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Abstract

Background—Late HIV diagnosis is associated with higher medical costs, early mortality
among individuals, and HIV transmission in the population. Even under optimal configurations of
stable or declining HIV incidence and increase in HIV case findings, no change in proportion of
late HIV diagnosis is projected after year 2019. We investigated the association among social
capital, gender, and late HIV diagnosis.

Methods—We conduct ecological analyses (ZIP code, N=166) using negative binomial
regression of gender-specific rates of late HIV diagnoses (an AIDS defining illness or a CD4 count
<200 cell/uL within 12 months of a new HIV diagnosis) in 2005 and 2006 obtained from the New
York City HIV Surveillance Registry, and social capital indicators (civic engagement, political
participation, social cohesion, and informal social control) from the New York Social Indicators
Survey, 2004.
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Results—Overall, low to high political participation and social cohesion corresponded with
significant (p<.0001) decreasing trends in late HIV diagnosis rates. Among men (RR=0.66, 95%
Cl [0.47—0.98]) and women (RR=0.43, 95% CI [0.28—0.67]), highest political participation was
associated with lower relative odds of late HIV diagnosis, independent of income inequality.
Highest informal social control (RR=0.67, 95% CI [0.48—0.93]) among men only, and moderate
social cohesion (RR=0.71, 95% CI [0.55—0.92]) among women only, were associated with the
outcome adjusting for social fragmentation, income inequality, and racial composition.

Discussion—The magnitude of association between social capital and late HIV diagnosis varies
by gender and by social capital indicator.
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INTRODUCTION

HIV diagnosis in the advanced stages of AIDS (i.e., late HIV diagnosis) is associated with
higher medical costs, lower life expectancy, and early mortality among individuals.1~ Late
HIV diagnosis is associated with HIV transmission in the population,36.7 partly through
higher community viral load and increased infectivity among persons unaware of their HIV
status.8-10 One study estimated that even under optimal configurations of stable or declining
HIV incidence and increase in HIV case findings, the proportion of late HIV diagnosis
would remain unchanged from year 2019 into 2040.11

In addition to social determinants at the individual level including unemployment and low
income with HIV diagnosis,12 analogues of those determinants at the contextual (i.e.,
neighborhood-level) such as income inequality and socioeconomic deprivation are
associated with HIV outcomes,13:14 separately from and in addition to the role played by
individual behavior.15-17 This area of research remains, however, underdeveloped and little
is known about the contextual social determinants associated with lower late HIV diagnosis
rates in the population.

Social capital is one contextual factor associated with HIV-related outcomes that include
HIV stigma, unprotected sexual intercourse, and HIV medication adherencel8-20 across
different population and geographic settings. Neighborhood social capital is defined as the
resources embedded within the neighborhood that residents can draw on for mutual
benefit.21-23 Social capital is a multi-dimensional construct tapped by several indicators that
include trust and reciprocity, neighborhood organization participation, and collective action
among residents.24 These various social capital indicators have been shown to have unique,
overlapping, and even non-significant associations with health.2>26 Moreover, while there
have been some studies that investigated the relationship between social capital and HIV
outcomes at the individual level (for example, care engagement),2’ there is limited research
about the ecological relationship between social capital and HIV-related outcomes.

Social capital in this study was operationalized by four indicators: civic participation,
political participation, social cohesion, and informal social control. Civic participation is
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defined as membership in civic, community or religious organizations.28 Higher civic
participation can facilitate stronger advocacy for HIV prevention resources such as HIV
testing accessibility. Participation can also foster connectedness among individuals, which
can increase availability of resources that increase individuals’ likelihood of timely HIV
testing—one aspect of late HIV diagnosis prevention.

Political participation is defined as the extent of individual’s involvement in political
processes, which include registering to vote and identifying with a political party.2® Higher
political participation can drive lobbying for HIV prevention resources and is more likely to
yield fruitful government responses to petitions that seek to improve health, stability and
social conditions within neighborhoods.39 Social cohesion is the aggregate of residents’
perceptions of trust and shared values.31-32

Trust can promote sharing and receiving information, for instance, on where to receive an
HIV test. Additionally, persons at risk or infected may be more likely to test for HIV within
their neighborhood if they perceive it as safe. Informal social control is the degree to which
persons take ownership of their neighborhood and share expectations for reducing disorder
and deviance.32 Higher social control can mitigate the effects of physical and social
characteristics (e.g., alcohol outlets and assaults33) associated with disorder and increase
HIV risk.3 For instance, alcohol outlets are associated with HIV risk through a moderating
role on individual consumption and high risk sexual behavior as well as facilitating social
networks that attract high risk groups and increase high risk behaviors.13:35

In addition to theorized ways in which those indicators can affect HIV risk, empirically;
higher social capital was shown to be associated with lower HIV risk among individuals
through facilitating increased condom use,38 HIV testing,3” HIV disclosure,38 and reduced
multiple sex-partnering.3° Pathways at the ecological levell®40 include reduced HIV stigma
and discrimination,3” increased availability of information sharing resources*! such as
education for those at risk, and increase economic and social support for those at risk and
already infected with HIV.42

Gender moderates the association between social capital and HIV outcomes. The
distribution, nature, and way social capital is used is imbued with gender inequalities, which
affects the accumulation and investments of capital.*3 For example, one study in Britain
showed that civic participation among men was related to sports and recreation participation
while for women, civic participation was related to greater use of health and social
services.#* Inequalities among women are perpetuated when social capital indicators, for
example, civic participation, are based on questions with responses limited to activities
overrepresented by men. Therefore, women’s lack of interest in those activities may be
mistaken for low social capital.#3

Social capital is eroded by social fragmentation and income inequality within
neighborhood,*> which may weaken any association with late HIV diagnosis. Social
fragmentation is defined as disintegration in bonds among people within a neighborhood and
is an indication of rapid population turnover and residential instability.#6-48 Income
inequality widens social distances between persons with high and low socioeconomic status
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and socially isolate individuals.*® In our other research (Ransome Y, Kawachi |, Braunstein
SL, et al. Area-level income inequality is associated with late HIV diagnosis: Intervening
roles of HIV testing and accessibility, unpublished data, November 2015), we found that
higher income inequality was associated with higher rates of late HIV diagnosis. Racial
composition is postulated to affect the association between social capital and health, 30,
between income inequality and health,?! and may indirectly affect late HIV diagnosis.

We therefore investigated: (1) the association between social capital and late HIV diagnosis,
(2) the extent to which social capital and late HIV diagnosis varies by gender, and (3)
whether any protective association between social capital and late HIV diagnosis remain
after adjusting for social fragmentation, income inequality, and racial composition.

METHODS

Measures

Data on aggregate-ZIP code level gender-specific counts of HIV diagnosis among
individuals during 2005 and 2006 were received from the NYC Department of Health and
Mental Hygiene’s (DOHMH) HIV surveillance, which is a population-based registry of all
persons diagnosed with HIV infection since 2000 or AIDS since 1981 who meet the Centers
for Disease Control (CDC) case definitions for surveillance and were reported to the NYC
DOHMH.52 We aggregated individual counts of HIV diagnoses (n=2199) across 166 of 176
residential New York City (NYC) ZIP codes with complete data on the exposures and
outcome. We chose the ZIP codes as the unit of analysis because ZIP codes have been
shown to approximate N'YC neighborhoods well, particularly in relation to social capital >3
Moreover, ZIP codes have been shown to explain variation in health among individuals and
neighborhoods in NYC.54:%5

Outcome variable—We used the CDC’s definition of late HIV diagnosis: a CD4 count of
200 cells/ml or less, or an AIDS defining illness within 12 months of the date of HIV
diagnosis.>® We classified the proportion of persons diagnosed late, among all HIV
diagnoses. We combined data for 2005 and 2006 to improve the stability within ZIP codes
with small numbers of events.

Social capital indicators—Civic engagement, political participation, social cohesion,
and informal social control indicators were the only social capital variables in the New York
Social Indicators Survey (NY SIS), Wave 4 conducted in 2004. NY SIS is a population
representative telephone-based survey of approximately 1900 New York City residents
designed to document individual and family well-being across economic, social, and
behavioral indicators, as well as the perception of the City and services.>’ The variables
were created in two steps. First, for civic engagement—a binary variable; we performed
tetrachoric correlation analysis, extracted the correlation matrix and then performed iterated
principal factor analysis on the matrix,>® which produced a one factor solution. For political
participation, we created a binary variable 0 “does not identify with a political party” and 1
“identifies with a political party”. We then took the sum of that party affiliation measure and
a binary variable from the question “are you currently registered to vote” 0 “no”, 1"yes”, and
derived a multinomial variable of 0, “neither identify with a party or registered to vote”, 1
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“either identify with a party or registered to vote, and 2 “both identify with a party and
registered to vote”.

For continuous measures social cohesion and informal social control, we performed
principal components analyses (PCA), which produced a one factor solution for each
outcome, and we retrieved the predicted scores. In the second step, we used weighted least
squares® and multinomial regression, as appropriate with recommended social capital
predictors:3! age, gender, marital status, education, home ownership, years of residence, and
ratings of one’s neighborhood. Then, we obtained empirical Bayes predicted scores from the
regressions and aggregated those across ZIP codes.

Social fragmentation—We identified indicators from the literature*6:5% and obtained
those from the Census 2000 summary files 1 100% for NYC ZIP codes. The list of
indicators included: % female headed households; housing tenure percent; % vacant units
for rent; % vacant housing units; housing tenure rental vacancy rate; % 15 years and older
separated; % 15 years and older divorced; % with a disability; % foreign born; % of the
population who resided elsewhere 5 years ago; % in different house in different county 5
years ago; and % different house in different state 5 years ago. Consistent with prior
studies,50-61 we performed PCA on the indicators and chose, among two factors, the one
with highest Cronbach’s alpha a=0.51. That factor included: % vacant housing units,
housing tenure rental vacancy rate, % foreign-born, and % of the population who resided
elsewhere 5 years ago. A higher social fragmentation score reflects greater fragmentation
within ZIP codes.

Income inequality—We used the GINI coefficient, which indicates household income
distribution.®2 The GINI coefficient ranges from 0 to 1, where 0 indicates perfect equality
and 1 indicates perfect inequality. Further information on the calculation of the GINI at the
ZIP code level for NYC is available elsewhere.

Racial composition—The measure is the proportion of non-Hispanic black residents
within each ZIP code, derived from Census 2000 summary files 1 100%.

Statistical Analyses

We first performed correlation analysis among all variables. Given the high correlation
among the social capital indicators, we produced a set of orthogonal indicators using the
“orthog” STATA command,®® which reduces collinearity effects in multivariate regression.
We tested for trends in late HIV diagnosis rates across the indicators. In regression models,
we examined the crude associations among social capital indicators and late HIV diagnosis
using negative binomial regression with Census 2000 population as the offset variable.64 We
then tested for an interaction with gender and the social capital indicators predicting the
outcome and found borderline (p=.06) significance for civic engagement and significance
(p<.05) for political participation, and informal social control.

Based on theory and those results, we stratified all analyses by gender. We then examined
the crude association among social fragmentation, income inequality, and racial composition
with the outcome. We constructed multiple regression models by adding social
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fragmentation to the model, then income inequality and racial composition, and then all
covariates. We classified social capital indicators, social fragmentation, and income
inequality into “low”, “moderate”, and “high” to account for non-linearity with the outcome.
In all analyses, “low” is the reference category. Relative Risks (RR) are reported but
interpreted as relative odds throughout the text.

Table 1 shows results of the correlation analysis. The strongest positive correlation was
between social cohesion and informal social control (r=0.94) and strongest negative
correlation was between social cohesion and social fragmentation (r=-0.74). Figure 1 shows
a strong decreasing gradient in late HIV diagnosis rates across low to high levels of civic
participation, social cohesion, and mean of overall social capital within NYC neighborhood
(p-trend <.001), Table 2 contains the items that were used in the social capital indicators and
the distribution at the ZIP code level.

Results among men are found in table 3. In crude analyses, highest political participation
(RR=0.48, 95% CI [0.35—0.66]) and social cohesion (RR=0.58, 95% CI [0.43—0.79]) had
significantly lower relative odds of late HIV diagnosis (Model 1). Social fragmentation,
income inequality, and racial composition each were associated with higher relative odds of
late HIV diagnosis rates. In multivariate regression analyses, social fragmentation attenuated
the protective association that political participation and social cohesion had with late HIV
diagnosis rates (Model 2).

However, highest level of informal social control emerged as a significant predictor of lower
relative odds of late HIV diagnosis rates (RR=0.60, 95% CI [0.44—0.82]). In Model 3,
income inequality partially and fully attenuated the association of political participation and
social cohesion, respectively with the outcome. However, highest informal social control
was independently associated with lower late HIV diagnosis rates (RR=0.70, 95% CI [0.50
—0.97]). Adjusting simultaneously for all covariates did not eliminate the protective
association between highest levels of informal social control and late HIV diagnosis rates
(Model 4). Higher levels of income inequality were associated with higher relative odds of
late HIV diagnosis in all models. In the fully adjusted model, highest level of civic
engagement was associated with increased, but marginally significant, relative odds of late
HIV diagnosis rates (RR=1.38, 95% CI [1.01—1.89]).

Results among women are found in table 4. All social capital indicators in crude analysis
were associated with lower late HIV diagnosis rates except informal social control, which
was associated with increased relative odds in the outcome. In multiple regression analyses
adjusting for social fragmentation; civic engagement and informal social control were no
longer independently associated with late HIV diagnosis rates (Model 2). However, both
moderate (RR=0.69, 95% CI [0.52—0.93]) and highest levels (RR=0.44, 95% CI [0.29—
0.68]) of political participation were associated with lower relative odds of late HIV
diagnosis rates (Model 2). Only moderate level of social cohesion was associated with lower
relative odds of the outcome (RR=0.64, 95% CI [0.49—0.85]). Higher social fragmentation
was associated with higher relative odds of late HIV diagnosis rates. Adjusting for income
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inequality and racial composition attenuated only the association between moderate levels of
political participation and late HIV diagnosis rates. Highest level of political participation
(RR=0.43, 95% CI [0.28—0.67]) and both moderate (RR=0.70, 95% CI [0.53—0.92]) and
highest (RR=0.65, 95% CI [0.47—0.91]) levels of social cohesion were independently
associated with lower relative odds of late HIV diagnosis rates (Model 3). Interestingly, civic
engagement emerged as a significant predictor or lower relative odds of late HIV diagnosis
rates (RR=0.74, and RR=0.66, p<.05 respectively). Adjusting simultaneously for all
covariates fully attenuated the association of all social capital variables on the outcome
(Model 4).

DISCUSSION

We found that the robustness and direction of association among social capital indicators and
late HIV diagnosis had threshold effects and varied by gender. For example, in fully adjusted
models, only the highest levels of informal social control had a protective association on late
HIV diagnosis among men, whereas among women, only the highest level of political
participation and moderate levels of social cohesion was protective.

Our finding that associations between social capital and health outcomes remain after
adjustment for indicators of social fragmentation and economic inequality is consistent with
other studies.51:65-67 Our finding that from crude to adjusted models, only the highest level
of informal social control and political participation remained associated with the outcome
suggests that income inequality and social fragmentation may confound the relationship by
both eroding social capital324> and delaying HIV diagnoses.

The moderating role of gender on social capital indicators associated with late HIV
diagnosis in our study is consistent with another study that examined social capital and HIV
prevalence.1® The association between civic engagement and higher relative risk of late HIV
diagnosis among men could plausibly be attributed to men’s civic engagement, such as
participation in sports and leisure, which are different than women.#4 In some civic
participation environments, men may be more likely to participate in risk behaviors, which
can affect HIV risk. For instance, one study showed that men were more likely than women
to participate in “storkvels”—a savings club where people meet regularly, contribute money
and take turns with yielding the contribution. Participating in storkvels was associated with
higher HIV risk among men, which was mediated by alcohol consumption.%8

Women have higher levels of political participation than men,89 which could account for
why the protective association with late HIV diagnosis was only found among them. One
study found that perceived reciprocity—one aspect of social cohesion— was more strongly
correlated with lower mortality among middle aged women than men.”? Women are more
affected by inequalities that are associated with HIV infection,’? therefore, may be more
likely to engage in social cohesion and more efficaciously utilize political will to take action
on these issues. For example, women generally have higher HIV testing rates than men,
above the fact HIV tests are routine part of prenatal care.’?
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The following are limitations of our study. We had complete social capital data for 94%
(166/176) of residential ZIP codes. The 6 % of ZIP codes not available had statistically
lower late HIV diagnoses rates, proportion of persons with less than a high school diploma,
and higher median income than ZIP codes. However, there were non-significant differences
in other socio-economic demographics including: workforce participation, poverty level,
proportion of black residents and population 20 to 50 years of age. Since the social capital
indicators were compositional aggregates, weighted for census population and adjusted for
individual covariates including socioeconomic status; any likely bias on the outcome is
therefore minimal.

The NY SIS 2004 data from which the social capital indicators were derived achieved a 17%
response rate. While this rate is low for household survey data, there were no other
comprehensive comparable social capital data available for NYC for the study period;
therefore, we are unable to determine the magnitude or direction of bias this could
potentially have on the outcome. While we theorized on potential pathways between social
capital and late HIV diagnosis rates, we did not have data to examine etiological pathways
or competing theories,”374 which are critiques of social capital research.”® Although social
capital was temporal to late HIV diagnosis, data nevertheless were cross-sectional, thus
limits causal inference. Lastly, our social capital indicators do not tell us about quality of
social capital,”® or whether sources of social capital differs across organizations, and
subpopulations,’” which plausibly can affect the findings.

The study has several strengths and contributes to the debate on diversity between social
capital and health.”8 We show that social capital is associated with another diverse health
outcome—Ilate HIV diagnosis, and in a diverse location than previously studied. This study
overcomes one key critique about the lack of incorporating the multidimensionality of social
capital when studying health.”® Specifically, we theorized on how multiple indicators
potentially operate and subsequently tested those associations with the outcome. Although
additional studies are needed, we show that the associations between social capital and late
HIV diagnosis varies by gender. Our findings are consistent with other studies that found
gender differences in the association between social capital and HIV outcomes, including
HIV incidence.18.80 Next, we used several population-based data sources, which improve
generalizability of findings to the NYC population.

Our study lays the foundation for more vigorous research on the social capital and HIV-
related outcomes. Although several mediating pathways have been proposed to link social
capital with health and with HIV outcomes, there is dearth of empirical work on the topic.
We recommend additional research into the association between social capital and
hypothesized mediators such as HIV testing, and as well as associations with other HIV-
related outcomes including linkage to HIV care and engagement in HIV care.
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Late HIV diagnosis rates, per (100,000) population

25 +

M Low social capital
= Moderate

B High social capital

Civic Engagement Political Participation  Social Cohesion  Informal Social Control Mean
Figure 1.
Association between social capital (indicators and overall mean), and late HIV diagnosis
rates
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Table 2

Mean for social capital items at the individual level and median and inter-quartile ranges (IQR) in relation with
empirical Bayes estimates computed at the neighborhood level

M ean (SE)
or
Percent M edian
Statement Response options (SE) (IQR)
Civic engagement 0.09 (0.07 - 0.11)
Over the past year, have you contacted a local 1 "yes" 0 "no" 12.7 (1.04)
elected official about some need or problem?
Are you a member of a neighborhood or Idem 16.2 (1.26)
community organization?
Are you a member of a Parent/Teacher Idem 10.9 (0.81)
Association?
Are you a member of a civic association (e.g., Idem 4.9 (0.68)
League of Women Voters, Junior League)?
Are you a member of any other organization Idem 15.8 (1.22)
that provides services to the community?
How often do you attend religious services- 1 "attend almost every week or 48.5 (1.78)
almost every week or more, once or twice a more or once or twice a month" 0
month, a few times a year, or less often than "a few times a year or less often
that? than that"
Political participation 0.21 (0.15-0.29)
Avre you currently registered to vote? 1 "yes" 0 "no" 71.2 (1.82)
Generally speaking, do you usually think of 1 "identified with a political party" 29.0 (1.63)
yourself as a Republican, Democrat, 0 "no preference or does not
Independent, or what? identify with a party"
Social cohesion® 0.09 (-0.30-0.41)
How strongly do you agree or disagree with the 1 "strongly agree" 2 "somewhat 1.9 (0.03)
following statements... People around here agree" 3 "somewhat disagree" 4 "
are willing to help their neighbors? strongly disagree"
How strongly do you agree or disagree with the  Idem 2.2 (0.03)
following statements... This is a close-knit
neighborhood?
How strongly do you agree or disagree with the  Idem 2.2 (0.04)
following statements... People in this
neighborhood can be trusted?
Informal social control© 0.04(-0.32-0.28)
If children were skipping school and hanging Idem1 "very likely" 2 "somewhat 2.5(0.04)
out on a street corner, would your neighbors likely" 3 "somewhat unlikely"
be....to intervene? 4 "very unlikely"
If children were spray-painting graffiti on a Idem 1.95 (0.04)
local building, would your neighbors be...to
intervene?
If children were showing disrespect to an adult,  Idem 2.30 (0.04)
would your neighbors be...to intervene?
If a fight broke out in front of their house, Idem 2.05 (0.04)

would your neighbors be...to intervene?

Note.

aMean and percent are weighted, and SE=standard error is adjusted for survey weighted analysis among individuals (n=1470).
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b:based on empirical Bayes predicted estimates mean aggregated ZIP codes (n=166).

=Variables were reverse coded to create neighborhood level analogues so that higher scores indicated higher social capital.
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