement and innovation in future HIV prevention intervention
design and delivery [25].

Trans men often encounter resistance and reluctance pertaining to their healthcare
needs, and are routinely left out of representation not only in healthcare and research, but
also in education [85]. Several researchers have indicated the dire need to raise awareness
among, and provide appropriate education and training on the contexts, sexual health
and HIV risks, and most useful and effective safer sex practices and prevention tactics
(e.g., communication and negotiation skills) specific to TMSM, to not only the healthcare
and service providers in the HIV sector, but also the CMSM, TMSM, and other trans
individuals [14,15,25,84–88]. Some researchers have pointed to the lack of relevant HIV risk
education and re-education in TMSM communities, especially around the lack of condom
use and other practical evidence-based preventive strategies [14,15]; while other researchers
have gone as far as advocating for promoting these awareness and training efforts to be
incorporated into the post-secondary education curricula of future health professionals
in order to ensure future gender sensitive and affirmative care in sexual health [87,88].
Collectively, these recommendations could potentially help rectify the lack of awareness
and knowledge on, and neglect of the prevention contexts and preferences of TMSM in, HIV
services and programs, which our participants called attention to in our case studies. These
recommendations have also brought to light what we believe is the shared responsibility
of TMSM, CMSM, their healthcare and service providers, and larger communities; the
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shared responsibility to redress the inattention to the HIV prevention needs of TMSM so
that TMSM are not left out in the ongoing mission to end the HIV epidemic.

Ultimately, the HIV prevention intervention services must tailor their programs and
efforts to focus on and address concerns more pertinent to TMSM and their MSM part-
ners [8,16,24,83], such as promoting and generating more spaces that: (a) help improve the
financial stability of TMSM; (b) allow for and facilitate deliberate partner negotiations and
kinky sex; (c) promulgate clearer communication and the establishment of explicit consent;
(d) endorse and encourage gender affirmation and validation; and (e) educate other MSM,
providers, and the larger communities about the kinds of sex that TMSM engage in and
the HIV prevention strategies, services, and programs that will be the most suitable and
effective for them. It would also be critical for HIV services and programs to recognize
that not only do they need to disaggregate trans women from MSM in the development
and creation of HIV prevention strategies to mitigate HIV risks, as some researchers have
suggested [31], but based on the perspectives and lived experiences of our participants that
we described in our case studies, they also need to disaggregate TMSM from CMSM in the
design and implementation of their HIV prevention efforts and care programs.

5. Conclusions

We have learned that as much as TMSM could greatly benefit from the MSM-focused
HIV prevention interventions, they still require services and programs that promote spaces
and sexual health practices that they believe would make them feel more validated and
affirmed, healthier, and safer. Incorporating information in HIV services and programs that
places greater emphasis on deliberate partner negotiations, such as those that are highly
valued in the practice of kinky sex, is only one step towards explicitly supporting TMSM.
They also need other MSM, their healthcare and service providers, and the larger LGBTQIA+
communities to become more aware, acquire more tailored education and training, and
learn and care more about their preferences, needs, challenges, and strengths as TMSM, so
that everyone could continue to help promote their resilience to HIV in solidarity.

In order to promote the spaces and sexual health practices that would help TMSM feel
more validated and affirmed, healthier, and safer, future research projects could potentially
conduct studies that would not only further investigate more of the resilience-building
factors that could be incorporated into HIV services and programs specifically dedicated to
the contexts and needs of TMSM, but also actively and collaboratively involve TMSM in
their research efforts. In the future, the scholars working on this research agenda would
need to prospectively identify and implement innovative ways to meaningfully involve
TMSM in their studies, perhaps by considering community-based participatory research as
well as strengths-based, capacity-building approaches that would include TMSM from the
community as the key opinion leaders, community advisory board members, knowledge
and cultural brokers, and/or peer researchers who are significantly invested in the work of
forward-thinking research teams. These approaches could conceivably help obtain even
more useful knowledge that was not garnered by our study, primarily due to the lack of
involvement and direct input of TMSM in its research process and conduct.
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Abstract: A large body of research has documented the far-reaching health consequences of mass
incarceration in the United States. Yet, less scholarship has examined the relationship between former
incarceration and oral health, a key reflection of health and disease occurring within the rest of the
body. Using data extracted from the National Survey of American Life (n = 3343), this study examines
associations among former incarceration status, duration of detention, and self-reported oral health
among African American women and men. Results from gender-stratified ordered logistic models
reveal that formerly incarcerated African American men and women experience significantly poorer
oral health than their never incarcerated counterparts even after controlling for important social
determinants of health. Furthermore, oral health is curvilinearly associated with the length of time
that men are incarcerated such that odds of poor health decrease as detention duration increases up
to approximately 15 years incarcerated. After 15 years of detainment, the odds of poor health tend
to increase as duration increases. Findings extend research identifying gendered spillover health
consequences of contact with the criminal legal system. Health professionals and policymakers
should be conscious of incarceration as an important deleterious experience for the immediate and
long-term condition of people’s teeth, mouth, and gums.

Keywords: incarceration; prison term; oral health; African Americans; gender; teeth; gums

Despite decarceration efforts in recent decades, the United States remains a world
leader in incarceration with an imprisonment rate of 358 per 100,000 residents [1,2]. Re-
search has demonstrated that people ensnared in the sprawling US criminal legal system
experience extensive social, psychological, and economic consequences [3]. Mass incarcera-
tion reflects the disproportionate incarceration of specific social groups and comparably
high incarceration rates historically and internationally [4]. In 2020, Black men were in-
carcerated at a rate 5.7 times white men, and Black women were 1.7 times more likely
than white women to experience incarceration [1]. A large and growing body of literature
documents the impacts of mass incarceration on US health disparities. Studies show that
mass incarceration is a contributor to higher mortality, worse mental health patterns, and
increased rates of communicable and chronic disease [5–13]. Despite the breadth of the
literature, few studies examined whether incarceration is associated with oral health, which
encompasses the condition of people’s teeth, mouth, and gums. This omission is notable
considering that oral health is an integral part of one’s overall health status and operates
as a mirror of health and disease occurring within the rest of the body [14–16]. This study
extends the literature by examining the association among former incarceration, duration
of detention, and oral health among African American women and men.

Incarceration reflects confinement in a penal facility including federal or state pris-
ons, or county or city jails. Experiencing incarceration is likely to deteriorate oral health
for several reasons. First, despite incarcerated Americans being guaranteed the right to
healthcare according to the Eighth Amendment of the US Constitution, penal healthcare
systems more often provide reactive medical care (e.g., responding to health emergencies)

Int. J. Environ. Res. Public Health 2022, 19, 12906. https://doi.org/10.3390/ijerph191912906 https://www.mdpi.com/journal/ijerph
97



Int. J. Environ. Res. Public Health 2022, 19, 12906

rather than preventative health services (e.g., health screening exams) [8,17–19]. Hence,
the subpar quality of healthcare services for those incarcerated may lead to poorer oral
health while incarcerated and after release. Second, threats to safety, meals with insuffi-
cient nutritious value, and lack of quality oral hygiene products while incarcerated likely
contribute to worsening oral health, and these patterns may worsen the longer a person
is confined [20,21]. Third, following release, formerly incarcerated adults face challenges
in accessing and receiving oral healthcare services due to a lack of transportation, health
insurance, or sufficient medication to manage health conditions that have oral health rami-
fications [16,22,23]. Hence, comparing adults with and without former incarceration status
is important for understanding oral health disparities given that reentry into society neces-
sitates navigating the US healthcare system (e.g., obtaining insurance, locating providers,
and scheduling appointments).

The present study offers three contributions to the research literature. First, this
study focuses on variation in self-reported oral health status among African American
adults. While a preponderance of studies found that incarceration is associated with
poorer health, [5–8] fewer studies examined whether this pattern holds for oral health,
a key marker of overall health status [14–16]. Furthermore, Black Americans typically
experience poorer oral health than people of other ethnoracial backgrounds [24]. However,
we know less of whether disproportionate exposure to incarceration for Black Americans is
a contributing factor to persistently poorer oral health patterns. Identifying the significance
of incarceration for oral health is important considering that research identifies innumerable
immediate and long-term consequences in other domains (e.g., labor market, housing,
and education) [25,26]. By extending research documenting the spillover consequences of
contact with the legal system, this study aims to inform health professionals of incarceration
as a potentially important deleterious experience for oral health.

Second, this study examines two indicators of former incarceration status including
whether one has ever been detained in a prison or jail, as well as the duration of one’s
detention. Studies examining associations between incarceration and health typically focus
on single indicators of incarceration status (i.e., yes or no) to the neglect of additional
measures that may add supplementary information about one’s experience (e.g., years
served) [5,6]. Research shows that any incarceration experience is associated with worse
health consequences than the length that one is incarcerated [7,27]. However, the literature
has sparsely tested whether these findings hold for oral health. Therefore, examining
incarceration experience and detention duration offers an important contribution to the
literature. Third, this study identifies associations between incarceration and oral health
among men and women separately. To this end, some studies found that women experience
worse health consequences from incarceration than men, and we interrogate this possibility
for oral health.

1. Background and Theory

1.1. Mass Incarceration and Health Disparities

Two percent of all Black men in the United States are incarcerated [1]. Because the
criminal legal system in the US is so vast, it shapes innumerable social domains including
health. Research documents the profoundly negative effects of mass incarceration for
health disparities [5–10,13,28–30]. Moreover, after release, incarceration affects the long-
term health of those once ensnared in the system due to greater financial strain, the
difficulties of reentering society, and the stigma attached to a criminal record [5,6]. Despite
the voluminous literature documenting the ill-health effects of incarceration, we know less
about the association between incarceration and oral health. Among the few studies closely
related to the topic, findings show that incarcerated adults face greater struggles accessing
oral care [20]. In other words, there is reason to anticipate that former incarceration
is associated with poorer oral health compared to similarly positioned people without
incarceration experience.
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1.2. Incarcerated Populations and Oral Health

The oral health literature typically does not incorporate incarcerated populations,
which has led to a relatively small boy of literature on incarceration and oral health. Of the
studies inclusive of the carceral world, incarcerated people generally experience poorer oral
health than nonincarcerated people [31,32]. One contributing factor is that those who are
imprisoned struggle accessing quality healthcare, which includes oral healthcare [18,20,33].
Research shows there is a general lack of dental care and support in penal facilities for
currently incarcerated people [31,34–37]. Unclear US federal and state guidelines on dental
policy and procedures for prisons lead to a lack of services for incarcerated people [13]. As
a consequence, the prevalence of treatable and preventable diseases such as periodontitis is
high among those who are incarcerated and continues to be a challenge for those who need
care [38,39]. Furthermore, among inmates, at least one study has found that longer deten-
tion durations are associated with progressively decaying dental health [34]. This finding is
notable considering studies typically identify that experiencing incarceration of any amount
of time is worse for health than the length of incarceration [7,27]. Ultimately, data limita-
tions make it difficult to assess oral health for people who have experienced incarceration
in the United States, which highlights the importance of the present study’s foci.

Oral Health among Incarcerated Black Men. Incarcerated Black Americans face additional
structural barriers to maintaining oral health and accessing treatment beyond the barrier
that incarceration generates [34,40]. In other words, racial disparities in oral health occur
not only in the general public to the disadvantage of Black populations, but also within
the prison system. A consistent finding in the few studies that have documented racial
disparities in oral health is that Black inmates are more likely than their white counterparts
to have decaying teeth [34,41]. The present study builds on these insights to identify
whether former incarceration status factors into variation in oral health among African
American men and women specifically.

Oral Health among Incarcerated Black Women. Among incarcerated populations, evi-
dence shows that women’s healthcare needs including oral healthcare are typically more
underserved than men [42]. In addition, incarcerated women from racially marginalized
backgrounds more often experience oral pain than their white counterparts [40]. Said
differently, incarcerated women are generally less likely to have their healthcare needs met,
and this gender disadvantage is worse for women of color [43]. Poorer access to treatment
and worse quality of care on average leads incarcerated women to hold more negative
views of the treatment they receive while in prison [33,42]. Lack of proper oral healthcare
has immediate and long-term ramifications. One study conducted outside of the US found
that incarcerated women’s perception of their oral health was strongly associated with
their quality of life including perceived physical discomfort, psychological disability, and
social disadvantage [40]. Thus, research demonstrates the struggles that many incarcerated
women face with receiving proper dental healthcare, and studies document the importance
of care for maintaining oral health for a person’s quality of life.

1.3. Predictors of Post-Release Oral Health

Maintaining oral health and hygiene encompasses routine dental visits, transportation
access to care, and having health insurance plans that cover dental health [22,44]. Moreover,
despite the importance of wellness checks, disparities in access to care exist with consider-
able health consequences. Unfortunately, dental care creates one of the highest financial
barriers in comparison to other healthcare services, and insurance plans sometimes do not
cover dental health [45]. For formerly incarcerated people, the lack of publicly funded
programs to assist with covering the cost of dental care creates challenges in accessing and
financing care [45]. Routine dental visits often involve 6 month wellness checks, which
studies show are clinically beneficial for people [46]. According to a meta-analysis, less
frequent dental visits are associated with an increase in dental decay and tooth loss, as well
as a lower perceived quality of life [46]. Regular oral wellness checks are important for
identifying, treating, and managing some chronic diseases. For instance, evidence suggests
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that the tumor size and growth of many oral cancers increase with a decrease in dental
visits [46]. Regardless of incarceration status, white Americans are on average more likely
to receive preventative dental care, while less than half of Black Americans visit a dentist
at least annually [47]. Consequently, inequitable access to care for Black Americans is
compounded in the event that a person is formerly incarcerated.

Once a person is no longer incarcerated, reintegration into society remains challenging
given the stigma associated with imprisonment and a criminal record [40]. Even if a
person successfully navigates the healthcare system to schedule an appointment and visit a
healthcare provider, almost half of people who have been incarcerated report experiencing
discrimination from healthcare workers [48]. Thus, incarceration can cause long-term
negative impacts on oral health via the stigma and discrimination one experiences in the
healthcare system. Ultimately, formerly incarcerated adults are expected to have poorer
oral health than their never incarcerated counterparts.

2. Summary and Hypotheses

The present study examines the association between incarceration experience and
self-reported oral health among African American men and women. On the basis of the
background research and tenets of our conceptual framework, formerly incarcerated people
face extended challenges in accessing quality dental healthcare. Hence, Hypotheses 1a,b
anticipate that (a) women and (b) men with a history of incarceration will have worse
oral health than their never incarcerated counterparts. While foregoing studies typically
show that any incarceration experience is worse for health than the amount of time one
is incarcerated, some studies identified that oral health worsens as detention duration
increases. Thus, Hypotheses 2a,b anticipate that longer durations of incarceration will be
associated with poorer oral health among (a) women and (b) men.

2.1. Data and Methods
2.1.1. Data

Survey data for this study were extracted from the National Survey of American
Life (NSAL), a nationally representative household probability survey collected between
2001 and 2003. The NSAL included 3570 non-Hispanic Blacks, 1438 non-Hispanic Black
Caribbeans, 891 non-Hispanic Whites, and 183 Hispanics. The survey emphasized the
nature of race and ethnicity within the US Black population by interviewing national
samples of African American (n = 3570) and Caribbean (n = 1623) immigrant and older
generation populations [49,50]. Full details about the sample and survey were published
elsewhere [49,50]. Most interviews were conducted face-to-face in English. The NSAL data
are well positioned to address the present study’s aims for at least three reasons. First,
the NSAL is one of few surveys to include questions on former incarceration, detention
duration, and perceived oral health at the height of mass incarceration in the US. Second, the
NSAL includes a nationally representative sample of African Americans. The representative
and adequate sample allows for meaningfully examining variation in oral health among
African American men and women separately [51–53]. Third, the data represent one of
the most comprehensive social surveys of US-residing people of African descent ever
conducted [50,54]. Thus, the data align well with the present foci.

2.1.2. Dependent Variable

Perceived Oral Health Status. The dependent variable, self-rated oral health, is a com-
monly used subjective global assessment of oral health status. We use this measure for
three reasons. First, the measure aligns with tooth loss, oral pain and discomfort, and
dentists’ professional ratings of oral health [55–57]. Thus, the measure provides a valid,
reliable, and cost-efficient way to assess oral health [58–60]. Second, the measure is a strong
predictor of other health measures including hypertension, diabetes, and obesity [56,61].
Third, the item we use is commonly used in the research literature and has been validated
for study population [62–64]. Self-rated oral health derives from answers to the following
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question: “How would you rate the overall condition of your teeth, gums, and mouth at
the present time?” Answers were coded into five categories such that poor = 1, fair = 2,
good = 3, very good = 4, and excellent = 5.

2.1.3. Independent Variables

Formerly Incarcerated. Formerly incarcerated identifies whether a person has ever spent
time in a jail or prison (yes = 1).

Years Spent Incarcerated. Incarceration duration reflects the length of time in total
years that a person experienced incarcerated in the past. We utilized a squared term in
multivariable models given that the measure is overdispersed for women and men.

2.1.4. Covariates

The present study incorporates several measures important to research on criminal
legal contact and health including age, education, employment, marital status, and health
insurance status and type [28,29,65,66]. Age measures years since birth. Education mea-
sures completed years of schooling. Employment measures whether people are currently
working (yes = 1). Health insurance coverage includes whether a person has no insurance
(yes = 1), federally funded insurance (yes = 1), or employee sponsored insurance (yes = 1).
No insurance served as the reference group in multivariable models. We created three
marital status categories: married/cohabiting, formerly married (i.e., divorced, widowed,
or separated), and never married. Married/cohabiting served as the reference group in
multivariable models.

2.1.5. Methods

We began our analytic strategy by estimating descriptive statistics for African Ameri-
can adults for all study variables. Because we were interested in heterogeneity among the
two groups, we stratified all analyses by gender. This study utilized ordered logistic re-
gression models to examine self-rated oral health given its Likert scale construction [67,68].
We estimated four total models. The first models for women and men estimate the associa-
tion between former incarceration status and oral health while controlling for covariates
(i.e., Models 1 and 3). The second models for each gender group estimate the association be-
tween duration of incarceration and self-reported oral health among people who have any
history of incarceration (i.e., Models 2 and 4). Results from regression models are presented
using exponentiated coefficients for ease of interpretation (i.e., odds ratios). All statistics
presented are corrected for the complex sampling design of the National Survey of Ameri-
can Life. Reference groups for multicategory measures are indicated using the abbreviation
ref. Bayesian Information Criterion (BIC) statistics are calculated for each model.

3. Results

3.1. Descriptive Statistics

Descriptive statistics are presented in Table 1. On average, women rated their oral
health as poorer than men (women mean = 3.08, sd = 1.21; men mean = 3.18, sd = 0.98;
p < 0.05). Age ranged from 18 to 93 (women mean = 42.64, sd = 17.52; men mean = 41.58,
sd = 14.12; p < 0.05). Women averaged 12.48 (sd = 2.59) years of education, and men aver-
aged 12.50 (sd = 2.21). Approximately 73% of men were employed, which was significantly
higher than the 64% of women that were employed (p < 0.05). The percentage of women
who had federal program insurance (26%) was significantly higher than the percentage of
men who did (15%; p < 0.05). The percentage of men who had employee-based insurance
(62%) was significantly higher than the percentage of women who did (53%; p < 0.05).
African American men were more likely to fall into the married/cohabiting category (50%;
p < 0.05), while women were more likely to occupy the formerly married group (32%;
p < 0.05).
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Table 1. Descriptive statistics for African American women and men in the National Survey of
American Life, 2003.

African
American Women

African
American Men

Variables Mean/% SD Mean/% SD

Oral Health Status
Self-rated oral health * (range 1–5, 5 = excellent) 3.08 (1.21) 3.18 (0.98)
Incarceration Experience
Formerly incarcerated * 6.33% — 21.05% —
Years spent incarcerated * a (range 0–30.34) 1.81 (3.50) 2.35 (4.11)
Covariates
Age (in years; range 18–93) 42.64 (17.52) 41.58 (14.12)
Education (in years; range 4–17) 12.48 (2.59) 12.50 (2.21)
Employed (yes = 1) * 63.68% — 72.67% —
No insurance (yes = 1) 20.02% — 23.01% —
Federal program insurance * (yes = 1) 26.20% — 15.18% —
Employee sponsored insurance * (yes = 1) 52.78% — 61.81% —
Married/cohabiting (yes = 1) * 35.88% — 50.30% —
Formerly married * (yes = 1) 32.25 % — 19.14% —
Never married (yes = 1) 31.86% — 30.56% —

Sample size 2144 1166
Note: Analyses are corrected for the sampling design. Means and percentages (%) are presented with standard
deviations in parentheses (SD). * Means/proportions different at p < 0.05. a Only among people who have
experienced incarceration.

3.2. Incarceration, Duration, and Dental Health

Results from ordered logistic regression models estimating oral health for African
American women and men in the National Survey of American Life are presented in Table 2.
Model 1 estimates self-rated oral health based on former incarceration status and covariates.
Results show that formerly incarcerated women on average report poorer oral health by a
factor of 0.65 (se = 0.10; p < 0.01). Older women also reported poorer oral health on average
than younger women (OR = 0.98, se = 0.01; p < 0.001). Additionally, a year increase in
education was associated with an improvement in oral health by a factor of 1.09 (se = 0.02;
p < 0.001). On average, women with employment-based health insurance typically had
better oral health than those with no insurance (OR = 1.32, se = 0.14; p < 0.05), and women
who were formerly married had worse health than married/cohabiting women (OR = 0.81,
se = 0.08; p < 0.05).

To present the association visually, Figure 1 graphs fully adjusted predictions of
self-reported oral health for African American women across former incarceration status.
Figure 1 shows that formerly incarcerated women are significantly more likely to rate
their oral health as poor (12% probability versus 8%; p < 0.05) or fair (28% probability
versus 22%; p < 0.05), and significantly less likely to report their oral health as very good
(22% probability versus 27%; p < 0.05) or excellent (8% probability versus 11%; p < 0.05). In
other words, former incarceration is associated with worse perceived oral health among
women. In addition, Model 2 presented in Table 2 focuses on African American women
with a history of incarceration to identify the association between duration of detention
and oral health. Results show no significant associations among years spent incarcerated,
the squared term, and self-reported oral health.
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Table 2. Ordered logistic regression models predicting oral health for African American women and
men in the National Survey of American Life, 2003.

Self-Rated Oral Health (Range 1–5, 5 = Excellent)

African American Women African American Men

Model 1 Model 2 Model 3 Model 4

Variables OR SE OR SE OR SE OR SE

Incarceration Experience
Formerly incarcerated (yes = 1) 0.65 ** (0.10) — — 0.74 * (0.09) — —
Years spent Incarcerated — — 0.93 (0.09) — — 1.16 ** (0.06)
Years spent Incarcerated — — 1.00 (0.00) — — 0.99 * (0.00)
Covariates
Age (in years) 0.98 *** (0.01) 0.94 * (0.02) 0.98 *** (0.01) 0.98 (0.01)
Education (in years) 1.09 *** (0.02) 1.12 * (0.02) 1.09 ** (0.04) 1.21 * (0.10)
Employed (yes = 1) 1.01 (0.14) 0.93 (0.57) 1.53 * (0.25) 2.28 * (0.85)
Federal program Insurance (ref = no insurance) 0.79 (0.10) 0.83 (0.51) 0.97 (0.18) 1.22 (0.45)
Employee sponsored
insurance (ref = no insurance) 1.32 * (0.14) 1.43 (0.74) 1.05 (0.17) 1.28 (0.44)

Formerly married (ref = married/cohabiting) 0.81 * (0.08) 1.13 (0.52) 0.78 (0.12) 0.52 * (0.17)
Never married (ref = married/cohabiting) 1.13 (0.12) 1.59 (0.57) 1.13 (0.16) 1.46 (0.42)

Sample size 2144 127 1166 252
BIC 4396.310 318.592 3333.870 773.058
McFadden Pseudo R2 0.031 0.080 0.031 0.060

Note: Analyses are corrected for the sampling design. Odds ratios (OR) are presented with rounded standard
errors (SE) in parentheses for African American women and men. Reference groups for multicategory measures
are indicated using the abbreviation ref. Models 2 and 4 only include adults who have ever been incarcerated.
BIC indicates the Bayesian Information Criterion. * p < 0.05; ** p < 0.01; *** p < 0.001 (two-tailed tests).
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Figure 1. Predictions of Oral Health among African American Women in the National Survey of
American Life, 2003. Note: Fully-adjusted estimates generated from Model 1 in Table 2 (n = 2144).
Probabilities of poor and fair health are significantly higher for formerly incarcerated women. Proba-
bilities of very good and excellent health are significantly lower for formerly incarcerated women.
* Probabilities of an outcome are significantly different for formerly and never incarcerated women at
p < 0.05.

Model 3 shows results for African American men (Table 2). Formerly incarcerated men
on average rate their oral health worse by a factor of 0.74 (se = 0.09; p < 0.05). Older men
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(OR = 0.98, se = 0.01; p < 0.001) and less educated men (OR = 1.09, se = 0.04; p < 0.01) typically
experience poorer oral health than younger and more educated men. Moreover, employed
men have better oral health than their unemployed counterparts on average (OR = 1.53,
se = 0.25; p < 0.05). Figure 2 graphs fully adjusted predictions of oral health for African
American men by former incarceration status. On average, formerly incarcerated men are
more likely to report their oral health as poor, fair, or good than their never incarcerated
counterparts, and less likely to report their oral health as very good or excellent (all at
p < 0.05). Formerly incarcerated men are 9% likely to have poor oral health, 24% likely to
have fair health, and 32% likely to have good health. Contrarily, never incarcerated men
have a 30% probability of very good oral health and an 11% probability of excellent health.
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Figure 2. Predictions of Oral Health among African American Men in the National Survey of
American Life, 2003. Note: Fully-adjusted estimates generated from Model 3 in Table 2 (n = 1166).
Probabilities of poor, fair, and good health are significantly higher for formerly incarcerated men.
Probabilities of very good and excellent health are significantly lower for formerly incarcerated men.
* Probabilities of an outcome are significantly different for formerly and never incarcerated men at
p < 0.05.

Model 4 in Table 2 incorporates years incarcerated and its squared term for African
American men with a history of incarceration. Results show that an increase of 1 year
incarcerated is associated with higher odds of reporting better oral health by a factor of 1.16
(se = 0.06; p < 0.05). However, the squared term indicates that the odds change directions
such that oral health tends to deteriorate for those with the longest durations (OR = 0.99,
se = 0.00; p < 0.01). To make sense of these patterns, Figure 3 shows the adjusted predictions
for self-reported oral health for formerly incarcerated African American men across years
of incarceration. Two notable patterns emerge. First, the slopes estimating probabilities
of each of the five reported health options across years of incarceration are all statistically
different from zero, which statistically verifies that each of the lines is curvilinear. Said
differently, the association between years incarcerated and oral health changes across years
of incarceration. Second, the probabilities of reporting poor, fair, or good health tend to
decrease across years incarcerated until approximately 15 years at which point the graph
indicates that probabilities increase for these outcomes. By contrast, probabilities of very
good or excellent health increase across time up until about 15 years at which point the oral
health tends to worsen.
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Figure 3. Predictions of Oral Health by Number of Years Incarcerated among Formerly Incarcerated
African American Men in the National Survey of American Life, 2003. Note: Fully-adjusted estimates
generated from Model 4 in Table 2 (n = 252). * Probabilities of an outcome across years incarcerated
are significantly different for zero at p < 0.05 indicating curvilinear associations.

4. Discussion

This study examined the association between incarceration and oral health. On the
basis of background research and tenets of our conceptual framework, we first expected
that formerly incarcerated African American (a) women and (b) men would have poorer
oral health than their never incarcerated counterparts (Hypotheses 1a,b). Results shown
in Table 2 and Figures 1 and 2 support Hypotheses 1a,b such that formerly incarcerated
women and men on average rate their oral health as poorer than their never incarcerated
counterparts. Moreover, we anticipated that longer timespans of incarceration would be
associated with poorer oral health for (a) women and (b) men (Hypotheses 2a,b). Results in
Table 2 and Figure 3 did not offer support for Hypotheses 2a,b. We found evidence for a
curvilinear association between detention duration and oral health such that odds of having
poor oral health decrease across time up to approximately 15 years incarcerated after which
time each additional year a person spends incarcerated is associated with progressively
poorer oral health (Figure 3).

We found that incarceration is associated with worse oral health for African American
men and women. The literature offers explanations for these patterns. Following release,
formerly incarcerated adults may face challenges in accessing and receiving oral healthcare
services due to a lack of transportation, health insurance, or sufficient medication to manage
health conditions [16,22,23]. In fact, transportation remains one of the main barriers to
acquiring proper dental care for older adults [44]. Lack of transportation impedes regular
dental visits, which are vital to proper dental health [46]. Moreover, formerly incarcerated
people may lack dental insurance, and dental care creates one of the highest financial
barriers in comparison to other healthcare services [45]. The lack of publicly funded
programs offers people little recourse to access oral healthcare in the absence of dental
insurance and expendable income. Furthermore, in cases where people successfully obtain
insurance that covers dental healthcare, one will still need to navigate the system to locate
a provider and schedule an appointment. Additionally, formerly incarcerated people are
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also typically released without sufficient medication to manage health conditions [16,22].
Not having medications to manage chronic health conditions can worsen oral health.

The length of incarceration was curvilinearly associated with oral health among
African American men such that spending some time incarcerated is associated with better
oral health than those that spend very little time incarcerated. Findings from this research
add to a line of studies identifying complex results on the association between criminal
legal contact and health specifically among Black men. Some studies found that, while
incarceration tends to worsen health for most race–gender groups, Black men do not as
often experience the health-worsening effects of incarceration or other forms of criminal
legal contact (e.g., arrest) [6,10–12]. Scholars posit that incarceration may not always
significantly harm Black men’s health due to incarceration shielding them from car crashes,
lethal violence, and inaccessible healthcare services given that insurance in the US is often
tied to one’s employer [6,11,12]. However, we also found there was a turning point such that
the greatest number of years incarcerated is associated with poorer oral health. We propose
several explanations for these findings. First, however limited, these men have access
to some degree of healthcare services. Some substandard healthcare while incarcerated
is likely better for oral health than having no healthcare while not incarcerated. Second,
prolonged exposure to threats to safety, meals with insufficient nutritious value, and lack
of quality oral hygiene products may worsen oral health after a period of successfully
navigating these conditions and strains [20,21]. Third, once released, reintegration into
society may present more challenges the longer that one is incarcerated [40]. In other words,
the stigma attached to former incarceration may be greater for those with the longest
detention durations, and the stigma may manifest in substandard and discriminatory
treatment by medical professionals [48].

The present study contributes to existing research but is limited in multiple ways.
First, it is likely that incarceration exacerbates preexisting health disparities such that those
who become incarcerated are often a population already disadvantaged on the basis of
race/ethnicity and socioeconomic status [26]. Future research would benefit from testing
the effect of incarceration on oral health while accounting for oral health status prior to
incarceration. Doing so would allow a fuller test of incarceration’s longitudinal oral health
effects. Second, the data used in this study are a unique and well-positioned source of
information to address our research questions. However, the datedness of the data means
that future work may build on these findings to ascertain incarceration status, ethnoracial
identification, and oral health among a more recent sample of African American adults.
Future work may also benefit from use of digital technologies to ascertain health status and
to ensure healthcare services are successful [69]. Third, we utilized a common measure
of perceived oral health status [62–64]. Nonetheless, future studies would benefit from
examining additional indicators of oral health status including the presence of oral disease,
tooth loss, or functional limitations. Including these additional measures may offer a more
comprehensive assessment of the oral health impacts of incarceration.

5. Conclusions

Despite decarceration efforts, the US remains a world leader in incarceration. The
present study found that former incarceration is associated with poorer perceived oral
health among African American women and men. In doing so, this study adds to research
identifying the criminal legal system as having spillover consequences for racial health
disparities. While oral health is typically isolated from consideration of a person’s overall
health status, oral health reflects health and disease occurring within the rest of one’s body.
To this end, medical professionals and policymakers should be aware of incarceration as a
consequential experience for the condition of people’s teeth, mouth, and gums. Moreover,
healthcare services available within prison systems should include regular oral health
examinations, screening test for dental caries, and routine cleanings. Oral health remains
integral to overall health, and it would benefit formerly incarcerated men and women
to have had regular access to oral healthcare while they were incarcerated. Furthermore,
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to ensure equitable access to good oral health and healthcare, it remains imperative for
federal and US state governments to divest from punitive criminal justice policies that
disproportionately incarcerate African American men and women for longer durations
often in overcrowded and underserved facilities.
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Lipert, A.; Ogonowska, A.; et al. Mental and Physical Health Problems as Conditions of Ex-Prisoner Re-Entry. Int. J. Environ. Res.
Public Health 2021, 18, 7642. [CrossRef]

24. Hudson, K.; Stockard, J.; Ramberg, Z. The Impact of Socioeconomic Status and Race-Ethnicity on Dental Health. Sociol. Perspect.
2007, 50, 7–25. [CrossRef]

25. Patterson, E.J.; Wildeman, C. Mass Imprisonment and the Life Course Revisited: Cumulative Years Spent Imprisoned and Marked
for Working-Age Black and White Men. Soc. Sci. Res. 2015, 53, 325–337. [CrossRef]

26. Hinton, E.; Cook, D. The Mass Criminalization of Black Americans: A Historical Overview. Annu. Rev. Criminol. 2021,
4, 261–286. [CrossRef]

27. Schnittker, J.; John, A. Enduring Stigma: The Long-Term Effects of Incarceration on Health. J. Health Soc. Behav. 2007, 48, 115–130.
[CrossRef] [PubMed]

28. Patterson, E.J.; Talbert, R.D.; Brown, T.N. Familial Incarceration, Social Role Combinations, and Mental Health among African
American Women. J. Marriage Fam. 2021, 83, 86–101. [CrossRef]

29. Brown, T.N.; Bell, M.L.; Patterson, E.J. Imprisoned by Empathy: Familial Incarceration and Psychological Distress among African
American Men in the National Survey of American Life. J. Health Soc. Behav. 2016, 57, 240–256. [CrossRef] [PubMed]

30. Trotter, R.T.; Lininger, M.R.; Camplain, R.; Fofanov, V.Y.; Camplain, C.; Baldwin, J.A. A Survey of Health Disparities, Social
Determinants of Health, and Converging Morbidities in a County Jail: A Cultural-Ecological Assessment of Health Conditions in
Jail Populations. Int. J. Environ. Res. Public Health 2018, 15, 2500. [CrossRef] [PubMed]

31. Testa, A.; Fahmy, C. Oral Health Status and Oral Health Care Use among Formerly Incarcerated People. J. Am. Dent. Assoc. 2020,
151, 164–173. [CrossRef] [PubMed]

32. Freeman, R.; Richards, D. Factors Associated with Accessing Prison Dental Services in Scotland: A Cross-Sectional Study. Dent. J.
2019, 7, 12. [CrossRef]
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Abstract: Racialized Sexual Discrimination (RSD), also known as ‘sexual racism,’ is pervasive within
online dating venues. RSD is associated with poor mental health outcomes among young sexual
minority Black men (YSMBM), and there is limited research on factors that may mitigate this associa-
tion. Ethnic identity has been identified as a potential protective factor for racial/ethnic minorities
who encounter racialized stressors, though some evidence suggests that ethnic identity may also
intensify the negative effects of racial discrimination. Using data from a cross-sectional web-survey
of YSMBM (n = 690), a series of linear regression models were estimated to examine the moderating
effect of ethnic identity search and ethnic identity commitment on the relationship between RSD
and depressive symptoms/feeling of self-worth. Results indicated that having moderate-to-high
scores on commitment attenuated the association between being physically objectified by White
men and higher depressive symptoms. However, having high scores on commitment intensified
the association between being rejected by Black men and lower feelings of self-worth. Stronger
identity commitment may be protective against objectification from White men, though it may also
exacerbate negative outcomes related to in-group discrimination. These findings may have important
implications for the development of individual and group-level interventions addressing ethnic
identity among YSMBM.

Keywords: sexual racism; ethnic identity; gay/bisexual men; mobile apps; mental health

1. Introduction

Online intimate partner-seeking is now widespread among Americans, especially
among sexual minority adolescents and young adults. Young sexual minority populations
use dating apps and websites at higher rates than their older and heterosexual counterparts,
and use of such platforms has been increasing over the past decade [1,2]. Sexual minority
men of color face frequent discrimination on these dating apps and websites, a phenomenon
referred to as Racialized Sexual Discrimination (RSD) [3,4]. RSD is a multidimensional con-
struct that encompasses a variety of racially mediated discriminatory experiences—such as
overt and covert rejection on the basis of race, and the positioning of White men as superior
or more desirable than other racial/ethnic minority groups—all of which have been well-
documented in the literature [4–9]. Users may express their sexual “preferences” based on
race directly on their profiles (e.g., writing “White men only;’ “not into Black guys, etc.);
users may also systematically ignore messages from men of color, or explicitly reject men
of color on the basis of their racial/ethnic minority background. Erotic objectification is
also commonly reported on these platforms and is another key dimension of RSD. Pat-
terns of objectification are largely driven by racial stereotypes that are deeply ingrained
in American and many other Western cultures. For Black men, these stereotypes often
cast them as having large penises, as well as being physically imposing, dominant, and
aggressive [10–15].
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The phenomenon of RSD is situated within a broader literature of sexual racism. Sexual
racism has been described as the systemic ways in which individuals and society establish
a racial hierarchy of desire—wherein White identity/Eurocentric features are considered
ideal, interracial intimacy is less socially accepted, and the erotic capital of racial/ethnic
minorities are altogether diminished, or wholly afforded through racial fetishization [16–18].
As a contemporary online phenomenon, RSD has been receiving growing attention in the
social science and health literature [19–23]. Recently, researchers have demonstrated links
between RSD and negative health outcomes, such as anxiety and psychological distress—as
well as lower self-esteem and well-being among sexual minority men of color [24–29]. In a
series of recent studies, we developed the first psychometrically evaluated scale of RSD and
examined the association between RSD and psychological well-being among young sexual
minority Black men (YSMBM) [30,31]. We found that encountering same-race rejection
and White superiority when seeking intimate partners online was associated with higher
depressive symptoms among YSMBM. We also found that encountering objectification
from White men was associated with both higher depressive symptoms and lower feelings
of self-worth among the study sample. Altogether, the emerging literature on RSD has
provided evidence that this unique and understudied phenomenon may negatively impact
the health of sexual minority men of color.

1.1. Theoretical Underpinnings of Identity, Discrimination, and Health

Much of our work on RSD has been grounded in Meyer’s Minority Stress Theory
(MST), which provides an apt framework for understanding how RSD contributes to
adverse health outcomes among sexual minority populations [32]. MST explicates the
mechanisms through which distal and proximal identity-related stressors lead to poor
mental health outcomes among marginalized populations, drawing special attention to the
role of identity in the experience of stress—such as race- or sexuality-based discrimination.
Meyer posits that characteristics of an individual’s minoritized identity—such as the extent
to which an individual identifies with their minority status (salience) and their evaluation of
that identity (valence)—modulates the experience of identity-related stress and subsequent
health outcomes. However, there is limited research focusing specifically on ethnic identity
among YSMBM, and how ethnic identity operates in the context of race-related stress
within this population.

There are a number of theories addressing ethnic identity that may complement
MST and provide important nuance in investigating RSD among sexual minority men
of color. Building upon Erickson’s and Marcia’s seminal work on adolescent identity
development [33–35], Phinney pioneered one of the most well recognized frameworks of
ethnic identity [36,37], culminating in the creation of the widely used Multi-Ethnic Identity
Measure (MEIM). In subsequent psychometric and construct validity work, Phinney es-
tablished two key components of ethnic identity: identity search/exploration and identity
commitment. Identity search/exploration refers to the effort that individuals expend in
learning about, and making meaning of, their ethnic group membership. Identity commit-
ment refers to individuals’ sense of belonging to their ethnic group, as well as how they
appraise the relative value of belonging to their ethnic group.

Both Phinney and other scholars have suggested that higher levels of identity
commitment may confer protective benefits and partially mitigate the effects of racial
discrimination [36,38–40]. Having a robust and assured sense of self, as well as finding
strength and solidarity through one’s group membership, is thought to deflect threats
to an individual’s self-concept—thereby preventing identity-based attacks (i.e., racial
discrimination) from negatively impacting psychosocial functioning [36,41,42]. Identity
search/exploration, however, has been hypothesized to operate differently in the context
of discrimination among some scholars. While not strictly negatively valenced, identity
search/exploration is thought to represent a lack of clarity or full integration of one’s sense
of ethnic identity (hence the need to explore). This uncertainty may make an individual
more vulnerable to racial discrimination or prejudice, thereby acting as an exacerbating
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characteristic in the context of identity-related stress [39,40,43]. Though these two aspects
of ethnic identity are conceptually distinct, researchers have mostly examined identity
search and commitment in tandem (i.e., a composite measure is most often used), and the
researchers who have disaggregated these two constructs have largely only focused on
Latino and Asian men in their study samples [39,44–46]. Moreover, there is considerably
less research examining ethnic identity among sexual minority populations in general,
and among YSMBM in particular [47]. The ways in which ethnic identity functions as a
protective or exacerbating characteristic in the context of race-related stress is ultimately
an ongoing empirical question, especially among populations that have historically been
underexamined—and in the context of understudied racialized stressors, such as RSD.

1.2. Empirical Findings on the Moderating Role of Ethnic Identity

There is an extensive body of empirical literature on ethnic identity in general, with
most researchers reporting that stronger ethnic identity is associated with positive psychoso-
cial outcomes among Black Americans and other racial/ethnic minority groups [47–52].
However, researchers have reported far more nuanced findings with respect to how identity
search and commitment operates in the context of race-related stress. Among a sample of
Latino adults, Torres et al. reported that ethnic identity exploration exacerbated the associa-
tion between public, work-related, and academic-related discrimination and psychological
distress [46]. In contrast, ethnic identity commitment attenuated the association between
covert discrimination and negative mental health outcomes. Torres and Ong reported
near identical findings in a comparable study, in which they investigated the association
between daily discrimination and next-day depression among Latino adults [39]. Identity
exploration again exacerbated the association between discrimination and depression,
whereas identity commitment acted as a buffer. These findings coincide with theories of
ethnic identity that position commitment as a protective characteristic and exploration as
an exacerbating characteristic in the context of race-related stress.

In a study of online discrimination and well-being, Tynes et al. reported that that eth-
nic identity buffered the association between online discrimination and anxiety symptoms
among Black adolescents, but did not significantly alter the association between online
discrimination and depressive symptoms [53]. Romero and Roberts similarly reported that
high levels of identity commitment buffered the effects of discrimination on Latino adoles-
cents’ self-esteem, and they also found that low levels of identity commitment exacerbated
this association [54]. Other researchers have also found that ethnic identity serves as a
protective factor in the context of racial discrimination and adverse psychosocial health
outcomes, though these researchers used ethnic identity as a composite measure [51,55]. In
such cases, it is difficult to determine whether these associations are driven by both com-
mitment and exploration, or one over the other. In all cases, however, researchers have not
expressly focused on the experiences of sexual minority populations of color. This points
to a significant gap in our understanding given the added complexity of intersectional
identity, and the elevated risk associated with holding multiple oppressed identities [56,57].

1.3. Does Ethnic Identity Buffer or Exacerbate the Impact of RSD?

There are two key benefits of examining ethnic identity as a moderator between RSD
and health. First, the theoretical and empirical literature has indicated that not all character-
istics of ethnic identity are uniformly protective—and in some instances, certain aspects of
ethnic identity may actually worsen the negative effects of discrimination [39,40,43,58,59].
Understanding which aspects of identity are protective—and which are not—may be crucial
in developing culturally tailored interventions that address discrimination and psychologi-
cal well-being. Second, ethnic identity has been minimally investigated among YSMBM
in general, and in the context of RSD specifically. The very personal and often vulnerable
nature of intimate partner-seeking makes RSD a unique racialized stressor. That RSD is
defined as an online-specific phenomenon also makes it unique—given that discrimination
is typically more brazen, prejudices more overt, and rejection more frequent–in high density,
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quasi-anonymous settings such as online venues [60–64]. The novel RSD scale used in this
study captures a broad scope of these experiences and distinguishes between expressions of
discrimination to a greater degree than most measures of discrimination [30]. Its distinction
between race of perpetrator (same-race and White perpetration of RSD) is especially useful,
as there is a noteworthy deficit of research that accounts for differences between in-group
and out-group discrimination in the context of RSD. Examination of same-race perpetration
of RSD is rare in general, though we have found that YSMBM report complex attitudes
toward same-race perpetration of RSD in previous work [65].

Given the importance of ethnic identity in the context of race-related stress, the
current study aims to examine the ways in which ethnic identity might serve to modify the
relationship between RSD and psychological well-being among YSMBM. In accordance
with prior theoretical and empirical work, we hypothesized that (Hypothesis 1; H1) higher
scores on RSD would be associated with poorer psychological well-being among the study
sample; (Hypothesis 2; H2) higher scores on ethnic identity search would exacerbate the
association between RSD and well-being; and (Hypothesis 3; H3) higher scores on ethnic
identity commitment would attenuate the association between RSD and well-being.

2. Materials and Methods

2.1. Participants

Eligibility Criteria. In order to be eligible for the study, participants had to meet the fol-
lowing criteria: (1) identify as a man; (2) be assigned male sex at birth; (3) identify primarily
as Black, African American, or with any other racial/ethnic identity across the African
diaspora (e.g., Afro-Caribbean, African, etc.); (4) be between the ages of 18 and 29 inclusive;
(5) identify as gay, bisexual, queer, same-gender-loving, or another non-heterosexual iden-
tity, or report having had any sexual contact with a man in the last 3 months; (6) report
having used a website or mobile app to find male partners for sexual activity in the last
3 months; and (7) reside in the United States.

2.2. Recruitment

A non-probability convenience sample of YSMBM were recruited using best practices
for online survey sampling [66,67] between July 2017 and January 2018. Participants were
primarily recruited through Facebook and Scruff, a mobile app for gay and bisexual men
to meet one another for sex or dating. Prospective participants viewed advertisements
for the study and clicked on a link embedded in the advertisement that directed them to
the study webpage. Advertisements on Facebook were only made viewable to men in the
targeted age range who lived in the United States. Facebook ads were further tailored to
target individuals who (1) indicated that they were “interested in” men, or who omitted
information on the gender in which they were interested; (2) indicated interest in various
LGBTQ-related pages on Facebook; (3) matched Facebook’s behavior algorithms for U.S.
African American Multicultural Affinity; or (4) indicated interest in various pages related
to popular Black culture.

2.3. Procedure

Prospective participants were directed to a survey hosted on Qualtrics upon clicking
on the study advertisement. Participants were presented with a set of screening questions
to determine their eligibility. Those who met the eligibility criteria were directed to a
consent page, which contained detailed study information (i.e., purpose of the research,
description of participant involvement, risk/discomforts; benefits; confidentiality, etc.).
Those consenting to participate proceeded to the full survey which lasted 30 to 45 min.
Participants were not compensated for taking the survey. While completing the survey,
participants were permitted to save their answers and return to the survey at a later time if
they were not able to complete it in a single sitting. Study data were kept in an encrypted
and firewall-protected server, and the Institutional Review Board at the University of
Michigan all study procedures.
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2.4. Measures

Outcome Variables. The two dependent variables used in this study include Depres-
sive Symptoms and Feelings of Self-Worth.

Depressive Symptoms. We measured depressive symptoms using the Center for Epi-
demiologic Studies Depression scale [68,69]. Participants were presented with a series of
statements (e.g., ‘I thought my life had been a failure’) and were asked to indicate how
often they have experienced each one. Each item was measured on a 4-point Likert scale
ranging from 0 (Rarely or none of the time) to 3 (Most or all of the time). The mean of
20 items was computed to generate an overall CES-D score. Four items on the scale were
reverse coded so that all responses were in directional alignment; higher scores indicate
higher self-reported levels of depressive symptoms in the past week. The Cronbach’s alpha
value for depressive symptoms demonstrated excellent reliability (α = 0.920).

Feelings of Self-Worth. We measured self-worth using the Feelings of Self-Worth
Measure [70]. Participants were asked to indicate the degree to which they agree with
a series of statements (e.g., ‘I feel good about myself right now’). Each item was mea-
sured on a 9-point Likert scale ranging from 0 (Not at all) to 8 (Extremely). The mean
of 14 items was computed to generate a self-worth score. Seven items on the scale were
reverse coded so that all responses were in directional alignment; higher scores indicate
higher self-reported feelings of self-worth. The Cronbach’s alpha value for feelings of
self-worth demonstrated excellent reliability (α = 0.950).

Moderator Variables. We measured two dimensions of ethnic identity using the
Multiethnic Identity Measure (MEIM) [37]. Participants were asked to indicate the degree
to which they agreed with a series of statements (e.g., ‘In order to learn more about my
ethnic background, I have often talked to other people about my ethnic group;’ ‘I feel a
strong attachment towards my own ethnic group’). Each item was measured on a 4-point
Likert scale ranging from 1 (Strongly disagree) to 4 (Strongly agree). For the first subscale,
the mean of 5 items was computed to generate an ethnic identity search (EIS) score. For
the second subscale, the mean of 7 items was computed to generate an ethnic identity
commitment (EIC) score. Higher scores indicate higher self-reported ethnic identity for each
subscale. The Cronbach’s alpha value for EIS (α = 0.780) and EIC (α = 0.907) demonstrated
acceptable to excellent reliability.

Covariates. The covariates in this study include self-perceived sexual attractiveness,
perceived rejection, mobile app/website use for partner seeking, and four sociodemo-
graphic variables (age, relationship status, HIV status, and educational attainment). Sexual
orientation is reported for descriptive purposes only.

Self-Perceived Sexual Attractiveness. We measured Self-Perceived Sexual Attractiveness
(SPSA) using the SPSA scale [71]. Participants were asked to indicate the degree to which
they agreed with a series of statements (e.g., ‘I believe I can elicit sexual desire in other
people’). Each item was measured on a 7-point Likert scale ranging from 1 (Strongly
disagree) to 7 (Strongly agree). The mean of 6 items was computed to generate an SPSA
score. Higher scores indicate higher self-reported levels of SPSA. The Cronbach’s alpha
value for SPSA demonstrated excellent reliability (α = 0.951).

Perceived Rejection. We measured sensitivity to rejection using the Perceived Rejection
Scale [72]. Participants were asked to indicate the degree to which a series of statements was
true at the immediate moment (e.g., ‘I am accepted by others’). Each item was measured
on a 5-point Likert scale ranging from 0 (Not at all) to 4 (Extremely). The mean of 4 items
was computed to generate a perceived rejection score. Two items on the scale were reverse
coded so that all responses were in directional alignment; higher scores indicate higher self-
reported levels of perceived rejection. The Cronbach’s alpha value for perceived rejection
demonstrated acceptable reliability (α = 0.761).

Sociodemographics. Participants were instructed to enter their numerical age. Partici-
pants could indicate a response of ‘yes’ or ‘no’ when asked if they were single and when
asked if they have ever tested positive for HIV. Frequency of mobile app/website use to
find partners was measured using a 6-point Likert scale containing the following values:
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1 = ‘Once a month or less;’ 2 = ‘2–3 times a month;’ 3 = ‘About once a week;’ 4 = ‘2–6 times
a week;’ 5 = ‘About once a day;’ 6 = ‘More than once a day.’ Educational attainment was
measured using a 5-point Likert scale containing the following values: 1 = ‘Less than high
school;’ 2 = ‘High school graduate;’ 3 = ‘Some college;’ 4 = ‘College graduate;’ 5 = ‘Post
College.’ Finally, participants could select one of 11 sexual orientation categories (e.g., Gay,
Bisexual, Queer, etc.)

Independent Variables. Data were collected on participants’ self-reported experiences
of sexual racism using the Racialized Sexual Discrimination Scale (RSDS) [30]. Each
experience on the scale has two corresponding items: one that captures the effect (i.e., to
what degree the experience has a negative effect on the participant) and the frequency
(i.e., how often a participant encounters the experience). Experiences described on the
scale could occur in one of two contexts: partner browsing (i.e., viewing user profiles on
mobile apps/websites) and partner negotiation (i.e., written communication between users
on mobile apps/websites). Items within the partner browsing context were measured
on a 5-point Likert scale ranging from 0 (Strongly disagree) to 4 (Strongly agree). Items
within the partner negotiation context were measured on a 6-point Likert scale ranging
from 0 (I have not contacted this group) to 5 (Strongly agree).

The effect and frequency scores for each item within the partner browsing context were
multiplied to develop an impact score, ranging from 0 to 16. This impact score was divided
by 16 and multiplied by 100 to result in a final impact score for each partner browsing
item, ranging from 0 to 100. Likewise, the effect and frequency scores for each item within
the partner negotiation context were multiplied to develop an impact score, ranging from
0 to 25. For ease of interpretation, this impact score was divided by 25 and multiplied by
100 to result in a final impact score for each partner negotiation item, ranging from 0 to 100.
Subsequently, all partner browsing and partner negotiation item impact scores ranged from
0 to 100, where higher scores indicate higher overall impact of RSD.

White Superiority, White Physical Objectification, and Same-Race Rejection. The White
superiority subscale score was computed using the mean of 8 impact items (e.g., ‘When
White people clearly state that they want to meet other White people, I have a negative
reaction’). The White physical objectification subscale score was computed using the mean
of 2 impact items (e.g., ‘How often do White people express a desire for a specific physical
trait related to your race/ethnicity?’). The same-race rejection subscale score was computed
using the mean of 2 impact items (e.g., ‘How often are your messages ignored by people of
your own race/ethnicity?). The Cronbach’s alpha value for White superiority (α = 0.833),
White physical objectification (α = 0.857), and same-race rejection (α = 0.851) demonstrated
strong reliability.

2.5. Data Analytic Strategy

A total of 2188 eligible and consenting participants were recruited for the study.
Participants with missing data were excluded, resulting in a final analytic sample of
690 participants. Descriptive statistics were computed for the study sample, including
mean scores, frequency counts, and percentages for demographic characteristics and study
variables. Moderation analyses were conducted using the PROCESS Macro in SPSS [73].
The moderating effect of EIS and EIC on the association between five RSD subscales and two
indicators of psychological health (depression and self-worth) was examined. Participants’
sociodemographic characteristics (age, education level, HIV-status, relationship status) and
relevant behavioral/psychosocial characteristics (frequency of app/website use for partner
seeking, sensitivity to rejection, and self-perceived sexual attractiveness) were modeled as
covariates. In total, twelve hierarchical linear regression models were estimated (three for
depression and EIS, three for depression and EIC; three for self-worth and EIS, and three
for self-worth and EIC). Using the PROCESS analysis output, A simple slope graph was
plotted to visualize the conditional effects for all significant interactions.

115



Int. J. Environ. Res. Public Health 2022, 19, 14263

3. Results

3.1. Sample Description

The median survey completion time was 33.93 min. The mean age of the sample was
24.47 years (SD = 3.18), and most study participants (85.9%) were single. The majority of
participants identified as gay (71.2%) or bisexual (16.1%), and a little more than one-eighth
of the sample (14.5%) reported being HIV-positive. Nearly one-third of the sample (30.3%)
had completed a college degree and more than one-eighth of the sample (15.7%) had
received a post-graduate education. Slightly more than two-fifths of the sample (42.6%) had
received some college education and only one participant had not completed high school.
Participants varied in their app usage, with approximately a quarter of participants (26.1%)
reporting a minimum of once-a-day usage, and nearly half of participants (45.6%) reporting
less than once-a-week usage. Participants reported moderate levels of self-worth (M = 5.56)
and low-to-moderate depressive symptoms (M = 1.05). Participants also reported low-
to-moderate perceived rejection (M = 1.49) and moderate to high self-perceived sexual
attractiveness (M = 5.06). Participants reported overall high ethnic identity search (M = 3.08)
and commitment (M = 3.28) scores on the MEIM (see Table 1).

Table 1. Descriptive Statistics for Study Sample.

Categorical Variables n (M) % (SD)

Sexual Orientation
Gay 491 71.2%
Bisexual 111 16.1%
Other 90 12.7%

Education
Less than high school 1 0.1%
High school graduate 78 11.3%
Some college 294 42.6%
College graduate 209 30.3%
Post college 108 15.7%

App Use
Once a month or less 183 26.5%
2–3 times a month 132 19.1%
About once a week 74 10.7%
2–6 times a week 121 17.5%
About once a day 64 9.3%
More than once a day 116 16.8%

Relationship Status (single) 593 85.9%

HIV Status (positive) 100 14.5%

Continuous Variables M SD Min Max α

Age 24.47 3.18 18 29 —

Perceived Rejection 1.49 0.81 0 4 0.761

Perceived Attractiveness 5.06 1.62 1 7 0.951

Moderator Variables
EI Commitment 3.28 0.63 1 4 0.907
EI Search 3.08 0.64 1 4 0.780

Dependent Variables
Depressive Symptoms 1.05 0.63 0 2.90 0.920
Feelings of Self-Worth 5.56 1.87 0 8 0.950

RSD Subscales
White Superiority 32.03 18.42 0 87.5 0.833
Same-Race Rejection 26.55 16.71 0 100 0.851
White Physical Obj. 39.13 27.69 0 100 0.857
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3.2. Regression Analyses
3.2.1. White Superiority

Higher scores on White superiority were associated with higher depressive symptoms
in both the EIS (b = 0.003, p < 0.01, 95% CI [0.001, 0.006]) and EIC models (b = 0.004,
p < 0.01, 95% CI [0.001, 0.006]). Higher scores on EIC were associated with lower depressive
symptoms (b = −0.104, p < 0.01, 95% CI [−0.172, −0.037]) and higher feelings of self-worth
(b = 0.462, p < 0.001, 95% CI [0.272, 0.652]). No significant interaction effects were observed
between White superiority and ethnic identity. All four White superiority models were
significant (p < 0.001) and explained 26–36% of the variance in depressive symptoms and
self-worth (see Table 2).

3.2.2. Same-Race Rejection

Higher scores on same-race rejection were associated with higher depressive symp-
toms in both the EIS (b = 0.005, p < 0.001, 95% CI [0.003, 0.008]) and EIC models (b = 0.006,
p < 0.01, 95% CI [0.003, 0.008]). Higher scores on EIC were associated with lower depressive
symptoms (b = −0.106, p < 0.01, 95% CI [−0.173, −0.038]) and higher feelings of self-worth
(b = 0.472, p < 0.001, 95% CI [0.283, 0.661]). A significant interaction effect was observed in
the self-worth and EIC model (b = −0.013, p < 0.01, 95% CI [−0.023, −0.003]), with results
indicating that EIC exacerbated the association between same-race rejection and feelings of
self-worth. Figure 1 displays the conditional effects of same-race rejection on self-worth
at low, moderate, and high levels of EIC. Participants who reported high levels of EIC
(b = −0.015, p < 0.01, 95% CI [−0.025, −0.004]) scored significantly lower on feelings of
self-worth. Moderate and low levels of EIC did not significantly modify this association.
All four same-race rejection models were significant (p < 0.001) and explained 26–37% of
the variance in depressive symptoms and self-worth (see Table 3).

Figure 1. Effect of Same-Race Rejection X EIC on Self-Worth.
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3.2.3. White Physical Objectification

Higher scores on White physical objectification were associated with higher de-
pressive symptoms in both the EIS (b = 0.003, p < 0.001, 95% CI [0.001, 0.005]) and EIC
models (b = 0.003, p < 0.001, 95% CI [0.002, 0.005]). Higher scores on White physical
objectification were also associated with lower feelings of self-worth in both the EIS
(b = −0.005, p < 0.05, 95% CI [−0.009, −0.000]) and EIC models (b = −0.006, p < 0.05,
95% CI [−0.010, −0.001]). Higher scores on EIC were associated with lower depressive
symptoms (b = −0.120, p < 0.001, 95% CI [−0.189, −0.052]) and higher feelings of self-worth
(b = 0.493, p < 0.001, 95% CI [0.301, 0.685]). A significant interaction effect was observed in
the depression and EIC model (b = −0.002, p < 0.05, 95% CI [−0.005, 0.000]), with results
indicating that EIC attenuated the association between White physical objectification and
depressive symptoms. Figure 2 displays the conditional effects of White physical objectifi-
cation on depressive symptoms at low, moderate, and high levels of EIC. Participants who
reported moderate (b = 0.003, p < 0.001, 95% CI [0.001, 0.004]) and high (b = 0.005, p < 0.001,
95% CI [0.002, 0.007]) levels of EIC scored significantly lower on depressive symptoms.
Low levels of EIC did not significantly modify this association. All four White physical
objectification models were significant (p < 0.001) and explained 26–36% of the variance in
depressive symptoms and self-worth (see Table 4).

 
Figure 2. Effect of White Physical Objectification X EIC on Depression.

3.2.4. Covariates

Age, perceived rejection, and self-perceived sexual attractiveness were significant
across all twelve regression models. No other covariates emerged as significant. Across
all models, age was associated with lower depressive symptoms (p < 0.001) and higher
feelings of self-worth (p < 0.01); perceived rejection was associated with higher depressive
symptoms (p < 0.001) and lower feelings of self-worth (p < 0.001); and self-perceived sexual
attractiveness was associated with lower depressive symptoms (p < 0.001) and higher
feelings of self-worth (p < 0.001).
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4. Discussion

This study aimed to examine ethnic identity as a moderator of the association between
RSD and psychological well-being among a large sample of YSMBM. Researchers have
provided substantial evidence for the protective qualities of ethnic identity, but some
researchers have also reported that certain aspects of ethnic identity may exacerbate the
effects of certain racialized stressors [39,40,43,58,59]. We estimated twelve hierarchical
linear regression models in total, using three RSD subscales, two psychological well-being
outcomes, and two subscales of ethnic identity. We hypothesized that ethnic identity
commitment would attenuate the association between RSD and well-being, while ethnic
identity exploration would exacerbate the association between RSD and well-being.

4.1. Main Effects

All study covariates performed identically to previous main effects analyses examining
the relationship between RSD and psychological well-being. We discuss the implications
of these associations at length in prior published work [31]. In addition, all three RSD
subscales were associated with poorer psychological well-being (H1), consistent with our
prior work, as well as other scholars’ work examining sexual racism among sexual minority
men of color [24–29].

Participants reported overall moderate to high scores on both ethnic identity subscales.
This coincides with extensive research showing that Black sexual minority individuals
tend to identify strongly with their racial/ethnic identity [56,74]. The identity commit-
ment subscale was significantly associated with higher feelings of self-worth and lower
depressive symptoms in all twelve models. The identity search subscale, however, was
significantly associated with higher feelings of self-worth, but only in the White physical
objectification model; it failed to achieve significance in the other eleven models. These
findings are consistent with prior research indicating that the sense of belonging, pride,
and commitment towards one’s ethnic background appears to be health promotive for
Black Americans [47,49,51]. By comparison, the fewer significant findings for identity
search suggest that this particular aspect of ethnic identity is not as strongly associated
with positive psychological well-being, which has been reported in prior research [39,46].
While other researchers have indicated that identity search may, in fact, be associated with
less psychological distress, many of these studies have only investigated identity search
in a composite measure combined with other aspects of identity, and/or have only noted
these associations among participants who do not identify as Black [45,75–79]. For YSMBM,
our findings indicate that ethnic identity search may have limited bearing on depressive
symptoms or feelings of self-worth in the context of RSD.

4.2. Moderation Effects

Contrary to our hypothesis (H2), higher scores on identity search did not significantly
exacerbate the association between RSD and psychological well-being in any model. Al-
though our findings do not support the prior theoretical and empirical work in which we
grounded our hypothesis [39,40,43,80], it is nevertheless encouraging that a factor thought
to exacerbate racial stress may be inconsequential among YSMBM—at least with respect to
the health outcomes under investigation. As previously discussed, ethnic identity search is
not inherently negative, though the rationale behind predicting an exacerbation effect is
well situated when uncertainty is thought to be the underlying component of exploration.
Scholars have noted, however, that certain aspects of identity that have a more definitive
positive valence (e.g., identity commitment), are not only highly correlated with identity
search, but may have a reciprocal relationship with identity search [81]. For example,
having a firm commitment to one’s ethnic identity may encourage individuals to explore
more about their ethnic group heritage; conversely, through the process of exploring one’s
background, individuals may arrive at a stronger sense of commitment. These two closely
related aspects of identity are part of the reason why the MEIM is so often used as a com-
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posite measure in ethnic identity research. When disaggregated, however, researchers are
able to parse out the effects of these two related but distinct constructs. In the process, it has
come to light that identity search may not necessarily have the same protective qualities
as identity commitment, and may in fact exacerbate a stressor—or, in our case, exert no
influence at all. Altogether, our findings offer additional clarity on how ethnic identity
search operates in the context of RSD as experienced by YSMBM.

In contrast to our null findings for identity search, our results do suggest that iden-
tity commitment may significantly modify the relationship between RSD and psycho-
logical well-being. Moderate to high levels of commitment buffered the association be-
tween White physical objectification and depressive symptoms among the study sample,
thus partially supporting one of our central hypothesis (H3). This is consistent with
prior research illustrating that ethnic identity may serve as a potential safeguard against
racialized stress [38–40,46,51,54,55], and may therefore be of interest to mental health
scholars/practitioners who work with YSMBM. Being physically objectified by White
men is not only one of the most dominant themes in the broader discourse on sexual
racism [14,15,82–84], but this subscale also had the largest effect size of any RSD subscale
in our original main effects analysis [31]. Thus, identifying and strengthening factors that
may mitigate the adverse effects of White physical objectification may be a priority area for
sexual racism researchers and interventionists.

Although the buffering hypothesis received partial support, our moderation results
did reveal an unexpected finding: identity commitment exacerbated the association be-
tween same-race rejection and lower feelings of self-worth, rendering this interaction
significant for participants who reported high levels of commitment. Though contrary to
our hypothesis, this does coincide with some literature indicating that certain aspects of
ethnic identity (e.g., centrality of identity, affective identity pride) may exacerbate the effects
of racial discrimination [85–87]. Moreover, prior scholarship has predominantly focused
on the protective qualities of ethnic identity commitment using measures of discrimination
that do not distinguish between in-group and out-group discrimination [55,88–90]. The
role of ethnic identity in response to in-group discrimination is likely more complex, and,
to our knowledge, has not been investigated quantitatively among YSMBM, nor within
the context of intimate partner seeking in general. In our earlier qualitative work, YSMBM
expressed complicated feelings with respect to being rejected by members of their same race
or from other racial/ethnic minority men, ranging from bewilderment to despondency and
disbelief [65]. It is possible that YSMBM who experience a strong sense of ethnic identity
may put greater stock into being accepted by other Black men, or generally expect that Black
men would be more likely to desire them as a partner; thus, they may be more negatively
impacted by experiencing rejection from them. In contrast, YSMBM with a lower sense
of commitment to their ethnic identity may place less value on being selected as a mate
by other Black men, and are therefore less significantly impacted if/when they experience
rejection from them. Ultimately, a key takeaway from these findings is that certain aspects
of identity—even those that are conceptualized as inherently positive—may not behave in
a uniform manner in the presence of discrimination. The ways in which identity serves
to buffer or exacerbate the effects of identity-related stress may be contingent upon the
specific nature of the stressor, as well the source of that stress.

4.3. Implications

These findings contribute to a growing body of research into the associations between
ethnic identity and well-being among sexual minority people of color [56,91], and may
have important implications for individual and group-level interventions. It may be critical
for clinicians who work with YSMBM to engage, affirm, and leverage ethnic belonging
in facing objectification and other forms of discrimination from White men. Clinical
approaches based on cognitive behavioral therapy (CBT) may be particularly helpful in
enabling YSMBM to leverage their sense of ethnic belonging when coping with RSD. Many
researchers have adapted CBT for Black clients and for sexual minority clients, and it has
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proven effective in helping clients cope with discrimination [92–96]. However, research
on CBT as an intervention for discrimination among sexual minority people of color is
in its infancy. In a recent pilot test, Jackson et al. tested a CBT-informed group therapy
intervention for coping with intersectional stigmas among Black and Latino sexual minority
men [93]. Most participants reported improvements in mental health symptoms—including
anxiety, depression, and suicidality—and many reported decreased identity-related stress.
Such interventions may be applied in clinical settings to address experiences of RSD, and
may also integrate ethnic identity as a component of the treatment process.

YSMBM with high ethnic identity commitment may require support in grappling with
same-race rejection while maintaining the overall benefits of ethnic identity commitment.
Critical consciousness interventions, which support participants in understanding and
opposing oppressive forces, may help them to understand interpersonal discrimination in
terms of broader structures of White supremacy. Various researchers have advocated for crit-
ical consciousness interventions in addressing racism and other forms of oppression [97,98].
In a recent study, Goodkind et al. evaluated a critical consciousness program for Black
girls in high school. The program was designed to enhance participants’ well-being, as
well as their capacity to engage in critical reflection related to race- and gender-related
stress [99]. The researchers found that participants were more likely to reframe racist
encounters as an injustice rather than internalizing these experiences, and participants were
also motivated to organize amongst themselves to address racially mediated mistreatment.
Critical consciousness programs such as these could address RSD through analysis of the
objectification of Black men in popular media, or exploration of same-race discrimination as
a facet of White supremacy throughout American history. Successful critical consciousness
interventions focused on RSD may, in turn, enhance YSMBM’s self-efficacy to confront, re-
sist, or subvert patterns of discrimination perpetuated in online settings through individual
or collective action.

Critical consciousness interventions are not limited to those who are subject to op-
pression, but may also be fostered among health professionals and clinical practitioners.
A robust cultivation of critical consciousness on the part of clinicians may enable them
to more effectively engage with YSMBM, and help them navigate complex intersectional
stressors that they encounter in intimate partner-seeking contexts [100]. Moreover, cultural
competency and cultural humility training remains imperative for practitioners, particu-
larly those who do not hold sexual or racial/ethnic minority identities [101,102]. Altogether,
effective clinical interventions that engage with RSD and ethnic identity call for a high
degree of critical awareness, sensitivity, and reflexivity on the part of providers.

5. Strengths and Limitations

To our knowledge, this is the first study to examine ethnic identity as a moderator of
the association between RSD and psychological well-being among YSMBM. It is also among
the first to examine the association between ethnic identity and feelings of self-worth and
depressive symptoms in any sexual minority population. Our disaggregation of the search
and commitment subscales of the MEIM adds further clarity to the ethnic identity literature,
as the majority of studies using the MEIM use the scale as a composite measure [40]. The
study’s large national sample and the breadth of the RSD scale in measuring various forms
of discrimination were also significant strengths. Notably, the RSD scale used in this study
distinguishes between expressions of discrimination to a greater degree than most measures
of discrimination. This distinction between race of perpetrator is rare in research on RSD,
and thus constitutes a unique contribution to the field.

This study, however, is not without its limitations. The study’s cross-sectional design
and lack of representative sample limits generalizability, as well as our capacity to make
causal inferences about the relationships between ethnic identity, RSD, and well-being
among YSMBM. The study is further limited by its all-Black sample and by its focus on
RSD as perpetrated by Black or White users online; thus, the findings cannot generalize
to other racial/ethnic groups, nor can they provide insights into RSD as perpetuated by

124



Int. J. Environ. Res. Public Health 2022, 19, 14263

racial/ethnic groups other than Black or White men. The MEIM is also not without critique.
The scale has been subject to revisions, including both expanding and shortening the
12-item version used in this study, and researchers have also reported slightly different
factor solutions for the scale among different populations [81,103]. Moreover, competing
theoretical frameworks of ethnic identity (e.g., social identity theory, self-categorization
theory) and their corresponding measures could produce different results than reported
here. To arrive a more robust understanding of ethnic identity and its role in the context
of RSD, it will be important to consider different identity measures and apply different
theoretical frameworks in future work.

6. Directions for Future Research

Although the health and social science literature on RSD has been largely qualitative,
there are still many important questions about RSD that call for qualitative or mixed
methodological approaches. Most qualitative research on RSD among sexual minority men
has focused on the experience of discrimination, but only a handful of studies have focused
on strengths for coping with RSD, including identity-based strengths [11,13,22]. Carefully
designed qualitative studies will enable researchers to ascertain the types of strategies
that sexual minority men of color are leveraging to mitigate the adverse effects of RSD, as
well as identify other intrapersonal characteristics that may be protective in the context
of RSD. Such studies may add important nuance to existing quantitative findings, inform
future quantitative studies, and provide a foundation for intervention research and clinical
application.

A closer examination of same-race rejection may be especially important for sexual
racism researchers, particularly in light of our unexpected findings. Although commitment
to one’s ethnic identity exacerbates the effect of same-race rejection, its overall effect
is positive, and YSMBM struggling in the face of same-race rejection are not likely to
benefit from lessening their commitment. Given the complexity inherent in navigating
this experience, it may be more beneficial to focus on the motivations of YSMBM who are
inclined to reject members of their same race. As with other forms of internalized racism,
perpetrators of same-race rejection are devalued by the same system of White supremacy
in which they participate. However, only a small amount of research on RSD examines
same-race discrimination [104–106]. Research on both in-group and out-group perpetrators
of sexual racism has usually focused on refuting their actions or examining their pathology
rather than on interventions that might change their actions and ideologies [5,13,107–109].
However, intervention research aiming to address general internalized racism has shown
promise. In a recent pilot study, Banks et al. examined an acceptance commitment therapy
(ACT) intervention designed to address internalized racism among Black women. They
found decreases in internalized oppression, internalized shame, and negative psychological
symptoms [110]. Similar interventions may be applicable to YSMBM, and researchers may
wish to examine the degree to which such interventions reduce instances of same-race
rejection in intimate partner-seeking contexts.

Future research should also examine ethnic identity, RSD, and health among other
sexual minority men of color. Patterns of RSD may manifest differentially across different
racial/ethnic groups (e.g., certain stereotypes and sexual scripts are ascribed to certain groups
and not others), and some groups may respond differently to RSD than others. For some
racial/ethnic minority groups, generational status—or recency of immigration—should also
be examined in the context of RSD. Generational status may have some bearing on both
self-reported ethnic identification and exposure to RSD over time [85,111,112]. Moreover,
there is a large and complex literature base examining how acculturation and acculturative
stress relate to experiences of discrimination and psychosocial functioning among Asian
and Latino populations, and these processes may be distinct from the experiences of Black
Americans [113–116]. Studies should also be conducted in other regional contexts, as racial
hierarchies in other parts of the world are distinct from those in the United States [20,107].
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Using intersectional identity measures (e.g., a measure of both racial/ethnic and sex-
ual orientation identity in tandem) will also add important nuance to work of this nature
moving forward. There is a marked deficit of intersectional measures for sexual and gender
minority populations, but scholars have long highlighted the importance of examining
overlapping identities instead of focusing on singular markers of identity [56,117–119]. An
intersectional analysis will enable researchers to quantitatively model how specific inter-
secting identity statuses operate in the context of RSD—a key distinction when examining
sexual minority men of color across multiple racial/ethnic groups. It will also be important
to examine factors other than identity that may exert influence over the relationship be-
tween RSD and psychological well-being. Social support, for example, is widely regarded
as a critical protective asset in the health literature [120–122]. However, there is limited re-
search that explores how sexual minority men of color respond to instances of RSD, and/or
if they seek out support networks to help process these experiences [4,6,25,123,124]. Under-
standing how social support operates in the context of RSD—both in terms of the presence
and/or absence of support networks, as well as the active leveraging of support—may
provide important avenues for intervention.

7. Conclusions

Overall, this study provides valuable insight into the relationship between ethnic
identity, RSD, and psychological well-being. Moving forward, researchers should continue
to account for factors that may further elucidate these relationships. They should also
explore multi-pronged strategies to disrupt harmful behavior perpetrated online. RSD,
like any form of racialist discrimination, is neither natural nor inevitable, and combatting
racialist ideologies at their root remains critical to advance health equity for marginalized
populations.
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Abstract: Alcohol outlets tend to cluster in lower income neighborhoods and do so disproportionately
in areas with more residents of color. This study explores the association between on- and off-premise
alcohol outlet density and history of redlining with violent crime in New York City between 2014
and 2018. Alcohol outlet density was calculated using a spatial accessibility index. Multivariable
linear regression models assess associations between the history of redlining, on-premise and off-
premise alcohol outlet density with serious crime. Each unit increase in on- and off-premise alcohol
density was associated with a significant increase in violent crime (β = 3.1, p < 0.001 on-premise
and β = 33.5, p < 0.001 off premise). In stratified models (redlined vs not redlined community block
groups) the association between off-premise alcohol outlet density and violent crime density was
stronger in communities with a history of redlining compared to those without redlining (β = 42.4,
p < 0.001 versus β = 30.9, p < 0.001, respectively). However, on-premise alcohol outlet density was
only significantly associated with violent crime in communities without a history of redlining (β = 3.6,
p < 0.001). The violent crime experienced by formerly redlined communities in New York City is
likely related to a legacy of racialized housing policies and may be associated with state policies that
allow for high neighborhood alcohol outlet density.

Keywords: alcohol; policy; density; redlining; violent crime; policy

1. Introduction

In the two decades prior to the onset of the COVID-19 pandemic, there was a significant
net increase in U.S. alcohol consumption of approximately 3% per decade. Binge drinking
increased during the same period by 7.5% per decade [1]. Between 2006 and 2014, there
was a 62% increase in alcohol related emergency room visits [2]. Furthermore, according to
the National Institute on Alcohol Abuse and Alcoholism, there was a doubling of alcohol-
related deaths for those aged 16 and above from 1999 to 2017 (from 35,914 to 72,558), such
that the overall age-adjusted death rate increased by 50.9% (from 16.9 to 25.5 per 100,000).
Rates increased for all age groups, except for those 75 and older, and increased for all racial
and ethnic groups, except among Hispanic males and non-Hispanic Blacks whose rates
dipped initially then increased [3].
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For over a decade, the Community Preventive Services Task Force has recommended
reducing alcohol outlet density to decrease alcohol-related harms [4]. Societal harms associ-
ated with alcohol outlet density include greater youth access and underage drinking [5,6],
as well as increased instances of violent crime [7]. In New York City (NYC), alcohol outlet
density was associated with increased prevalence of alcohol use disorders [8], and cyclist
and pedestrian death by a motor vehicle [9]. Off-premise alcohol retail store and on-premise
restaurant alcohol outlet density in NYC were significantly associated with street robbery
and aggravated assault while on-premise bars/taverns were not [10]. Regulating alcohol
outlet density through the reduction or limitation of alcohol licenses remains an important
strategy to reduce alcohol-related harms [4].

Consistent with structural frameworks of disease causation [11], alcohol outlets tend
to cluster in lower income neighborhoods and do so disproportionately in high poverty
areas with more Black, Indigenous, and other residents of color [12,13]. In addition,
people living with lower socio-economic status experience nearly twice the mortality from
alcohol-attributable causes compared to all other causes of mortality [14,15]. Previous
studies found associations between alcohol outlet density and poverty [7,16], as well as
associations between alcohol outlet density and the legacy of discriminatory housing
practices, including ‘redlining’ [17].

As a part of the New Deal initiatives during the Great Depression, the Federal Housing
Authority supervised the sale of homes constructed with federal dollars and enacted
policies that prohibited their sale to ‘inharmonious racial groups’, citing a potential loss of
property values, which would place these federally insured loans at risk of default [18,19].
The Home Owners’ Loan Corporation provided risk assessments to the Federal Housing
Authority, including color-coded maps. ‘Undesirable’ neighborhoods were given the letter
grade ‘D’ and colored in red [19,20]. Consequently, federally insured loans included
‘restrictive covenant’ clauses within mortgage contracts and deeds that prohibited sale
or resale to Black families [19], effectively barring Black families from gaining or passing
wealth achieved from home ownership to future generations [21]. As such, the Home
Owners’ Loan Corporation maps serve as a proxy for past racialized government policies.
Although outlawed in the 1960s, the laws serve as codified discriminatory policies and are
separate from the indicators of the policies’ consequences, including racial concentration
end economic sedimentation [22]. This study aims to: (1) explore the association of on- and
off-premise alcohol outlet density and the history of redlining with violent crime in New
York City between 2014 and 2018, and (2) assess whether the associations between alcohol
outlet density and violent crime are modified by a history of redlining.

2. Materials and Methods

2.1. Alcohol Outlet Density at the Census Block Group (CBG) Level

Point location data for alcohol outlets were extracted from the New York State Liquor
Authority database by utilizing the public license query feature [23]. To minimize the effect
of licenses that were newly approved just prior to the start or the end of the study period
(2014–2018), licenses with approval dates less than six months prior to the start of 2014,
and approval dates within the last six months of 2018 were excluded. License location
data were matched to address points using the ArcGIS World Geocoder (n = 11,774). This
included both on-premise (n = 6606) and off-premise (n = 5168) alcohol outlets. Wholesale
(n = 16), manufacturing (n = 11), and seasonal (n = 27) licenses were excluded. Alcohol
outlets with incomplete, unmatched, and/or duplicate addresses were excluded (n = 65,
0.6%).

To calculate alcohol outlet density, the CDC recommends several methods, which
fall into four broad categories: count-based, container-based, distance-based, and spatial
access-based [24]. This study utilized a spatial accessibility index, which is better suited
to assess clustering, measure exposed populations, address access potential, and evaluate
harms when compared to simpler container- and distance-based approaches [25]. The
spatial accessibility index was calculated by first specifying a “choice set” (the number
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of outlets used to assess population exposure). The CDC recommends values between
five and nine [24]. In this study, we selected nine due to the relatively high population
density and concentration of outlets in most NYC boroughs. The Euclidean distance from
each CBG centroid (representing population centers) and the nearest nine outlets was then
determined. The spatial access score/alcohol outlet density was then calculated as the sum
of the inverse distances for all nine alcohol outlets per CBG. As such, the shorter distances
to the nearest outlets in a CBG result in larger alcohol outlet density scores.

2.2. Violent Crime

Violent crime data were obtained from the New York City Police Department for the
years 2014–2018. Violent crime was defined as murder, shooting victim, rape, robbery, or
aggravated assault, as these categories are more consistently reported to law enforcement
agencies. In New York City, violent crime points were geocoded to the nearest intersection
or the midsection of street segments [24]. The geo-coded points were then aggregated to
CBG and divided by area to calculate violent crime density (crimes per mi2) to match the
other datasets for analysis.

2.3. Redlining

Redlining data were obtained from the Mapping Inequality database and capture
data produced between 1935 and 1940 [26]. Using Arc GIS, previously redlined areas were
overlayed with current maps of the five boroughs of New York City to align them to current
CBG boundaries. CBGs in which greater than 50% of the area was previously redlined were
categorized as having a history of redlining.

2.4. Neighborhood Demographics

CBG population characteristics were obtained from the 2018 American Community
Survey (ACS) 5-year estimates for years 2014–2018 [27]. The population is described
in terms of the percent with income below the poverty federal poverty line, percent of
adults ≥25 years old who did not graduate from high school, population density per
mile squared, percent of the population identifying as non-Hispanic Black, percent of the
population identifying as Hispanic/Latino, percent of the population that moved in since
2015, percent of housing units that were vacant, and the percent of housing units which
were owner-occupied. New York City CBGs served as the unit of analysis. Ninety-six CBGs
(populations of fewer than 100 residents including airports, commercial areas, and parks),
were excluded from the analysis.

2.5. Statistical Analysis

We described the communities overall and stratified on whether they had a history
of redlining. The statistical significance of differences in community characteristics by
redlining history was assessed with a Wilcoxon rank sum test. We mapped the distribution
of the variables of primary interest (density of on-premise, off-premise alcohol outlets,
and crime), indicating which neighborhoods had a history of redlining in New York City
using ArcGIS Pro version 2.9 [28]. We then ran crude and multivariable linear regression
models to assess the crude and adjusted associations between history of redlining, on-
premise alcohol outlet density, and off-premise alcohol outlet density with density of
serious crime. The multivariable model included all the characteristics of the communities
described above. We then added interaction terms for redlining history*on-premise alcohol
outlet density and redlining history*off-premise alcohol outlet density to the multivariable
model with the understanding that if either interaction term was significant, we would run
the multivariable model stratified on redlining history to assess effect modification (i.e.,
how the association between on- and off-premise alcohol outlet density differs between
communities with a history of redlining versus those without such a legacy). All analyses
were conducted in R and significance set at α = 0.05 for main effects and α = 0.1 for effect
modification, due to the lower statistical power associated with testing interaction.
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3. Results

3.1. Description of the Communities

A total of 6198 CBGs were included in the analyses. Overall, 28.2% of NYC CBGs had
at least 50% of their area in historically redlined neighborhoods. The average number of
violent crimes per square mile was 2012 in historically redlined CBGs compared to 1166.5
in non-redlined communities (p < 0.001). The mean alcohol outlet density for both on- and
off-premise outlets was significantly higher in redlined CBGs (14.0 versus 8.7, p < 0.001 and
13.0 versus 9.6, p < 0.001, respectively) (Figure 1).

Figure 1. Distribution of violent crime density, on-, and off-premise alcohol outlet density/access
score in redlined and non-redlined neighborhoods in New York City.

Other CBG variables, including population density, percent below the federal poverty
line, percent of adults 25 years or older without a high school degree, percent of the
population identifying as Hispanic/Latino or non-Hispanic Black, percent of the population
that moved in since 2015, and percent of homes that were vacant, were all significantly
greater in redlined communities. The percent of owner-occupied homes was significantly
lower in redlined communities (24.7% versus 39.7%, p < 0.001) (Table 1).

Table 1. Description of the Communities overall and by history of redlining.

Variable Overall Redline Neighborhood
Non-Redlined
Neighborhood

Wilcoxon Rank Sum
p-Value

Census block groups, n (%) 6198 (100.00) 1750 (28.23) 4448 (71.77) NA
Density of violent crime per mile2 <0.001

Mean (SD) 1405.28 (1759.80) 2012.25 (1912.20) 1166.47 (1635.68)
Median (min, max) 728.85 [0.00, 19720.90] 1462.80 [0.00, 16527.10] 542.85 [0.00, 19720.90]

On-premises alcohol outlet density <0.001
Mean (SD) 10.17 (17.11) 14.00 (20.47) 8.67 (15.33)
Median (min, max) 6.39 [0.78, 786.60] 9.07 [0.97, 454.70] 5.80 [0.78, 786.60]

Off-premise alcohol outlet density
Mean (SD) 10.55 (7.20) 12.98 (7.02) 9.60 (7.05) <0.001
Median (min, max) 9.41 [0.95, 217.55] 12.23 [1.30, 119.34] 8.21 [0.95, 217.55]

Percent of the population living
below the federal poverty line <0.001

Mean (SD) 18.26 (15.09) 22.42 (17.14) 16.62 (13.87)
Median (min, max) 14.10 [0.00, 93.50] 18.80 [0.00, 93.50] 12.90 [0.00, 91.60]
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Table 1. Cont.

Variable Overall Redline Neighborhood
Non-Redlined
Neighborhood

Wilcoxon Rank Sum
p-Value

Percent of the population without
a high school degree 0.003

Mean (SD) 18.48 (13.80) 19.87 (15.52) 17.93 (13.03)
Median (min, max) 16.00 [0.00, 80.60] 17.55 [0.00, 80.60] 15.40 [0.00, 76.30]

Population density per mile2 <0.001
Mean (SD) 65596.56 (52965.28) 79200.29 (54825.55) 60244.37 (51240.69)

Median (min, max) 50829.50 [79.40,
518070.40]

65695.85 [659.10,
490690.70] 45193.00 [79.40, 518070.40]

Percent of the population
identifying as non-Hispanic Black <0.001

Mean (SD) 21.89 (28.35) 27.61 (29.09) 19.64 (27.73)
Median (min, max) 6.50 [0.00, 100.00] 15.70 [0.00, 100.00] 5.00 [0.00, 100.00]

Percent of the population
identifying as Hispanic/Latino 0.005

Mean (SD) 27.88 (25.01) 29.35 (25.50) 27.31 (24.79)
Median (min, max) 19.10 [0.00, 100.00] 21.05 [0.00, 98.30] 18.30 [0.00, 100.00]

Percent of the population that
moved in since 2015 <0.001

Mean (SD) 13.20 (9.22) 14.93 (9.90) 12.52 (8.85)
Median (min, max) 11.97 [0.00, 81.25] 13.84 [0.00, 59.22] 11.32 [0.00, 81.25]

Percent of the housing that is
vacant <0.001

Mean (SD) 8.61 (8.13) 9.51 (8.37) 8.26 (8.01)
Median (min, max) 7.00 [0.00, 67.10] 7.70 [0.00, 51.90] 6.80 [0.00, 67.10]

Percent of homes owned by the
residents <0.001

Mean (SD) 35.43 (28.07) 24.66 (22.82) 39.67 (28.81)
Median (min, max) 30.81 [0.00, 100.00] 19.05 [0.00, 100.00] 36.97 [0.00, 100.00]

3.2. Linear Regression Results

In the crude models, CBGs with a history of redlining had on average 845.8 more vio-
lent crimes per square mile than neighborhoods without a history of redlining (p < 0.001).
Each unit increase in the number of on-premise alcohol outlets per square mile was as-
sociated with an increase of 6.9 violent crimes per square mile (p < 0.001), and each unit
increase in the number of off-premise alcohol outlets per square mile was associated with
an increase of 88.6 crimes per square mile (p < 0.001) (Table 2).

Table 2. Linear regression models examining the association of redlining, on-premise and off-premise
alcohol outlet density, and covariates with crime.

Crude Models (n = 6198 for All Models) Multivariable Model (n = 6198)

Variable Beta 95% Confidence Interval p-Value Beta
95% Confidence
Interval

p-Value
p-Value for Interaction
W/Redlining Added to
Multivariable Model

History of redlining 845.77 750.73, 940.82 <0.001 205.77 128.68, 282.85 <0.001
On-premise alcohol outlet density 6.92 4.36, 9.47 <0.001 3.08 0.97, 5.18 <0.001 0.090
Off-premise alcohol outlet density 88.62 82.95, 94.29 <0.001 33.50 28.08, 38.92 <0.001 <0.001
Percent of the population below the
federal poverty line 15.82 12.83, 18.8 <0.001

Percent of the population without a
high school degree 7.96 4.57, 11.35 <0.001

Population density per mile2 0.01 0.01, 0.01 <0.001
Percent of the population
identifying as non-Hispanic Black 15.31 14.08, 16.55 <0.001

Percent of the population
identifying as Hispanic/Latino 16.61 14.85, 18.38 <0.001

Percent of the population that
moved in since 2015 −2.40 −6.36, 1.55 0.230

Percent of the housing that is vacant 6.34 2.14, 10.55 <0.001
Percent of homes owned by
the resident −7.45 −9.19, −5.71 <0.001
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After adjusting for community characteristics in the multivariate model, the associa-
tions were attenuated but remained significant. Communities with a history of redlining
experienced 205.8 more crimes per square mile, on average, than communities without
a history of redlining (p < 0.001). Each unit increase in on- and off-premise alcohol den-
sity was associated with a significant increase in violent crime, although association was
stronger for off-premise density (β = 3.1, p < 0.001 and β = 33.5, p < 0.001, respectively)
(Table 2). In a test for collinearity, the variable inflation factor (VIF) for the redlining variable
was just over 1.1 and VIFs for all the other variables had values below 2.2, well below
recommended thresholds.

3.3. Effect Modification of the Association between On- and Off-Premise Alcohol Outlet Density
and Violent Crime Density by History of Redlining

When interaction terms for history of redlining*alcohol outlet density were added to
the multivariate model, both redlining*off-premise alcohol outlet density and redlining*on-
premise outlet density were statistically significant at our a priori α = 0.1 (interaction
term p < 0.001 and p = 0.090, respectively). We ran the multivariable model stratified on
the history of redlining and found that the strength of the association between alcohol
outlet density and violent crime density varied by history of redlining, but the direction of
the variation differed for on-versus off-premise outlets. As hypothesized, the association
between off-premise alcohol outlet density and violent crime density was stronger in
communities with a history of redlining compared to those without (β = 42.4, p < 0.001
versus β = 30.9, p < 0.001, respectively). However, on-premise alcohol outlet density was not
associated with violent crime in formerly redlined neighborhoods. Rather, the association
between on-premise alcohol outlet density and violent crime density was only significant in
communities without a history of redlining compared to those with such a legacy (β = 3.6,
p < 0.001. versus β = 2.8, p = 0.170, respectively) (Table 3).

Table 3. Multivariable linear regression model stratified on history of redlining.

Redlined Neighborhoods (n = 1750) Non-Redlined Neighborhoods (n = 4448)
Variable Beta 95% Confidence Interval p-Value Beta 95% Confidence Interval p-Value

On-premises alcohol outlet density 2.81 −1.17, 6.79 0.170 3.63 1.14, 6.11 <0.001
Off-premise alcohol outlet density 42.36 30.87, 53.85 <0.001 30.94 24.94, 36.94 <0.001
Percent of the population living
below the federal poverty line 15.21 9.36, 21.06 <0.001 14.31 10.86, 17.76 <0.001

Percent of the population without
a high school degree 4.98 −2.07, 12.02 0.170 8.49 4.71, 12.27 <0.001

Population density per mile2 0.01 0.01, 0.01 <0.001 0.01 0.01, 0.01 <0.001
Percent of the population
identifying as non-Hispanic Black 20.85 18.03, 23.67 <0.001 13.49 12.15, 14.83 <0.001

Percent of the population
identifying as Hispanic/Latino 19.08 15.24, 22.92 <0.001 15.87 13.93, 17.82 <0.001

Percent of the population that
moved in since 2015 −4.54 −12.84, 3.77 0.280 −0.20 −4.6, 4.2 0.930

Percent of the housing that
is vacant 7.35 −1.54, 16.25 0.110 6.57 1.91, 11.24 0.010

Percent of homes owned by
the residents −16.12 −20.17, −12.06 <0.001 −5.15 −7.02, −3.28 <0.001

4. Discussion

We found that the distribution of on- and off-premise alcohol outlets and of violent
crime was denser in communities with a history of redlining. Furthermore, there was a
positive association between density of both on- and off-premise alcohol outlets and violent
crime. Importantly, the structural effects of redlining are maintained when current socio-
economic indicators are adjusted for, suggesting that formerly redlined areas continue to
be associated with crime independent of the current SES indicators that were added to the
model. In addition, in the stratified model separating historically redlined neighborhoods
from other neighborhoods, we found that the association between off-premise (but not
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on-premise) alcohol outlet density and violent crime density was significantly stronger in
communities with a history of redlining compared to those without this history.

Previous studies found similar associations between alcohol outlet density and violent
crime [7,10,14], and alcohol density and redlining [15]. Gorman et al. (2001) assessed the
association between alcohol outlet density (measured as total outlets per 100 population)
and violent crime in Camden, New Jersey, controlling for poverty and other population
characteristics [16]. The study found that total (on-premise + off-premise) alcohol outlet
density contributed significantly to violent crime within block groups [16]. Trangenstein
et al. (2018) explored the association between access to alcohol outlets and violent crime in
Baltimore MD, with attention to outlet characteristics and types of crime [7]. Using a spatial
accessibility index, the Trangenstein study found a positive relationship between alcohol
outlet density and violent crime. Specifically, the authors found that each 10% increase in
alcohol outlet access was associated with a 4.2% increase in violent crime exposure. The
authors also identified differential effects, such that a 10% increase in access to off-premise
outlets and combined off- and on-premise outlets had a greater association with violent
crime than on-premise outlets [7]. In a subsequent Baltimore study, Trangenstein et al.
(2020) examined the association between CBG characteristics and alcohol outlet clusters by
type of alcohol outlet. The authors found that CBGs that were redlined had 7.3 times the
odds of being in an off-premise cluster, 8.1 times the odds of being in an on-premise cluster,
and 8.6 times the odds of being in a combined (on- and off-premise) cluster [17].

Feng et al. also used spatial adjustment to assess the association between alcohol
outlets and street robberies and aggravated assaults in NYC. They found that among nine
categories of alcohol outlets, two on-premise (eateries and restaurants) and two off-premise
alcohol outlets (grocery stores and alcohol retail stores) were associated with aggravated
assault. In addition, three on-premise (e.g., eateries, bars/taverns, and restaurants) and
three off-premise alcohol outlets (e.g., grocery stores, alcohol retail stores, and drug stores)
were associated with street robberies. While grocery stores were associated with robberies
and assault in all five boroughs, three on-premise venues (e.g., night clubs, hotels, and
other eateries) were not associated with robberies or assaults in any borough [10].

Interestingly, while we found that the association between density of off-premise
alcohol outlets and violent crime was modified by redlining, the direction of the effect
modification for on-premise alcohol outlets was such that the association between on-
premise alcohol outlet density and violent crime density was only modified in communities
without historical redlining. Our finding may be related to neighborhood variations in
economic composition, including rapid neighborhood gentrification in NYC, or to variation
in the types of on-premise outlets (hotels vs. nightclubs) within those neighborhoods [15].
Still, although outlawed in the 1960s, redlining codified discriminatory housing policies
and continues to be associated with a myriad of health conditions in NYC and elsewhere,
suggesting that it has long-lasting impacts [22].

In NY State, Chapter 478 of the Laws of 1934 created the State Liquor Authority and the
Division of Alcoholic Beverage Control. According to the law, the State Liquor Authority
was established to “regulate and control the manufacture and distribution within the state
of alcoholic beverages for the purpose of fostering and promoting temperance in their
consumption and respect for and obedience to law; for the primary purpose of promoting
health, welfare and safety of the people of the state, and, to the extent possible, supporting
economic growth . . . ” The statute also authorizes the State Liquor Authority to “determine
whether public convenience and advantage will be promoted by the issuance of licenses to
traffic in alcoholic beverages . . . and to carry out the increase or decrease in the number
thereof and the location of premises licensed . . . in the public interest” [29]. In keeping
with its health mandate, results from this paper suggest that the State Liquor Authority
might consider limiting the number or licenses in neighborhoods with high outlet density.

Alcohol license applicants in NY State must notify their respective municipalities
30 days in advance of submitting the application. In NYC, the city notifies the appropriate
community board. Even though communities can submit a recommendation opposing the
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alcohol license application, the recommendations are not binding. In 2022 it was revealed
that the State Liquor Authority receives 75,000 applications every year and that the average
review time is 26 weeks [30,31]. Rather than calling for a review of alcohol outlet density in
the face of increasing alcohol related harms, in 2022, Governor Hochul proposed increasing
the agency’s budget by 2 million dollars to expedite alcohol application processing [31].
Given the results of this and other studies that suggest strong associations between alcohol
outlet density and violent crime in NY [7,10,14], the governor’s budget request does not
appear to align with the NY State Liquor Authority’s stated mission of promoting health
and safety.

This study has limitations. The analyses used data aggregated to the CBG, and thus
the results can only be interpreted as applying to the CBG and not to the individuals living
within these communities (i.e., the ecological fallacy whereby population-level correlations
are assumed to parallel individual-level correlations) [32]. Although we used a spatial
accessibility index as recommended [23], and our analysis relied on Euclidean distances, it
is possible that the use of network distances potentially produced slightly different results.
As other researchers suggested, there is tremendous variation within categories of on-
and off-premise alcohol outlets related to outlet size, capacity, how alcohol is consumed,
and whether alcohol consumption by those in the neighborhood is directly related to the
violence committed in the defined geographic areas [33]. In addition, the analyses relied on
the most recent violent crime data available to the researchers at the time of the study, and
the analyses were cross-sectional, such that we cannot determine causation. Furthermore,
it is possible that we failed to adjust for all confounders, for example, we did not control for
sociodemographic variables in the year 1940 that reflected neighborhood composition to
control for differences that pre-dated redlining maps [34]. We might also point out that this
analysis was conducted with data from New York City before the COVID-19 pandemic,
and it is unclear whether similar associations would be found following the pandemic or
in other locations.

Findings from this study add to the growing literature related to the persistent nega-
tive health consequences of structural racial discrimination. Although there are a myriad
of potential pathways, the effects of legally codified discrimination appear to have sed-
imentary health effects on the populations who remain [22]. Our findings suggest that
the persistent health effects of redlining will not be easily reversed, but that reducing the
density of alcohol outlets may serve to ameliorate at least one set of health consequences.

5. Conclusions

Our results suggest that high concentrations of alcohol outlets are associated with
violent crimes within low-income neighborhoods. In addition, racialized housing practices
appear to have a persistent negative impact on neighborhoods long after such practices are
formally abolished. Reducing the concentration of alcohol outlets may be one strategy to
reduce violent crime in NYC neighborhoods, the effects of which may be stronger within
formerly redlined communities. As such, initiatives addressing neighborhood planning,
zoning, and licensing remain the effective approaches to reduce socioeconomic inequalities
for alcohol-attributable outcomes [35].
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Abstract: This exploratory paper examines individual levels of risk assessment as impacting institu-
tional trust in the CDC while also contributing to disparities in expressed willingness to mask early in
the COVID-19 pandemic. Using both content and thematic analysis of the CDC’s Facebook (FB) page
from April 2020 and Gidden’s modern risk society theory, I consider how social media (SM) users
retrospectively perceived a dramatic change in public health (PH) advisory—from the CDC advising
against masking in February 2020 (Time 1) to advising the use of “do-it-yourself” (DIY) cloth masking
in April 2020 (Time 2)—through a lens of prior, self-guided research. Expressed “knowledge” of
masking as preventative (or not) yielded unwavering and sometimes increasing distrust in the CDC
based on user perception of the “correct” advisory, regardless of the CDC’s position at Time 1 or
Time 2. Simultaneously, disparities in masking behaviors appeared to be driven not by CDC guidance
but by this same self-guided research. I show this via three themes: (1) claims of ineffectiveness for
DIY masking (do not trust CDC now—no masking from the start); (2) conflict between the first and
second CDC advisories on masking (do not trust CDC—either already masking anyway or will now);
(3) disappointed in the CDC for length of time taken to make a DIY mask recommendation (do not
trust CDC—either already masking anyway or will mask now). I discuss the imperative nature of
two-way engagement with SM users by PH rather than using SM as a one-way mode of advisory
dissemination. This and other recommendations may decrease disparities in preventative behaviors
based on individual-level risk assessment as well as increase institutional trust and transparency.

Keywords: risk; institutional trust; COVID-19; emerging infectious disease; social media; masking

1. Introduction

The original identification of SARS-CoV-2 in Wuhan, China, in December 2019 was
followed by fast-paced, global spread of COVID-19. After initially deciding not to label
SARS-CoV-2 a Public Health Emergency of International Concern in January 2020, the
World Health Organization declared COVID-19 a pandemic in March 2020 [1]. In the
United States, the first laboratory confirmed case was identified in Washington in January
2020, and new cases were increasingly discovered in the coming weeks. As the United
States Food and Drug Administration began development and dissemination of emergency
use tests in early February [1], the United States Centers for Disease Control and Prevention
(CDC) was tasked as a public health authority (PHA) with providing prevention guidance
to the public. Earliest measures included avoiding close contact with sick people; covering
coughs and sneezes; keeping hands away from the face; and staying home when sick [2].

One of the CDC’s earliest prevention advisories regarding masking in the context of the
pandemic appeared on Facebook (FB) on 27 February 2020 (Time 1), advising U.S. citizens
against the use of face masks. The post noted that “only healthcare professionals caring for
COVID-19 patients, people who are sick with COVID-19, or in some cases people caring for
patients who are sick with COVID-19 need precautions like a facemask to help limit their
risk of spreading COVID-19.” [3]. By early April (Time 2), emerging research indicated that
individuals could be asymptomatic or pre-symptomatic, unknowingly transmitting the
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virus and dramatically increasing spread [4]. As a result, the CDC changed its guidance,
recommending that all citizens wear cloth facemasks “in public settings where other social
distancing measures are difficult to maintain (e.g., grocery stores and pharmacies) especially
in areas of significant community-based transmission.” [5].

1.1. Theory

This research uses a modern risk society lens as a foundation for why differences in
institutional trust develop, the context in which individual-level risk assessment emerges,
and resulting variance in trust levels. Ulrich Beck has conceptualized risk society as
characteristic of modern, post-industrialized societies [6]. Risk society arises in the context
of rapidly advancing, modern technologies that usurp institutional ability to calculate
risks of new innovations. Whereas members of more traditional societies can lean on
local knowledge, religion, and observations of others’ habits for behavioral guidance, the
modern risk society, by its very nature, forces members to rely upon expert systems of
knowledge represented by scientists and other elites whom the average person will never
meet [7].

As scientific knowledge is built, expert actors within these systems inevitably disagree
on the accuracy of pieces of knowledge as well as how to mitigate the risk that may emerge
from technological, and in this case, medical innovation. Anthony Giddens argues that
“the fact that experts frequently disagree becomes a familiar terrain for almost everyone
[and] . . . the claim to universal legitimacy of science becomes much more disputed than
before.” [8]. A growing inability of science to predict risk (and subsequently develop
solutions for society that protect against innovation-driven hazards) creates a social context
in which hazardous conditions that emerge due to innovation cannot be effectively planned
for in advance [6].

As a result, Giddens has argued that modern risk society emerges in which society’s
members, once broadly trusting of expert systems, become increasingly aware of the
manufactured risk unintentionally created by elite institutional authority [9]. As a result,
the general public increasingly doubts expert systems to adequately assess and solve
for risk [7]. Individual members feel themselves to be at greater risk as a result of both
advancing technology as well as the inability of the institutional structures once trusted
to mitigate risk to do so now [9]. Indeed, prior research shows that institutional trust by
individuals in the U.S. medical profession, for example, has fallen from 73% in 1966 to 34%
in 2012 [10].

Subsequently, and due to this loss of institutional trust, the general public begins
to take the task of risk assessment into their own hands in the face of ever-progressing
scientific innovation that also creates manmade risk [9]. Individual-level research on
particular risks of concern emerges as a way to mitigate personal insecurity. The layperson,
attempting to mitigate one’s own risk, begins “doing one’s own research”, including reading
peer-reviewed scientific literature; watching and reading the news; or even reaching out
to significant, in-group members for their thoughts on the issue to manage one’s own
risk potential.

1.2. Summary and Grounded Theory Outcomes

In the context of the COVID-19 pandemic and CDC guidance regarding masking, I
argue that CDC masking advisories were filtered through individual-level risk assessments
already present for users when the CDC posted both the initial as well as the second
advisory on the need to (or not to) mask. Figure 1 models the argument that the differences
in these pre-existing, individually generated assessments of masking effectiveness created
masking disparities. Simultaneously, these same risk assessments impacted levels of trust
in the CDC’s ability to competently advise the public regarding masking. The perceived
necessity for masks during the earliest period of the pandemic in the United States created
fluid differences in levels of trust of both the CDC itself as well as its advisories regarding
masking. The trustworthiness of the CDC’s advisory depended heavily upon whether
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the current guidance supported a user’s own individual-level assessments regarding the
efficacy of masking. Ultimately, both masking behaviors and reported trust in the CDC’s
advisories were filtered through users’ individual-level risk assessments rather than the
recommendations made by the CDC.

Figure 1. Theoretical argument.

This study has importance to the public health literature for several reasons. First of all,
work examining how individual-level research on health influences both trust in PHAs as
well as disparities in potential advisory uptake is underdeveloped in the literature [11,12].
Second, existing research examining the use of SM for health-related issues is scant [13,14].
However, we know that the Internet, and SM in particular, are increasingly used by PHAs
as widespread dissemination sites of health information [15–17]. As a result, research that
uses SM acknowledges these platforms as increasingly important sites of investigation.

Third, existing research on disparities in advisory uptake during COVID-19 and other
emerging infectious diseases has focused on demographic variables to explain differences
in preventive behavior [12]. These are valuable analyses with respect to the social determi-
nants of health, to be sure. However, it is also important to consider how sociohistorical
processes related to innovation risk and the resulting individual reflexivity required to
assess risk is contributing to disparities in preventative behavior. Indeed, a large and
growing body of literature has examined how self-reflexive research in the era of modern
risk has created behavioral disparities and reinforced institutional distrust in many health
contexts. This includes emerging infectious disease [11,18,19]; chronic disease [20]; con-
tested illness [21]; and risk language in the media as reinforcing health risks [22]. Using a
modern risk society lens to analyze why users on the CDC’s FB page felt the need to do
their own risk assessments in the first place enables researchers to place these choices in
sociohistorical contexts of ever-growing, historical distrust in social institutions.
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1.3. Research Objectives and Questions

One of the objectives of this paper is theory generation that can be used in future
quantitative work (see Section 2.3 below for more on this). This objective will lead to a better
understanding of underlying, and oftentimes hidden, motivations (such as individual-level
risk assessment) for the uptake of public health preventative measures (such as masking)
that big data and computational and statistical designs might not otherwise pick up in
analysis. A second research objective is to explore how individual levels of research
on emerging infectious diseases like COVID-19 impact advisory uptake of preventative
measures (e.g., masking) as well as how that same research impacts institutional trust.

These research objectives lead to the following questions in this paper: (1) Did
individual-level research about COVID-19 and masking efficacy during the pandemic create
masking disparities, as self-reported on the CDC’s FB page?; (2) How does individual-level
research about COVID-19 and masking efficacy during the pandemic impact institutional
trust, as expressed on the CDC’s FB page, in the CDC as a PHA?

2. Related Works

2.1. Institutional Trust and Rapid Change

As others have noted, prevention of disease spread in society is a fundamental function
of PHAs like the CDC, and clear, consistent communication with the public about risk
and prevention is key to stemming transmission [23–25]. However, compliance with PH
advisories, especially those that require significant changes to daily routines like COVID-19
has, is dependent upon individual risk perception and trust in government, amongst
other factors [24,25]. Because of the nature of COVID-19, governments and public health
authorities have had to work at break-neck speed to make complex policy decisions in
the context of nascent but rapidly evolving science [26]. Often, in the earliest days, these
decisions were made, in better scenarios, with pre-print research, and in the worst scenarios,
based on what PHAs did not know about the transmission of the virus [26]. As a result,
PH guidance in the United States, especially regarding masking, risked the appearance of
contradicting itself to the lay public, even while PH researchers were empirically building
on recent scientific research. Public trust and cooperation is one of the many variables
on which PHAs must depend when working to stem spread of an emerging infectious
disease [25,27]. However, the appearance of backtracking on guidance is significant in the
public eye and can be viewed as evidence supporting why PHAs should not be trusted.
Inconsistent levels of trust from the public can, therefore, create disparities in preventative
behavioral outcomes [25].

2.2. COVID-19, Masking, and SM

Extant research examining cross-cultural disparities in masking outcomes during the
pandemic has highlighted a multitude of factors impacting this preventive behavior. This
work includes the likelihood of masking during COVID-19 as associated with mainstream
media or SM viewing [28]; pre-existing attitudes, social pressure, and perceived usefulness
and benefits [29,30]; social norms and risk perceptions [30,31]; efficacy perception and
prevalence within society [32]; and personalization of masks for identity expression [33].

Recent systematic social scientific research that has specifically explored perceptions
of masking from around the world on social media outlets provides a more nuanced un-
derstanding of public, digitized debate regarding masking. Indicating the importance of
masking discussion to the general public on SM, masking was one of two main prevention
methods noted in English language tweets [34]. Further highlighting masking as a signif-
icant source of SM commentary, the 30 most frequently shared articles on FB regarding
COVID-19 revealed that masking articles were the second most commonly shared articles,
bested only by articles that discussed medication [35].

Research specific to increased understanding of how masking was perceived on SM
during the pandemic is informative. One large, randomized sample taken from Twitter in
June 2020 indicated that the platform was being used to create a community network of clus-
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ters with specific influencers, politicians, and general public persons present. User themes
and hashtags appeared to center around encouragement to “mask up” [36]. Other research
has utilized online experimentation in the U.S. to examine how masking misinformation
rebutted by experts impacts user attitudes and perceptions regarding preventative behav-
ior. While expert rebuttals were useful in increasing positive attitudes towards masking,
subsequent disputes from SM users worked to create increased negative attitudes towards
masking [37]. Still, other quantitative work has focused on public sentiment regarding
masking and other preventative measures. Findings indicate that negative sentiment re-
duced when the current context of the pandemic became more severe (e.g., higher case
counts) [38,39].

2.3. Current Methodology Used in SM Analysis of Masking

Most of the existing literature that considers SM, masking, and COVID-19 is classi-
fied as quantitative big data analysis that covers one-month time periods with samples
ranging from 100,000 to over a million tweets [34,36,38,40]. Very little research exists that is
qualitative in nature. More broadly, qualitative work examining the general public’s SM
response to PH measures exists minimally and with broad thematic sweeps of attitudinal
changes across the pandemic [41]. Other work considers healthcare professional response
to PPE shortages with SM posts comprising one part of data collection [42]. To the author’s
knowledge, qualitative work that focuses on SM response to masking as a preventative
measure is scant at best. One paper examines tweets over a one-month period to show that
pro- and anti-masking positions were both gendered in nature, with anti-masking tweets
being more negative towards women’s uptake of the preventative measure [43].

Research on methodology may offer reasoning behind why so little qualitative work
exists in the realm of SM research in general. Indeed, examining publicly generated
content on SM platforms creates voluminous amounts of data. The sheer quantity of posts,
regardless of whether the data collection site is FB, Twitter, Weibo, or any other site, lends
itself towards fast-paced big data analysis that uses statistical workhorses such as Python
and R for analysis. Likewise, researchers who use qualitative measures like thematic or
content analysis that require manual coding of data are discouraged by the sheer volume of
hundreds of thousands into the millions of data points across one month time periods [44].
However, while leaning on statistical analysis of such data is advantageous for testing
hypotheses and predicting probabilities and outcomes, this approach is disadvantaged by
the lack of in-depth theory generation that can inform the accurate building of quantitative
designs and hypotheses via the self-reports of target populations [45].

As a result, this study uses qualitative content and thematic analysis of data taken
from a one-day snapshot of SM posts (with a qualitatively “manageable” n = 1042 posts).
Analysis examines how users of the CDC’s FB page retrospectively perceived the first
CDC advisory on masking in the context of an at-the-time change in masking recommen-
dations. Additionally, this paper examines how that change was filtered through users’
own risk assessment to impact disparities in reported masking intentions post-change in
CDC advisory.

The topic of this paper, in particular, is an important area of research because while
research conducted after the second advisory indicated that masking uptake in the U.S.
occurred for 62% of the population days after and 76% one month following [46], FB data in
this study suggest that choice to follow this preventive measure was moderated by complex
patterns of trust in CDC advisories filtered through individual risk assessments. Differences
in trust of government agencies and PHAs directed by individual-level risk assessments are
an important driver of uptake for prevention strategies [11,12,47]. In this case, prior user-
driven research (regarding both masking effectiveness and necessity) guided user-perceived
accuracy of both of the CDC’s masking advisories. This same user-driven research also
created disparities in reported masking outcomes on the CDC’s FB page. Examining
self-reported levels of trust in PHA advisories is significant to scientific understanding
of disparities in preventative behaviors such as masking. For example, a high level of
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institutional trust was a significant determinant of high levels of preventative behavior
during the pandemic in Hubei, China [48]. Other research has shown that blame placed on
public health authorities during earlier pandemics promotes distrust in PHAs, potentially
eroding PH communication [49] and increasing behavioral disparities in guidance uptake.

3. Data and Methods

3.1. Methods and Data Source

This project asks two questions: (1) Did individual-level research about COVID-19
and masking efficacy during the pandemic create masking disparities, as self-reported
on the CDC’s FB page?; (2) How does individual-level research about COVID-19 and
masking efficacy during the pandemic impact institutional trust, as expressed on the CDC’s
FB page, in the CDC as a PHA? The nature of both questions demanded a qualitative
dataset that would provide substantive narratives highlighting differences in masking and
institutional trust. As a result, I used a mixed methods approach for study design, using
both conventional and directed content analysis as a means of analyzing data. Conventional
content analysis (thematic) was appropriate for this study because it allows for inductive
capture of themes in the data [50] that would not have been coded for if I had only been
looking for confirmation of modern risk society. For example, locating trust as fluid in the
data was one idea that came from this approach. Directed content analysis was also useful
here as it allowed for grounding the project in pre-existing categories embedded in modern
risk society, such as concrete trust in expert systems [51].

In the United States, the CDC uses multiple avenues of advisory dissemination,
including television, radio, and SM contexts. I chose to examine SM data due to the
inherent, two-way communication in which users can answer original posts, creating
the potential for ongoing dialog regarding a variety of topics [11]. Furthermore, SM is
widely used by laypeople as a platform for gathering health information [52]—especially
as individuals increasingly seek to conduct their own health risk research—making SM
platforms important sites of analysis. I chose the CDC’s FB page as the primary data
collection site for this project because, in 2020, approximately 69% of American adults
reported using FB regularly [53], with 54% of those users noting that they regularly looked
for news on the platform [54]. Indeed, with the exception of YouTube, FB is by far the most
widely used SM platform in the United States [53]. The CDC was chosen as the key public
health authority because its mission, via the United States Public Health Service, is as the
“main assessment and epidemiologic unit for the nation . . . serving the population as well
as providing technical assistance to states and localities.” [55].

3.2. Data Collection

As diagrammed in Figure 2, data were collected on the CDC FB page by using the
internal FB search tool and the search terms “coronavirus” and (in March 2020) “COVID-
19”. Especially regarding the search term “coronavirus”, the CDC parent post (PP) was
then checked to ensure that it was specific to the novel coronavirus (and later COVID-19).
Once the PP was verified as relevant, a screenshot and PDF were created for import into
NVivo, a qualitative data analysis software program. PPs were pulled within 72 h from
FB each time the CDC posted a new advisory or information. User response posts were
also pulled in conjunction with each original CDC post. This process began on 28 January
2020, and continued until 10 April 2020, when lockdowns at my home institution made
it difficult to continue gathering data. A total of 23 PPs were successfully mined in this
manner. This paper focuses on a CDC PP made public on 3 April 2020, with user response
posts in the dataset continuing until 7 April 2020. The PP was the CDC’s second masking
advisory (Time 2) in which mask use for prevention changed from “not necessary except
only under very unique circumstances” to “cloth masks should be used by everyone in
public settings where social distancing measures are difficult to maintain”. Within this
PP, 40 user-generated response posts (to the CDC) were made, with an additional 1001
response posts made in response to the 40 user-generated response posts. In total, 1042 posts
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comprised the data for this project. (For clarity, all user-generated posts, whether they are
in direct response to the CDC or to other posters on the CDC FB page, will be referred
to as posts or user posts). Users frequently referenced the CDC’s initial post (Time 1) in
their response posts, and analysis in this project takes those retrospective accounts into
consideration. Furthermore, user posts that are used as data points in this paper include a
randomly-generated three letter alpha code as an identifier for each user.

Figure 2. Content Analysis Flowchart.

3.3. Data Analysis

Grounded theory is a widely used qualitative approach that allows researchers to use
participant narratives to inductively code data and generate themes [56]. The strength of
this kind of analysis is that it offers depth of data that, while not generalizable or replicable
in the way quantitative work might be, offers accuracy in analysis [45]. Major thematic
content that arises from analysis of grounded theory research is useful in generating
theories for future quantitative testing or other qualitative exploration [45]. Systematic
line-by-line coding was used to search for substantive themes related to masking and
attitudes towards the CDC. This process also allowed for inductive analysis that might
reveal implicit meaning formation for users [57]. After identifying initial potential codes
arising from the data, I then worked on focused coding—a process that culminated in
combining less substantive codes into more powerful, substantive themes representative of
the data [57]. This ultimately allowed the identification of three categories of trust in the
second CDC advisory on masking aligned with resulting disparities in masking behaviors:
(1) claims of ineffectiveness for DIY masking (do not trust CDC now—no masking from
the start); (2) conflict between the first and second CDC advisories on masking (do not
trust CDC—either already masking anyway or will now); (3) disappointed in the CDC
for length of time taken to make a DIY mask recommendation (do not trust CDC—either
already masking anyway or will mask now).

Data analysis of the sample of 1042 posts generated 42 initial coding categories with
an additional 48 subcategories collapsed under various initial codes. Many of these initial
codes did not generate thematic, focused codes (that is, very few pieces of data wound
up coded under these categories) and thus were either ultimately abandoned in analysis
or were later collapsed into other more precise focused codes that better represented the
content of the user’s post. For example, one initial code, “Thanks to healthcare workers”,
ultimately only garnered 6 pieces of data from the entire sample. This category was not
deemed as collapsible into other codes while also having too few pieces of evidence to
support it as a focused code. As a result, this initial code was abandoned. However, other
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initial codes, like “CDC lies”, were ultimately collapsed under a broader (and ultimately
focused) code labelled “CDC not trustworthy”. As is typical of coding work in qualitative
data analysis [56], sometimes a piece of data might be placed under multiple codes of
analysis because the piece of data itself may be representative of more than just one code.
In this study, 1042 posts generated a total of 1588 categorizations of data under various
initial and, later, focused codes.

Regarding the themes in this paper, Table 1 depicts samples of data points that were
categorized under each theme discussed in this paper. Table 1 also provides information
on statements of trust (either direct or indirect statements regarding institutional trust
in the CDC). Specific criteria were used to determine the inclusion of a piece of data as
representative of focused codes. Data that were coded under Theme 1 had to meet at least
one of the following parameters: (a) direct questioning of DIY mask as a viable preventative;
(b) direct statements that masks do not work; (c) statements that advise, contrary to the
Time 2 advisory, people not to mask. Data coded under Theme 2 had to meet at least one of
the following parameters: (a) a reference to the Time 1 advisory as ill informed; (b) criticism
of the CDC and/or government for not advising masks in Time 1 advisory; (c) direct or
indirect statement about trust in the CDC related to conflicting advisories. Finally, data
coded under Theme 3 were required to meet at least one of the following parameters:
(a) indication that the CDC took too long to recommend DIY masking; (b) indication that
individual masking outcomes would have been different if the CDC had told the general
public earlier; (c) direct or indirect statement about trust in the CDC as related to length
of time to Time 2 advisory. “Direct” or “indirect” statements about trust for each of these
themes were determined by assessing if the data point outright noted distrust (direct—e.g.,
“How can you trust the CDC?”) or intimated distrust (indirect—e.g., I wouldn’t wear a
mask unless I wanted to get sick”.) in some way.

Table 1. Themes, sample data points, and N of posts for collected data.

Major Themes
Sample Data Points

(by Theme and Trust)
N of Posts

Disparities in Masking and
Institutional Trust:

Dispute Over Effectiveness of
DIY Masking

(do not trust CDC now, no
masking from the start)

“Make sure your [sic] not wearing a mask. They don’t protect you.”—User
KNZ (Indirect distrust)

“If COVID can in fact go right through material, then why on earth would
anyone settle for a material ‘mask?’”—User PMY (Indirect distrust)

“They need to address this. It’s ridiculous that the CDC does not understand
micron sizes of fabric and the size of COVID19. They have to know. It [second

advisory] has to be about alleviating fear.”—User TKX (Direct distrust)
“Making masks[s] will not work [ . . . ] just stay home now that works.” User

MKW (Indirect distrust)
“Unfortunately homemade masks and clothes likes scarfs [sic] don’t protect

from particles going through . . . ”—User AAV (Indirect distrust)

N = 124

Conflicting Mask Advisories
(do not trust CDC—either

already masking anyway or
will now)

“CDC was irresponsible in telling the general public not to wear masks for the
sole reason that they didn’t have any [masks]. They should have told people
from the beginning to fashion a mask. Instead they shamed people into not

wearing them even if they already had one they could have used.”—User CIU
(Direct distrust)

“Really CDC [sic], you are supposed to be the smartest people, hospitals follow
your guidelines . . . Before airborne, now droplet. Before no mask now wear

mask guidelines. No n95 when in fact that’s the best for now to protect the HC
[healthcare] workers.”—User KGT (Indirect distrust)

“The U.S. government knew all of this for months. They didn’t prepare and
when they realized they were screwed because of inaction they tried to tell us
not to wear masks to save them for the medical field. It NEVER made sense

not to wear a mask.” User TCS (Direct distrust)

N = 74
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Table 1. Cont.

Major Themes
Sample Data Points

(by Theme and Trust)
N of Posts

Disappointment in CDC for
Length of Time

to Pro-Masking Advisory
(do not trust CDC—either

already masking anyway or will
mask now)

“People could have been fashioning masks 2 months ago.”—User NDN
(Indirect distrust)

“They [CDC] have had this thing in a lab since Dec. Nothing new is coming
out. They already know EVERYTHING about this virus. Trust me when I tell

you, by the time they tell you to wear a mask, they already know it’s way
worse than even they are telling you now.”—TCS (Direct distrust)

“I’ve been sewing them [DIY masks] like crazy for my family members. I
happily would have started sewing them in January if the CDC had been more

honest with the public about the necessity of wearing them.”—User SCM
(Direct distrust)

N = 55

4. Results

4.1. Theme 1—Dispute over Effectiveness of DIY Masking

How much a person fears something is shaped by what that person believes or thinks
they know [58]. While social scientists debated why the general public should mask [59] or
why they should not [26], user-generated content on the CDC’s FB page made it clear that
posters had made up their minds. These positions were usually predicated on self-guided
research and, sometimes, the “futility” regarding cloth masks. Indeed, FB posters made it
clear that they had definitively made up their minds about the effectiveness of masking
long before the CDC’s Time 2 advisory regarding masking during the pandemic.

Some users retrospectively noted that, while they had agreed with the Time 1 advisory
discouraging mask use (save for very specific contexts), the second advisory guiding people
to now use DIY cloth masks was inherently flawed. Arguments against the Time 2 advisory
were predicated on the idea that DIY cloth masks were ineffective. Many of these posters
self-reported that they had not been masking at all based on their own initial research
regarding the dangers of COVID-19, with one user (User DGA) noting, “ . . . If you thought
you should wear a mask you did.”

A total of 124 user posts (12%) noted that cloth masks would not protect the wearer,
with many citing their own research to that effect. For example, one post argued that:

. . . there’s no scientific evidence of the usefulness of universal masks, otherwise
CDC would have issued a recommendation about it . . . Globally, scientific evi-
dence about masks (surgical or N95 not to mention “cloth” masks) is sparse and
makes it really hard for both the people and health organizations. (User SLB)

Another poster (User RRC) noted with authority that cloth masks successfully protect
the wearer “5% more or less depending on the extra steps you take to bulk it up. Maybe
better than nothing but the problem is people are thinking they are safe with a cloth mask
on. And they’re not”.

Other posters noted their own common sense as trumping the CDC’s Time 2 advisory.
In response to one poster who was supportive of the all-around efficacy of DIY masks, a
response post (User HAD) posited, “I see people with floppy masks on and say that is NOT
protecting them from getting something. The edges let all sorts of ‘germs’ in. It is to stop
the spread from the wearer, if they cough, sneeze, or spit while talking”. A user’s (User
MDE) response to this post shot back, “How does that work? Your germs can’t get out but
other people’s germs can get in? That doesn’t make sense. Masks aren’t one way”.

Posts coded under this theme appeared to have trusted the CDC’s Time 1 advisory in
retrospect. As a result, evidence of individual risk assessment here also indicated devolving
levels of institutional trust guided by posters’ evaluation of the CDC as now not trustworthy
based on the Time 2 advisory. Indeed, one incredulous user (User YLF) marveled, “First
we were told not to wear masks. Then, we were told to give up our masks. Now, wear
cloth. Sorry—not trusting this [second advisory]”. Further, posts like this indicated a
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disparity in ever wearing masks for persons who saw the Time 2 as contradictory to
self-derived knowledge.

Research that indicated cloth masks were useless also led 72 (7%) user posts to per-
ceive the CDC as “lying”, displaying a full distrust of the Time 2 advisory. One user
pointedly said:

The government didn’t want civilians buying up [N95] masks, adding to the
shortage, needed by healthcare workers. So they were willing to sacrifice the
general public. Also, the government is allowing the people to think BANDANAS
work! They don’t! The virus is microscopic and goes right through regular fabric.
I was a surgical nurse. (User FPG)

4.2. Theme 2—Conflicting Mask Advisories

While 124 (12%) posts whose self-guided research supported the idea that cloth masks
were not effective, 224 posts (21%) felt that cloth masks would be useful in protecting others
from viral spread, with one post noting:

I hope everyone clearly understands that wearing masks is not to protect you
from the virus but to protect others from you. Since you may have the virus
without knowing it and if you cough and sneeze without covering yourself
you will infect others without knowing it. So please wear masks everyone . . .
(User RFH)

Posts that indicated agreement with the Time 2 advisory might have elucidated an evolving
trust in the PHA. Paradoxically, this was not necessarily the case. 74 (7%) posts were furious
about the fact that the CDC had apparently contradicted itself, first advising masks for
only the ill and their caretakers, and then, later, recommending that everyone wear cloth
and/or DIY masks. These perceived conflicts in guidance were met with ire from those
persons whose individual-level risk assessments had indicated a need to wear a mask from
the beginning of the pandemic. For example, one user (User MRI) lamented, “It’s sad, but
when the government said they [masks] weren’t necessary, red flags went up for me and I
started wearing one in public. Now, you can’t purchase them anywhere.” For posters like
this, risk assessment and research had led them to wear masks from the start, in opposition
to the Time 1 advisory. Furthermore, it was clear that both of the CDC’s recommendations
had been filtered through individual lenses of knowledge derived from their own research.
Indeed, for these users, the Time 1 advisory had generated distrust in the CDC—and users
had taken up the preventative tool anyway. Now, upon the Time 2 recommendation—one
that agreed with these users—their distrust remained and, perhaps, even devolved some
more. One irate user lamented:

They knew [face masks work]. If not, they SHOULD HAVE. Why did they
not see China wearing masks???? Why did they not realize that all viruses are
nonsymptomatic [sic] for days before symptoms appear???? All doctors and
nurses and most people know this. Not waited til [sic] it was proven. IT was just
common sense. CDC are murderers. No Excuses! (User RFJ)

Another disgusted user added to the mix with:

How many people died before the CDC states the obvious. Started with: They
don’t work. They work, but only for medical personnel, they work but only by
stopping you from spreading it . . . you wouldn’t be able to wear one properly,
they work but would make you overconfident. Did I miss any? Wear a fecking
[sic] mask it’s obvious. (User FSK)

Inductive analysis of posts like this brought to light that perceived conflict in ad-
visories, especially for individual risk assessment that dictated masking from the start,
retrospectively highlighted (Time 1) and reinforced (Time 2) a distrust in the CDC. This
distrust was rooted in perceptions of risk built on research that not only included peer-
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reviewed, academic work but also on observations of N95 use by medical personnel,
hospital policies, and even coaxing from employers.

Perception of risk related to not wearing a mask also appeared to be specifically related
to observation of behaviors in Asian countries—especially of PH behaviors in these regions;
analysis of financial markers in places including Hong Kong, Singapore, and Japan; as
well as previous travel to various Asian locales that had historically worn masks. Indeed,
as 51 (5%) posts highlighted these areas as important sources of information, it became
clear that they were willing to trust various data flowing from Asia about masking in the
pandemic before they would trust the Time 1 recommendation. While the CDC’s Time 2
recommendation was in line with pro-masking users’ own preventative behavior, the initial
conflicting advisory coupled with the second yielded a devolution in institutional trust
and accusations about mistakes that had been made by the CDC regarding the pandemic.
Furthermore, and in line with the grounded theory in this paper, prior risk assessment that
indicated the need for mask wearing created disparities in masking behavior (compared
to those who agreed with the CDC’s initial advisory) as well as in institutional trust, with
one user (User SLK) proud of the fact that they had bucked the CDC’s original advice: “I
am glad that I’ve been making my own mask. It doesn’t have to be n95. Anything that can
contain of protect the virus spreading is better than nothing”.

While advisory conflicts such as this were inevitable in the context of a novel pathogen
that required rapidly evolving research and outcomes [60], such conflicts were frustrating
for the general public. This was especially the case in the United States, a place where one
angry poster proclaimed:

We can no longer trust the CDC . . . they are on Trump’s payroll. Cloth masks are
NOT safe enough!!! Why is the richest and most powerful country in the world
telling us how to do DIY life saving measures instead of providing n95 masks
for all?? (User EAL)

Indeed, posters saw the CDC’s conflicting advisories as proof that an already brewing
institutional distrust, coupled with posters’ own research, meant that the CDC could not be
trusted [60].

4.3. Theme 3—CDC Waited Too Long

A third theme arose in this analysis in which 55 posts (5%) expressed frustration with
the Time 2 advisory as well as an emergent distrust in the CDC as a PHA. That is, based
on posted self-reports, these users felt that the CDC had waited too long to recommend
any kind of masking. While not always apparent if these users had been masking all
along, some posts made it clear that they had not been, based on Time 1 guidance, but that
they would begin now. For example, one particularly accusatory post (User SCM) noted,
“I’ve been sewing them [masks] like crazy for my family members. I happily would have
started sewing them in January if the CDC had been more honest with the public about the
necessity of wearing them”.

While posts like this indicated that these people would now begin using cloth masks,
a sense of emergent betrayal and distrust also seemed apparent. For example, another
poster (User NDN) responded, “CDC lied, people died. People could have been fashioning
masks 2 months ago.” Another poster (User KKD) seemed to blame high testing numbers
completely on the CDC while lamenting that people had not been wearing masks all along,
saying, “If we would have all worn masks from the beginning the tested positive numbers
would be lower. Blame the president all people want [but] this is solely on the CDC”.

In line with Gidden’s modern risk society lens [8,9], data also indicated that individuals
had a responsibility to do their own research so that each person could build individual
risk assessments, highlighting the fact that distrust in PHAs had been high from the start
of the CDC’s Time 1 advisory not to mask. For those users who engaged in their own
assessments, the CDC waiting too long to recommend DIY cloth masks did not matter to
individual risk. One user matter-of-factly noted:
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. . . just shows how everyone has duty to form [sic] own opinions and look out
for themselves. I could not believe the things that were being said by “officials”
when I have watched this unfold for months and new [sic] it was all fluff. It’s
been airborne, it’s deadly, it leaves you with impaired lung function. Is it going to
wipe out the entire world—no but a lot of people are at risk and warning public
in January and taking steps would have made this a lot less deadly. (User EVP)

For this poster, those who trusted macro-level expert system research (“officials”) to
make individual-level masking decisions experienced a higher risk of death for themselves
primarily because the CDC had waited too long to recommend cloth masking. Ultimately,
retrospective narratives in this category supported the idea that disparities in masking
behavior between Time 1 and Time 2 were rooted in higher levels of institutional trust at
the Time 1 advisory (like those whose research did not support masking efficacy). However,
a willingness to mask up in the face of the second advisory came alongside waning levels
of institutional trust at Time 2.

5. Discussion

Regarding the first research question on the impact of individual-level research during
the pandemic as yielding masking disparities, this research found that some posters did
lean on their own research to make masking decisions. Indeed, 12% of users claimed that
cloth and DIY masking, as recommended by the CDC, was ineffective. Another 7% noted
that the CDC was lying about the effectiveness of cloth and DIY masks as a ruse to change
the general public’s drive to acquire N95 masks. Individual-level research was thematic in
these posts as a reason for ignoring the Time 2 advisory that people in the United States
turn to masking as a preventative. Thus, disparities in masking arose for those users who
leaned on their own research to justify the non-use of DIY and cloth masks.

The second research question asked if individual-level research regarding masking
during the pandemic impacted institutional trust in the CDC. The second theme generated
in this analysis made it clear that distrust in the CDC was sewn by what appeared to
users to be conflicting advisories (Time 1 vs. Time 2). The third theme highlighted a
general concern and subsequent distrust over how long the CDC took to finally issue a
pro-masking advisory (Time 2). This research started from the position that anti-maskers,
those individuals who had never had any intention of wearing masks based on their own
research, would socially construct an argument of distrust in the CDC—especially once
the CDC moved to recommend cloth face masks. However, inductive analysis of response
posts shifted this stance. While FB data certainly supported the presence of an anti-masking
contingent that did not believe in the effectiveness of DIY masking, it also laid bare that
much of the distrust displayed by users arose in individuals who had been more than
willing to wear a mask at Time 1 based on either their own assessments (“conflicting
advisories” theme) or existent institutional trust (“waited too long” theme). Indeed, many
posters who expressed distrust in the CDC noted that they had been masking all along
based on their own research. Furthermore, many posters lamented that, based on their
own research, the CDC’s incompetence was clear, given that the public had been exposed
to images of persons wearing masks in China since January. For example, one person
(User SCQ) noted, “Also in early February, Chinese people was [sic] recommended to cover
their face in public if they have to go out of their home. I’m so disappointed, that the US
government appears to even knew [sic] less than I did”.

What are the takeaways of this analysis? First, it is important for PHAs to consider
that the individual-level risk assessment inherent in Gidden’s modern risk society is one
that can create behavioral disparities and devolving levels of trust in and of itself. That
is, the propensity for self-driven risk assessment at the individual level is a variable that
should be examined alongside other social determinants such as gender, race and ethnicity,
and socioeconomic status. In this research, users who leaned on their own research filtered
both Time 1 and Time 2 recommendations through self-developed risk assessment lenses.
These assessments then guided decisions about masking behaviors, ultimately revealing
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disparities in preventative behavior founded in how individual research framed the utility
of masking. It is possible that creating audience-specific risk and crisis communication
would mitigate the kind of behavioral disparities illuminated in this paper and that plagued
American masking behaviors early in the pandemic [25].

PHAs might consider offering PH guidance based on a variety of different perspectives
that acknowledge the capability of the general public to do its own “homework” regarding
illness. This is especially the case when new scientific knowledge appears to contradict
itself, leading to potential public confusion and an increased reliance on individual-level
research [25]. I am in no way suggesting that laypersons who watch media coverage,
peruse peer-reviewed work, and observe other regions’ illness response mechanisms are
the equivalent of scientific expertise. However, PHAs must realize that a modern risk
society inherently guides individuals to seek ontological security for themselves—and if
people have become wary of trusting “expert systems” such as the CDC, especially when
inevitable scientific conflicts occur, then they will “double down” on their own research to
center themselves.

PHAs should not discount this element of self-education as an affront to public health
expertise but rather as an opportunity to build on that self-education. For example, the
CDC might offer a website in which multiple resources of knowledge, both pro- and con-
advisory, are offered for public consumption. This would serve to not only validate self-
derived knowledge and risk assessment in the public but also allow individuals to consider,
in a non-defensive context, scientific perspectives that vary from their own assessments.
This approach would increase PHA transparency (a guiding principle of trust in PHA [61]),
acknowledge the potential for members of the modern risk society to research illness, and
potentially further minimize disparities in preventative behaviors based on that research.

Second, and related to the above, prior research has noted that healthcare decisions
have evolved into a partnership between physicians and patients who have increasingly
been encouraged by pharmaceutical companies to do their own research regarding pre-
vention, diagnosis, and treatment [62,63]. Responses to PHA advisories should be viewed
in the same way. That is, as researchers work to understand disparities in preventative
behaviors such as masking during the pandemic, viewing members of the general public
as health consumers who have developed their own risk profiles and tolerances will be
important in understanding how to minimize disparities in preventative behaviors. Fur-
thermore, understanding how this “consumer” framework reflects the lens with which the
public chooses to (or not to) engage in a recommended preventative behavior, regardless of
PHA recommendations, will be an important tool in developing PH strategies that create
public trust rather than erode it.

Reflective of the first conclusion above, PHAs should not ignore the power of self-
guided research to create disparities in preventative behaviors. Instead, and like the modern
physician–patient relationship, these entities should acknowledge a willingness to partner
with the citizenry in ways that are not simply “people should partner with us (PHAs) by
doing this”. Rather, the approach should be “we openly acknowledge and validate the
general public’s growing ability and desire to make decisions based on self-guided research
and we want to partner with you in that endeavor”. However, as one poster (User CKR)
grumpily noted, “I’m actually tired of hearing the public doesn’t know how to use masks
and increase [sic] the problem rather than decrease it. You know, we are not stupid. If
you learned how to use them, we can too”. PHAs like the CDC that express a willingness
to partner with the public stand to appear transparent and trusting of an increasingly
educated population. These entities may also decrease disparities in preventative behavior
uptake by recognizing modern society’s relationship to healthcare as consumer based.

Finally, it is important to note that, based on this research, it could be concluded that
the CDC, as a PHA, was “damned if it did, damned if it did not” in relation to how posters
perceived both the initial and second masking advisories. PHAs have increasingly used
SM platforms for the dissemination of recommendations and advisories [15]. As such,
agencies involved in public relations must understand the potential benefit to PH of two-
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way communication with the general public for answering questions, decreasing health
behavior disparities, and building trust [11]. While the CDC did use town halls on Twitter
as a way of answering questions about the pandemic, these communications were usually
very controlled with only particular questions addressed live by experts. SM outlets such
as FB offer unique two-way opportunities for PHA to have frequent conversations with
far more laypersons who are suspicious or distrusting of the agency. Yet, out of 1042 posts,
only one post was made by the CDC—the second advisory that people should begin using
DIY cloth masks. Efforts to directly answer even some user-generated concerns might
prove fiscally and temporally expensive in terms of manpower, and it has been noted
that expert rebuttals can encourage more layperson disputes [37,47]. However, the use of
social media as a two-way mode of communication between PHA and the public has been
shown to be an effective mode of engagement for mobilizing society during public health
emergencies [64]. Addressing concerns posted on SM platforms such as FB is important in
decreasing uptake disparities as well as building trust in the general public.

This research is limited in a few ways. The first limitation is encompassed by FB as
a data source. While it is true that 80% of adult SM users in the U.S. use SM to gather
health information, the demographics of specific users on the FB platform is impossible
to determine [65]. The only clearcut identifiers are user-generated FB handles and profile
pictures that cannot be gauged for authenticity. Thus, any attempt to analyze this data
for demographic purposes would be inaccurate at best. However, as with any disparity
in health behaviors, variables such as gender, race and ethnicity, socioeconomic status,
and religion are impactful in the formation of attitudes. Religion and political affiliation,
for example, have been shown to influence levels of trust in scientific authority [66], and
political affiliation may have impacted mask wearing in the United States from the start of
the pandemic [59]. Other research has shown that trust in the government varies by race,
with whites trusting the government but doubting its competence, while African Americans
do not trust the government and doubt its motives [67]. Future research should work to
identify how social variables impact the drive to engage in individual-level risk assessment
and how resulting assessments can create disparities in both preventative behaviors as well
as institutional trust.

Another limitation lies in the fact that CDC FB users who posted regarding the CDC’s
second masking advisory appeared to submit multiple original and response posts. These
more frequent posters were mixed with messages from far less frequent posters. Critics
may argue that this concentration of posts from a small contingent of FB users skews the
findings of this research. However, this is not unusual, given the nature of SM data in
general. Indeed, van Mierlo has noted that 1% of SM users generate the vast majority of
user-generated content, with a much smaller minority of posting coming from about 9%
of users. The other 90% of users on SM platforms are “lurkers,” users who read posts but
never generate any of their own content [68]. As with an inability to identify demographic
information on users, this is a valid issue when analyzing levels of trust. For example,
what are the differences between those users who choose to post condemnation of the CDC
(or, alternatively, support for) and those who choose only to read. Future research should
consider how these differences may impact the willingness to discuss health behavior
outcomes in relationship to individual-level risk assessments and trust in PHAs.

Another limitation can be found in the cross-sectional nature of the data used. It
should be reiterated that this exploratory qualitative research analyzed cross-sectional data
taken from the Time 2 advisory. This work also analyzed Time 2 posts for retrospective
responses to the Time 1 advisory. Based on the findings discussed in this paper, future
mixed methods work, bolstered by theory generation taken from qualitative analysis like
that in this paper, should explore a quantitatively-driven longitudinal design that allows for
analysis of self-guided risk assessment and its impact on the evolution of both preventative
behaviors and institutional trust.

It may also be noted that the limited time frame during which data was collected for
this paper (4-day window from the CDC’s parent post to the last post made) may be a
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limitation. However, with the understanding that this work is exploratory in nature and
specifically built for theory generation to be applied in future research, the small window of
data collection may not be considered solely limiting. Rather, consideration of this data as
a snapshot of responses, both current and retrospective, allows researchers to observe “in-
the-moment” of complete advisory reversal, how prior risk assessments can immediately
impact both behavioral outcomes as well as institutional trust. Furthermore, this shortened
timeframe may be seen as a tradeoff for the accuracy in analysis of user narratives derived
from qualitative content analysis. Indeed, this work provides a strength in the existing
literature that is currently steeped in big data, quantitative analyses that, while potentially
generalizable in nature, are not terribly accurate or precise with individual-level themes
and narratives.

6. Conclusions

This research grows the knowledge that we have regarding how individual-level
research regarding health advisories during the COVID-19 pandemic influenced both
masking disparities as well as institutional trust in PHAs. As modern risk society posits,
citizenry of modern societies initially places high levels of trust in the expert systems that
help society progress forward. However, this progress does not come without peril. An
inherent lack of expert ability to predict what risks may arise with technological innovation
(and what the costs those risks may bring) yields an ever-growing distrust in the expert
systems that the general public so readily trusted in the past [9].

In this research, users on the CDC FB page who posted regarding the CDC’s second
masking advisory demonstrated self-developed risk assessments about mask usage that
appear to have been in place prior to the CDC’s recommendation for DIY masking. Theory
generation from this inductive analysis suggests that individual-level risk assessment is
used as a lens through which PH advisories are filtered. As a result, this lens creates
disparities in both masking outcomes as well as in levels of institutional trust. Ultimately,
this work highlights the need for PH researchers and PHA to include in both future
qualitative analysis as well as statistical modeling how individual-level research and
subsequent risk assessments factor into health behavior outcomes.
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Abstract: This study of ethnic Asian children in the United States asked whether their health exhibited
relationship with any of six factors: social disorganization, social structural factors, social relation-
ships, the health of their parents, their access to medical insurance, acculturation. The sample of
1350 ethnic Asian children was extracted from the 2018 National Survey of Children’s Health. Logistic
regression results showed that these children’s excellent/very good/good health was associated
positively with safe neighborhoods, family incomes, family cohesiveness, family support, and receipt
of Temporary Assistance for Needy Families (TANF). In turn, health was associated negatively with
single-mother households. Implications of the present results in terms of interventions promoting
family support, TANF participation, safe neighborhoods, and professionals’ cultural competency
are discussed.

Keywords: Asian children; health; multiple disadvantages; welfare

1. Introduction

Research results have long suggested that, in the United States, child health is associ-
ated negatively with minority ethnicity [1–5]. Some studies, nevertheless, have reported
anywhere from 78.4% to 96.5% of ethnic Asian children surveyed to have health described
as excellent/very good/good [6–9]. In contrast, two published studies found health among
ethnic Asian children to be worse than health among white children [10,11], and several
studies found no significant differences in health between ethnic Asian children and white
children [7,12–14]. It is important, then, to continue examining factors that may be involved
in the health of ethnic Asian children.

1.1. Multiple Disadvantage Model

To conduct its investigation of factors in ethnic Asian youngsters’ health, the present
study applied a theoretical model—the multiple disadvantage model. This model holds
that socioeconomic disadvantages and the distress associated with them negatively affect
intimate relationships and social relationships. It has been applied to explain children’s
health as related to maternal health [15]; to explain children’s delinquency [16–18]; to
explain access to substance use treatment [19]; and to explain racial disparities in victimiza-
tion [20–22]. The multiple disadvantage model deems historical and structural racism to
continually frustrate members of our society who are of minority ethnicity [20]. If these in-
dividuals are parents, racism-related frustration may, the model predicts, exhibit a negative
influence on their parenting. The literature does offer at least one analysis, though, arguing
that to date the search for a racism–health link among children generally (that is, children
of all ethnicities) has yielded mixed results [23].
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1.1.1. Social Disorganization

In the present study, we applied the multiple disadvantage model to examine how
Asian child health might be related to five socioeconomic disadvantages: social disorgani-
zation, social structural factors, social relationships, parental health, and medical insurance
(see Figure 1). The presence of socioeconomic disadvantages tends to impair both individ-
ual physical health and parenting, leading to poor health for children [15]. Prior studies
with children in the general population have shown poor health to be linked to social
disorganization, for instance to low income and to living in unkempt, unsafe neighbor-
hoods [1,3,24–29]. One study reported a link between ethnic Asian children’s poor health,
specifically, and the disorganized or materially deprived condition of neighborhoods [30].
For the present study, we speculated that social disorganization factors similar to these are
related to health among ethnic Asian children.

Figure 1. The multiple disadvantage model explaining Asian child health.

1.1.2. Social Structural Factors

We speculated that social structural factors—namely, parents’ education, employment
status, and income—are, when their attainments are low, a considerable deterrent to the
good or excellent health of ethnic Asian children. However, the literature suggests that
ethnic Asian children’s health is not significantly related to parents’ educational attain-
ment [31,32]. On the other hand, research with children of all ethnicities has reported child
health to be associated positively with current employment of parents [33,34] and with par-
ents’ income [2–4,13,35–37]. While one study reported that receiving public assistance from
Temporary Assistance for Needy Families (TANF) or the Supplemental Nutrition Assis-
tance Program (SNAP) is associated positively with children’s health [38], another showed
a negative association [39]. We ultimately speculated that the health of Asian children
would be linked positively to their parents’ education, income, and current employment.

1.1.3. Social Relationships

Supportive social relationships can alleviate the distress of Asian parents facing multi-
ple socioeconomic disadvantages. Parents who are supported by strong social networks
demonstrate relatively more-effective parenting, according to the literature [40], and that
in turn eventually improves children’s health [27,41,42]. Two prior studies with a general
population of children found poor health to be associated with single-parent families and
with parents’ separation [36,43]; other studies, however, observed no health-related asso-
ciation either for single-parent households or for support from parents’ partner/former
partner [4,44]. Additionally, a study in the literature reported no significant relationship
between Asian ethnicity and the degree or quality of parents’ communication with chil-
dren’s healthcare providers [45]. As well, one published study interestingly reported ethnic
Asian children to have received less emotional support from their parents than white
children received from theirs [46]. For the present study, we speculated that health among
ethnic Asian children would be associated negatively with single-parent households but
associated positively with family and social support.
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1.1.4. Parental Health

The multiple disadvantage model proposes that facing socioeconomic disadvantages
can affect physical health. The literature appears not to address the specific disadvantage
of interest to our present study, which would be the physical health of parents of ethnic
Asian children. However, studies with a general population of children have indicated that
parents in good physical health care relatively effectively for their children [47]. Moreover,
published studies also indicate that parents’ physical health is associated positively with
their children’s physical health [15,35,39,48,49]. For this study, we speculated that a positive
relationship would be observed between the health of ethnic Asian children and their
parents’ own health.

1.1.5. Medical Insurance

Lack of medical insurance was the fifth socioeconomic disadvantage affecting families
included in our present study. Lack of health coverage can affect children’s health, unin-
sured children reportedly being less healthy than insured children [3,48,49]. For this study,
we speculated that a positive relationship would be observed between health among ethnic
Asian children and their coverage by medical insurance.

1.2. Acculturation

Another factor we tested as a potential indicator of ethnic Asian children’s health was
acculturation. Acculturation is the process through which individuals and groups adjust
to and/or are changed by a culture beyond their native culture [50], typically as a result
of immigration. For Asian individuals and families in the U.S., proficient spoken English
is an indicator of acculturation [51]. Studies of ethnic Asian children have concluded that
their physical health is associated positively with their English language learning [8,9,52]
and moreover is associated negatively with their and/or their parents’ having immigrated
to the U.S. [6,53,54]. According to one study—and not surprisingly—only 43% of surveyed
first-generation Asian immigrants to the U.S. demonstrated proficiency with English [55].
A different study reported finding no significant association between the health of ethnic
Asian children and such children’s own or their parents’ nativity [32].

1.3. Hypotheses

Along with acculturation’s role, the present study probed, again, whether facing
multiple socioeconomic disadvantages hinders parental/family caregiving for ethnic Asian
children, and whether any effect on caregiving seems in turn to diminish children’s health.
The reviewed literature provided only a small number of studies focusing on factors in the
health of ethnic Asian children in the U.S. Based on that modest beginning and applying
the multiple disadvantage model, we devised two hypotheses for testing, as follows:

1. Health among ethnic Asian children will be associated positively with safe neighbor-
hood, family income, parents’ educational attainment, parents’ employment, family
support, social support, parents’ health, medical coverage, TANF or SNAP enrollment,
parents’ birth in U.S., children’s birth in U.S., and families’ English proficiency.

2. Health among ethnic Asian children will be associated negatively with rundown
neighborhood, discrimination experience, and single-mother household.

2. Methods

2.1. Sample

This secondary data analysis employed a nationally representative sample of 1350 eth-
nic Asian children extracted from a public-use data set, the 2018 National Survey of Chil-
dren’s Health (NSCH, Salem, MA, USA). NSCH researchers interviewed 30,530 children
and their caregivers, gathering information on health status, insurance coverage, social
relationships, family relationships, and neighborhood characteristics [56]. Our sample was
limited to participating children of Asian ethnicity and their parents. In our present sample,
child’s median age was 10 years, and girls constituted nearly 51% of our sample. This study
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used a public-use data set and was exempted from approval by a university Institutional
Review Board.

2.2. Measures

Our outcome variable, child health, was dichotomized as “excellent/very good/good”
versus “fair/poor,” the latter serving as the reference. In the original NSCH study, par-
ticipants had been offered the responses “excellent,” “very good,” “good,” “fair,” and
“poor.” Our explanatory variables made up seven groups: social disorganization factors,
social structural factors, social relationships and social support, parental health, medical
insurance, acculturation factors, and demographic characteristics.

Our social disorganization factors comprised two dichotomous variables and one
continuous variable. Rundown neighborhood indicated that a parent had (yes) or had not
(no) reported his/her neighborhood (a) to have “litter or garbage on street or sidewalk,”
(b) to feature “poorly kept or rundown housing,” or (c) to feature “vandalism such as
broken windows or graffiti.” Racial discrimination (yes/no) measured whether his/her
parent had reported a participating child to have ever been treated or judged solely on
race/ethnicity. Safe neighborhood described how much a participating child’s parent
agreed that the family’s neighborhood was safe for the child, using the offered responses
4 (definitely agree), 3 (somewhat agree), 2 (somewhat disagree), and 1 (definitely disagree).

Our social structural factors included variables measuring parents’ educational attain-
ment as well as family income. Parent educational attainment gave the highest level of
study completed, using offered responses as follows: 1 (8th grade or below), 2 (9th–12th
grade), 3 (graduated high school or GED), 4 (vocational school), 5 (some college), 6 (asso-
ciate degree), 7 (undergraduate degree), 8 (master’s degree), 9 (doctoral or professional
degree). Employed parent (yes/no) described parents who had been paid employees
during 50 of the 52 weeks preceding NSCH interviews. Family income-to-poverty ratio
gave the percentage of federal poverty level that a family’s income represented, figures
provided in the NSCH data set. Finally, participation in public assistance programs was
measured via two variables, receipt of TANF and receipt of SNAP, describing families’
receipt of associated benefits during the 12 months preceding interview.

We used six explanatory variables to measure social relationships and social support.
Single mother (yes/no) described parents who were single female parents. Next, a response
scale was used to measure family cohesiveness and involved two survey items. Parents
were asked whether their families drew on strengths that family members possessed, and
they were asked whether their families talked together about problems they faced. The
response scale comprised 1 (none of the time), 2 (some of the time), 3 (most of the time),
and 4 (all the time). Scores for the two items were summed to obtain a total score for each
parent, with a higher total score indicating stronger family cohesiveness. The measure
yielded a Cronbach’s alpha of 0.85.

In addition, we used the dichotomous variable family support to indicate whether a
spouse/partner, other family members, or friends were providing a parent with emotional
support encouraging his/her parenting efforts. Similarly, the dichotomous variable profes-
sional support indicated whether a counselor or other healthcare provider was supplying a
surveyed parent with emotional support, and another dichotomous variable peer/religious
group support indicated whether a parent had joined a support group of peers or a reli-
gious group for the purpose of obtaining emotional support. Finally, neighbor support was
measured via a total score from survey items asking parents how much they agreed that
adults in the neighborhood (a) know where to get help, (b) watched out for each other’s
children, and (c) provided help to other parents when requested to. A relatively high total
score implied a relatively strong network of supportive neighbors. For all three items,
offered responses were 4 (definitely agree), 3 (somewhat agree), 2 (somewhat disagree),
and 1 (definitely disagree). The three items yielded a Cronbach’s alpha of 0.79.

Resembling our child health outcome variable, our explanatory variable parent health
was dichotomized as “excellent/very good/good” versus “fair/poor”, the latter serving
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as the reference. Parent health was a self-reported measure. Our study also considered
some variables describing families’ participation in public or private medical insurance
or assistance programs. Preliminary analysis of a variable indicating private insurance
participation, however, suggested the dichotomous variable was vulnerable to singularity,
due to our preliminary modeling’s inability to estimate the variable’s coefficient, or odds
ratio. The coefficient could not be estimated because we encountered no cases in which a
parent holding private insurance reported a child to be in “fair/poor” health. In light of the
real possibility of singularity, our final analysis employed a single dichotomous variable,
insured, to indicate a child’s coverage by either public or private medical insurance.

We used three dichotomous explanatory variables to measure a family’s acculturation:
parent born in U.S., child born in U.S., and speaks English at home. The latter variable
stated whether or not English was the language largely used in the family’s home. We
did not include parent’s U.S. residence less than five years as a variable because doing so
generated singularity in preliminary analysis. Finally, we used three demographic variables
as controls in our modeling. The three were parent age (in years), child age (in years), and
girl (boy providing the reference).

2.3. Data Analysis

In preparing descriptive statistics, we analyzed categorical variables using frequencies
and percentages. Since continuous variables were found not normally distributed, they
were analyzed by using medians and interquartile ranges. Because our present study’s
outcome variable was a binary one, we employed STATA logistic regression to perform
linearized variance estimations with robust standard errors, and we added all explanatory
variables to the logistic regression model at the same time. In addition, we employed the
sampling weights that the NSCH researchers had provided. Our preliminary analyses of
tolerance statistics (0.51 or higher) and of correlations (−0.28 ≤ r ≤ 0.65) suggested no
multicollinearity problems among the employed explanatory variables.

3. Results

Descriptive analyses demonstrated that a great majority (98.6%) of the ethnic Asian
children to have “excellent/very good/good” health (see Table 1). Descriptive statistics
also showed 25.9% of these children to live in rundown neighborhoods and 6.2% to have
experienced racial discrimination. The median score for safe neighborhood was 4 (i.e.,
parents reported themselves to “somewhat agree” that their neighborhoods were safe
for their children). In this study, the parent’s median educational attainment measured
7, or earning of an associate’s degree. On average in the study, a family had a median
income-to-poverty ratio of 390%. Nearly 82.0% of parents in our study were employed;
only 1.2% had received TANF assistance, and 4.3% had received SNAP assistance.

Out of parents of 1350 ethnic Asian children in the present sample, only 5.7% were
single mothers. The median score for family cohesiveness was 7 and for neighbor support
was 10. Of our sample, 51.9% reported receiving emotional support from members of the
family, and 16.4% reported receiving emotional support from healthcare professionals. For
18.9% of parents in our sample, emotional support was provided by a peer/religious group.
In addition, 96.5% of parents in our sample reported having “excellent/very good/good”
health, while 95.0% of children in our sample had medical insurance. Concerning nativity,
78.4% of children in our sample had been born in the U.S., as had 20.8% of parents in our
sample. Furthermore, English was the primary language used at home for 61.1% of families
in our sample. Median age of parents in our study was 44.2 years and children 10 years;
50.9% of children in the sample were girls.
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Table 1. Descriptive statistics of ethnic Asian children (n = 1350).

Frequency Percent M IQR

Outcome variable
Child health (excellent/very good/good) 1331 98.6 N/A N/A

(fair/poor) 19 1.4 N/A N/A
Explanatory variables
Rundown neighborhood (yes) 350 25.9 N/A N/A

(no) 1000 74.1 N/A N/A
Racial discrimination (yes) 84 6.2 N/A N/A

(no) 1266 93.8 N/A N/A
Safe neighborhood N/A N/A 4 1
Parent educational attainment N/A N/A 7 8
Employed parent (yes) 1106 81.9 N/A N/A

(no) 244 18.1 N/A N/A
Family income-to-poverty ratio (%) N/A N/A 390 199
Receipt of TANF (yes) 16 1.2 N/A N/A

(no) 1334 98.8 N/A N/A
Receipt of SNAP (yes) 58 4.3 N/A N/A

(no) 1292 95.7 N/A N/A
Single mother (yes) 77 43.7 N/A N/A

(no) 1273 56.3 N/A N/A
Family cohesiveness N/A N/A 7 2
Family support (yes) 700 51.9 N/A N/A

(no) 650 48.1 N/A N/A
Professional support (yes) 221 16.4 N/A N/A

(no) 1129 83.6 N/A N/A
Peer/religious group support (yes) 255 18.9 N/A N/A

(no) 1095 81.1 N/A N/A
Neighbor support N/A N/A 10 3
Parent health (excellent/very good/good) 1303 96.5 N/A N/A

(fair/poor) 47 3.5 N/A N/A
Insured (yes) 1282 95.0 N/A N/A

(no) 68 5.0 N/A N/A
Parent born in U.S. (yes) 281 20.8 N/A N/A

(no) 1069 79.2 N/A N/A
Child born in U.S. (yes) 1059 78.4 N/A N/A

(no) 291 21.6 N/A N/A
Speaks English at home (yes) 825 61.1 N/A N/A

(no) 525 38.9 N/A N/A
Parent age (years) N/A N/A 44 10
Child age (years) N/A N/A 10 9
Girl 687 50.9 N/A N/A
Boy 663 49.1 N/A N/A

Note: M = median; IQR = interquartile range; N/A = not applicable.

Results from multivariate analysis showed the hypothesized model to differ signifi-
cantly from the null (Wald’s χ2 = 71.15, p < 0.01; see Table 2). Specifically, results indicated
that residence in a safe neighborhood was associated positively with the likelihood that
a child in the sample was in “excellent/very good/good” health (OR = 2.35; p < 0.05).
Living in rundown neighborhoods and experiencing racial/ethnic discrimination, however,
showed no association with children’s health in this study. Only two of the tested social
structural variables exhibited a significant relationship with our outcome variable—both in
positive direction: family income-to-poverty ratio (OR = 1.01, p < 0.01) and receipt of TANF
(OR = 275.79, p < 0.05). In our study, while single motherhood (OR = 0.09, p < 0.01) was
associated negatively with child health, child’s “excellent/very good/good” health was
associated positively with family cohesiveness (OR = 2.17, p < 0.01) and family support
(OR = 15.20, p < 0.05). Emotional support (for parents) from healthcare professionals,
peer/religious groups, and neighbors did not demonstrate significant effect on child’s
health in our study. A similar lack of significant association was observed for receipt of
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SNAP, for acculturation factors, and for the demographic characteristics age (child’s as well
as parent’s) and gender.

Table 2. Logistic regression results on ethnic Asian child health (excellent/very good/good)
(n = 1350).

Variables OR RSE 90% Confidence-Interval

Rundown neighborhood (no) 0.73 0.57 0.20–2.65
Racial discrimination (no) 2.27 2.35 0.41–12.43
Safe neighborhood 2.35 * 1.17 1.03–5.33
Parent educational attainment 0.76 0.13 0.57–1.00
Employed parent (no) 0.76 0.84 0.12–4.71
Family income-to-poverty ratio 1.01 ** 0.00 1.00–1.01
Receipt of TANF (no) 275.79 * 739.56 3.35–22,708.61
Receipt of SNAP (no) 0.27 0.29 0.05–1.59
Single mother (no) 0.09 ** 0.08 0.02–0.40
Family cohesiveness 2.17 ** 0.49 1.50–3.14
Family support (no) 15.20 * 20.20 1.71–135.23
Professional support (no) 0.35 0.45 0.04–2.90
Peer/religious group support (no) 0.28 0.38 0.03–2.58
Neighbor support 1.01 0.16 0.78–1.30
Parent health (fair/poor) 4.35 4.77 0.72–26.40
Insured (no) 3.74 3.04 0.98–14.26
Parent born in U.S. (no) 0.74 0.76 0.14–4.01
Child born in U.S. (no) 1.31 1.10 0.33–5.21
Speaks English at home (no) 2.52 2.35 0.54–11.66
Parent age 0.97 0.07 0.86–1.09
Child age 0.97 0.10 0.82–1.16
Girl (boy) 0.39 0.24 0.14–1.08

Wald’s χ2 = 71.15 **

Notes: ** p < 0.01; * p < 0.05; OR = odds-ratios; RSE = robust standard errors; reference groups are in parentheses.

4. Discussion

Our study showed over 98% of ethnic Asian children in the sample to be in “excel-
lent/very good/good” health. Moreover, our multivariate analysis findings showed child
health to have associations in positive direction with safe neighborhood, family income-to-
poverty ratio, receipt of TANF, family cohesiveness, and family support; and associations in
negative direction with single mother. No other variables showed significant associations
with children’s health.

The present study found that the majority of ethnic Asian children in the sample
were in “excellent/very good/good” health, a proportion comparable to prior published
results [6,7,9]. Our findings, moreover, partially supported our first hypothesis, that the
health of ethnic Asian children would be associated positively with safe neighborhoods,
family income, parents’ educational attainment, parent’s employment, family support,
social support, parents’ health, medical insurance coverage, TANF or SNAP participation,
parents’ U.S. birth, children’s U.S. birth, and families’ English proficiency. In the present
study, we observed the health of ethnic Asian children to be better with residence in safe
neighborhoods. We also observed a relationship in positive direction between their health
and their family income, a finding that supports results from prior studies of children
in the general population [2–4,13,35–37]. Our study found that receiving TANF was
linked to better child health. Unlike a study focused on several cities [38], however, our
research found no significant association between ethnic Asian children’s health and family
participation in SNAP. Thus our overall findings imply that relatively high family incomes
and safe neighborhoods facilitate ethnic Asian children’s good health and that assistance
from TANF has a similar effect among low-income families. Examining our data even
more closely showed that merely 9.0% of families in our sample had incomes below federal
poverty level; of those, 3.3% participated in TANF, 21.5% participated in SNAP, and 62.8%
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had an employed parent. In other words, no TANF or SNAP assistance seems to be sought
by the majority of ethnic Asian working-poor families.

In contrast, in line with other prior results for ethnic Asian children [30,31], we found
no association between child health and parent’s educational background. Our findings
additionally showed child health to be associated positively with family cohesiveness and
family support. Professionals’ provision of emotional support for parents did not change
health among the ethnic Asian children in our sample, however; this finding parallels at
least one earlier published result [45]. Support for parents from peer-support or religious
groups, and from neighbors, similarly lacked demonstrable effect on child health in this
study. Such findings suggest that Asian families rely heavily on their relatives and close
friends for support, regardless of parents’ educational backgrounds.

Like another study [31], our study observed no association between ethnic Asian chil-
dren’s health and the birthplace of their parents or their own birthplace. Unlike other studies,
though—all of them having small samples, our study indicated no significant association
between English proficiency and ethnic Asian children’s health [8,51]. While many ethnic
Asian families maintain the culture of origin and have difficulties of cultural adjustment [57],
our findings found no association between children’s health and acculturation.

Our study findings also partially supported our second hypothesis, that the health
of ethnic Asian children would be associated negatively with rundown neighborhoods,
experiences of racial/ethnic discrimination, and single-parent households. The negative
relationship observed, in this study, between child health and households headed by single
mothers in particular tends to confirm some prior studies with children in the general
population [36,43]. It appears that single mothers can find caring for children to be difficult
and stressful; that our outcome (child health) was significantly linked to family support
implies that such mothers need a great deal of support from their relatives and close friends.
At the same time, we did not observe any significant links, here, between child health and
rundown neighborhoods or discrimination experiences. Moreover, close examination of
the data revealed that the interaction term between single mother and safe neighborhood
(OR = 0.02, p < 0.05) yielded a negative association with child health, while interactions
terms between single mother and family income-to-poverty ratio, receipt of TANF, family
cohesiveness, and family support yielded no significant associations. In fact, many ethnic
Asian single mothers report experiencing stigmatization and receiving meager support
from family members and peers [58–60]. Such findings suggest that single mothers can
have difficulty ensuring their children’s health, even with residence in a safe neighborhood.

Our present study had several limitations. The first is inherent in the analyzed data’s
cross-sectional nature. Because we used cross-sectional data, any causal or directional
relationships between tested variables merely reflected theoretical assumptions of the
multiple disadvantage model. Second, preliminary analyses we conducted exhibited
singularity while examining parent’s length of residence in U.S., family mental health
problems, and family substance use, impeding our application of the full conceptual
framework of the multiple disadvantage model. Third, our present study could not include
length of parent’s residence in U.S. nor parent’s participation Medicaid. Without these
two variables, our analysis was unable to examine underlying reasons—such as cultural
influences and states’ Medicaid policies—for the sampled families’ low rate of participation
in public assistance. It is important to remember that these limitations, necessitate a
cautious approach to any generalization of our findings.

5. Conclusions

Applying the conceptual framework provided by the multiple disadvantage model
identified several factors in the health of ethnic Asian children in the U.S., each of those
factors describing social disorganization, social structure, or social integration. Most im-
portant is the implication from our analysis that interventions would most benefit ethnic
Asian families who are impoverished and living in unsafe neighborhoods. Social work
professionals should advocate community policing and neighborhood watch groups in
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ethnic Asian communities, since these constitute effective means of promoting neighbor-
hoods’ safety [61,62]. Collaboration of social workers with public-health professionals on
one hand and law enforcement professionals on the other should also help create safe Asian
neighborhoods [24].

Our findings confirm that TANF assistance is associated with better health among
ethnic Asian children. It is thus crucial to raise low-income ethnic Asian families’ awareness
of TANF and similar programs, especially concerning program eligibility. Public education
events organized by community centers and other public-welfare organizations active in
Asian communities are one option. To improve health among children of ethnic Asian
families headed by single-mothers, social workers and public-health advocates should help
the women establish strong social bonds, for example supportive relationships with their
relatives and friends. Additionally, those in the helping professions should consistently
demonstrate respect for and understanding of Asian cultural assumptions and values
concerning children’s health and well-being.

Future research in the same vein as the present study might investigate how eth-
nic Asian children’s health is impacted by their parents’ participation in public medical
insurance programs. As well, many ethnic Asian single mothers may have mood disor-
ders [59], so future research might explore whether and how stress-related mental health
or substance use problems they exhibit affect their children’s health. Finally, future re-
search might productively involve longitudinal data accommodating analysis of the full
conceptual framework of the multiple disadvantage model.
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