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ABSTRACT
Title: Social Stability as a Consistent Measure of Social Context in a Low-Income Social
Network
Marik Moen, Doctor of Philosophy, 2018
Director of Dissertation: Meg Johantgen, PhD, RN, Associate Dean, PhD Program,
Associate Professor, Organization Services and Adult Health, School of Nursing
Background: Increasingly, studies of factors influencing health consider the importance
of social contexts in which people are living. The selection of indicators to represent this
social context in health research can seem arbitrary. This study examines the potential

of social stability as a useful construct to represent social context in these studies.

Purpose: This study applied a previous definition of social stability (SS) in a new
population and examined its relationship to syndemic risk behaviors (sexual, substance
use, and violence). Aim 1 examined whether SS (as measured by German, 2009) can
identify distinct subgroups while describing SS prevalence and patterns. Aim 2 assessed
whether measures of perceived or historical stability are related to SS status, and whether
they influence latent SS classes. Aim 3 explored how SS level and subgroup are
associated with risk behaviors, while examining the co-occurrence of these syndemic

behaviors.

Methods: A secondary analysis of data of heterosexuals at high-risk of HIV infection
from the Baltimore site of National HIV Behavioral Surveillance Study was conducted.
Descriptive and latent class analyses (LCA) were applied to characterize the prevalence

and patterns of SS and risk behaviors and to identify SS subgroups. Logistic and latent



class regression were applied to model the relationships of SS to risk behaviors and

demographic covariates.

Results: SS was more prevalent than expected, and co-occurrence of SS indicators was
common in this population. LCA showed evidence for 3 sub-classes: high stability,
residential instability, and income, employment instability. Perception or history of
stability did not contribute to identifying latent classes. Education was an influential
covariate in LCA. Co-occurrence and significant associations among risk behaviors are
also common in the population. Ordinal and latent measurements of SS reliably predicted
individual and combinations of sexual-substance use- and-violence risks. Relationships
vary with the method of SS specification with stronger magnitude of odds of risk

associated with the latent approach.

Conclusion: Social stability well represented certain aspects of the social context in a new
study population and demonstrated an influential relationship with syndemic risks.
Consistent measures of SS should be considered for application in research including

social conditions and health.
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Chapter 1. Introduction and Background
Background
Three behaviors, substance use, inter-personal violence, and sexual risk
behaviors contribute to some of the fastest growing causes of mortality (opioid and
alcohol related deaths, violence-related deaths) and morbidity (sexually transmitted
infections including HIV) in the U.S. and create significant economic burden
(CDC/National Center for Health Statistics, 2017; CDC, 2018; Center for Behavioral
Health Statistics and Quality, 2014; Centers for Disease Control and Prevention, 2017a;
National Coaltion Against Domestic Violence, 2015). The distribution of these epidemics
is not random in the population, rather they tend to co-occur and interact synergistically
with contexts of social disadvantage and are therefore called “syndemics” (Merrill
Singer, 1996). Conditions of social disadvantage also tend to co-occur creating
conditions for greater risk behaviors and poor health outcomes (German & Latkin,
2012a). Scientists are not sure how or which specific social conditions are the most
relevant in relation to these three risk behaviors (sexual, substance use, and violence
risks). Some constructs that have been applied in related literature to capture the
complexity of social conditions, yet not all are easy to understand, compute, or replicate.
This study aims to extend the validity of one such construct, social stability, by applying
it in a new population (Baltimoreans with heterosexual risk for HIV) and exploring its
relationship to sexual, substance use, and violence behaviors.

Purpose and Specific Aims



The purpose of this study is to extend the validation of social stability as a
plausible and feasible construct for application in the analysis of the relationships
between social conditions and health. The specific aims proposed are:

Aim 1. To determine whether SS (as operationalized by German (2009)) can

identify distinct subgroups in the study sample while examining the prevalence

and patterns of SS indicators. Further, to assess whether SS classes may differ
based on gender, race/ethnicity, age, or education.

Aim 2. To explore how perceived (residential and income) stability and historical

(incarceration) stability align with reported status of social stability and whether

the addition of these measures influences the ability to identify latent SS classes.

Aim 3. To explore how SS level and latent subgroup are associated with sexual,

substance use, and violence risks while examining the prevalence and co-

occurring patterns of these syndemic risk behaviors.
Gaps, Importance of the Study

There are multiple gaps in the models currently applied in research examining the
influence of social determinants (SDH) on health. First, there is a measurement gap with
inconsistent, unstandardized selection of measures in this body of work. For ease of
guantitative investigation, some scholars reduce social conditions to a single or composite
indicator (e.g., income, education, employment). This reduction fails to capture the
multiple, dynamic, and inter-related domains that contribute to the overall social
condition. There is a need to integrate the higher order social and economic influences at
the individual level into a single, latent, yet theoretically sound and easily understood

construct: social stability may address this need.



Social stability (SS) describes the structure and routine in one’s life that facilitates
connections to critical resources and fulfilling socially expected roles (German, 2009).
The stable structure comes from “steady social circumstances (over time)” (German,
2009, p. 3) in inter-related domains such as housing, income, employment, and social
ties. Once established, SS may protect against certain risks and life challenges by
facilitating healthy behaviors and outcomes.

There is another gap, however, a conceptual gap, related to consistent
operationalization of social stability itself. VVarying definitions of SS have been applied in
studies of persons with substance use disorders, women at risk for HIV, or people living
with HIV (see Appendix A). The mainstays of SS, however, are that the domains are
considered co-occurring and related to each other, the presence of more than one is
necessary to create stability, and that stability is established over a period of time
(German, 2009). Since the 1950s, researchers have added and subtracted domains,
changed the extent of time, even changed the conceptual basis of what SS measures
represent (Bouhnik et al., 2002; Gebo, Keruly, & Moore, 2003; Gibbs, 1980; Reilly,
German, Serio-Chapman, & Sherman, 2015). Therefore, there is the need to solidify the
conceptual definition of the construct via consistent application of operational definitions
and measures. German (2009) sought to enhance the definition of SS by specifying
domains to include: housing and residential situation, income, employment, relationship
with main partner, and freedom from incarceration during a specific period of time. This
current research contributes evidence for the use of this SS definition by applying these
same domains in a different population: men and women, from a low-income urban

setting, with heterosexual risk for HIV. Further, this study examined whether the related



concepts of historic instability (ever experiencing incarceration) and perceived stability
(residential and financial) contribute to distinguishing latent SS subgroups.

A final gap in SS and syndemics research is how SS relates to different outcomes,
or contemporaneously experienced risks, behaviors, and health conditions. Of The focus
of this work is whether SS can provide information on the social context of individuals
experiencing co-occurring (syndemic) risk (sexual, substance use, and violence)
behaviors. This study specifically explored the co-occurrence of these syndemic
behaviors in a new population and analyzed how different characterizations of SS
influenced individual and combinations of risk.

Previous studies employing social stability and investigating the SAVA
(substance abuse, violence and AIDS) syndemic have analyzed populations of women,
persons living with HIV, and individuals with substance addictions, or men who have sex
with men (Meyer, Springer, & Altice, 2011; Mizuno, Purcell, Knowlton, Wilkinson,
Gourevitch, et al., 2015; Starks, Millar, Eggleston, & Parsons, 2014). Another
contribution of the current study is the examination of both SS and SAVA-related
behaviors in a new population. The third wave of the BESURE heterosexual (HET) study
includes men and women participants at high-risk of heterosexually acquired HIV
representative of Baltimore and many US urban settings. Participants are deemed to be at
high-risk primarily because of living in a geographic area with high rates of heterosexual
HIV, poverty, incarceration, and low education, and not specifically recruited because of
high-risk behaviors (sexual activity, substance use disorders, etc.) (Dinenno, Oster,
Sionean, Denning, & Lansky, 2012). Millions of people in similar settings face the risks

of this BESURE population due to structural circumstances beyond their control.



Finally, in a rapid review of tools that screen for health-related social conditions,
this study also provides practical examples of how to bridge evidence into practice by
recommending the integration of SS into existing clinical screening tools. Findings of this
study may contribute evidence for adopting regular assessment of social stability as a best
practice (especially in relation to co-occurring/syndemic risk behaviors) in research,
clinical practice, and public health. The relationships of multiple, interacting social
domains to health and behavior outcomes may provide deeper understanding and
opportunities for more informed interventions.

Methods

Design, Data source, Sample and Setting

This study is a secondary analysis of data from BESURE study, specifically, the
3 cycle (BESUREHET3). BESURE is the Baltimore, Maryland site of National HIV
Behavioral Surveillance Study (NHBS), a national cross-sectional study of heterosexuals
at high-risk of HIV infection (Maryland Department of Health, 2013). Original survey
data were collected between September and December 2013. The BESURE study was
approved by The Johns Hopkins Bloomberg School of Public Health and Maryland
Department of Health and Mental Hygiene Institutional Review Boards. Data from the
parent study were de-identified and the current study was approved as exempt by the
University of Maryland, Baltimore Institutional Review Board.

Recruitment of BESUREHET3 sample occurred via respondent driven sampling
(RDS), a technique to reach hidden or vulnerable populations (Heckathorn & Goodman,
2011). Initial study recruits (seeds) resided in sections of the Baltimore metropolitan

statistical area (MSA) with high a prevalence of poverty, formerly incarcerated



populations, and heterosexually acquired HIV (Dinenno et al., 2012). Seeds had to have
heterosexual sex within the past 12 months, be of low socio-economic status (below
poverty level or did not complete high school), never injected drugs, and ages 18 to 60.
The seeds recruited non-seed participants who were required to reside in the MSA and
have had sex with an opposite sex partner in past 12 months (CDC Behavioral
Surveillance Team, 2011). Only non-seed data were used for this study as seeds were
selected by the research team and not recruited from the study population (Spiller,
Cameron, & Heckathorn, 2012).

Sample description. All data-based manuscripts use data from 503 non-seed
BESUREHET3 participants. Sample ages ranged from 18 to 60, with a mean age of 37. 9
(SD=12.3,) median of 37, and a bi-modal distribution at ages 27 and 49. Just over half of
the sample identified as male. Most participants identified as black/African-American
(88%), and 61% had completed 12" grade or GED.

Design

This cross-sectional observational study describes the prevalence and co-
occurrence of SS indicators as defined by German (2009) (housing, residential,
incarceration, income, employment, relationship, and incarceration) among a cross-
sectional 503 community-dwelling non-seed participants of the 2013 heterosexual wave
of the BESUREHET3 study.

Measures

Social stability. Six dichotomous indicators were used to operationalize SS

domains: homelessness, residential stability (no move), income, employment,

relationship/main partner stability, and (no) incarceration in past 12 months.



The SS indicator variables were developed based on self-reported responses to
interview questions assessing : 1) housing stability (no homelessness); 2) legal stability
(no detention in legal custody for 24 hours or more); 3) residential stability (not moving
residence); 4) income stability (annual income at or above $10,000, based on published
results of original NHBS heterosexual HIV risk pilot study where an income of less than
$10,000 was significantly associated with HIV risk (Centers for Disease Control and
Prevention, 2013); 5) relationship stability (last sexual partner considered main partner,
as opposed to casual, and has been with this partner for at least 12 months); and 6)
employment stability (employed full or part-time), all over the past 12 months. These
responses to these questions were transformed into dichotomous variables.

Three composite characterizations of social stability were also created. A
continuous variable was created by assigning a score of zero/one to each SS indicator and
then summing for a total score. The summative score was categorized to reflect levels of
SS: high (score of 5 or 6), medium (score of 3 or 4), and low (score 0-2). A latent class
variable was estimated from potential sub-groups reflecting underlying patterns of
responses to the six dichotomous SS indicators.

Three other variables from BESUREHET3 were used to assess history of legal
instability (history of incarceration) and perceived security in housing situation (sense of
the need to move) and income (sense of knowing where money is coming from) in the
past 12 months.

Risk behaviors. Three behavioral categories were analyzed to assess the
relationship of social stability to behaviors linked to HIV and other health outcomes:

risky sexual practices, problematic drug use, and exposure to violence.



Sexual behaviors. The three sexual risk behaviors were individually analyzed
and then a composite variable of high-risk sex was created: (1) exchange of money or
goods for sex, (2) having multiple (>4) sexual partners, and (3) unprotected anal
intercourse (UAI). The behaviors are based on indicators from CDC’s NHBS pilot study
for heterosexual risk behaviors (Dinenno et al., 2012), the threshold for multiple partners
in the National Survey for Family Growth (Chandra, Mosher, Copen, & Sionean, 2011),
and UAI because it is often overlooked as an important risk factor in heterosexual sex
(Baggaley et al., 2013; Jenness et al., 2011; NAM AIDSMAP, 2017).

Problematic substance use behaviors. Three problematic drug use variables
were selected based on their contribution to risk of HIV transmission or increased risk for
overdose death (Chetty et al., 2016; Towe et al., 2010) including (1) more than weekly
use of non-injection drugs (excluding marijuana) but including cocaine (crack or
powered), methamphetamines or party drugs, sedatives/downers (such as
benzodiazepines) and opioids; (2) injection drug use in past 12 months, and (3) weekly
binge drinking. A composite “any” substance use variable was also created.

Violence exposure/behaviors. Two violence risk behaviors representing
exposure to physical acts of violence were analyzed individually and then used to create
of a composite violence variable including: (1) engaging in a physical fight, and (2)
forced sex in the past 12 months.

Summative and composite measures of risk behaviors. Participant responses
endorsing any of the eight risk behaviors defined above were used to create a summative
risk score variable (with 0-8 possible points). Composite risk variables were created to

denote the presence (yes or no) of any type of risk behavior (“any risk™), and the presence



of each type of risk (“any sex,” “any drug,” or “any violence” risk). Composite variables
were also created for presence of combinations of two or more types of risk behavior
(“sex-drug,” “sex-violence,” “drug-violence,” and “sex-drug-violence”).

Sociodemographic characteristics. Demographic variables included in analysis
of covariates include gender (male, female) and race (black, non-black), age (under,
above median), and education (at least high school education/GED).
Analysis

Respondent driven sampling analysis via RDSAT software (Volz et al., 2012) was
used to assess bias based on sample recruitment technique. RDSAT estimates the general
population level prevalence (of categorical variables) based on RDS sample network
connections assuming Markov chains and boot-strap simulation of sample data. (“RDS
makes a Markov assumption: the value of the analysis variable of the recruited (e.g.
Hispanic ethnicity) depends on the value of the analysis variable of the recruiter, but not
on that of the recruiter’s recruiter [Seeds]. For Markov chains the transition matrix
converges to a sample equilibrium and this equilibrium is independent of the seed
(Heckathorn 2002, Theorem 1), and corrects for recruiters (seeds) with more connections
and larger personal network sizes.” (Schonlau & Liebau, 2012)).”

Least squares estimates of population proportions for specified variables are
generated by RDSAT. In this study, population level estimates were calculated for SS
indicators and demographic indicators to see if sample proportions fell within the 95%
confidence interval of the population level estimates. As they did, data were not RDS-

weighted in statistical analyses.



Descriptive, bivariate and multivariate regression analysis (SPSS version 21, IBM
Corp, 2012) was be used to describe the sample and the prevalence of key demographic
and social stability indicators and risk variables. Latent class analysis via MPLUS 7 (L.
Muthén & Muthén, 2012) was applied to estimate the number of subgroups of social
stability, describe the patterns of social stability within the sample, and conduct latent
class regression. Perceived and historic stability indicators were added to estimate LCA
models. The appropriate number of latent classes was determined using increasing
numbers of classes and assessing goodness-of-fit indices (AIC/Akaike Information
Criterion and BIC/ Bayesian Information Criterion) and modified log likelihood ratio
tests (Vuong/Lo-Mendel-Rubin Likelihood Ratio Test and bootstrap likelihood ratio test
(BLRT)), (Akaike, 1987; Asparouhov & Muthén, 2012; Lo, Mendell, & Rubin, 2001;
Nylund, Asparouhov, & Muthén, 2007; Schwarz, 1978; Vuong, 1989). The influence of
covariates of gender, race, age, or education on LCA models was also analyzed.

Next, the relationship of SS to syndemic risk behaviors was analyzed via three
different characterizations of SS: as a categorical (ordinal) variable (based on summative
SS score), as a latent class variable, and as an assumed observed/known class variable.
Results of standard multivariate regression were compared to latent class regression
model results. The influence of demographic covariates of gender, race/ethnicity, age,
and level of education on regression models was also assessed.

Finally, a rapid literature review methodology was chosen to simulate decision-
making by healthcare practitioners tasked with rapidly implementing innovations in
practice. “Rapid reviews are undertaken as decision-makers examine urgent...needs (i.e.,

policy or clinical urgency), new medical devices and policy...also central to evidence-
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based decision-making for public health policy experts and medical officials who must
use the evidence to make decisions” (HLWIKI International, 2018). A rapid review
involves “expert searching” (seeking out lead scholars or agencies in the field), and
searching their references, locating grey literature (agency reports, published tools, non-
commercial briefs or newsletters) in addition to peer-reviewed scientific literature.

Summary

In the following pages of this dissertation, Chapter Two (Social Stability:
Improving Consistency in Measures of Co-occurring Social Conditions) (Aim 1) explores
how social stability functions in this new population and whether identification of latent
subgroups is possible. Aim 2 was explored in follow up analysis to Aim 1. However, the
concepts of perception of and history of stability did not contribute substantially to our
understanding of SS nor in distinguishing subtypes of stability, thus, this aim was not
developed as a manuscript and not presented as a chapter in this dissertation. Chapter
Three (Social Stability as Social Context for Syndemics of Sex, Drugs, and Violence)
(Aim 3) presents analysis of co-occurrence and bivariate relationships of risk behaviors
(sexual, substance use, and violence exposure). Then, SS, characterized as observed and
latent variables (based analyses in Aim 1), is applied to estimate relationships to
individual and combinations of risk behaviors. Chapter Four (A Rapid Review of
Screening for Social Determinants of Health in Practice) provides examples of applying
SS beyond research settings, recommending integration of SS into existing clinical
screening tools. Chapter Five presents a summary and discussion of results.

This thesis contributes evidence that social stability, as operationalized in this

study, reliably represents aspects of the social context in a single, reproducible construct
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that can be applied in future studies investigating links between social conditions and
health. We assume that scientists and healthcare providers will seek to incorporate the
(similarly operationalized) construct in assessing and intervening with individuals and
populations. Interventions and future research can be more precisely targeted based on
specific relationships of SS subgroups to risk outcomes. This study also contributes a
different understanding of potential mechanisms behind co-occurring behaviors
(syndemic risks) linked to syndemic disease outcomes. For policy makers and
interventionists, this study may provide evidence that one-off programs (e.g., focusing on
housing first, without attention to relationships or incarceration) may not succeed as well
as approaches addressing multiple domains of SS. This research may contribute to a call
for an integrated “social-stability-informed” lens to screenings and interventions for
health-related social conditions in clinical settings, policy and programs, in order to

achieve improvements in individual and population health.
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CHAPTER 2
Abstract

In the study of population health, consistent measures are needed to capture the
complexity of social conditions that influence health. Yet, social condition measures must
be easy to understand and compute. By applying an established definition of social
stability in a secondary data analysis of residents of low-income communities in
Baltimore, MD, the functionality of the construct of social stability to fulfill this role is
examined. At the variable-level of analysis, stability was more prevalent than instability;
co-occurrence of stability and significant bivariate relationships among social stability
indicators are common. Person-centered (latent class) analysis results show evidence for
3 sub-classes of stability: overall high stability, high stability with residential instability,
and low stability with income and employment instability. Completion of high school or
GED influenced social stability at the variable and latent levels. These findings indicate
that social stability can capture inter-related social conditions across populations. Further,
there is need for attention to each area of social stability, with specific consideration for
those who move residence and those in deep poverty, and education level. Findings from
this study contribute evidence for the use of social stability in investigations of links
between social conditions and health. Future studies should examine its relevance and
functionality in different populations and as well its relationship to health outcomes and

behaviors.
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Chapter 2. Social Stability: Improving Consistency in Measures of Co-occurring

Social Conditions?!
Introduction

The way societies are structured, certain groups are “structurally vulnerable when
their location in their society’s multiple overlapping and mutually reinforcing power
hierarchies (e.g., socioeconomic, racial, cultural) and institutional and policy-level
statuses (e.g., immigration status) constrain their ability to access health care and pursue
healthy lifestyles” (Bourgois, Holmes, Sue, & Quesada, 2017, p. 300). In other words,
conditions of social disadvantage tend to co-occur and are not equally distributed. This
differential manifestation of social disadvantage is evident in many urban communities
and contributes to determining the health of individuals and populations.

Increasingly, social and economic indicators of social context are included in
research on individual and population health. In part, because conditions contributing to
social context are dynamically related and create circumstances for risk behaviors and
poorer health outcomes (German & Latkin, 2012a). Therefore, in the study of population
health, consistent measures are needed to capture the complexity of social context that
influences health. Often, the conceptual justification for inclusion of specific health-
related social conditions (or social determinants of health) is missing. A more common
approach is reducing the intertwined and co-occurring social conditions to one indicator
or inconsistently choosing indicators. This may result in incorrect extrapolation of

findings or difficulty in replicating research to establish solid evidence.

1 Moen, M. (2018). Social Stability: Improving Consistency in Measures of Co-occurring Social Condition.
Manuscript in preparation.
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One example of inconsistency of measures is found in the syndemics literature.
The social context is included in the definition of the phenomenon (syndemic: disease/
conditions that interact in additive or synergistic ways in the presence of adverse social
conditions (Merrill Singer & Clair, 2003; Merrill Singer & Hispanic Health Council,
1996). Yet, syndemic researchers have not articulated a strong, consistent argument for
which specific social conditions should be considered.

In these situations, revisiting a clear and practical construct that captures the
multi-dimensionality of social conditions is warranted. Social stability (SS) describes the
structure and routine in one’s life that allows him/her to “maintain connections with
social resources and societal expectations.”(German, 2009, p. 3) The essential elements
that provide this stability come from “steady social circumstances (over time) within a
defined range of domains (e.g., housing, employment, social ties, sufficient income, and
lack of imprisonment).” (German, 2009, p. 3) Once established, SS can protect against
certain risks and life challenges facilitating healthy behaviors and outcomes. The key
tenets of SS (the inter-connected nature of domains, the presence of more than one as
necessary to create stability, and that stability is established over a period of time) may
provide this construct some advantage over others.

Definitions of SS vary widely. Its founders, Straus and Bacon, described SS as the
length of time living with partners or family in “regularly established households,”
regular employment, and ties with a community, over a period of time (Straus & Bacon,
1951, p. 236). Other researchers have used the term structural vulnerability with almost
the same definitions and measures used to define social (in)stability (Bourgois et al.,

2017; Elbogen, Swanson, Swartz, & Van Dorn, 2005; Gupta, Parkhurst, Ogden,
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Aggleton, & Mahal, 2008; Raj et al., 2009; Reilly, German, Serio-Chapman, & Sherman,
2015.) German (2009) conducted a thorough review of operationalizations of SS from
which she chose the most common and relevant domains for her population of interest
(women with heterosexual risk for HIV): 1) being housed; 2) residential stability/not
moving; 3) being employed, 4) having an income of more than $500/month; 5) no
incarceration; and 6) having a main sexual partner, for a period of six months.

Despite varying definitions, SS and similar constructs have consistently included
multiple domains that are to be assessed in concert as “a composite measure of common
circumstances of (un)certainty” (German, 2009, p. 24). This inter-connected nature of
domains is evident in German’s definition. Housing is necessary but insufficient for
stability on its own, but its absence is associated with myriad poor health outcomes and
risk behaviors (Kushel, Gupta, Gee, & Haas, 2006; Wenzel, Tucker, Elliott, &
Hambarsoomians, 2007). Instability in other domains can result in homelessness.
Maintaining residence in one place is also pertinent, as transience/residential mobility is
disruptive and associated with behavioral risks and poor health outcomes (Davey-
Rothwell, German, & Latkin, 2008; German, Davey, & Latkin, 2007; Kull, Coley, &
Lynch, 2016). A stable and adequate source of income is required to maintain stable
housing and meet other basic needs (food, transportation, access to healthcare).
Generally, the effects of stable income on health are well documented (higher income =
better health) (Evans, Wolfe, & Adler, 2012). Employment is a source of income, but also
connotes steady life circumstances facilitating one’s ability to hold down a job, and
thereby fulfill a socially expected role. Employment is associated with multi-faced

benefits to health (Doyle, Kavanagh, Metcalfe, & Lavin, 2005; Robert Wood Johnson

16



Foundation, 2013). Having a stable relationship/main partner is an example of a
supportive social connection that can buffer the ill effects of unemployment, can be a
source of income and shelter, and has been associated with improved health and reduced
risk behaviors (Ramaswamy et al., 2013; Tigges, Browne, & Green, 1998). Finally,
incarceration can lead to instability in all domains, especially disruption of relationships,
reduced earning/income potential, and difficulty obtaining employment or stable housing
(Tyler & Brockmann, 2017).

This study aims to address the gap of inconsistent conceptualization and
operationalization of social stability described above by applying the same SS indicators
as German (2009) but in a cross-sectional population of men and women with
heterosexual risk for HIV (sample described below). Previous studies of social stability
have focused on persons with substance use disorders, women at risk for HIV, or people
living with HIV (Bouhnik et al., 2002; Gebo et al., 2003; Rebholz, Drainoni, & Cabral,
2009; Vaillant, 1988).

This study also applied three approaches to measure/estimate SS. First, the more
straight-forward variable-centered approach was used. A continuous variable was created
by assigning a score of zero/one to each SS indicator and then summing for a total score.
The summative score was categorized to reflect levels of SS: high (score of 5 or 6),
medium (score of 3 or 4), and low (score 0-2). A cumulative SS score and ordinal SS
categories assume additive relationships, or a proportional amount of stability for each SS
indicator. However, the influence of each SS indicator may not be equal, nor
independent, and there is no clear cut-off for high and low SS established in the literature.

Further, a continuous approach may miss unique combinations of data patterns that signal
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the presence of meaningful subtypes of a latent construct in this population. Therefore,
this study also applied latent class analysis (LCA) to determine whether distinct latent SS
classes can be identified based on underlying patterns of responses to the SS indicators
and whether SS classes may differ based on gender, race/ethnicity, age, or education.
Using LCA, clustering together of individuals occurs based on individual patterns of
item-response probabilities in order to estimate an unobserved parameter that potentially
connects the multiple SS indicators into (probabilistically clustered) SS subtypes (or
classes) (Bandeen-Roche, 2007; Vermunt, 2005). The latent classes of SS in this
population were estimated and described in this study and can be applied as latent SS
class variables to estimate relationships to dependent variables in future studies.

Three other variables from BESUREHET3 were used to explore SS in this study.
Status of (enacted) SS may differ based on one’s perception (feeling) of stability, and
also based on experiences of past instability. The ability to tap into the benefits of SS to
inform decision-making and better health outcomes may also be influenced by perceived
and past experience of in/stability. Therefore, perception of SS, including perceived
stability of housing situation (sense of the need to move) and perceived stability of
income (sense of knowing where money is coming from) in the past 12 months, and
historic social instability, as represented by a history of legal instability (history of
incarceration), were investigated. These variables were assessed in relationship to
reported current/recent SS indicators in same domains and to overall SS, and for their
contributions to identifying latent classes of SS.

Methods
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This is a secondary analysis of de-identified data from the BESURE study,
(Flynn, German, & Powell, 2013) the Baltimore site of the National HIV Behavioral
Surveillance Study (NHBS)(Centers for Disease Control and Prevention, 2017b).The
NHBS was implemented in 2003 by CDC for ongoing surveillance of HIV risk and
prevention behaviors. Data for this study were collected between September and
December 2013 via in-person interviews with data entered on tablets with computer
assisted personal interviewing (CAPI) software. The parent study, BESURE, was
approved by The Johns Hopkins Bloomberg School of Public Health and Maryland
Department of Health and Mental Hygiene Institutional Review Boards. The current
secondary data study was approved as exempt from review by the University of
Maryland, Baltimore Institutional Review Board.

Sample Recruitment

The sample was recruited via respondent driven sampling (RDS), a technique to
reach hidden or vulnerable populations (Heckathorn & Goodman, 2011). Initial study
recruits (seeds) must reside in sections within the Baltimore-Towson-Columbia Maryland
metropolitan statistical area (MSA) with high rates of heterosexually acquired HIV,
poverty, and incarceration. The seeds must have had heterosexual sex within past 12
months, be of low socio-economic status (below DHHS poverty level or did not complete
high school), within ages of 18-60, and cannot have (ever) injected drugs. The seeds
(n=10) recruit non-seed participants who must reside in MSA and have had sex with
opposite sex partner in past 12 months. (For details of sample recruitment and study
procedures, see CDC'’s National HIV Behavioral Surveillance System Round 3.(CDC

Behavioral Surveillance Team, 2011)) This study included data on the non-seeds (n=503)
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only as seeds were not recruited by a member of their social network (Spiller et al.,
2012). The parent study, BESURE, was approved by The Johns Hopkins Bloomberg
School of Public Health and Maryland Department of Health and Mental Hygiene
Institutional Review Boards. The current secondary data study was approved as exempt
from review by the University of Maryland, Baltimore Institutional Review Board.
Measures

In the current study, SS indicator variables were developed based on self-reported
responses to interview questions. Dichotomous variables that align with German’s (2009)
variables were created based on coding of responses to relevant BESUREHET3 survey
questions (see Appendix B, Table B1). These indicators of SS include: 1) housing
stability (no homelessness); 2) legal stability (no detention in legal custody for 24 hours
or more); 3) residential stability (not moving residence); 4) income stability (annual
income at or above $10,000, based on published results of original NHBS heterosexual
HIV risk pilot study where an income of less than $10,000 was significantly associated
with HIV risk (Centers for Disease Control and Prevention, 2013); 5) relationship
stability (last sexual partner considered main partner, as opposed to casual, and has been
with this partner for at least 12 months); and 6) employment stability (employed full or
part-time), all over the past 12 months.

In addition, a composite indicator of cumulative social stability was created by
assigning a score of zero/one to each SS indicator and then summing for a total score.
This summative score was also categorized to reflect levels of SS: high (score of 5 or 6),

medium (score of 3 or 4), and low (score 0-2).
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Dichotomous demographic variables were created representing age (as
above/below median age of 37 years old), gender (male/female), race (black/nonblack),
and education (completed/did not complete high school or GED).

Statistical Analysis

Respondent driven sampling (RDS) analysis (via RDSAT software) (Volz et al.,
2012) was applied to assess whether, given the non-random recruitment technique, this
sample may be biased and not represent the underlying population (here, a social network
of people in the Baltimore MSA with heterosexual risk for HIV). RDSAT uses boot-strap
simulation of sample data (assuming Markov chains) based on sample network
connections from recruiters to recruits to generate least squares estimates of population
proportions for specified variables. In this study, population level estimates were
calculated for SS indicators and demographic indicators to see if sample proportions fell
within the 95% confidence interval of the population level estimates. As they did, data
were not RDS-weight adjusted in statistical analyses.

In (directly measured) variable analysis, descriptive and chi-square relations were
examined between SS indicators and demographic variables. Person-centered latent class
analysis (LCA) was applied to estimate potential subgroups based on conditional
probabilities of individual response patterns. LCA assumes conditional independence,
that is all correlations among the variables is explained through the structure of the latent
classes. One additional class was added to the model to assess where percent LL change
was still decreasing, not resulting in great differences by adding another class. The
appropriate number of latent classes was determined based on goodness-of-fit indices and

likelihood ratio tests as well as entropy (an indicator of model adequacy where values
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closer to 1 indicate more accurate classification), and theoretical meaning (Asparouhov &
Muthén, 2012; Nylund et al., 2007). Each model estimation was repeated with different
starting values to assess whether model converged around a local maximum solution or a
global maxim (i.e., identified a solution for the whole latent parameter(s) and not a
solution based on where the program got “stuck” based on where the estimation started.)

Binomial covariates of age, gender, and education were assessed for influence on
the categorical SS variable (chi-square analysis) and latent SS variable latent class
regression (LCR) with covariates. In LCR, the latent class (measurement piece) is
estimated with the regression (structural) equation using binomial covariates (age,
gender, race, or education) to predict likelihood of class membership, assess influence of
covariates on class structure, and residual influence between individual SS indicators and
covariates. Finally, covariation based on ordinal SS categories compared to latent SS
class was assessed via chi-square analysis. Analyses were performed using SPSS version
24 (1IBM Corp, 2014) and MPLUS 7 (L. Muthén & Muthén, 2012).

Results

Participants

Demographic characteristics and the distribution of SS variables of the
participants are illustrated in Table 1. Ages ranged from 18 to 60 years old, with a bi-
modal distribution at ages 27 and 49; the median was 37 years. Just over half of the
sample identified as male. Most participants identified as black/African-American (88%),
and 61% had completed 12" grade or GED.

Overall, the sample reported more stability than instability in the past 12 months;

four out of six SS indicators had prevalence levels greater than 50% (Table 1). Housing
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and legal were most prevalent areas of stability followed by residential. Just over half of
respondents reported $10,000 or more income in past year. A minority reported
employment stability and 32% considered their last sexual partner a main partner.

The dichotomous variables of gender, age, and education were associated with at
least one SS indicator (Table 1). Those who are above median age reported more
residential (32 (6, N=503) =6.90, p=0.009) and legal stability (x> (6, N=503)=4.62,
p=0.032). Those under median age reported more employment (x%(6, N=503)=9.49,
p=0.002). Gender was significantly associated (x*(6, N=503)=12.93; p<0.001) with
incarceration (y? (6, N=503)=12.93; p<0.001): of the 99 who were incarcerated, 68%
were men. Having at least a high school education was significantly associated with
employment (32 (6, N=503)=23.33; p<0.001) and higher income () (6, N=503)= 26.15
p<0.001).

Table 1

Demographic and social stability characteristics of (non-seed) participants
BESURE-HET3 (N=503)

Demographic characteristics n (%)
Age: Mean= 37.9 (SD=12.3) 257 (51)
Median age (37 years) or older

Male 259 (51)
Black/African-American/ 444 (88)
12' Grade/GED or higher 308 (61)
Housing stability: No homelessness in past 12 mos. 418 (83)
Legal stability: No incarceration in past 12 mos. 29 404 (80)
Residential stability: No move in past 12 mos. 2 341 (68)
Income stability: $10,000 or higher in past 12 mos. ¢ 273 (54)
Relationship stability: With main partner for >12 mos. ? 160 (32)
Employment stability: Full-time or part-time 2¢ 123 (25)

NB: Superscript letters indicate significant chi-square association with covariates: a=age;
g= gender; e=high school education.

Association Among Social Stability Indicators

Frequent co-occurrence and significant bivariate associations were found between
many SS variables. As depicted in Figure 1, of those who were not incarcerated, 84%
reported housing stability, 69% residential stability, and so on. Given the presence of

stability in one area, the prevalence of stability in other areas indicators was generally
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above 50%, indicating mutually reinforcing circumstances: co-occurrence of stability and

co-occurrence of instability is common.

Prevalence of Social Stability by Each Other Social Stability

Indicator
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Figure 1 Prevalence of Co-occurring Social Stability Indicators. BESUREHET3
(N=503).

NB: Data labels are provided on legal stability line as an example.

In chi-square analysis, housing was significantly associated with not moving ()2
(1, N=503) =39.32; p<0.001) and reporting a higher income (32 (1, N=503) =8.4
p=0.004). (Results not displayed in table/figure.) Being employed was significantly
associated with income (x* (1, N=503) =17.77, p<0.001) and with partnership stability
O (1, N=503) = 3.91, p=0.05). Of note, of those reporting higher income, only 32%
were employed. Having a stable relationship was also significantly associated with
legal stability (x* (1, N=503) =4.2, p= 0.04): 75% with a stable main partner were jail-

free in past 12 months.
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Figure 2 illustrates the seven most common combination SS response patterns.
The most common patterns include at least four domains of SS. In particular,
combinations of legal stability (jail-free), housing stability, and residential stability (no

move) are most prevalent.

Common Social Stability Patterns
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Figure 2 Seven most prevalent combinations of SS BESUREHET3 (N=503).

NB: Y axis =the number of individuals reporting each pattern; the size of circle (data
label) represents the proportion with this pattern of response. Letter code for SS patterns:
a=legal; b=housing; c=employment; d=income; e=residential; f=relationship.

Social Stability Score and Categories

The mean SS score for the sample is 3.42 (SD=1.2), with a 0-6 range. Of the 503
respondents, only 13 (2.6%) participants reported stability in all six indicators. Table 2
displays the proportion of respondents reporting each number of SS indicators (based on
summative score) in the second column. The following columns indicate the proportion
who experience the respective indicator by the first column (number of reported SS
indicators). Respondents with four domains (indicators) of SS were most frequently
represented among those with income stability (Table 2, column 5) and those with five
SS indicators were frequently represented among those with employment stability (Table
2, column 8). The SS categories (based on the summative score) are also displayed in

Table 2. The largest proportion of respondents (60%) are in the medium SS category,
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22% in the low SS category, and 18% in the high SS category. In analysis of covariates
(not displayed in table), completing high school was significantly associated with SS
category (x*=(1,503)= 8.07, p=0.004); with significant result for highest SS category
versus other categories in pairwise adjustment (Bonferroni adjusted alpha (.05/6)= 0.008)

adjusted 2= 7.84, p=0.005).

Table 2

Proportion of Respondents for Individual and Summed Social Stability Indicators*

N(l)meSbSer Sample  Housing Legal Income Residential ~ Relationship  Employment
Indicators N=503 n=418 n=404 n=273 n=341 n=160 n=123

0 1.6% 0 0 0 0 0 0

1 4.4% 1.2% 11% 0.4% 1.2% 0.6% 0

2 15.9% 12.0% 12% 6.2% 8.5% 6.3% 4.1%

3 28.0% 28.5% 29.0% 19.4% 25.8% 17.5% 15.4%

4 31.6% 36.6% 35.0% 42.9% 39.0% 36.3% 27.6%

*Note: The lightest shade rows represent the low SS category (0 to 2 areas of stability);
n=110, 22%. Medium shaded rows are the medium SS category (3-4 areas of stability);
n=300, 60%. The darkest shaded rows are high SS category (5 to 6 areas of stability); n=93,
18.5%.

Person-Centered Analyses
Using latent class analysis (LCA), underlying patterns of responses to each of the

original six dichotomous SS indicators (no covariates) were analyzed to identify potential
sub-groups within the population. Mathematically and qualitatively, both 2-class and 3-
class models were plausible solutions for estimates of potential sub-groups of stability
(see Table 3). In the 2-class model, there was residual conditional dependence between
indicators of employment and income stability, signifying that the latent construct did not
best represent the relationships. To address residual bivariate relationships, Uebersax

(2009) suggests relaxing the assumption of independence and allowing the dependent
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indicators to be linked in analysis, while Muthen and Asparouhov (2015) suggest adding
an additional class. The addition of a third class without linking the indicators resolved
the residual dependence, and also separated out an “extreme poverty” class. A 3-class
over a 2-class (or 4-class) solution, yielded slightly improved entropy (0.78) and criterion
indices. Lo Mendel Rubin and bootstrapped log likelihood ratio tests also showed 3-class
model to be significantly better fit than 2-class or 4-class solutions. The original 6-item
SS model with three latent classes was the most robust solution for this sample?.

Table 3
Fit Indices of Social Stability Classes BESUREHET3 (h=503)

Number LL! Npar?  BIC® ABIC*  LMR-RT® BLRT®  Entropy

of
Classes
1-Cluster -1732.26 6 3507.84  3488.79 - - 1
2-Cluster -1710.94 13 3502.74 346148 p=<0.001 p=<0.00 0.73
1
3-Cluster -1696.48 20 3517.37  3453.89 p=0.018 p=<0.00 0.78
1

4-Cluster -1689.89 27 3547.73  3462.03 p=0.16 p=0.6 0.75

1 Log-likelihood

2 Number of parameters

3 Bayesian Information Criterion (BIC)

4 Adjusted Bayesian Information Criterion (ABIC)

5 Lo-Mendell-Rubin Likelihood Ratio Test (LMR-LRT)
6 Bootstrapped Likelihood Ratio Test (BLRT)

Three qualitatively different latent classes emerged. Class 1, the “high-stability”
class, represents the most respondents (n=277, 55%); Class 2, the “residential instability

(moved)” class (n=124, 25%); and Class 3, the “low stability” class (n=101, 20%). There

2 To assess the influence of each SS indicator on the formation of latent classes, reduced, five-item LCA
models (with each SS indicator incrementally removed) were run in case this approach resulted in better
LCA solutions. Each LCA step was repeated : adding classes, examining entropy, fit indices, and
qualitative class results for these reduced models. These reduced models did not yield sufficiently
improved LCA solutions, generally because of residual correlation among SS indicators and reduced
entropy these models in 2- and 3-class solutions.
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was generally high concordance between posterior probability (PP) class membership
results and assigned modal class membership, but some error in classification exists.
Classification probabilities : in this sample, if modal class membership is Class 1, then
the mean (average) PP of being in that class is 0.97 among people whose class
membership is Class 1. (In non-latent (observed data) this probability would be =1 as we
would be certain of class membership.) The classification error is slightly greater for
those who are most likely in Class-2 (0.84 (average) posterior probability) and greater
error for Class-3 (0.64 (average) posterior probability).

Assuming members are correctly grouped, Figure 3 below depicts the profiles for
the distinct latent groups based on estimated posterior probabilities (likelihood that a
person in Class-1 will endorse a particular indicator). Class 1 members were most likely
to endorse housing stability (95%) and residential stability (100%) (for issue of local
maxima, see footnote 3)3, and slightly less probability of endorsing employment than
those in Class 2. In Class 2, respondents were likely to endorse that they had moved (at
least once), though they were quite likely to be housed, with legal and income stability,
but instability in employment and relationships. Class 3 respondents were likely to

endorse instability in (low) income and (un)employment, and relationships (lacking main

3 In MPLUS, border values, a probability of 0 or 1, could represent local maxima where the software
gets “stuck” and cannot estimate accurate probability. Upon rerunning the LCA 1000 times with ten
different starting values, the same results were obtained. We also ran data in LatentGold software
with comparable results: probabilities as high as 0.9965 for “housed” and as low as 0.25 and 0.59 for
employment and income respectively.
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partners).

Latent Class Profiles 3-Class Solution
(Based on Estimated Posterior Probabilities) BESUREHET3 (N=503)
1.00
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H Housing 0.95 0.70 0.66
& Legal 0.84 0.80 0.71
M Residential 1.00 0.00 0.63
& Income 0.67 0.70 0.00
1 Relationship 0.35 0.32 0.23
H Employment 0.28 0.37 0.00

HHousing legal MResidential &Income tlRelationship HEmployment

Figure 3 Profiles of 3-class solution of latent social stability classes (based on estimated
posterior probabilities), BESUREHET3 N=503.

NB: Housing=not homeless; Residential=did not move residence; Legal=no incarceration;
Income=income > $10,000; Employment=employed full-time/part-time; Relationship=has main
partner. All indicators are for the past 12 months except employment.

To assess the influence of demographic covariates on latent classes, 3-step latent
class regression with covariates was applied. Each covariate was added individually,
assessing whether item probability estimates for each SS indicator (per class) fell within
95% CI of estimate for that item/class without the covariate (results available upon
request) indicating that the covariate has no influence on the class structure (relationship

of probability of indicators in each class). Additionally, latent class regression results
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estimated the odds of higher versus lower social stability class for each covariate. Age
influenced odds of class membership: older participants had greater odds of being in
“high-stability” compared to “moved” class (OR=1.76, 95%CI: 1.65-1.9) —class profiles,
entropy, fit indices and class proportions were essentially unchanged. High school
education had the most influence on likely class membership and also yielded different
class profiles and distribution (displayed in Appendix B, compare Figure B1 to Figure
B2). Entropy (0.57) was worse when education covariate was included indicating greater
error in classification. Across all classes, there was evidence of measurement variance
between individual SS and classes, that is the education covariate was influencing
individual SS indicators, especially for residence, income, and employment (example in
Appendix B). The biggest change is that many individuals (probably) switched class
membership to the lower stability (low-income/employment) class from the original
“high” stability and “moved” classes. Those with high school education were nine times
more likely to be in “high” stability class over the “low” stability class (OR=9.37,
95%CI: 2.75-31.82) and seven times more likely to be in “moved” class” (now the
smallest class) relative to the “low” class (OR=7.02; 95%CI: 1.31-37.71). (Sparsity of
data and accounting for error in class assignment in latent class regression resulted in
wide confidence intervals.)

Finally, we used cross-tabulation to assess concordance between ordinal (high,
medium, low stability variable-based) SS categories and comparable assigned (“high,”
“moved,” and “low” person-data-based) latent SS classes, recognizing the potential
classification error of assigning individuals to modal stability classes. Most classes and

categories were in concordance and significantly associated, with expected distributions
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(see Table 7). Of note, those in the medium SS category were most likely to be in the
“high” SS class, followed by the “moved” SS class, and least likely to be in the “low” SS

class.
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Table 4
Cross-Tabulation of Social Stability Category by Social Stability Class

SS Category High SSClass ~ "Moved" SSClass Low SS Class

High SS Cat (n) 87* 6* 0*
% within SS category 94% 6% 0%
Medium SS Cat (n) 215* 79* 6*
% within SS category 72% 26% 2%
Low SSCat (n) 0* 22 88*
% within SS category 0% 20% 80%

*Significant chi-square association in post-hoc analysis with Bonferroni adjusted p-value
<.0056

Results of analyses with related indicators of perceived stability and historic
stability (in relation to respective status/enacted stability and to SS latent class formation)

can be found in Appendix B, Table B3.

Discussion

Our results reinforce the ability of these measures of SS to describe the variation
and inter-connectedness of social stability at the variable level and distinguish
qualitatively different SS classes at the latent level in a new population. We argue,
therefore, that using SS can be considered a best practice in research aimed at capturing
multi-faceted manifestations of social determinants of health at the individual level
within a defined period of time. Based on this study and German’s work, this definition
of SS functions well in urban populations experiencing structural conditions that heighten
health risks.

A majority of this sample accumulated more stability than instability; only 20%
were in the lowest stability class. However, this level of stability is based on the

definition applied in this study. Relative to the overall Baltimore City population in 2013,
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BESUREHET3 reported twice the level of homelessness (Interagency Council on
Homelessness, 2015), sixteen times the level of incarceration (Justice Policy Institute and
Prison Policy Institute, 2015), twice the amount of residential mobility (U.S. Census
Bureau, n.d.), twice the level of poverty, and four times the level of unemployment
(Baltimore City Department of Planning, 2006; U.S. Census Bureau, n.d.-a). This
difference in the BESUREHET3 sample is likely due to the NHBS RDS recruitment
technique targeting low socio-economic networks in high-risk geographic areas.
However, millions of people in similar settings may resemble this BESURE population
(due to structural circumstances beyond their control) and as a result may be at
heightened risk for poor health outcomes. Future studies should investigate SS among
populations of other NHBS sites and in more diverse socio-economic groups to see if the
model holds.

A few stability indicators were particularly important in this population:
residential stability, employment, income, and incarceration. The unique contribution of
residential stability at the variable and latent level of analysis is noteworthy. In each LCA
model where residential stability was included (models of four, five or six SS indicators),
this indicator consistently served to distinguish another latent (“moved”) class. At the
variable level, expectedly, residential stability was significantly associated with being
housed, but also with (higher) income stability. This finding lends importance to
assessing stability as a multi-dimensional construct -- assessing residential stability may
be important, even given stability in other domains. Frequent moving clearly upends
stability in many spheres: change in physical location, as well as possible

emotional/mental changes related to strains of moving and potential need to develop new
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relationships in new location. In previous studies, residential mobility was significantly
related to homelessness in past year (Boodram, Hotton, Shekhtman, Gutfraind, & Dabhari,
2017) poorer health outcomes (HIV, HCV, STI diagnoses, and major depression), and
riskier sexual and drug use behaviors (Davey-Rothwell et al., 2008; German et al., 2007;
Grieb, Davey-Rothwell, & Latkin, 2013; Kull et al., 2016; Martinez, Lorvick, & Kral,
2014; Phinney, 2013; Warner, 2015).

Employment and income were significantly associated at the bivariate level and
the patterns of instability in income and employment contributed to distinguishing the
lowest stability latent class. Similar levels of employment in the sample (25%), are found
in areas of concentrated poverty in Baltimore. There is growing evidence that people
living in “deep poverty” (income less than 50% of the poverty level) are at particular risk
for health and social hardships and accumulated vulnerability across social stability
domains (Eberhart et al., 2013; Edin & Kissane, 2010; Maryland Alliance for the Poor,
2017). Therefore, focusing on the unique features or risks to this subgroup in deep
poverty should be a priority for future research and interventions.

The role of incarceration merits examination given the prevalence in this
population of recent (20%) or past (68%) involuntary detention for at least 24 hours. In
LCA, members of the lowest stability class were somewhat more likely to endorse
incarceration and less likely to endorse a stable relationship. At the variable level, legal
stability was significantly related to relationship stability: 75% of those in stable
relationship were free of incarceration in past year. Incarceration presents a direct
obstacle (partner is absent) and an indirect obstacle to maintaining stable relationships by

impeding accumulation of stability in other domains as it precludes engagement in legal
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employment, access to higher education, subsidized housing (Dumont, Allen,
Brockmann, Alexander, & Rich, 2013; Khan et al., 2011; Kulkarni, Baldwin, Lightstone,
Gelberg, & Diamant, 2010). When a large majority of African-American men (83% in
this population) experience detention, their communities may also be influenced by
structural sequelae of incarceration which may prevent attaining social stability.

Based on analysis of covariates at variable and latent levels, this definition of
social stability may be applicable in studies of mixed gender populations as gender was
not a major influence of SS category or class. Education had the most influence in this
population. Those with at least a GED/high school education reported a higher mean SS
score. Education was significantly related to income and employment at the variable level
(80% of those employed had at least a high school education and 71% had higher
incomes). At the latent level, education influenced odds of membership in a higher SS
class (“high” or “moved” class). Education is directly related to eligibility for licit
employment and employment facilitates stable income. More education may also lead to
wise decision-making related to illicitly earned income (most respondents earning over
$10,000/year were not employed in this sample). The role of education in SS should be
explored in more, diverse populations. In light of current focus on in the media on
unmerited grade promotion/graduation in public school districts in Maryland, one may
pause to consider that in this population, completing a GED or high school significantly
contributed to increased SS (without consideration of quality of that education).
Interventions to promote school attendance, retention in school, and graduation may be

highly influential for the SS of similar populations.
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In general one’s latent SS class to corresponded to one’s ordinal SS category
(based on summative SS score). However, those in the medium SS category were more
likely to be in the highest SS class. Therefore, we caution using SS as a solely
summative/ordinal variable as this approach may miss qualitative distinction of types of
stability that are prevalent or important for individuals in the categories. The LCA
approach distinguishes meaningful patterns and subgroups in a population that may
otherwise appear homogeneous at the variable level. Performing LCA is not realistic for
everyday practitioners, it is, however, important to inquire about each of these inter-
related areas of stability. One may have stability in most areas, but instability in a key
area (e.g., residential stability) contributing to identifying a unique subgroup with specific
implications for health and behavior.

From a public health perspective, this study contributes evidence that SS
indicators are related at the bivariate level, and that patterns of accumulated
stability/instability may constitute meaningful SS subgroups. In this decade major health
care organizations, such as the American Heart Association (Havranek et al., 2015) and
the CDC (Center for Disease Control & Prevention, 2008), are proclaiming that to
meaningfully address epidemics and health disparities, we must finally address the
systems and subsequent conditions that create vulnerabilities to poor health. Increasingly,
screening for social determinants of health is being integrated into healthcare settings and
electronic medical records. Development of an assessment tool based on SS may be of
use for clinicians. Even more relevant would be integrating the core domains of SS and
the key aspects of the construct (the inter-connected nature of domains, the presence of

more than domain as necessary to create stability, and assessment of stability over a
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defined period of time) into existing or proposed tools that screen for health related social
conditions in clinical practice (Billioux, Verlander, Anthony, & Alley, 2017; Bourgois et
al., 2017). Using data from such tools to inform policy and clinical and social
interventions that target creation or maintenance of stability across domains could be key
to combating myriad individual and public health conditions.
Limitations

The limitations of this work are mostly related to two areas of generalizability -
operationalization of concepts and representativeness of population. The operational
definitions of some SS indicators in BESUREHET3 study may constrain generalization.
Being detained for 24 hours within the corrections system does not necessarily connote a
jail or prison sentence but it can be disruptive to one’s routine and have significant life
consequences. Having an annual income of $10,000 or above is not standard definition of
income stability. The “living wage” in Baltimore City is around $25,000 per capita
(Baltimore City Office of Civil Rights, 2017; Glasmeier & Massachusetts Institute of
Technology, 2017). However, this $10,000 income level was predictive of HIV risk in
other studies (Centers for Disease Control and Prevention, 2011). Next, the employment
variable did not capture stability of employment over time. Not included in this article are
results of analyzing related but distinct concepts of perceived (income and residential)
stability and historic (legal) social stability as these indicators did not contribute to
distinguishing latent classes or categories of social stability. Different measures of actual,
perceived, and historic social stability should be investigated in future studies, based on

the specific population under analysis.
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Regarding relevance to other populations, our study sample was recruited among
a network of peers in high risk geographic regions which may limit generalizability. In
addition, there was potential for high homogeneity in key demographic and SS
characteristics. The concepts contributing to social stability are clearly linked, and were
related in this population, yet detection of qualitative and quantitative differences in
social stability was possible. Further, per RDS analysis results, the sampling method did
not over-determine findings (i.e., sample and population level markers of social stability
were not significantly different), and thus may be applicable to other similar populations.

Important next steps would be to investigate social stability among similar and
diverse populations and to examine to the relationship of social stability to syndemic
phenomena (such as substance use disorder, HIV, and exposure to violence, etc.) This
research would both expand evidence for which set of social conditions should be
included in syndemic scholarship and illuminate relationships with implications for
individual and public health.

CONCLUSION

The present study is one of a few studies to examine social stability as a
construct to capture co-occurring social conditions that influence health and behavior.
We replicated an existing operational definition of social stability which performed
well in describing the diversity of social stability in a new population, a mixed gender,
low-income urban network. These results contribute to the theoretical and quantitative
justification for using the construct in future scholarship, especially in three compelling
areas: for scholars to incorporate in future studies of syndemics and other relevant

urban health research; for practitioners to include in their assessment of
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individuals/patients, especially in urban areas; and for policy makers and public health
practitioners to inform policy and other interventions that target creation of social

stability across domains which could ameliorate individual and public health.
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CHAPTER 3.

Abstract
Objective: Social conditions contributing to syndemics (adverse interactions between co-
occurring diseases) are often inconsistently measured. In previous studies, the construct of
social stability (SS) worked well to capture inter-connected social concepts at the individual
level over a period of time (SS =stability in housing, residence, relationship, legal status,
employment, and income over the past 12 months.) This study contributes evidence for the
use of SS as a partial representation of social context in syndemics research.
Methods: This is a secondary data analysis of a network of men and women with
heterosexual risk for HIV in a low-income urban context. Logistic and latent class regression
were applied to investigate SS (as ordinal and latent variables) in relation to individual and
co-occurring (syndemic) sexual, substance use, and violence risks.
Results: SS domains, as well as risks, co-occur in this population. Being in a lower vs. higher
SS category was associated with reporting “any” sex, drug, or violence risk (OR= 3.24; 95%
ClI=1.55, 6.66). Relations vary with the method of SS specification (categorical or latent)
with greater magnitude of odds of co-occurring risk for low vs. high latent SS class (OR=
6.25; 95%CI1=2.46,15.96) compared to low vs. high SS category (OR=2.69; 95%CI=1.29,
5.59).
Conclusions: As SS accumulates, syndemic risk diminishes. Ordinal and latent
measurements of social stability reliably predicted risk in this population. These
characterizations of SS well represented certain social conditions that contribute to co-
occurring sexual, drug, and violence risks and should be considered for application in future

studies of syndemics.
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Chapter 3. Social Stability as Social Context for Syndemics of Sex, Drugs, and

Violence !

Introduction

The distribution of epidemics such as violence, sexually transmitted infections,
and substance use disorders, is not random in the population, but rather the product of
social and disease conditions that interact in synergistic ways (Singer & Hispanic Health
Council, 2006; Singer & Clair, 2003; Stall et al., 2003). Per Singer et al. (2017, p. 941),
“Syndemics involve the adverse interaction between diseases and health conditions of all
types ...and are most likely to emerge under conditions of health inequality caused by
poverty, stigmatisation, stress, or structural violence.” Further, the editors of the Lancet
series, “Syndemics: Health in Context” (2017) assert:

Perhaps the most unique feature of the syndemic approach to understanding
various disease states and the way in which they cluster is the emphasis on the
situation and circumstances in which individuals live. In other words, syndemics
fundamentally rely on context (p. 881).

Yet, syndemic researchers have not articulated a strong conceptual foundation for
which specific social conditions are to be considered, nor have they applied consistent
measures of social conditions in studies of syndemics. A further limitation of previous
syndemics studies is their focus on population subgroups primarily limited to men (M. C.
Singer et al., 2006), women (Batchelder, Lounsbury, Palma, Schoenbaum, & Gonzalez,

2013; Gonzalez-Guarda, Florom-Smith, & Thomas, 2011; Koblin et al., 2015),

1 Moen, M. (2018). Social Stability as Social Context for Syndemics of Sex, Drugs, and Violence.
Manuscript in preparation.
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transgender women,(Brennan et al., 2012), men who have sex with men (Chown, 2016;
Mustanski, Andrews, Herrick, Stall, & Schnarrs, 2014; Ron Stall et al., 2003), women
who have sex with women (Pyra et al., 2014), and people who inject drugs (Mizuno,
Purcell, Knowlton, Wilkinson, Marc, et al., 2015; Robinson, Knowlton, Gielen, & Gallo,
2016).

This paper revisits a construct that captures multiple manifestations of social
determinants of health at the individual level in a defined period of time. This single
construct, social stability (SS), may be a useful representation of social contextual aspects
in studies of syndemics. First referenced in the 1950s, SS is described as the structure and
routine that creates circumstances that allow people to “maintain connections with social
resources and societal expectations,” (German, 2009, p. 4) and to live life in a way that
protects against certain risks and facilitates healthy behaviors and outcomes. SS has had
varying definitions over the years. A mainstay, however, is that the domains are
considered co-occurring and related to each other, the presence of more than one is
necessary to create stability, and that stability is established over a period of time. The
original Straus-Bacon Index was a four-point scale (length of time in housing, employed,
current marital status, and currently not living alone). German defined SS as stability in
housing, residence, income, employment, relationships, and freedom from imprisonment
over six months (German, 2009). This definition performed well to describe SS, as both
an observed and latent variable, in a study of women only and in a study of men and
women, with heightened risk for heterosexually acquired HIV (German & Latkin, 2012,

Moen et al., 2018).
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This current study examines the relation of co-occurring social conditions to co-
occurring risk behaviors in a new population using the lens of syndemic theory. SS was
applied as a unifying construct to partially represent the all-important aspect of social
context. In this study, the risk behaviors or exposures are of primary interest, and referred
to as syndemic behaviors, whereas in previous research, such as the most studied
syndemic, SAVA (substance abuse, violence, and AIDS syndemic), the focus has been on
more (downstream) outcomes. However, problematic substance use and exposure to
violence, much like risky sexual practices, might rather be considered as syndemic
behaviors or exposures as they are (usually) requisite precursors that interact in the same
way as their downstream consequences (e.g., HIV/AIDS, TB, hepatitis, cirrhosis, suicide,
homicide). Sexual and drug use behaviors and exposure to violence are known to work
together to increase one’s risk of contracting STI/HIV, risk of overdose, or other health
outcomes (Galea & Vlahov, 2002; Mustanski et al., 2014; Merrill Singer & Clair, 2003;
Stall, Coulter, Friedman, & Plankey, 2015). Substance use lowers inhibition to engaging
in sexual activities, may lower one’s ability to negotiate or use condoms, and may
increase the likelihood of exchanging sex for drugs (Blankenship, Reinhard, Sherman, &
El-Bassel, 2015; Farmer, Nizeye, Stulac, & Keshavjee, 2006; Reilly, German, Serio-
Chapman, & Sherman, 2015). People with substance use disorders are more likely to
perpetrate violence and be victims of violence (Atkinson et al., 2009; Brewer et al., 2014;
Gonzalez-Guarda, Florom-Smith, et al., 2011). Violence has been related to “poor
decision making, increased risk taking and negative health consequences, particularly in

the context of substance use disorder” (Meyer et al., 2011, p. 991).
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This paper has one major aim: to use secondary data to evaluate the
strength of evidence for applying SS as a reliable, partial representation of the inter-
related social conditions that create a favorable environment (context) for syndemics. A
secondary aim is to demonstrate that sexual, substance use, and violence risk behaviors
occur as syndemic behaviors, that is, the presence of one is likely to signal the presence
of another. Further, here SS and syndemics are examined in a different population: men
and women with heterosexual risk for HIV. Finally, the relationship of SS to individual
and co-occurring/syndemic risk behaviors is modeled with three composite
characterizations of social stability (based on results from prior study (Moen, 2018a)): as
an ordinal SS categorical variable, a latent SS class variable , and “observed” SS class
variable. In this way, we assess whether the amount of SS (as in the ordinal level) or type
of SS (as in latent class) is related to the likelihood of experiencing individual or
combinations of sex, drug, and violence risks.

The relation of risk behaviors to demographic covariates was also examined given
the potential for differential risk exposure based the biological and social contextual
factors of gender, age, race, and level of education. Our findings will have implications
for researchers, clinicians, public health practitioners, and policy makers with the
potential to better assess and address multi-dimensional and inter-connected social
conditions and syndemic behaviors and epidemics.

Methods
Design, data, and sample
This is a secondary analysis of data from BESURE study, the Baltimore,

Maryland site of National HIV Behavioral Surveillance Study (NHBS), specifically, the
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3" cycle (BESUREHETS3) investigating heterosexual risk for HIV (Centers for Disease
Control and Prevention, Division HIV/AIDS, National Center for HIV/AIDS Viral
Hepatitis STD and TB Prevention, 2017; Maryland Department of Health, 2013).
Original data were collected between September and December 2013. The BESURE
study was approved by The Johns Hopkins Bloomberg School of Public Health and
Maryland Department of Health and Mental Hygiene Institutional Review Boards. Data
from the parent study were de-identified and the current study was approved as exempt
by the University of Maryland, Baltimore Institutional Review Board.
Recruitment of BESUREHET3 sample occurred via respondent driven sampling (RDS),
a technique to reach hidden or vulnerable populations (Heckathorn & Goodman, 2011).
Initial study recruits (seeds, n=10) resided in sections of the Baltimore metropolitan
statistical area (MSA) with high a prevalence of poverty, formerly incarcerated
populations, and heterosexually acquired HIV (Dinenno et al., 2012, p. 170). To qualify
as a seed, one had to have had heterosexual sex within the past 12 months, be of low
socio-economic status (below DHHS poverty level or did not complete high school
education), age 18 to 60, and never (ever) injected drugs. The seeds recruited non-seed
participants who were required to reside in the MSA and have had sex with an opposite
sex partner in past 12 months (CDC Behavioral Surveillance Team, 2011). Only non-seed
data were used for this study (N=503) as seeds were not recruited from the study
population, rather they were selected by the research team to be recruiters of study
sample based on the above criteria (Spiller et al., 2012).

Sample description. Non-seed BESUREHET3 (N=503) participants’ ages ranged

from 18 to 60, with a mean age of 37. 9 (SD= 12.3), median of 37, and a bi-modal
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distribution of ages with peaks at 27 and 49. Just over half of the sample identified as
male. Most participants identified as black/African-American (88%), and 61% had
completed 12" grade or GED. See Table 4.

Table 5

Demographic and social stability characteristics of (non-seed) participants
BESURE-HET3 (N=503)

Demographic characteristics n (%)

Age: Mean= 37.9 (SD=12.3) 257 (51)
Median age (37 years) or older

Male 259 (51)
Black/African-American/ 444 (88)
12" Grade/GED or higher 308 (61)
Housing stability: No homelessness in past 12 mos. 418 (83)
Legal stability: No incarceration in past 12 mos. 29 404 (80)
Residential stability: No move in past 12 mos. 2 341 (68)
Income stability: $10,000 or higher in past 12 mos. ¢ 273 (54)
Relationship stability: With main partner for >12 mos. 2 160 (32)
Employment stability: Full-time or part-time 2¢ 123 (25)

Respondent driven sampling analysis (RDSAT software) (Volz et al., 2012) was
used to assess whether the BESUREHETE sample would be biased based on recruitment
techniques. RDSAT assumes Markov chains between recruiters and recruits and, using
bootstrap simulation analysis, estimates whether the sample is reflective of the underlying
population (on specified variables) (Schonlau & Liebau, 2012) . RDS results showed no
significant bias in demographic and social stability indicators (prevalence was within the
95% confidence interval of the population level estimates), thus, sample data were not
RDS-weighted in analyses described below.

Measures
Social stability. The social stability indicators applied here are adapted from

German (2009) as applied by Moen (Moen, 2018a) including (yes or no): housing
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stability (housed, no homelessness), legal stability (jail-free, no legal detention for >24
hours), residential stability (no transience, moving residence), income stability (annual
income >$10,000), employment stability (employed full- or part-time), and relationship
stability (last sexual partner was a main partner vs. casual partner, relationship > 12 mos.)
over the period of the past 12 months.

Three composite SS measures were calculated in prior analysis (Moen, 2018a). A
summative SS score variable was created by adding the responses to the six social
stability indicators (0-6 possible). Ordinal social stability categories were created based
on the total SS score: low SS category = 0-2 SS score points; medium SS category= 3-4
SS score points, and high SS category = 5-6 SS score points. These summative SS
variables do not consider the pattern or type of SS but only the additive amount (all
indicators are considered to equal 1 and valued the same). Therefore, in priori analysis,
we also estimated a latent class analysis (LCA) model to determine if specifics sub-types
of stability (based on individual patterns of responses to SS indicators) were present in
this population. A 3-class latent SS model was identified as best solution based on lowest
Bayesian Information Criterion (BIC) and the Bootstrap Likelihood Ratio Test (BLRT)
with an entropy of 0.78. The resulting classes were a higher overall social stability class
(“high”), a class with residential instability (“moved”), and a class with income and
employment instability (“low”). In LCA, because of the estimate of the probability of
members being in certain classes based on their response pattern profiles, one is not
certain of/there is error class assignment of participants. For practical use in traditional

logistic regression, a third characterization of SS in the form of an “observed”/assigned
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class ordinal variable was created by assigning individuals to their modal (most likely)
latent class (either Class-1/high, Class-2/”moved” or Class-3/"low”).

Individual and composite measures of risk behaviors. Individual (high) risk
sexual, substance use, and violence variables were selected as described below and in
Appendix C, Table C1 and used in descriptive and bivariate analyses. Composite risk
variables were created, based on participant responses endorsing any of the eight risk
behaviors defined below, to denote the presence (yes or no) of “any risk” of these risk
variables and the presence (yes or no) of each type of risk behavior (e.g., “any sex” risk,
“any drug” risk, or “any violence” risk). Another set of composite risk indicators were
created denoting the presence of a combination of two or more types of risk behavior
(sex-and-drug risk, sex-and violence risk, drug-and violence risk, and sex-and -drug and -
violence risk).

Sexual risk behaviors. The three sexual risk behaviors (see risk variable
definitions Appendix C, Table C1) were individually analyzed and then used to create a
dichotomous (yes or no) composite variable of high-risk sex: (1) exchange of money or
goods for sex, (2) having multiple (>4) sexual partners, and (3) unprotected anal
intercourse (UAI). The first two behaviors are based on indicators from CDC’s NHBS
pilot study for heterosexual risk behaviors (Dinenno et al., 2012). Four or more partners
was established as the threshold for multiple partners based on distribution of the
National Survey for Family Growth’s data on the high-end of number of opposite sex
partners (Chandra et al., 2011). The “exchange sex” variable was defined as reporting
exchanging money or goods for sex (buying) or exchanging sex for money or goods

(selling). We included unprotected anal intercourse (UAI) as sexual risk behavior in this
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study given the greater risk for HIV per UAI sexual act, and because it is often
overlooked as an important risk factor in heterosexual sex (Baggaley et al., 2013; Jenness
etal., 2011; NAM AIDSMAP, 2017).

Problematic substance use behaviors. Three substance use behaviors (see risk
variable definitions Appendix C, Table C1) were analyzed individually and then included
as dichotomous (yes or no) composite indicator of problematic drug use based on their
contribution to risk of HIV transmission or increased risk for overdose death (Chetty et
al., 2016; Towe et al., 2010): (1) more than weekly use of non-injection drugs excluding
marijuana (cocaine, crack or powered; methamphetamines or party drugs;
sedatives/downers, e.g., benzodiazepines; and opioids); (2) injection drug use in past 12
months, and (3) weekly binge drinking.

Violence exposure/behaviors. Violence risk behaviors representing exposure to
acts of physical violence (see risk variable definitions Appendix C, Table C1), including
1) engaging in a physical fight, or 2) forced sex in the past 12 months, were analyzed
individually and then used to create composite violence risk variable:

Sociodemographic variables. Dichotomous demographic variables were created
based on participant self-identification of gender (male, female), race (black, non-black),
age (at or above median, below median), and level of education (at least high
school/GED or no high school/GED). These were analyzed for covariance with risk
variables.

Statistical Analysis
Using IBM SPSS, Version 24 (IBM Corporation, 2016), risk behavior variables

were analyzed for prevalence and co-occurrence, and bivariate relationships between risk
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variables and individual SS indicators. Next, risk variables (individual and combination)
were regressed on the three variation of composite SS variables to assess whether
likelihood of risk exposure varied based on amount/level of SS (SS ordinal category:
high, medium, or low) or type (SS latent class: high, moved, or low). Risk was
represented by the composite variables of “any” type of risk and combination (syndemic)
risk types. First, traditional logistic the influence of SS as ordinal variable (from
summative score) on risk type was analyzed via traditional logistic regression. Then, the
influence of “assigned” SS class/ type variable (where individuals were to their modal
latent SS class as if this class variable were directly observed, see Methods) on likelihood
of risk exposure was estimated via logistic regression. Finally, 3-step latent class
regression (LCR) analysis was applied using MPLUS 7 (L. Muthén & Muthén, 2012). In
LCR one is actually regressing the odds of class membership based on presence of the
covariates/”auxillary” (here, risk) variables. One obtains logarithmic odds result which,
transformed into standard odds ratios, is an approximation of relative risk relationship
between class membership and an auxiliary outcome of interest. In 3-step LCR, one first
estimates the likely number of latent classes for best model fit (here, based on a
individual’s responses to the six SS indicators, they are probabilistically grouped into
most likely classes, done in prior analysis ((Moen, 2018a)). In the second step, one
assigns individuals to membership in their most likely/modal class.In the third step, each
class is assigned a fixed logit probability (based on resulting logits of class membership
in step one), so that the error (or misclassification) in class assignment is accounted for
and the measurement model won’t change too much with addition of covariates in the

third (regression) step (Asparouhov & Muthén, 2014). Finally, one adds auxiliary risk
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variables in the third step equation to estimate whether the likelihood of class
membership and class structure change based on the presence of this auxiliary variable,
or below, results indicate whether the likelihood of risk exposure varies based on class
membership.
Results

Prevalence of Social stability

From analysis of SS in previous work (Moen, 2018a), the non-seed
BESUREHET3 sample reported more stability than instability in the past 12 months. The
prevalence of stability was, in order, housing (83%), legal (80%), residential (68%),
income (54%), relationship (32%), and employment (25%). The summative mean SS
score was 3.42 (SD=1.2) (out of maximum score of 6). There were, respectively, 93
(18%), 300 (60%), and 110 (22%) participants in the high, medium, and low social
stability categories. In LCA, a 3-class solution yielded a “high” SS class with 60%
(n=302) of participants, a “stable-but-moved” (“moved”) class with 21% (n=107), and a
“low” SS class (income and employment instability) with 19% (n=94) of participants
(based on most likely class membership).
Prevalence of risk behaviors

The prevalence of the eight indicators representing individual sexual, drug, and
violence risks and their association with covariates are displayed in Figure 4. Sexual risk
behaviors. Half (52.4%) of the respondents reported engaging in at least one of these
three sex behaviors, and 12.5% reported all three behaviors in the past year. Problematic
substance use behaviors. Nearly two thirds (63%) of respondents reported engaging in at

least one high-risk substance use behavior and nine individuals had engaged in all three.
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Violence risks. Overall, 36% of respondents reported engaging in one of the violence
risks; 7% experienced both a fight and forced sex. Demographic covariates. In analysis
of demographic covariates, age was most commonly significantly associated with risk
variables, followed by race. Gender was only significantly associated with reporting
multiple partners.

Prevalence of Risk Behaviors
BESUREHET3 Non-Seed (N=503)

Forced SeX m— 8 75%
Fight+  mes—— 32 .21%
Injection Drug Uset s 9 15%
Binge Drinking  pe——————— 31.61%
Non-Injection Drug Use*  —— 22 66%
Unprotected Anal Intercourse . ——.———— )5 25%

Exchange Sex”  m———— 33.20%
Multiple Partners* 3 6, . 5, 8%,

0 50 100 150 200
Figure 4 Prevalence of Eight Risk Behaviors in BESUREHET3 (n=503).

NB: Data labels = proportion out of sample total; Symbols indicate significant chi-square
association with covariates: *= gender; *=age; + = race.

Co-occurrence and bivariate associations of risk variables. (See Appendix C,
Table C2.) Co-occurrence and correlation of sex, drug, and violence variables risk was
common. Each individual risk variable was significantly associated (in chi-square
analysis) with all other sex, drug, and violence risk variables, except for IDU and binge
drinking. Multiple partners, exchange sex, injection drug use, and forced sex most
commonly occurred with other risk behaviors (e.g., 73% of those reporting forced sex

also had multiple partners).
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Composite measures of risk. Composite risk variables. Almost two thirds (74%)
of the sample engaged in at least one of the eight risk behaviors (composite variable, “any
risk,” n=370). The proportion reporting any sex risk was 53%; 46% reported any drug
risk, and 36% percent reported any violence risk. Co-occurring risk. There was frequent
co-occurrence of combination risk types. In the total sample, 30% reported only one type
of risk, 26% two risk types of risk (sex-drug, sex-violence, drug-violence), and 18%
reported all three types of risk.

Influence of Social Stability on Risk Behaviors

In chi-square analysis of individual social stability indicators and risks, two
domains were persistently associated with less risk of “any” and syndemic risk indicators:
housing stability and legal stability (results not displayed). Reporting housing stability
resulted in 59% reduced relative risk for (any) problematic drug use (RR=0.41;
95%CI=0.27, 0.62) especially injection drug use. Legal stability was most associated
with reduced of likelihood of reporting any violence (RR=0.45; 95%CI1=0.32, 0.65). The
next most protective SS indicator was residential stability, followed by having
employment. Of note, reporting partnership stability was related to greater likelihood of
reporting “any” risks and combination/syndemic risks. The increased risk was mostly
related to those with partnership stability reporting more “anysex” risk (RR=1.43;
95%CI1=1.23,1.68), including reporting exchange sex and having multiple partners.

Next, regression analyses were conducted to estimate the influence of SS on
“any” sex, drugs, and violence risk types and co-occurring risk types. Given the higher

prevalence and conceptually normative (desirable) status of more SS, groups with higher
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stability were chosen as reference categories in logistic regression (LR) and latent class
regression (LCR) analyses.
Regression Results

Logistic regression. Figures 5 and 6, Tables 6 and 7 below compare the results of
LR and LCR models with three representations of SS’s relation to risk variables: 1)
Summative SS Category; 2) Modal (observed/assigned) Latent Class; and 3) (estimated)
Latent Class.

Any-risk. (Figure 5, Table 6.) With two exceptions, the likelihood of
experiencing “anyrisk” was consistently associated with belonging to a lower SS
category or SS class compared to the highest category or class. The largest contributors to
the “any risk” relations are the associations between SS and “any drug” (low SS category
vs. high: RR=3.18; 95%CI=1.79, 5.66) and “any violence” risks (low SS category vs.
high: RR=2.41; 95%CI1=1.35, 4.30). There were fewer significant relations for SS in
relation to sexual risks and the magnitude of risk was lower for the sexual risk relations.
Results for medium/“moved” category/class vs. high category/class were only significant
for “any risk” and for drug risks (“moved” vs. high SS class in LCR only).

In general, adjustment for demographic covariates slightly increased the odds for
“any drug” risk and slightly decreased the odds for “any violence” risks but the

relationships remained significant, see Appendix C, Table C3.
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Odds (Risk) Ratio of "Any Risk" by SS Class/Category
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Figure 5 Forest plot of odds ratios relating SS to each composite “any” (sex, drugs, or
violence) risk variable;

NB: Color-coding of SS characterizations: red circle=SS Categlry; yellow circle = SS Mﬂdal
Class; green circle = SS thent Class.
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Table 6

Comparison of Logistic Regression Results for Social Stability Variables on Any Sexual,
Drug, and Violence Risks. BESUREHET3 (N=503)

Any Risks Any Sex Any Drug Any
Composite Risks Risks Risks Violence
Risks

. - Crude OR* Crude OR Crude OR Crude OR
Social Stability Level (95%CI)  (95%Cl) (95%Cl) (95%Cl)
Low vs. High Category/Class
Summative SS Category 3.24 151 3.18 241
SS Cat. low vs. high (ref.)? (1.55,6.66)  (0.86, 2.65) (1.79, 5.66) (1.35, 4.30)
Modal SS Class 2.99 1.73 2.66 2.53
SS Class low vs. high (ref.)? (1.59,5.64) (1.08,2.78) (1.65, 4.28) (1.57, 4.05)
Latent SS Class 5.86 2.33 4.65 4.18
SS Class low vs. high (ref.)? (1.34,25.79)  (1.04,5.26) (2.03, 10.59) (1.84,9.49)
Low vs. Medium Category/Class
Summative SS Category 3.33 1.69 3.23 2.38
SS Cat. low vs. medium (ref.)? (1.75,6.25)  (1.09, 2.63) (1.67, 5.56) (1.35, 4.35)
Modal SS Class 1.61 1.37 1.67 1.69
SS Class low vs. "moved"(ref.)* | (0.76,3.42)  (0.78, 2.42) (0.95, 2.94) (0.96, 2.95)
Latent SS Class 2.81 1.71 2.64 2.36
SS Class low vs. "moved"(ref.)> | (0.58,13.6)  (0.72, 4.06) (1.07, 6.49) (1.02,5.42)
Medium vs. High Category/Class
Summative SS Category 0.97 0.89 1.21 1.13
SS Cat. medium vs. high (ref.)? (0.59,1.62) (0.56, 1.41) (0.75, 1.97) (0.68, 1.87)
Modal SS Class 1.86 1.26 1.50 1.50
SS Class move vs. high (ref.)? (1.10, 3.14) (0.81,1.97) (0.96, 2.34) (0.95, 2.37)
Latent SS Class 2.09 1.37 1.76 1.77
SS Class moved vs. high (ref.)? (1.22,3.56) (0.86, 2.18) (1.09, 2.83) (0.58, 5.42)

* Note: a= logistic regression; b= latent class regression. Odds ratios (OR) presented here

are really likelihood of relative risk of one category/modal class relative to another (in SPSS
multinomial logistic regression results) which are then compared to (log transformed odds)
likelihood of latent class membership in latent class regression.

Syndemic risks. (See Figure 6, Table 7.) The relations of each characterization of
SS to risk measures were parallel: being in the lowest relative to the highest category or
class, or the lowest relative to the medium (or “moved”) category or class was
significantly associated with all syndemic risk measures. For SS as an observed ordinal

variable (based on summative score), the likelihood of risk was particularly great for
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those in low vs. high SS category in relation to drug-violence risk (RR=2.97;

95%CI=1.51, 5.84) and for those in low vs. high SS observed modal class for sex-drug-

violence risk (RR=2.64; 95%CI1=1.29, 5.39). The magnitude of risk for any syndemic risk

was almost two times greater for the SS latent class representation compared to the

observed SS variables. The greatest magnitude of relations was found for those in the

lowest vs. highest latent SS class and the likelihood of reporting sex-drug-violence risk

(OR=6.25; 95%C1=2.45, 15.96). (See Figure 6 for graphic display.) In general,

adjusting for demographic covariates increased the magnitude of these relations, with the

exception for SS categories in relation to sex-violence risk (see Appendix C, Table C4).

Odds (Risk) Ratio of “Sex-Violence-Drugs" by SS Class/Category
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Figure 6 Forest plot of odds ratios relating SS to composite combination sex and-drugs,
and- violence variable; Color-coding of SS characterizations: red circle=SS Categlry; yellow

circle = SS M#dal Class; green circle = SS L|tent Class.
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Table 7

Comparison of Crude Likelihood of Syndemic Risk Associated with Three Characterizations
of Social Stability. BESUREHET3 (N=503)

Syndemic Risks Sex-Drug  Sex-Violence Drug- Sex-Drug-
Risk Risk Violence Violence
Risk Risk
Social Stability Crude OR Crude OR Crude OR Crude OR

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

Low vs. High Category/Class

Summative SS Category 2.62 2.31 2.97 2.64
SS Cat. low vs. high (ref.)? (1.45,4.74)  (1.23,4.37) (1.51,5.84) (1.29,5.39)
Modal SS Class 2.46 2.80 2.61 3.05
SS Class low vs. high (ref.)? (1.53,3.97) (1.69,4.61) (1.57,4.34) (1.78,5.23)
Latent SS Class 4.18 5.21 4,52 6.25
SS Class low vs. high (ref.)° (1.86,9.39) (2.23,12.3) (1.92,10.59) (2.46,15.96)

Low vs. Medium
Category/Class

Summative SS Category 2.52 2.28 2.24 2.56
SS Cat. low vs. medium (ref.)? (1.61,3.96) (1.42,3.66) (1.39,3.62) (1.52,4.31)
Modal SS Class 1.89 2.23 1.95 2.80
SS Class low vs. "moved"(ref.)*  (1.06, 3.35)  (1.21,4.09)  (1.05,3.59) (1.41,5.54)
Latent SS Class 2.7 3.31 2.74 4.32

SS Class low vs. "moved"(ref.)>  (1.17,6.23) (1.42,7.69) (1.19,6.36)  (1.75,10.59)
Medium vs. High

Category/Class

Summative SS Category 1.04 1.02 1.33 1.03
SS Cat. medium vs. high (ref.)*  (0.62,1.76)  (0.57,1.81) (0.71,2.47) (0.53,2.01)
Modal SS Class 1.30 1.26 1.34 1.09
SS Class move vs. high (ref.)? (0.81,2.10) (0.74,2.13) (0.79,2.28) (0.58, 0.03)
Latent SS Class 1.55 1.58 1.65 1.45

SS Class moved vs. high (ref.)>  (0.91,2.61) (0.86,2.89) (0.9,3.03) (0.68,3.06)
* Note: a= logistic regression; b= latent class regression. Odds ratios (OR) presented here
are really likelihood of relative risk of one category/modal class relative to another (in SPSS
multinomial logistic regression results) which are then compared to (log transformed odds)
likelihood of latent class membership in latent class regression.

Discussion
This study makes several contributions to the field of syndemic research. First, we
established that these theoretically related concepts of sexual risk behavior, problematic
drug-use, and exposure to violence (contributing to the syndemic historically known as
SAVA) may be considered as syndemic behaviors. Co-occurrence of these behaviors was
common: the presence of one of the risks usually signaled the presence of another, and
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with one exception, all the risk behaviors were significantly associated in chi-square
analysis. Next, we explored these syndemic behaviors in a more generalized population
(men and women who engage in heterosexual sex in an low-income urban setting) as
opposed to prior research that mostly focused on syndemics in women only, men only,
people living with HIV, or people with substance use disorders (Gonzalez-Guarda,
McCabe, et al., 2011; Pyra et al., 2014; Starks, Millar, Eggleston, & Parsons, 2014;
Wilson et al., 2014). Finally, we set out to establish the utility of the construct of social
stability as a meaningful and practical representation of inter-connected social conditions
to be considered in future studies of syndemics.

In this current study, SS, whether operationalized as an observed or latent
variable, reliably predicted multiple types of risk. Lower social stability was positively
related to increased risk; alternatively, accumulated stability has an inverse relationship to
accumulated risk: there were consistently larger effects at the lower levels of social
stability and particularly in relation to syndemic (combinations of) risks. These findings
are consistent with established evidence that social conditions and risk behaviors co-
occur and that better social and economic conditions are related to reduced risk of sex,
drugs, and violence and similar risk behaviors (Centers for Disease Control and
Prevention, 2011; German & Latkin, 2012).

Of note, this was a relatively disadvantaged population relative to the general
population of Baltimore City; BESUREHET3 reported at least double the level of
poverty, incarceration, unemployment, etc. Even in this socio-economically vulnerable
population, accumulating even a small amount of stability was shown to be protective

against risk. Progressing from the lower SS category (0-2 accumulated SS score) to
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medium SS category (3-4 SS score) significantly reduced risk. There generally was not
enough of a difference to distinguish a significant association between risk and belonging
to the medium vs. high SS category, or the “moved” vs. high SS class (observed or
latent). However, one area of significant difference was found between being in the
“moved” vs. high class: the risk for problematic substance use. The increased risk of
substance use for this otherwise generally stable class -- except for having moved
residence in past year-- would be missed in continuous or categorical measurement of
social stability and where SS class is treated as an observed variable. Clearly, the type or
profile of SS, as well as, the amount of SS, matters.

A further argument for analyzing SS as a latent variable (via latent class
regression) is that the results of this study are consistent with Feingold et al. (2014) who
described how the transformation of a latent to observed variables for logistic regression
analysis can underestimate the true association between latent and observed variables. In
regular logistic regression, mis-specification of relationships is possible due to reduction
of data to approximated observed variables instead of considering actual individual data
pattern clusters (with error terms) and how these relate to covariates or distal outcomes.
In our study, the LCA approach yielded more relationships with consistently greater
magnitude of odds compared to simple logistic regression models with SS as an observed
(category or class) variable perhaps indicating a truer estimate of the relationship of risk
to type of social stability.

Limitations. Measurement/statistical limitations. This is a cross-sectional
study without the benefit of longitudinal data to determine the timing of stability or risk.

It is possible, for example, that homelessness occurred first, followed by engaging in
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exchange sex, but the inverse is also possible. However, from a longitudinal perspective
of one SS indicator, income, intergenerational mobility in the U.S. is quite stagnant,
especially for those in the bottom quintile (~$25,000/household in 2013), where the bulk
of this study’s population lies. One’s prospect for remaining in poverty across two
generations is quite high (>60% remain in lowest quintile), and one’s chances of attaining
the highest income quintile is quite low (<10%) (Carroll & Chen, 2016). Therefore, a
history of low income likely preceded the reported income status of adults in 2013. It
may be reasonable to assume that employment mobility was also stagnant across
generations, particularly because this is a largely urban African -American sample who
experienced delayed economic recovery in 2013 compared to whites after the 2008
recession. While evidence is mixed on poverty being a major “cause” of risk behaviors in
adults, there is increasing evidence that exposure to poverty results in different decision
making. Some mechanisms proposed are at the developmental level where the effect on
cognition as an adult may be worse for those experiencing poverty at younger ages
(Duncan, Ziol-Guest, & Kalil, 2010). Further, worrying about poverty-related concerns
may consume substantial mental energy leaving less reserves for sound decision making
(Mani, Mullainathan, Shafir, & Zhao, 2013). Finally, the ability to make better decisions
was compromised for those under scarcity (or feelings of duress) even if the
duress/scarcity was only simulated ((Shah, Mullainathan, & Shafir, 2012). Therefore, it is
conceptually likely that experiencing less SS, especially in key areas of income and
employment (associated with lowest SS group), preceded and contributed to risk

behaviors.
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While we discuss the inter-play of sex, drug use, and violence in the context of
social stability, we do not explore interactions or potential synergistic relationships of
syndemic risk behaviors and SS to (distal) disease/condition outcomes (HIV, hepatitis C,
mortality, etc.), due to a small sample size and low prevalence/missing data for these
conditions in our dataset. Future studies with larger samples should include analysis of
downstream syndemic outcomes. We did not consider multi-level influences of social
network, neighborhood, or policy environment. However, BESUREHET3 participants
are identified as a representing a network at risk for heterosexual HIV based on their
social/structural context (Dinenno et al., 2012). Thus, these results may be valid for
similar populations especially considering that, per RDS analysis, the sample and
population level markers of SS were not significantly different. External validity. This
population may not be representative of populations in different socio-structural or
geographic contexts. Important next steps would be to investigate whether this definition
of SS is applicable among similar and diverse populations and in relation to similar and
different risks behaviors.

Implications for Research, Clinical Practice and Public Health. Research.
These results contribute to the theoretical and quantitative justification for using SS in
future syndemic scholarship which should be conducted at the individual and population
levels. Clinical practice. Tools that assess the social determinants of health are being
rolled out in major clinical practices throughout the U.S. and recommended for inclusion
in electronic health records (Institute of Medicine, 2014). Important next steps would be
to assess the domains covered by these tools and to explore the feasibility of integrating

the construct of SS into existing screening approaches, especially assuring that the
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element of time is included to establish the duration of stability in each domain (LaForge
etal., 2017; Morone, 2017). Public Health. Policy makers and public health
practitioners can and must consider interventions that impact social stability as a whole.
As in the U.K., U.S. policy makers engage in “lifestyle drift” where the need to address
“upstream social determinants of health inequalities” is recognized at first, “only to drift
downstream to focus largely on individual lifestyle factors” when it comes to action
(Popay, Whitehead, & Hunter, 2010, p. 148). The construct of social stability, as applied
in this and other studies, has demonstrated that social conditions operate in conjunction.
One-off interventions at the individual (or even community level) are not likely to change
the equation between social conditions and health/behaviors. Rather, it is more likely that
a multi-sector approach ameliorating the broader social context will achieve widespread
and long-term success in reducing syndemics and improving individual and population
health.

Conclusion

Currently, major agencies within the health/healthcare domain call for addressing
social determinants of health in all settings in order to meaningfully take on epidemics
and health disparities globally (Centers for Disease Control and Prevention, 2008;
Havranek et al., 2015; Wilkinson & Marmot, 2003). There is increased emphasis for
social context to be explicitly considered in relationship to health or disease outcomes,
especially in syndemics research. This study demonstrates that social stability, as a single
construct of inter-connected social conditions during a defined period of time, can well

represent a social context relevant to syndemic risk behaviors.
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CHAPTER 4.
Abstract

This rapid review examines broadly applied tools that screen for health-related social
conditions (HRSC) (individual level manifestations of social determinants of health). The
review quantifies the prevalence of domains that are most commonly assessed. Next, it
evaluates screening tools for inclusion of key aspects of the construct social stability (SS)
(described below), especially its domains, scoring, interpretation of results, and
consideration of time/duration of a particular status of a social condition. The review
culminates with recommendations for integrating SS into current screening to avoid gaps

in information that may be critical for appropriate interpretation of, and action on, HRSC.

Keywords: social stability, health-related social conditions, social determinants of

health, screening
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Chapter 4. A Rapid Review of Screening for Social Determinants of Health in

Practicel

Background

In the ten years since the World Health Organization (WHO) released its
landmark publication on the social determinants of health (SDH) (Marmot, 2008),
researchers, policy makers, and healthcare institutions adopted the position that the major
health problems of our time must be confronted by addressing the underlying “causes of
the causes” (Billioux et al., 2017; Braveman & Gottlieb, 2014; Center for Disease
Control & Prevention, 2008; Chung et al., 2016; Havranek et al., 2015).

It has been known for centuries that social conditions affect health. Presently,
assessing social conditions as key components of health is accelerated by two
phenomena. First, the growing prevalence of related content in the education of health
professionals (Erlich et al., 2014; Rozendo, Santos Salas, & Cameron, 2017). Second, the
established evidence is being translated into practical application with a recent
proliferation of related screening tools (Billioux et al., 2017; National Association of
Community Health Centers Inc., Association of Asian Pacific Community Health

Organizations, & Oregon Primary Care Association, 2016).

This rapid review presents an evaluation and critique of easily accessed and
applied (or proposed) health-related social conditions (HRSC) screening tools. “Rapid
reviews are undertaken as decision-makers examine urgent...needs (i.e., policy or clinical

urgency), new medical devices and policy...also central to evidence-based decision-

! Moen, M. (2018). A Scoping Review of Screening for Social Determinants of Health in Practice. A
manuscript in preparation.
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making for public health policy experts and medical officials who must use the evidence
to make decisions” (HLWIKI International, 2018). A rapid review involves “expert
searching” (seeking out lead scholars or agencies in the field), and searching their
references, locating grey literature (agency reports, published tools, non-commercial
briefs or newsletters) in addition to peer-reviewed scientific literature. This methodology
was chosen to simulate the circumstances under which healthcare providers/institutions
may need to identify tools for application in clinical settings. The purpose of a rapid
review is to produce a quick summary of the state of the evidence, applying rigor and
clarity in the search process, but with “concessions to the breadth or depth of the process
by limiting particular aspects of the systematic review process”’(Grant & Booth, 2009, p.
100). The process of this rapid review is described below.

The aim of this review was to identify the most common measures and tools
applied in, or proposed for, assessing SDH in U.S. clinical practice settings. These tools
were then analyzed to quantify the domains that are most consistently addressed, and
assess variation in who administers the tools, and in what settings they are applied. Next,
the review examines whether three key aspects of the construct social stability (SS)
(described below) are included in the tools, specifically, whether domains of SS are
included, how responses are scored and interpreted, and consideration of time/duration of
a particular status of a social condition.

Concepts, domains, constructs. Many constructs in literature are associated with
the assessment of health-related social conditions (HRSC) including social determinants
of health, social vulnerability, social disadvantage, and others. All will be referred to in

this article as health-related social conditions (HRSC). Definitions of italicized terms are
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in Appendix D, Table D1. The constructs are usually operationalized by defining
domains, or concepts that contribute to the construct and can be assessed or measured by
tools. One construct, social stability (SS) will receive particular focus in this review. SS
is a construct that is often missing from the modern lexicon of screening of social
conditions but has been used in clinical assessments and research for decades (Smart &
Gray, 1978; Straus & Bacon, 1951). SS describes the structure and routine in one’s life
that allows for “maintain[ing] connections with social resources and societal
expectations” (German, 2009, p. 3). The components that provide this stability come
from “steady social circumstances [over time] within a defined range of domains (e.g.,
housing, employment, social ties, sufficient income, and lack of imprisonment)”
(German, 2009, p. 3).

There are three important aspects that SS can contribute to practice and research
in HRSC (see social stability in Appendix D, Table D1). First is the consideration of the
defined period of time of one’s social condition status. For example, current employment
status may not be the status of the past month or year. Second, domains work together to
create stability. The presence of one domain is usually associated with the presence of
another, and multiple domains are required to establish stability. Studies applying SS as a
continuous score or categorical variable have shown that accumulated stability is
protective against certain (sexual, violence, substance use) risk behaviors related to
heighted risk of HIV acquisition (German & Latkin, 2012b; Moen, 2018b). Third,
despite the accumulative nature of stability, the relationship of domains may not be
independent, there may be overlap or synergist relationships, and a score may miss the

influence of a specific domain. For example, one may have stability in all areas except
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for a recent release from incarceration which may be especially de-stabilizing. Therefore,
considering each domain response as well as assessing combinations of responses is
recommended because certain patterns may be related to greater protection or increased
risks.

This review describes the prevalence of common domains in the some well-
known HRSC screening tools and measures, where and how they are administered, then
evaluates whether these include aspects of social stability in their domains, scoring, or
interpretation of results. Finally, this review presents recommendations for modifications
of existing tools, their application, or interpretation based on potential advantages of the
construct of social stability.

Method
This rapid review sought to identify HRSC tools that are easily retrievable,
applied in direct service, or recommended for application in clinical practice or human
service settings. (Some materials reviewed were assessment questions used in research

studies, but most were applied in clinical settings. All are referred to as tools here.)

Search strategy. Ideally, licensed healthcare providers and institutions primarily
reference the peer-reviewed literature in planning for new practice implementation in a
clinical setting. They also seek guidance, or receive recommendations, from oversight
agencies and professional organizations. First, however, as most of the public would,
healthcare providers and administrators often perform a Google search to see what is “out
there.” Thus, this review attempted to replicate real-life search strategies by starting with
a Google search of the grey literature (that is published tools or healthcare industry

reports, etc.) related to screening for HRSC before consulting the peer-reviewed

118



published scientific literature. The terms searched were “recommended screening tool”
AND “social determinants of health” and “recommended screening tool” AND “health-
related social conditions.” The results yielded publications from leading healthcare
agencies and industry (Thomas-Henkel & Schulman, 2017). Websites of the following
agencies were then searched with the same terms: The Centers for Disease Control and
Prevention, Agency for Healthcare Quality and Research, Centers for Medicare and
Medicaid Systems, the National Academies of Medicine/Institute of Medicine, and the
American Academy of Pediatrics (Screening Technical Assistance & Resource Center),
the Siren (Social Interventions Research & Evaluation Network) database: “Metrics,
Measures, and Instruments.” Finally, Pubmed and CINAHL databases were searched
using the same terms with inclusion criteria of: English language and publication since
2008. CINAHL vyielded 123 results, and 172 in PubMed. After review of titles and
abstracts, duplicates were removed, 56 publications remained. These complete documents
were reviewed and excluded if tools or articles were not HRSC screening tools applied in
clinical settings or recommendations for application of such tools. The ten (10) retained
publications include tools with a full set of screening questions or recommended

measures available to the public.

Critique. First the tools were reviewed for quantification of which domains were
most commonly assessed (some items/questions were regrouped into broader domain
categories as indicated in parentheses in Results). Many of the retained tools reference
findings of The Committee on the Recommended Social and Behavioral Domains and
Measures for Electronic Health Records (EHR) (see Appendix D, Table D1), hereafter

referred to as the Committee (IOM (Institute of Medicine), 2014). For this review,
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comparisons were restricted to three of the Committee’s levels: socio-demographic (final
recommended domains include: race/ethnicity, educational attainment, and financial
resource strain); individual-level social relationships and living conditions (domains:
social isolation and exposure to violence); and neighborhood/ community composition
characteristics (domain: median income of neighborhood based on patient’s geocoded
address). In addition to the comparison of the Committee’s recommended EHR domains,
nine major tools that screen for HSRC were included.

Next, guidance related to tool implementation was analyzed to determine who
administers the tools, and in what setting. Finally, the tools were critiqued for inclusion
(yes or no) of domains of social stability as operationalized by German (2009) and
applied by Moen (2018): housing, residential stability (no transience), employment,
sufficient income, lack of imprisonment, and stable social ties (see Appendix D, Table
D1). Finally, the tools were assessed for inclusion of tenets of SS: whether length of time
of one’s HRSC was considered in screening questions, whether responses were scored,
and whether patterns, or co-occurrence of responses were considered in interpretation of
results.

Results
Ten widely applied or recommended HRSC tools/guidance documents are

included in Table 8.
Setting, Administration

Of the ten reviewed documents (the Committee’s guidance publication and nine
tools), six tools are regularly applied in clinical practice, the others were tools used in
clinical settings as part of research studies evaluating feasibility of implementing HRSC

screening tools (Garg, Toy, Tripodis, Silverstein, & Freeman, 2015; Gottlieb, Hessler,
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Long, Amaya, & Adler, 2014; Page-Reeves et al., 2016). Five of the nine tools were
administered in pediatric or family practice settings. Six of the tools were administered
by healthcare providers/staff, but many are also available as self-screening tools in

electronic format (see Table 8).
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Table 8

Summary of Screening Tools, Where Administered, How Information Used

Screening Tools Titles, Authors

Who/how/where administered
(type of publication)

How scored or
interpreted

Capturing Social and Behavioral
Domains and Measures in
Electronic Health Records (IOM,
2014)

WellRX (Page-Reeves et al., 2016)

WE CARE (Garg, Toy, Tripodis,
Silverstein, & Freeman, 2015)
Iscreen (Gottlieb, Hessler, Long,
Amaya, & Adler, 2014)

Social Needs Screening Tool; The
EveryONE Project (American
Academy of Family Physicians,
2017)

The Accountable Health
Communities Screening Tool
(Centers for Medicare & Medicaid
Services, 2017: Billioux, Verlander,
Anthony, & Alley, 2017)
HelpSteps (The Online Advocate
Team at Boston Children's
Hospital; Fleegler et al., 2016;
HelpSteps, 2017)

HealthBegins (Manchanda &
Gottlieb, 2015; HealthBegins, 2017)

Health Leads Recommended
Screening Tool (Health Leads,
2016)

PRAPARE: Protocol for
Responding to and Assessing
Patient Assets, Risks, and
Experiences Version 1.0 ©
(National Association of
Community Health Centers, Inc.,
Association of Asian Pacific
Community Health Organizations,
and the Oregon Primary Care
Association, 2016).

Health system staff; integrated
into EHR; (guidance)

Self (patient) or medical
assistants in 3 primary/ family
medicine clinics; (research)

Self (parent of patient) at well-
child visit (research)

research assistant; pediatric
emergency dept;(research)
Healthcare provider in family
practice setting; (clinical tool)

Staff/provider/self; paper,
computer-based; various clinical
settings; (clinical tool)

Self; computer/on-line;
adolescent, young adult clinic;
(clinical tool)

Student or provider in clinical
setting (paper); (clinical tool)

Self/patient, then student
volunteer in emergency depts.
and primary care; (clinical tool)

multiple languages; various
clinical settings; (clinical tool)
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No scoring; used to
understand health
risks based on social
needs for improved
health outcomes.

No scoring;
completed forms
returned to personnel
for referrals.

No scoring; patient
ranks top 3 priorities.

Self (computer) or face-face with No scoring; study

tested feasibility of
computer screening.
Scoring of personal
safety only, used to
develop action plan.

No scoring; used to
develop care plan or
refer for services.

No scoring; generates
local, patient-
centered resource list;

Scored; some items
weighted; score to
rank need,
intervention.

No scoring; referrals
based on needs.

Staff/provider; computer format; No scoring;

referrals/interventions
based on need.



Domains

Many domains are consistently assessed across these tools, with ten domains
assessed by at least 60% of the tools (see Figure 7 and Appendix D for specific domains,
Table D2). Safety/violence at the individual (intimate partner violence) or community
level was most frequently assessed (10/10). The next most common domains were
employment, education, food insecurity, and housing. Eight tools went further in
inquiring about the state of one’s shelter: the quality of/problems with one’s housing
situation, or status of gas/electric utilities (six of the same tools asked about both quality
of housing and utilities). Just over half of the tools inquired about general financial
hardship, transportation, and child care needs. Half of the tools asked about
demographics (age, sex/gender, race/ethnicity, sexual orientation), legal concerns (such
as incarceration, parole/probation, or immigration status), and social support (marital
status, social connection or social isolation). While most of the screenings were done in
healthcare settings, only a minority inquired about health insurance or healthcare costs.
None of the tools assessed the neighborhood or community environment (population

level variable) as per recommendation of the Committee.
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Figure 7. Commonly Assessed Domains in Health-Related Social Conditions Screening Tools.

Key Tenets of Social Stability

Domains of social stability. Two of the six SS domains (German 2009, Moen,
2018) were commonly captured by existing tools: housing and employment. Legal
stability, level of income, social support, and moving/transience were less routinely
assessed.

Scoring, inter-connected domains. Most of the tools evaluated here were not
scored. The Committee did not include guidance related to scoring social needs in the
EHR. Three of the other nine HRSC tools included scoring guidance or considered the
cumulative number of items and domains reported, usually for prioritization of

intervention and resource allocation. (See Table 8.)

Patterns of stability. Combinations or patterns of conditions were not assessed by
the tools or analyzed in results. There was no discussion of interpreting results, based on

HRSC response profile, as potential predictors of risk or protection. Most tools reviewed
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here considered all domains of stability and allowed the individual patients or the

providers to prioritize results/need for interventions.

Length of time. Sixty percent of the tools used in the clinical setting considered
the length of time of a social condition/need status. Four tools assessed the duration of
status for more than one domain. Table 9 includes domains assessed and the specific the

duration/length of time asked about in the tools.

Table 9

Summary: Tools that Assess of Length of Time of Social Condition Status; Domains Assessed and
Length of Time Specified
Title of Tool/Publication Number of Domains Considering Duration;
Length of Time of Status
Capturing Social and Behavioral Domains and No domains assessed for duration, recommends
Measures in Electronic Health Records reassessing certain domains periodically

WellRX 1= (Food insecurity): past 2months
WE CARE 0 domains
Iscreen 1= (Moved/transience): past 6 months
Social Needs Screening Tool 4= (Housing, transportation, utilities, food
insecurity): past 12 months
The Accountable Health Communities 0 domains
Screening Tool
HelpSteps 0 domains
HealthBegins 2= (Housing, moving): past 1 month

Health Leads Recommended Screening Tool 3= (Utilities, food): last 12 months; housing security:
next 2 months
PRAPARE: Protocol for Responding to and 10 = (Difficulty obtaining food; utilities;
Assessing Patient Assets, Risks, and medicine/healthcare; clothing; child care; phone;
Experiences Version 1.0 incarceration; intimate partner violence; seasonal or
migrant work; household income): past year

Discussion
Summary of findings. Conceptual findings. Of the nine widely available and
commonly applied HRSC screening tools reviewed here, most assessed the same

domains, albeit with different measures, yet, despite many versions of tools, there is some
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conceptual uniformity of HRSC screening. Measurement findings. There is variation, but
most tools are not scored, and there is no explicit consideration for patterns of responses
nor how individual social conditions may work together. Further, most assessments
inquire about the current status of one’s condition without regard to length of time one
has experienced that status.

Setting, administration. Most included tools were administered in children’s
healthcare settings (pediatric emergency department and outpatient clinics, and family
medicine clinics), and the domains included reflect this. This finding may be a result of
bias in this review’s search strategy as the American Academy of Pediatrics (AAP)’s
“Screening Technical Assistance & Resource Center” was a source for many of the
reviewed tools. However, the AAP has issued clear position statements on the
importance of addressing SDH in healthcare, and its members are leaders in scholarship
and practice on this field (Block, 2015; Chung et al., 2016; Council on Community
Pediatrics, 2016). Their prominence is likely because children’s health is most affected
by SDH due to developmental vulnerability to environmental exposures, the prevalence
of children in poverty (over 50% in U.S.), and because children cannot alter their social
conditions.

There is much variation in who administers the screening tools: the self
(patient/caregiver), a physician, medical assistants, other healthcare professionals, or a
student volunteer. Clearly, in initial stages of widespread implementation of HRSC
screening, there is lack of uniformity in practical administration and more research is
needed on best practices. This variation may be appropriate, however, depending on the

setting. Most published guidance on tool implementation recommends using the format
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(and languages) that best suit the patient population (Health Leads, 2016; National
Association of Community Health Centers Inc. et al., 2016). That said, nurses may be the
best health professionals to address SDH. Nurses usually have the responsibility of initial
screening in healthcare settings and their scope of practice encompasses care for
comprehensive needs. In fact, the need to address HRSC is embedded the Nursing Code
of Ethics: “The nurses’ role in leadership, advocacy, and collective action for social
justice should be highlighted to underscore the urgent need to address determinants of
health” (Epstein & Turner, 2015). At the University of Maryland Medical Center, for
example, widespread implementation of routine HIV and hepatitis C was largely
successful due to nurses’ uptake of the recommended best practice, whereas testing rates
were lower when relying on other healthcare team members (Mignano et al., 2016). Thus,
nurses may be best-placed to implement the practice of routine HRSC screenings as well.

Domains. There was less variation in domains included in the assessments. Six of
ten documents/tools assessed the ten of the same domains. Exposure to violence was the
most commonly assessed domain. Screening for violence may already be in place in
many clinical settings as the U.S. Preventive Service Task Force recommends (B grade)
screening for intimate partner violence, especially among women of childbearing age
(U.S. Preventive Services Task Force, 2016). Employment, food insecurity, housing, and
education were the next most common domains assessed. While not intentionally
screening for HRSC, a typical healthcare assessment may already inquire about address
(potential indication of homelessness), employment (occupational hazards), and highest
level of education attained (literacy/health literacy concerns). Asking about food

insecurity is an exception to the regular process. The integration of screening for food
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insecurity into most of the tools may be facilitated by available, concise, validated and
reliable measures (American Academy of Pediatrics, 2017). There were some notable
omissions to the most commonly assessed domains, especially in key areas of social
stability: legal stability, level of income, social support, and moving/transience. Also
missing is any consideration of multi-level influence such as neighborhood/community

factors.

Recommendations: In assessing HRSC, including social stability, it is important
to consider domains relevant for the local population. Most tools included in this review
had input from local or national experts to establish their content. However, few tools
considered legal concerns of their patients/clients. The U.S. has, by far, the highest
incarceration rate in the world, detaining disproportionate amounts of people who are
racial/ethnic minorities, poor, or have mental health conditions (Dumont, Brockmann,
Dickman, Alexander, & Rich, 2012). Further, detention of individuals with unclear
immigration status is increasingly common and particularly destabilizing for individuals
and families (““...an estimated 352,850 people are detained across the United States
pending the outcome of their immigration proceedings” (Nebehay, 2017)). It is
recommended that assessing legal concerns be included in HRSC screening tools,
especially in communities with concentrations of minority and immigrant populations, or

persons living in poverty or with mental health conditions.

Further, assessing structural/multi-level factors that influence HRSC, as the
Committee recommended (Institute of Medicine, 2014), is important and is absent from
the nine tools and the construct of social stability. Individual level social conditions stem

from the socio-political, natural, and community environment. Individual-level
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assessments and interventions may have limited impact in the long run. For example,
geocoding addresses as part of screening, as recommended by the Committee, can create
awareness of geographic communities at risk and provide evidence for higher level

interventions.

Length of time. A majority of the tools assessed how long a person had been
living with/without at least one social condition. This finding is encouraging as the length
of time that one has experienced social (in)stability can provide important context,
especially in terms of ability to cope and navigate challenging conditions, uptake
resources, or experience resiliency. This can influence the type and level of
intervention/support needed. Further, not knowing if a condition is temporary or chronic

may limit the ability to use the status of a social situation as a predictor of health or risk.

Recommendations: HRSC tools can be modified to include questions related to
duration of a condition. This element of time was included in most but not all tools and
would be a simple addition to most questions and provide better information for research,

clinical, and service utilization purposes and for serving clients.

Scoring/co-occurrence. Only three of the tools included an element of scoring,
summation, or otherwise considering the number or type/weight of responses to guide
interventions. More than one domain of SS is necessary to create stable living conditions.
With more accumulation of social needs, risks are also more likely to accumulate
(German & Latkin, 2012b; Moen, 2018b; Merrill Singer, Bulled, Ostrach, & Mendenhall,

2017).
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Recommendations: HRSC tools should consider scoring or tallying accumulation
of domains. Prioritizing high-need/high-risk individuals and addressing many areas of
need may result in decreased risks and eventually decreased healthcare utilization and

better outcomes.

Patterns of stability. No tools (nor accompanying guidance) explicitly
recommended that healthcare providers pay attention to the presence or absence of
specific types or patterns of HRSC such mutually reinforcing circumstances might be
considered. (This may have been done implicitly in practice.) While scoring or attention
to accumulation of needs is recommended, reducing screening results to an additive
score, may miss the presence of a condition that heightens or reduces the likelihood for
presence of another (e.g., lack of housing and transience could indicate overlapping or

synergistic relationships).

Recommendations: In the clinic setting (in the absence of statistical analysis), in
addition to individual domain responses, documenting apparent combinations,
interconnectedness, or co-occurrence of domains may be the most feasible method for
pattern seeking. This attention to patterns may prove fruitful because, for example, one
intervention may be able to address multiple needs. Alternatively, if a healthcare team
addresses one area that is inextricably linked to another which is not addressed, the initial
intervention may fail (e.g., referral to a housing program for a person recently released
from incarceration but upon arrival, program rules stipulate that one cannot participate if

they have a recent criminal record).

Limitations. This review is limited in its scope and depth and subject to bias.

Screening tools or assessments were included primarily a) if they were recommended by
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regulatory agencies or professional organizations such as the Centers for Medicare and
Medicaid Services or American Academy of Pediatrics, and b) whether they were applied
in clinical settings. Other tools (published and unpublished) may be applied to assess
similar conditions but were not reviewed here. Yet, a strength of this review is that it
replicated real-world initial search strategies by going first to the broadly available grey
literature and then reviewing the scientific publications. Further, the aim of the review
was not a systematic assessment of the evidence for HSRC screening. Rather, it
summarizes commonly applied, widely-available, and evidence-based tools that could be
readily adapted to other settings. Another limitation of this review is that it focused on
contrasting existing assessments to the construct of social stability and did not evaluate
other merits or deficits of the included tools. However, with the focus on social stability,
the critique conveys information and suggestions relevant for practitioners and

researchers to increase the usefulness of data gathered by existing tools.

We may be missing opportunities for critical interventions. There is growing
evidence that screening for HRSC should be applied universally in clinical settings as
these conditions are directly related to morbidity and mortality (Flaskerud & DeL.illy,
2013; Weaver & Rivelllo, 2006). As Dr. Cohen from University of Michigan states, “You
can’t tell by looking at a patient if they are struggling to put food on the table or pay
rent.” (Interview with Dr. Alicia Cohen in (Love, 2017). Studies that applied tools
included in this review found that a) it is feasible to screen in both primary and
emergency room settings; b) that as many as 50% of patients with at least one social need
may be missed without screening (of those reporting a social need, over half have

multiple needs), and c) once positive screening results are found, intervention is both
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possible and appreciated by the patients/clients (Chung et al., 2016; Gottlieb et al., 2014;

Health Leads, 2016; Page-Reeves et al., 2016).

Conclusion

As Dr. Cohen noted, “We recognize that unmet social needs have critical
implications for health, and our ‘eyeball’ test is incredibly poor,” (Love, 2017, col. 1). In
fact, healthcare professionals/institutions may be missing more than half of the social
needs of our clients/patients by not routinely screening for these conditions. We are,
consequently, missing opportunities to intervene to improve social conditions and
thereby, health. Gathering baseline data to contrast with results post-implementation of
HRSC screening will be needed to have evidence of the value-added from use of the tools
(e.g., determining the proportion of new needs detected and new interventions made). As
more health systems are asked to implement these tools, setting up implementation
science studies to establish best practices for integration of these tools will help guide
other organizations in doing so. Next, evaluating the uptake or utilization of
referrals/services, and the outcomes of these interventions (especially with the most
complicated and distal outcome, improved health), will be important for building
sustaining support for addressing HRSC in the healthcare setting. Finally, data from these
tools can be leveraged in advocacy for policy change and other structural/multi-level
interventions, without which we will not to achieve long-term impact on improving the

health of populations.
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Chapter 5. Summary And Implications Of The Research

Increasing emphasis on the role of social context related to health and behaviors is
evident in healthcare education, policy, clinical practice, and research. Major healthcare
agencies now argue that addressing the major health problems of our time cannot be
accomplished without taking on the underlying “causes of the causes” (Braveman &
Gottlieb, 2014) and therefore, recommend that healthcare institutions engage with the
social determinants of health (SDH) (Billioux, Verlander, Anthony, & Alley, 2017;
Center for Disease Control & Prevention, 2008; Chung et al., 2016; Havranek et al.,
2015). The challenge is that researchers, policy makers, agencies, and practitioners
include different concepts, and different operationalizations of the concepts, in their
studies, policies, and tools related to social context and health.

This dissertation sought to achieve three aims. Aim 1 pursued establishing
evidence that social stability is an accessible, yet comprehensive construct that can be
consistently applied across different populations to represent inter-related social-
contextual factors that are relevant for health and behaviors. Aim 2 posited that the
related concepts of perceived stability and experience of historic stability may influence
the status of social stability and the nature of subtypes of social stability. Aim 3 explored
whether sexual, substance use, and violence behaviors (as precursors to HIV and other
co-occurring epidemics) occur as syndemic behaviors, that is, the presence of one is
likely to signal the presence of another and co-occurrence is correlated. Further, this aim
explored whether different characterizations of SS can provide relevant information on
the relationship of social context to individual and combinations of risk in a new

population.
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Summary of Findings

Results from Aim 1 reinforce the ability of these measures of social stability
(stability in housing, residence, income, employment, relationship, and
legal/incarceration status) to describe the variation and inter-connectedness of stability at
the variable level. This definition also served to distinguish qualitatively different latent
classes of social stability in a new population (network of men and women with
heterosexual risk for HIV in a low-income urban setting). A majority of this sample
accumulated more stability than instability (sample mean = 3.6 out of six possible SS
points when operationalized as a continuous variable); 80% of respondents were likely to
be members of the two highest latent stability classes.

A few stability indicators were particularly important in this population:
residential stability, employment, income, and incarceration. The unique contribution of
residential stability (not moving in past 12 months) at the variable and latent level of
analysis is noteworthy. In each LCA model where residential stability was included
(models of four, five or six SS indicators), it consistently served to distinguish another
latent (“moved”) class. At the variable level, it was significantly associated with being
housed, but also with (higher) income stability. This finding lends importance to treating
SS as a multi-dimensional construct and assessing all domains of stability, because
residential instability may be an important indicator, even given stability in other
domains. Frequent moving clearly upends stability in many spheres with changes in
physical and social environment, as well as, possible changes in emotional/mental status
related to strains of moving and potential need to seek new housing, job, school, and

relationships in a new location. In previous studies, residential mobility was significantly
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related to homelessness in past year (Boodram et al., 2017) poorer health outcomes (HIV,
HCV, STI diagnoses, and major depression), and riskier sexual and drug use behaviors
(Davey-Rothwell et al., 2008; German et al., 2007; Grieb et al., 2013; Kull et al., 2016;
Martinez et al., 2014; Phinney, 2013; Warner, 2015).

Employment and income were significantly associated at the bivariate level and
instability in these domains contributed to distinguishing the third (lowest) latent class.
Only 25% of the sample was employed, and this is similar to levels of employment in
areas of concentrated poverty in Baltimore City (Bishaw, 2014). There is growing
evidence that people living in “deep poverty” (income less than 50% of the poverty level)
are at particular risk for health and social hardships and accumulated vulnerability across
domains (Eberhart et al., 2013; Edin & Kissane, 2010; Maryland Alliance for the Poor,
2017). A summary publication of NHBS heterosexual risk studies concluded: “Based on
the association observed between HIV prevalence and SES (socio-economic status), HIV
prevention activities targeted at heterosexuals in urban areas with high AIDS prevalence
should be focused on those with lower SES” (Centers for Disease Control and
Prevention., 2011, p. 1045). Therefore, focusing on the unique features or risks to this
(low stability) subgroup in deep poverty should be a priority for future research and
interventions.

The role of incarceration merits examination in this population given the
prevalence across the sample: 20% experienced incarceration in past 12 months, while
68% of the total sample, and 83% of African American men, had ever experienced
incarceration. The high incarceration rate of men in this sample may also be experienced

by their communities, and entire communities may be influenced by structural sequelae
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of incarceration which may prevent attaining social stability across domains (V. Weaver,
2014). In this study, legal stability was significantly related to relationship stability.
While only 32% reported relationship stability, 75% of those in stable relationship were
free of incarceration in past year. Incarceration presents a direct obstacle (partner is
absent) and an indirect obstacle to maintaining stable relationships by impeding
accumulation of stability in other domains as it precludes engagement in legal
employment, access to higher education, subsidized housing (Dumont, Allen,
Brockmann, Alexander, & Rich, 2013; Khan et al., 2011; Kulkarni, Baldwin, Lightstone,
Gelberg, & Diamant, 2010).

In analysis of covariates at variable and latent levels in Aim 1, gender did not
predict latent class membership and was only significant in relationship to incarceration
at the variable level. This finding lends evidence that this definition of social stability
may be applicable in studies of mixed gender populations. Education, at least a GED or
high school degree, was the most important covariate in this population. Those with at
least a GED/high school education reported a higher mean SS score, representing more
accumulated stability. Education was significantly related to income and employment at
the variable level. At the latent level, the model of social stability including education as
covariate greatly influenced odds of membership in a higher SS class. Education is
directly related to eligibility for licit employment and employment facilitates stable
income. The role of education and social stability on health should be more widely
explored in diverse populations, especially in light of current focus on unmerited grade
promotion/graduation in public school districts across the nation. Bearing in mind that

this study did not have data on the quality of education received, merely self-reporting of
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attaining a GED/high school diploma. Interventions to promote school attendance,
retention in school, and graduation may be highly influential for the social stability of
similar populations.

Given the diversity and depth of these findings, we argue that using social
stability can be considered a best practice in research aimed at capturing multi-faceted
manifestations of social determinants of health at the individual level over a period of
time. Based on this study and German’s work, this definition of social stability functions
well in mixed gender urban populations experiencing structural conditions that heighten
health risks. Future studies should investigate SS among populations of other NHBS sites
and in more diverse socio-economic and geographic groups to see if the model holds.

In Aim 2, we investigated the influence of history of incarceration and perception
of instability in income and housing on social stability status. These three variables were
significantly negatively correlated with the continuous SS score and with other key SS
indicators. Analysis of perception of stability versus status of stability was also examined.
Perceived income instability was significantly related to having lower income SS status,
perceived housing instability was related to instability in housing but not to transience.
Historic incarceration was not significantly related to current experience of
incarceration/legal instability. These perceived and historic stability variables were
included separately and together with the six core SS indicators in models of seven, eight,
and nine indicators for LCA. Their addition did not contribute meaningfully to latent
class formation in this population. Exploration of these (distinct but related) concepts
merits further exploration in studies with larger sample size and more diversity in

indicators representing perceived and historic stability in different populations.
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In Chapter 3 (Aim 3), this study makes several contributions to the field of
syndemic research. First, we established that the theoretically related concepts of sexual
risk behavior, problematic drug-use, and exposure to violence -- historically part of the
syndemic known as SAVA — may be considered as syndemic behaviors as co-occurrence
and correlation of these behaviors was common in this population. Each individual risk
variable was significantly associated (in chi-square analysis) with all other sex, drug, and
violence risk variables, except for injection drug use and binge drinking. A risk variable
from each risk type, sexual (multiple partners and exchange sex), drug (injection drug
use), and violence (forced sex), had high prevalence of co-occurrence with other risk
behaviors (e.g., 73% of those with multiple partners (sexual risk) reported experiencing
forced sex (violence risk)).

Next, the influence of individual markers of social stability were analyzed in
relationship to risk. Housing stability and freedom from incarceration were the most
frequently associated with reduced risk (and the most prevalent SS indicators). Housing
and legal stability, followed by residential stability and employment stability, were
protective of risks, consistent with multiple studies showing homelessness, incarceration,
unemployment, and transience increase risk for involvement in substance use, sexual,
violence, and other behaviors related to risk for HIV infection (Galea & Vlahov, 2002b;
Hudson et al., 2011; Report, 2011; Vaillant, 1988; Weinreb, Goldberg, Lessard, Perloff,
& Bassuk, 2016) The only SS indicator associated with increased risk (of sexual
behaviors), was reporting partnership stability (the situation of a minority of our
population). Some studies in U.S. and abroad have found being in committed

relationships is related to increased sexual risks for both men (Caisyn, Campbell, Tross,
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& Hatch-Maillette, 2011; Khan et al., 2017) and women (Glynn, Carael, Buve, Musonda,
& Kahindo, 2003; Hirsch et al., 2007; Oswalt & Wyatt, 2014) due to extra-relationship
activities of partners and decreased rates of condom use within a committed relationship.
The risk may be especially prominent within the context of communities with structural
disadvantage where negotiation of safe sex practices (monogamous partners, condom
use) may be hampered due to a power imbalance resulting from a disparity of fewer
(available) men to women related to high rates of incarceration (Davis & Tucker-Brown,
2013; Khan et al., 2011; Pouget, Kershaw, Niccolai, Ickovics, & Blankenship, 2010). (In
Chapter Two findings, not being incarcerated was significantly more likely for those with
relationship stability, but most of the men in the sample have experienced incarceration.)
Finally, in Aim 3, we set out to establish the utility of the construct of social
stability as a meaningful and practical representation of inter-connected social conditions
for individuals experiencing syndemic risks. SS, whether operationalized as an observed
or latent variable, reliably predicted multiple types of risk. Lower social stability was
positively related to increased risk. Alternatively, accumulated stability has an inverse
relationship to accumulated risk. There were consistently larger effects at the lower levels
of social stability, particularly in relation to syndemic (accumulation of combinations of)
risks. These findings are consistent with established evidence that social conditions and
risk behaviors co-occur and that better social and economic conditions are related to
reduced risk of sex, drugs, and violence and similar risk behaviors (Centers for Disease
Control and Prevention, 2011; German & Latkin, 2012). Of note, the amount of stability
necessary to be protective against risk in this population was relatively low. Those in the

medium SS category (with 3-4 SS points) were significantly less at risk than those in the
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low SS category (with 0-2 points). While results were not displayed, a linear relationship
was found between social stability and risk as continuous variables, with SS explaining a
(albeit small) significant amount of variation and risk, even after adjusting for covariates
of age, race, gender, and education.

Further, results demonstrate that the type or pattern/profile of social stability, as
well as the amount of, stability matters. A significant relationship was found in LCR
results between being in the “moved” SS class and risk for problematic substance use.
This relationship would have been missed in continuous or categorical measurement of
social stability and where SS class is treated as an observed instead of latent variable.
Further argument for analyzing social stability as a latent variable (via LCR) is the
consistently higher magnitude of odds of risk compared to logistic regression models
with SS as an observed variable. These findings are consistent with Feingold et al. (2014)
who posited that the transformation of a latent to observed variables for logistic
regression analysis can underestimate the strength of relationships.

In Chapter 4, we presented ways to quickly integrate the evidence, developed in
Chapters 2 and 3, into clinical practice. This rapid review quantified the prevalence of the
most domains (of social conditions) in some broadly applied tools that screen for health-
related social needs. The review summarized where and how these tools were
administered and interpreted. Finally, the review evaluated whether the screening tools
included key aspects of social stability, especially the commanlity of domains, scoring or
interpretation of results, and consideration for the length of time/duration of a particular
status of a social condition. Then recommendations were made for intergration of SS into

exiting tools.
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Setting, Administration. Most of the tools were already applied in clinical
practice, primarily in pediatric or family practice settings. The majority of tools were
administered by healthcare personnel, however many had computer- or paper-based

adaptation that could be completed by patients/caregivers themselves.

Domains. Most tools covered the same domains, with exposure to violence being
the most common followed by housing, employment, education, and food insecurity. Few
tools considered legal concerns of their patients/clients. Given the prevalence of
incarceration in the U.S,. particularly in some communities (Dumont, Brockmann,
Dickman, Alexander, & Rich, 2012), and increased detention of individuals with unclear
immigration status (Nebehay, 2017), it is recommended to assess legal concerns in most
HRSC screening tools. Further, no tools, including the operationalization of social
stability applied here, assessed structural/multi-level factors that influence HRSC.
Individual level social conditions stem from the socio-political-and natural and
community environment. Individual-level assessments and interventions may have
limited impact in the long run. However, geocoding addresses as part of screening (as
recommended by the IOM Committee) may create awareness of geographic communities
at risk and provide evidence for higher level interventions. Length of time. The length of
time that one has been with/without social stability can provide important context,
especially in terms of ability to cope, navigate challenging conditions or use resources.
The element of time was included in most but not all tools and would be a simple
addition to provide better information for research and clinical purposes. Scoring/co-
occurrence. Domains of social stability usually co-occur and accumulation of more

stability is necessary for more stable living conditions and reduced risks. The inverse also
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holds: with more instability, risks are also more likely to accumulate (German & Latkin,
2012b; Moen, 2018b; Merrill Singer et al., 2017). Therefore, HRSC tools should consider
scoring or tallying accumulation of domains/needs. Prioritizing high-need/high-risk
individuals and addressing many areas of need may result in decreased risks and
eventually decreased healthcare utilization and better outcomes. Patterns of stability. In
the clinic setting, in the absence of statistical analysis, attention to apparent combinations
or patterns of in/stability is important so as not miss related (overlapping or syndergistic)
co-occurring indicators, or relevant subtypes of instability that may be related to
increased risk (e.g., residential transience). This approach may prove fruitful because, for

example, one intervention may be able to address multiple needs.

Limitations
This study has several limitations. Internal validity. First, this is relatively small

sample size which may mean insufficient power to yield significant results. (This was
generally not the case in variable-centered analysis. Second, this is a secondary data
analysis and researchers were constrained to use data in its available configuration (see
definitions of social stability below). Further, the data is cross-sectional, and results
cannot be interpreted as casual. Variables were created from self-reported data, therefore,
subject to self-report bias and may not represent the truth. However, BESUREHET3
results are similar to those found in other studies and national surveys of similar
behaviors in similar populations. Measures. The definitions of social stability used in this
population may not be applicable or indicative of stability in other populations. The
indicators used to represent syndemic risks may not technically be syndemically related
to downstream diseases/conditions as analysis of their interaction with each other and
social stability in relation other outcomes was not possible.
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External validity. Another limitation is sample homogeneity. Our study sample
was created by recruiting among a network of peers in a geographic region with “high
rates of heterosexually acquired HIV, sexually transmitted diseases (STDs), poverty, and
incarceration” (Dinenno et al., 2012, p. 170) which may limit generalizability. There was
the potential for high homogeneity in key demographic and SS characteristics and which
could have resulted in failure to identify distinct (latent) subgroups. However, enough
diversity existed in this population to detect three qualitatively different SS classes, an
important contribution to the body of knowledge around social stability in similar urban
populations. Further, per RDS analysis, sample and population level markers of SS
were not significantly different. Therefore, sampling method did not over-determine
findings, and thus they may be applicable to other similar populations. Future studies
with far greater numbers must explore the same social stability indicators in a similar and
diverse populations to determine the accuracy and reliability of current study findings.

Strengths
Despite the limitations, this study had many strengths. First of all, it replicated an

existing definition of social stability but applied it in a more diverse population than
previous studies contributing evidence for the versatility of this construct in similar
research. It also examined behaviors related to the SAVA syndemic in a population under
explored in typical syndemic research. Finally, it provides a review of existing and
widely implemented HRSC tools recommending simple, yet important modifications
based on the tenets of social stability, which can have immediate implications for

clinicians, researchers, and public health officials.

Implications for Research, Clinical Practice, Public Health and Policy
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The BESUREHETS study population may be selected from socio-economically
deprived areas of Baltimore, yet, it is representative of many urban and rural
communities across the U.S. and internationally, and may, therefore, have far-reaching
implications, some of which are detailed below.

Research. These results contribute to the theoretical and quantitative justification
for using social stability in future syndemic scholarship which should be conducted at the
individual and population levels. As established in this study, social stability is a reliable
(partial) representation of social context, which could provide justification of why
researchers or practitioners should not limit evaluation of social conditions to one or two
(haphazardly selected) indicators, but rather assess the multiple domains of social
stability in order to comprehensively assess risk and develop interventions. Further, the
study provides evidence that the risk behaviors analyzed here may be syndemic behaviors
(co-occurring and interacting variables) and should be analyzed as such in future,
especially in studies of syndemic disease outcomes.

Clinical practice. Tools that assess the social determinants of health are being
implemented in major clinical practices throughout the U.S. and recommended for
inclusion in electronic health records (Institute of Medicine, 2014). Important next
steps would be to assess the feasibility of integrating the construct of social stability
into existing tools that screen for the social context of health conditions, especially
assuring that the element of time is included to establish the duration of stability in
each domain (LaForge et al., 2017; Morone, 2017). Further, while tools that screen
for health-related social conditions (HRSC) were administered by a variety of

healthcare professionals and patients themselves, nurses may be best positioned to
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implement this practice and also to act on tools’ SDH results. Nurses usually conduct
intake screenings at healthcare encounters and their scope of practice encompasses care
for comprehensive needs. Plus, the Nursing Code of Ethics states: “The nurses’ role in
leadership, advocacy, and collective action for social justice should be highlighted to
underscore the urgent need to address determinants of health” (Epstein & Turner, 2015).
Nurses are successful implementors of other screening practices in large medical systems,
such as implementation of routine HIV and hepatitis C (Mignano et al., 2016). Thus,

nurses may be best-placed to implement widespread HRSC screening practice as well.

Most important for individual and population health advancements is that more
institutions adopt screening (and intervening) for HRSC. As studies that applied HRSC
tools found, it is feasible to screen in primary and emergency room settings. Further, we
cannot “eyeball” HRSC -- not screening may miss as many as 50% of patients with at
least one social need. Further, interventions based on screening were found to have
positive results and were appreciated by the patients/clients (Chung et al., 2016; Gottlieb

et al., 2014; Health Leads, 2016; Page-Reeves et al., 2016).

Public Health. In our results, a small increase in accumulated domains of
stability resulted in significantly decreased risk behaviors. Based these findings, some
policies and initiatives that address individual domains related to social stability may be
effective. For example, initiatives focus on retention in school through high school
graduation would significantly improve social stability for this population. Vocational
training or other non-traditional education programs, or employment programs that
engage ex-offenders may also be particularly relevant. Further, “housing first” initiatives

(which strive to provide stable, quality housing before addressing behavioral or physical
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health barriers), and legal assistance programs would be key interventions as housing and
legal stability were the most important individual SS indicators for avoiding risk. In
addition to education and jobs programs, changing the likelihood of involvement with the
corrections system by examining (racially-biased) arrest and prosecution practices would
likely have effects on legal stability and relationship stability in this/similar population,
and likely also have a positive influence on the other four domains of stability:
employment, income, housing, and residential transience.

Above all, policy makers and public health practitioners can and must consider
interventions that impact social stability as a whole. As in the U.K., U.S. policy makers
engage in “lifestyle drift” where the need to address “upstream social determinants of
health inequalities” 1is recognized at first, “only to drift downstream to focus largely on
individual lifestyle factors” when it comes to action (Popay et al., 2010, p. 148).
Interventions that attempt to change individual risk behaviors or even individual social
stability indicators without addressing the broader social context will fall short of their
goal. The construct of social stability has demonstrated that social conditions operate in
conjunction; it is through ameliorating the broader social context that widespread and
long-term success in reducing syndemics and their effect on individual and public health
will be achieved. Future research should examine (upstream) multi-faceted and structural
interventions that can improve social stability across domains (such as programs
addressing education, jobs, housing, trauma-informed reforms of correctional systems
and others) in similar and different populations. Further, (downstream) interventions to
mitigate the harmful effects of experiencing social instability (some of these were

described in paragraph above). Finally, interventions to address social stability will also
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need to take into account the influence of bias, stigma, and marginalization experienced
by those in disadvantaged social positions (by race, gender, poverty, etc.), as societal
stratification and resulting structural violence (policies and economies, etc.)
disproportionately adversely affects these populations and these populations may be
hardest to reach and last to benefit from any interventions (Bourgois et al., 2017;
German, 2009).

Conclusion. Applying social stability as a partial representation of social context
may be considered a best practice in research aimed at capturing multi-faceted
manifestations of social determinants of health at the individual level over a period of
time. Based on this study and German’s work, this definition of social stability functions
well in urban populations experiencing structural conditions that heighten health risks.
Future studies should investigate social stability in more diverse socio-economic groups

and with different outcomes to see if the model holds.
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Appendix A
Operationalization of Social Stability and Conceptual Model

The construct of social stability has been operationalized in many ways by past/
researchers. Straus and Bacon, the founders of the social stability index, used primarily in
people with alcohol addictions, described SS as length of time living with partners or
family in “regularly established households,” regular employment, and ties with a
community over a period of time (Straus & Bacon, 1951, p. 236). In 2002, SS was
described as being on welfare, being employed, a history of incarceration, unstable
housing, high school degree, and whether one had dependents (Bouhnik et al., 2002).
Rebholz and colleagues selected housing status, need for food, and income level as SS
measures among people living with HIV (Rebholz et al., 2009).

Other researchers have used the term structural vulnerability, with varying
definitions and measures, to describe phenomena similar to social stability (Elbogen et
al., 2005; Gupta et al., 2008; Raj et al., 2009; Reilly et al., 2015; Rhodes et al., 2005)
Most recently, Bourgois et al. (2017) proposed a structural vulnerability assessment tool
including financial security, residential security, risky environments, food security, social
network quality, legal status, education status, and experience of discrimination.

Despite different definitions, three tenets of SS are usually present: multiple inter-
connected domains (that more than one is required to establish stability and they are
related), consideration of length of time of stability status, and, accumulation of domains
of stability as being related to positive health and behavior outcomes. These are evident
in German’s (2009) work, which also called for special attention to unique combinations

or patterns of stability.
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German (2009) conducted a thorough review of operationalizations of SS from
which she chose the most common and relevant domains for her population of interest
(women with heterosexual risk for HIV): 1) being housed; 2) residential stability/not
moving; 3) being employed, 4) having an income of more than $500/month; 5) no
incarceration; and 6) having a main sexual partner, for a period of six months. The inter-
related nature of domains of stability is evident in this definition. Housing is necessary
but insufficient for stability on its own, but its absence is associated with myriad poor
health outcomes and risk behaviors (Kushel, Gupta, Gee, & Haas, 2006; Wenzel, Tucker,
Elliott, & Hambarsoomians, 2007). Instability in other domains can result in
homelessness. Maintaining residence in one place is also pertinent, as
transience/residential mobility is disruptive and associated with behavioral risks and poor
health outcomes (Davey-Rothwell et al., 2008; German et al., 2007; Kull et al., 2016). A
stable and adequate source of income is required to maintain stable housing and meet
other basic needs (food, transportation, access to healthcare). Generally, the effects of
stable income on health are well documented (higher income = better health) (Evans et
al., 2012). Employment is a source of income, but also connotes steady life circumstances
facilitating one’s ability to holding down a job, and thereby fulfill a socially expected
role. Employment is associated with multi-faced benefits to health (Doyle et al., 2005;
Robert Wood Johnson Foundation, 2013). Having a stable relationship/main partner is
an example of a supportive social connection that can buffer the ill effects of
unemployment, can be a source of income and shelter, and has been associated with
improved health and reduced risk behaviors (Ramaswamy et al., 2013; Tigges et al.,

1998). Finally, incarceration can lead to instability in all domains, especially disruption
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of relationships, reduced earning/income potential, and difficulty obtaining employment
or stable housing.

This definition, with slight modification by applying a time period of 12 months
(as further evidence of endured stability in each domain), and income of $10,000 or
higher per month (based on findings of in similar a population of heterosexuals at risk for
HIV (Centers for Disease Control and Prevention., 2011), was applied in the current
study population where social stability and these syndemic behaviors have been little
explored.

The six elements of social stability are believed to contribute to one’s overall
status of stability, the extent to which one is socially integrated and can achieve the
norms for expectation of behavior and status for adults of that society. Having stability in
these domains also leads to predictability in one’s daily routine and the ability to have
access to more resources, have less competing demands, (e.g. for basic survival) and
therefore, more choices allowing one to engage in more delayed gratification, make less
risky decisions for health and behavior (German, 2009).

A simplified conceptual model in Figure A.1 below, depicts the latent
characteristic of SS (left side) as directly related to (directly observed/measured) sexual
risk behaviors, violence, or substance use, with intermediary influences of race,
education, gender and age. One’s exposure to risk or accumulation of stability can vary as
SS indicators and risk may manifest differently based on societally dis/advantaged
positions for men and women, African-Americans, older versus younger individuals, and

those with higher levels of education.
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Of note, direction of arrows in Figure A.1 diagram represents the standard
structural equation modelling (SEM) mathematical model of the manifest vs. latent
variable relationship, applied in this study’s statistical analyses. In SEM, influence flows
from latent to the observed/manifest variables, as the underlying (latent) construct is
assumed to be the cause of (explains) the correlation among the directly measurable
variables. This model is not ideal for the conceptual explanation of relationships between
the measured variables and the latent construct of SS. It is theoretically possible that SS
exists, unobserved (innate), in individuals and populations and its presence leads to
greater stability in the measured variables. In this case, having more stability should
result in having more income. Conceptually, it is more likely that increased income, and
the presence of more of the other measured variables, results in more social stability (as
in Figure A.2). In other words, social stability results from contributions of each of these
variables, not necessarily the other way around, thus the arrows in a more precise
conceptual (not mathematical) diagram should be reversed. However, with this
mathematic representation, these relationships would then be estimated via path analysis.
In path analysis, SS would be considered a directly measurable variable (also not
conceptually accurate), only represented by its relationship to the single indicators,
without including error terms, and potential important SS subgroups/classes (based on SS
indicator response patterns) would not be estimated.

The direction of the arrows depicting the relationship of social stability to
syndemic risk variables, could also be bidirectional (see Figure A.1) as study data are
cross-sectional and directionality and causation cannot be established. It is possible that

exposure that violence exposure is driving social in/stability such as homelessness.
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However, from a longitudinal perspective with the indicator of income, intergenerational
mobility in the U.S. is quite stagnant, especially for those in the bottom quintile
(~$25,000/household in 2013), where the bulk of this study’s population lies. One’s
prospect for remaining in poverty across two generations is quite high (>60% remain in
lowest quintile), and one’s chances of attaining the highest income quintile is quite low
(<10%) (Carroll & Chen, 2016). Therefore, a history of low income likely preceded the
reported income status of adults in 2013. It may be reasonable to assume that
employment mobility was also stagnant across generations, particularly because this is a
largely urban African -American sample who experienced delayed economic recovery in
2013 compared to whites after the 2008 recession. While evidence is mixed on poverty
being a major “cause” of risk behaviors in adults, there is increasing evidence that
exposure to poverty results in different decision making. Some mechanisms proposed are
at the developmental level where the effect on cognition as an adult may be worse for
those experiencing poverty at younger ages (Duncan et al., 2010). Further, worrying
about poverty-related concerns may consume substantial mental energy leaving less
reserves for sound decision making (Mani et al., 2013). Finally, the ability to make better
decisions was compromised for those under scarcity (or feelings of duress) even if the
duress/scarcity was only simulated ((Shah et al., 2012). Therefore, it is conceptually
likely that experiencing less SS, especially in key areas of income and employment
(associated with lowest SS group), preceded and contributed to risk behaviors

(characterized as dependent outcomes in this study as seen in Figure A.2).
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Figure A.1. Reduced Conceptual, Structural Equation Model of Social Stability and
Syndemic Risk
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Figure A.2. Alternative Conceptual Model of Social Stability and Syndemic Risk
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Table B1

Appendix B

Chapter Two Tables and Figures.

Social Stability Concepts, BESUREHET3 Survey Questions and Operationalization

Concept |

Survey Question

Operationalization

Homelessness
(HSD)

Residential
stability
(MOV)
Employment
stability
(EMP)

Income
stability (INC)

“In the past 12 months, that is since (this
date) of last year, have you been homeless
at any time? Answer Yes/No.

“How many times have you moved in the
past year?”” (Answer Count)

“What best describes your employment
status?”” 1=Employed full-time;
2=Employed part-time; 3=A homemaker;
4=A full-time student; 5=Retired;
6=Unable to work for health reasons;
7=Unemployed; 8=Other; 99 = Don't
Know; 77=Refuse to Answer

“What was your household income last
year from all sources before taxes?” 12
income categories.

0=A-01t0$417 (M) 0 to $4,999 (Y)
1=B - $418 to $833 (M) $5,000 to $9,999
(Y)

2=C - $834 to $1041 (M) $10,000 to
$12,499 (YY)

3=D - $1042 to $1250 (M) $12,500 to
$14,999 (YY)

4=E - $1251 to $1667 (M) $15,000 to
$19,999 ()

5=F - $1668 to $2082 (M) $20,000 to
$24,999 ()

6=G - $2083 to $2500 (M) $25,000 to
$29,999 (YY)

7=H - $2501 to $2916 (M) $30,000 to
$34,999 ()

8=1 - $2917 to $3333 (M) $35,000 to
$39,999 (YY)

9=J - $3334 to $4167 (M) $40,000 to
$49,999 ()

10=K - $4168 to $4999 (M) $50,000 to
$59,999 ()

11=L - $5000 to $6250 (M) $60,000 to
$74,999 (YY)

12=M - $6251 or more (M) $75,000 or
more (Y)

99=Don't Know
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No homelessness in last 12
months = stable.

Zero/no moves in past 12
months = stable.

Currently employed (1) full-
time or (2) part-time = stable.

>$10,000 = stable: <$9,999
(@annual) is income group
most at risk for HIV in urban
HRA (CDC, 2011; Dinenno
etal., 2012)



77=Refuse to Answer
“During the past 12 months, that is, since No incarceration in past 12

Legal stability/ [ONEYRM] of last year have you been months= stable.
Incarceration held in a detention center, jail, or prison, for
(NIC) more than 24 hours?” Yes, No, Don’t

Know, Refuse to Answer

“Was the man/woman you had sex with If last sexual partner = main
Partner that last time a main partner or a casual partner, and if relationship >
stability partner?” [A main sex partner is someone 12 mos. or 1 year = stable.
(MP12) you feel committed to above anyone else. A

casual sex partner is someone you do not
feel committed to or don't know very well.]
How long have you been having a sexual
relationship with this partner? (Please tell
me how many days, months, or years.)
["one night stand," =0; 0 - 365=range ;
999=Don't Know; 777=Refuse to Answer.

Table B2

Example: Assessment of Non-differential Measurement SS Indicators and Classes with
Presence of Covariates

Estimate
with 95% CI
Covariate Indicator Estimate  Covariate UL 95% CI LL

Class 1
Housing 0.953 0.980 0.981 0.925
Legal 0.844 0.841 0.892 0.796
Residential 1.00 0.792 1.00 1.00
Income 0.671 0.787 0.809 0.533
Relationship 0.350 0.359 0.412 0.288
Employment 0.278 0.410 0.356 0.200
Class 2
Housing 0.702 0.814 0.796 0.608
Legal 0.795 0.781 0.875 0.715

Education Residential 0.00 0.771 0.00 0.00
Income 0.700 0.286 0.83 0.57
Relationship 0.319 0.285 0.413 0.225
Employment 0.370 0.037 0.47 0.27
Class 3
Housing 0.656 0.389 0.880 0.432
Legal 0.701 0.750 0.863 0.539
Residential 0.628 0.00 0.888 0.368
Income 0.00 0.557 0.00 0.00
Relationship 0.230 0.286 0.364 0.096
Employment 0.00 0.363 0.00 0.00

NB: Red text = estimates of the SS indicator with covariate outside 95% confidence
intervals
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Class Profiles 3-Class Solution BESUREHET3

0.75
0.5
0.25

Housing Residential Legal Income Relationship  Employment

Class 1 High Stability (55%)
Class 2 Residential (Move) Instability (25%)
Class 3 Employ/Income (Low) Instability (20%)

Figure B1. Profile of Three Latent Social Stability Classes with High School Education
Covariate (BESUREHET3, n=503).

NB: Housing stability (not homeless); Residential stability (did not move residence); Legal
stability (no incarceration); Income stability (income > $10k); Employment stability (employed);
Relationship stability (has main partner). All parameters indicate stability over past 12 months
except employment. Class proportions are based on estimated posterior probabilities.

Class Profiles 3-Class Solution
with High School Education as Covariate

1
0.5
0
HSD MOV NIC INC EMP MP
LC1 (44%) LC2 (42.7%) LC3 (13.3%)

Figure B2. Profile of Three Latent Social Stability Classes with High School Education
Covariate (BESUREHET3, n=503).

NB: HSD= housing stability (not homeless); MOV = residential stability (did not move
residence); NIC= legal stability (no incarceration); INC=income stability (income > $10k);
EMP=employment stability (employed); MP=relationship stability (has main partner). All
parameters indicate stability over past 12 months except employment. Class proportions are based
on estimated posterior probabilities.

*LC1= Latent Class 1 “high school-high-stability,”; LC2= Latent Class 2 “high school-split
stability”; LC3=Latent Class 3 “high school -residential instability”
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Appendix C
Chapter 3 Supplementary Materials
Table C1

Risk Variable Definitions

Risk Variable = BESUREHET3 Question /Variable Code  Created Risk Variable Definition
Sexwork : Of your [male|female] [main|casual]
partners in the past 12 months, how gave you  ESX variable (Yes/No): Met 1=Yes
give things like money or drugs in exchange for risk definition criteria if responded > 1
sex? partner to Sexwork or Sexpay,
Self-report: count variable; Options: 0 - otherwise 0=No.
7000=range; 9999=Don't Know; 7777=Refuse

SEX: to Answer

Exchange Sex  Sexpay: Of your [malelfemale] [main|casual]

(EXS) partners in the past 12 months, how many did
you give things like money or drugs in
exchange for sex?

Count variable; Self-report Options: 0 -
7000=range; 9999=Don't Know; 7777=Refuse

to Answer
Hetsex12m: In the past 12 months, with how ~ MP variable (Yes/No): Met Yes risk
SEX: many different [menjwomen] have youhad ~ definition criteria if > 4 partners,
: @, Vaginal’ or m sex? otherwise 0=No.

Multiple ) .
Partners (MP) Count variable; Self-report Options: 0 -7000=

range; 9999=Don't Know; 7777=Refuse to

Answer;
Hetsexuail2m: In the past 12 months, with UAI variable (Yes/No): Met Yes risk

SEX: how many of these [men or women] did you  definition if > 1 partner otherwise

anerIECtEd have anal sex without using a condom? 0=No.

nal

Intercourse Count variable; Self-report Options: O -

(UAID) 7000=range; 9999=Don't Know; 7777=Refuse
to Answer
Bingedrinkweekly12m: In the past 12 months, Binge variable (Yes/No): Met Yes risk
how often did you have 4 or more alcoholic definition if selected options 1 thru 3
drinks in one sitting? [Female: had 4+ drinks;  (more than once a week) or more;
Male: had 5+ drinks] otherwise 0=No.

DRUGS: Self-report Options: 0 = Never; 1= More than

Binge d : i once a day; 2=Once a day; 3=More than once a

ge drinking N i
(Binge) week; 4=0nce a week; 5=More than once a

month; 6=Once a month; 7=Less than once a
month; 99=Don't Know
77=Refuse to Answer
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Risk Variable

DRUGS:
Injection drug
use (IDU)

DRUGS:
Non-injection
drug use (NIU)

VIOLENCE:
Forced Sex

VIOLENCE:
Physical Fight

BESUREHET3 Question /Variable Code  Created Risk Variable Definition

Linj12: When was the last time you injected IDU variable (Yes/No): Met Yes risk
any drug? That is, how many days or months or definition criteria if injected >1 time in

years ago did you last inject? past 365 days/12 months/1 year;
otherwise 0=No.

Response options: 0 - 365=range; 999=Don't

Know; 777=Refuse to Answer

niuse12: In the past 12 months.. How often did  NIU variable (Yes /No): Met Yes risk
you use: tina, crank | crack cocaine| powdered  definition criteria if selected options 1
cocaine| downers (benzos)| pain killers thru 3 (more than once/week) ;
(Oxycodone, etc.)| hallucinogens such as LSD|  Otherwise 0=No.

X or ecstasy| heroin that is smoked or sniffed|

Poppers (amyl nitrite)] GHB| Special K

(ketamine)| Other non-injection drug

Response options: 0=Never; 1=More than once
a day; 2=Once a day; 3=More than once a
week; 4=0nce a week; 5=More than once a
month; 6=0Once a month; 7=Less than once a
month; 77=Refuse to Answer)

LC15. During the past 12 months, how FSX variable (Yes /No): Met Yes risk
many times did any of these partners force you definition criteria if responded > 1
to do sexual things that you did not want to do? time; otherwise 0=No.

(Count such things as kissing, touching, or

being physically forced to have sexual

intercourse.)

Response options 1=0 times; 2=1 time; 3=2 or

3 times; 4=4 or 5 times; 5=6 or 7 times; 6=8 or

9 times; 7=10 or 11 times;8=12 or more times;

77=Don't Know; 88=Refuse to

Answer;99=Not Applicable

LC11. During the past 12 months, how many  Fight variable (Yes /No): Met 1=Yes
times were you in a physical fight? risk definition criteria if responded > 1
Response options 1=0 times; 2=1time; 3=20r  time; otherwise 0=No.

3times; 4=4 or 5times; 5=6 or 7 times; 6=8

or 9 times; 7=10 or 11 times;8=12 or more

times; 77=Don't Know; 88=Refuse to

Answer;99=Not Applicable
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Table C2

Bivariate Proportional Relationships of Individual Risk Variables. BESUREHET3 (2013) (N=503)
Risk A

Indicator ! 2 3 4 S 6 ! 8
1. MP
(n=184)
2. EXS
(n=167)
3. UAI
(n=127)
4.NIU
(n=114)
5.I1DU
(n=45)
6. BNG
(n=159)
7. FGT
(n=162)

0.47*

0.41*

0.38* 0.33* 0.09

0.44* 0.32* 0.34* 0.14* 0.34*

" 1. MP= multiple partners; 2. EXS=exchange sex; 3. UAI = unprotected anal intercourse; 4.
NIU= non-injection drug use; 5. IDU= injection drug use; 6. BNG= weekly binge drinking; 7.
FGT = physical fight; 8. FRSX= forced sex.

* All bolded and asterisked cells significant by y? = p<0.01; underlined and asterisked= 3> =
p<0.05. Darker shaded cells = prevalence of column / row >50%.

186



Table C3.

Comparison of Logistic Regression Results for Social Stability Variables on Seual, Drug, and Violence Risks. BESUREHET (N=503)

Composite Risks Any Risks Any Sex Risks Any Drug Risks Any Violence Risks

Social Stability Crude AOR Crude AOR Crude AOR Crude

AOR

Summative 55

Category (SLE)

SS Cat. low 34 3.26 151 145 ENL 345 141 2.30
v=. high (ref) (155,6.66)  (LS5685)  (0.86,26%) (0.82,257) (L79,366)  (193,621) (135,430) (1.25,414)
S8 Cat. low 332 3.03 169 156 i 178 138 2.08
vs. medium (ref ) .75, 6.25) (1.62,5.88)  (L.09.2.63) (099.244)  (167.556)  (1.75.4.26) (L.35.435) (1.33,313)
55 Cat. medinm 097 1.05 089 093 11 129 113 110
v=. high (ref) (059,162) (062176 (0.56,141) (0.59,150) (0.75,197)  (0.78.2.11) (0.68.187) (0.66. 183)
Modal 55 Class
(SLR)
58 Class low 199 30 173 178 1.66 101 153 .36
vs. high (ref) (159, 5.64) (1L57,573) (L0827 (L09,203) (165428  (1.79.4.74) (157,405 (1.46,3.83)
S8 Class low 1.61 1.67 137 1.55 1.67 151 1.69 176
vs. "moved"(ref) (076,342)  (077.361) (0.78,242) (0.86,281) (095.294)  (1.0,3.27)  (0.96,2905) (098 3.13)
58 Class moved 1.86 1.80 126 115 150 155 150 135
vs. high (ref)) (110, 3.14) (1.04,310)  (081.1.97) (0.73,182)  (0.96,234)  (0098.246) (095.237) (0.84.2.16)
Latent 55 Class
(LCR)
S8 Class low 5.86 5.5 132 344 4.65 4901 4.18 412
vs. high (ref) (134,2579)  (139,21.76) (L.04,526) (LO7,1L02)  (2.03,10.59) (2.12,1147) (1.84,949) (L7,1007)
53 Class low 281 27 1N 287 2164 1.61 136 151
vs. "moved'(ref) (0.58.13 6) (0.6311.59)  (0.72.4.06) (0849.78) (1.07.6.49) (L08,6.36)  (L02542) (L05746)
S8 Class moved 2.09 104 137 12 L.76 1.38 177 147
vs. high (ref) (122,336  (116,3.56) (0.86,2.18) (074193)  (L.09253)  (L13313) (058542) (0.87.248)
NB: Bold text= significant differences.
Table C4.
Comparison of Logistic Regression Resulfs of Social Stability on Syndemic Sexual, Drug, and Tielence Risks. BESUREHETS (N=303)
Syndemic Risks Sex-Drug Risk Sex-Violence Risk Drug-Violence Risk Sex-Drug-Violence Risk
Social Stability Crude AOR Crude AOR Crmde AOR. Crude AOR

Summative S5

Category (SLR)

58 Cat. low 1.62 19 121 v | 197 3.02 .64 2.60

vs. highiref) (145,4.74) (1.58,540) (123, 437) (L16,424) (151L584) (L52,602) (1.29,539) (129, 550)

55 Cat. low 152 158 228 215 124 227 156 2.61

ve. medinm(ref) (1.61,3.96) (L6L.414) (L42,3.66) (132,349 (L29.3.62) (139.370) (L.52,431) (L53,4.46)

S8 Cat. medium 104 113 102 1.03 133 134 103 103

vs. highiref) (062, 1.76) (0.66,193) (057,181) (037.186) (0.71.247) (071,250} (053.201) (052 204)

Modal 55 Class (SLE)

58 Class low 246 m 1.80 270 161 270 305

vs. high(ref) (1.53,397) (1.68.4.59) (L69,4.61) (1L.62.451) (157.434) (L60.455) (L.78,5.13)

55 Class low 1.50 p i | 223 153 195 .20 .80

vs. moved(ref) (1.06,3.35) (1.2L407) (LI 4.09) (L35476) (1.05.3.50) (L16.416) (141,5.54) 7, T

S5 Class moved 130 125 126 1.07 134 123 1.09 094
vs. high(ref) (0.81.2.10) (0.76.2.06) (0.74,213) (0.62.185) (0.79.2.28) (0.71.2.13) (0.58,003) (049 180
Lartent S5 Class (LC

58 Class low 418 6.79 | 6.79 452 4497 6.25 852

vs. high(ref) (186939) (2292009) (223.123) (1.9,2429) (19210.59) (199.1243) (2461596) (2.942478)
55 Class low 27 412 33 6.16 274 3.50 432 79

vs. moved(ref)) (117623) (1.57.1125) (142.769) (1342822) (1.19636) (123.1038) (1.75.1059) (222822)
55 Class moved 155 162 158 11 165 138 145 108
vs. high{ref) (091261) (088297) (086289) (056 218) (09303) (073264) (0.683.06) (048 241)

NB: Bold text= significant differences.
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Appendix D
Definitions of Terms Related to Screening for Health-Related Social Conditions and

Prevalence of Domains Assessed in Screening Tools of Health-Related Social Conditions

Table D1

Definitions of Terms

Social Determinants of Health

“The complex, integrated, and overlapping social structures and economic systems that are responsible for
most health inequities. These social structures and economic systems include the social environment,
physical environment, health services, and structural and societal factors. Social determinants of health are
shaped by the distribution of money, power, and resources throughout local communities, nations, and the
world.”(Centers for Disease Control and Prevention, 2014)

Social disadvantage

“Socially disadvantaged ndividuals are those who have been subjected to racial or ethnic prejudice or
cultural bias within American society because of their identities as members of groups and without regard to
their individual qualities. The social disadvantage must stem from circumstances beyond their control.”
(Bharmal, Derose, Felican, & Weden, 2015; LII / Legal Information Institute, 2016)

Social stability

Despite diverse operationalizations, three tenets are usually present in social stability: multiple inter-
connected domains: more than one is required to establish stability and the domains are related;
consideration of length of time of stability status, unigue pattems of stability may have unigue meaning for
risk or well-being, and accumulation of domains of stability is related to positive health and behavior
(German, 2009). The inter-related nature of SS is evident in German’s selection of domains. Housing is
necessary but insufficient for stability on its own, but its absence is associated with myriad poor health
outcomes and risk behaviors (Kushel, Gupta, Gee, & Haas, 2006; Wenzel, Tucker, Elliott, &
Hambarsoomians, 2007). Instability in other domains can result in homelessness. Maintaining residence in
one place is also pertinent, as transience/residential mobility is disruptive and associated with behavioral
risks and poor health outcomes (Davey-Rothwell et al., 2008; German et al., 2007; Kull et al., 2016). A
stable and adequate source of income is required to maintain stable housing and meet other basic needs
(food, transportation, access to healthcare), plus the effects of stable income on health are well documented
(generally, higher income = better health) (Evans et al., 2012). Employment is a source of income, but also
connotes steady life circumstances facilitating one’s ability to holding down a job, and thereby fulfill a
socially expected role. Employment is associated with multi-faced benefits to health (Doyle et al., 2005;
Robert Wood Johnson Foundation, 2013). Having a stable relationship/main partner is an example of a
supportive social connection that can buffer the ill effects of unemployment, can be a source of income and
shelter, and has been associated with improved health and reduced risk behaviors (Ramaswamy et al., 2013;
Tigges etal., 1998). Finally, incarceration can lead to instability in all domains, especially disruption of
relationships, reduced eaming/income potential, and difficulty obtaining employment or stable housing.

Syndemics and Syndemic Vulnerability

Social and health problems that increase morbidity and mortality as a result of syndemic clustering of social
and health conditions within a certain context (Merrill Singer et al., 2017). Syndemic: “Population-level
clustering of social and health problems. The criteria of a syndemic are: (1) two (or more) diseases or health
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conditions cluster within a specific population. (2) contextual and social factors create the conditions in
which two (or more) diseases or health conditions cluster; and (3) result in adverse disease interaction, either
biological or social or behavioural, increasing the health burden of the affected population.”” (Merrill Singer
etal, 2017, p. 942)

Health-Related Social Needs/Conditions

Health-related social needs, such as homelessness, inconsistent access to food, and exposure to violence on
health and health care utilization,. . . such as housing instability, food insecurity, and exposure to
interpersonal violence, drive health care utilization and impact health outcomes. (Billioux et al., 2017)

Social Vulnerability

“The notion of social vulnerability. . .refers to “the characteristics of a person or group in terms of their
capacity to anticipate, cope with, resist and recover from the impact of a natural hazard. It involves a
combination of factors that determine the degree to which someone’s life and livelihood are put at risk by a
discrete and identifiable event in nature or in society”” (Blaikie et al. 1994). It also results from social
inequalities and historic pattemns of social relations that manifest as deeply embedded social structural
barriers that are resistant to change. Vulnerability is “‘embedded in complex social relations and processes™
(Hilhorst and Bankoft2006:5) and is best viewed as a social problem that requires social solutions.” (Singh,
Eghdami, & Singh, 2014, p. 71)

Structural vulnerability

“Defined as a positionality that imposes physical/emotional suffering on specific population groups and
individuals in pattered ways, structural vulnerability is a product of two complementary forces: (1) class-
based economic exploitation and cultural, gender/sexual, and racialized discrimination; and (2) processes of
symbolic violence and subjectivity formation that have increasingly legitimized punitive neoliberal
discourses of individual unworthiness” (Quesada, Hart, & Bourgois, 2012, p. 339)

Structural violence

“.[T]he violence of injustice and inequity— ‘embedded in ubiquitous social structures [and] normalized by
stable institutions and regular experience” (Winter and Leighton 2001:99). . .. “broad-scale cultural and
political-economic structures such as caste, patriarchy, slavery, apartheid, colonialism, and neoliberalism, as
well as poverty and discrimination by race, ethnicity, gender, sexual orientation, and migrant/refugee status.
These structures are violent because they result in avoidable deaths, iliness, and injury; and they reproduce
violence by marginalizing peaple and communities, constraining their capabilities and agency, assaulting
their dignity, and sustaining inequalities. . .. While these outcomes are “‘experienced individually, structural
violence targets classes of people and subjects them to common forms of lived oppression” (Singer and
Erickson 2011b:1) in (Rylko-Bauer & Farmer, 2017)

Construct

Broad concept about an object or topic, attribute, phenomenon that is worthy of measurement, except it isan
abstract, latent variable that is not directly measurable and may have multiple components. Therefore, social
science research employs operationalization techniques by breaking constructs into variables (domains or
concepts) that can be assessed via instruments containing questions (or items) to consistently communicate
and measure constructs.

Concept

A concept is a generally accepted collection of meanings or characteristics associated with certain events,
objects, conditions, situations, and behaviors. Classifying and categorizing objects or events that have
common characteristics beyond any single observation creates concepts.(Leggett, 2011)

Domains
Per the IOM Committee, “‘domain’ is the definition of the conceptual variable such as housing, food
insecurity, etc. (Institute of Medicine, 2014, p. 36).
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Measure

The specific instrument through which the domain is assessed or operationalized. ACE (Adverse
Childhood Experiences) score is a measure based on a tool with multiple items that assess exposure to
stressors during childhood.(Institute of Medicine, 2014, p. 36)

Item

A question used in measures to assess domains; for example, ‘Which of the following describes the amount
of food your household has to eat: Enough to eat ; Sometimes not enough to eat ; Often not enough to eat *
is an item that assesses the concept or domain of ““food insufficiency” (Institute of Medicine, 2014, p. 152)

Tool
Asurvey, other data collection instrument such as the ACE survey (Centers for Disease Control and
Prevention, 2016)

Grey Literature

Literature or information produced by govermments, academia, industry in print or electronic form but not
of commercial publications, and usually not published in peer reviewed journals. Examples include agency
reports, conference proceedings, newsletters, fact sheets, etc. http:/Awwv.greylit.org/about

The Committee on the Recommended Social and Behavioral Domains and Measures for Electronic
Health Records (EHR).

The Committee was charged with reviewing the evidence of social and behavioral conditions related to
health outcomes, establishing criteria for inclusion of domains and individual measures, and recommending
how to integrate these into electronic medical records systems. For the review in this manuscript,
comparisons were restricted to three of the Committee’s levels: socio-demographic (final recommended
domains include: race/ethnicity, educational attainment, and financial resource strain); individual-level social
relationships and living conditions (domains: social isolation and expasure to violence); and neighborhood/
community composition characteristics (domain: median income of neighborhood based on patient’s
geocoded address) (Institute of Medicine, 2014).
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Table D2.

Prevalence of Domains Assessed in Screening Tools of Health-Related Social

Conditions

Title of Assessment/Tool

IS

E

IHC

Fl

FH

H

™

HUP)

T

cC

LC

ED

Capturing Social and Behavioral
Domains and Measures in Electronic
Health Records (I0M, 2014).

WelIRX (Page-Reeves et al., 2016).

WE CARE (Garg, Toy, Tripodis,
Silverstein, & Freeman, 2015)
Iscreen (Gottlieb, Hessler, Long,
Amaya, & Adler, 2014)

Social Needs Screening Tool; The
EveryONE Project (American
Academy of Family Physicians,
2017).

The Accountable Health
Communities Screening Tool
(Centers for Medicare & Medicaid
Services (CMS), 2017: Billioux,
Verlander, Anthony, & Alley, 2017).
HelpSteps Fleegler, (The Online
Advocate Team at Boston Children's
Hospital; Fleegler et al., 2016;
HelpSteps, 2017)

HealthBegins (Manchanda &
Gottlieb, 2015; HealthBegins, 2017)
Health Leads Recommended
Screening Tool (Health Leads, 2016)
PRAPARE: Protocol for
Responding to and Assessing Patient
Assets, Risks, and Experiences
Version 1.0© (National Association
of Community Health Centers, Inc.,
Association of Asian Pacific
Community Health Organizations,
and the Oregon Primary Care
Association, 2016).

Todl

5

5

9

4

9

6

9

3

8

6

6

5

9

5

10

NB: D= Demo-graphics; 1S=Income-Source; E=Employment; IHC=Insurance/ Health Costs; FI=Food Insecurity;

FH=Financial Hardship; H=Housing; M=Transience/Moving; HUP=Housing -Utility Problems; T=Transportation;
CC=Child Care; LC=Legal Concerns; ED=Education; SS=Social Support; S\V=Safety-Violence
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