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Abstract

People living with HIV may decide to disclose their HIV-positive status after considering the
benefits and costs. Studies have shown associations between perceived social support, depressive
symptoms and HIV disclosure among men and women; however, research assessing the mediating
pathway among these variables and the associated disparities by sex are lacking. Therefore, the
aims of this study were to determine the association between perceived social support from family
and friends and HIV disclosure to sexual partners; assess the mediating effects of depressive
symptoms; and examine the disparities by sex. Participants included 147 men and 115 women
living with HIV who took part in a disclosure intervention study. Mediation analyses were
conducted to determine the direct and indirect associations between perceived social support from
family and friends, depressive symptoms, and disclosure behavior. Depressive symptoms mediated
the association between perceived social support (from family: $=0.103, p=0.019; and from
friends: p=0.111, p=0.009) and HIV disclosure to sexual partners, specifically among women.
However, these pathways were not statistically significant among men. Women living with HIV
may benefit from two types of interventions: 1) Disclosure to sexual partners interventions, which
aim to accentuate perceived social support from family and friends through attenuating depressive
symptoms; and 2) Social support interventions, which may increase disclosure to sexual partners
via reducing depressive symptoms.
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Resumen

Las personas viviendo con el VIH pueden decidir a revelar su estado del VIH después de
considerar los beneficios y los costos. Las investigaciones han demostrado que existen las
asociaciones entre la percepcion del apoyo social, los sintomas depresivos y la revelacion del
estado del VIH para los hombres y las mujeres. Sin embargo, las investigaciones que evaldan el rol
mediador de los sintomas depresivos entre la percepcion del apoyo social y la revelacion del
estado de VIH, y las disparidades asociadas por el sexo son limitadas. Por lo tanto, los objetivos de
esta investigacion fueron determinar la asociacion entre la percepcion del apoyo social desde la
familia y los amigos, y la revelacion del estado de VIH a sus parejas sexuales; evaluar los efectos
mediados de los sintomas depresivos; y examinar las disparidades por el sexo. Los participantes
fueron 147 hombres y 115 mujeres viviendo con el VIH que participaron en una investigacion del
revelamiento del estado de VIH. Los andlisis mediadores se llevaron a cabo a determinar las
asociaciones directos e indirectos entre el apoyo social desde la familia y los amigos, los sintomas
depresivos, y la revelacion del estado de VIH. Los sintomas depresivos tuvieron un rol mediador
entre el apoyo social (desde la familia: $=0.103, p=0.019; y desde los amigos: p=0.111, p=0.009)
y la revelacion del estado de VIH a sus parejas sexuales, especificamente entre las mujeres. Sin
embargo, estadisticamente, este efecto indirecto no fue significado entre los hombres. Las mujeres
viviendo con el VIH puede beneficiarse de dos tipos de intervenciones: 1) Las intervenciones que
se enfoquen en la revelacion del estado del VIH a las parejas sexuales que se enfoquen en acentuar
el apoyo social desde la familia y los amigos por atenuar los sintomas depresivos; y 2) Las
intervenciones del apoyo social que incrementen la revelacién del estado del VIH a las parejas
sexuales por reducir los sintomas depresivos.
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Introduction

Disclosure of HIV-positive status continues to be an important consideration among people
living with HIV. People living with HIV may decide to disclose to sexual partners, family
members, friends or others, including health care providers after considering the rewards and
costs [1, 2]. HIV disclosure has been found to be associated with psychosocial and
behavioral outcomes such as sexual behavior and antiretroviral therapy adherence [3].
Kalichman et al. found that men living with HIVV who engaged in condomless sex with
partners to whom they did not disclose were less adherent to antiretroviral therapy [3]. This
may result in higher viral load and a higher chance of infecting sexual partners. Indeed,
disclosure of HIV status has been found to be associated with a lower risk of HIV
transmission among men who have sex with men (MSM) [4].

Perceived social support has been found to be associated with psychosocial outcomes,
including disclosure, among populations living with HIV. The impact of perceived social
support may vary depending on whether this support is from family or friends; however, the
majority of studies among populations living with HIV do not differentiate between the two
types [5-8]. Social support was positively associated with quality of life among people living
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with HIV in Taiwan [6] and with health-related quality of life (HRQoL; both physical and
mental health status) among adults living with HIV in Ontario, Canada [5]. Perceived social
support was also found to be negatively associated with depression among the latter study
population [5] and among injection drug users living with HIV in New York City and San
Francisco [7]. A positive statistically significant relationship was found between social
support and disclosure to anyone among newly diagnosed South African women (within 30
days) [9] and disclosure to family and friends among men and women living with HIV
recruited from infectious disease and community services clinics in the U.S. [10]. However,
the relationship between social support and disclosure to a sexual partner was not found to
be statistically significant [9]. Many studies that have focused on social support and HIV
disclosure have focused on non-US populations. Although, Kalichman et al. focused on a
US population, they did not assess disclosure to sexual partners as a separate measure [3].
Nevertheless, these studies indicated that the greater support that an individual perceives, the
higher the likelihood of better health outcomes, but also warrant further investigation into
the differences that may exist in the impact of perceived social support from family and
friends.

Depressive symptoms have also been linked to disclosure among populations living with
HIV. For example, Kiene et al. found that, among participants who were diagnosed with
HIV, disclosure to a partner on a specific day was associated with greater depressive
symptoms on that day among outpatients in Uganda following HIV testing. However, if
disclosure occurred within 28 days after diagnosis, there were lower depressive symptoms at
the end of those 28 days [11]. Nevertheless, Cook and colleagues did not find statistically
significant correlations between depressive symptoms and any type of HIV disclosure (to a
sex/romantic partner, family member or friend/other person) among young MSM aged 12 to
24 using data from the Adolescent Trials Network [12]. Other studies have shown that
depressive symptoms were negatively associated with disclosure self-efficacy and HIV
disclosure to partners among newly diagnosed MSM in New York City [13], and that time to
first disclosure of HIV status was positively associated with depression among women living
with HIV in Washington, D.C. [14]. Based on these findings, depressive symptoms may be
negatively associated with disclosure to sexual partners among men and women in the
current study population.

Feeney and Collins formulated a theoretical model on thriving through relationships and
identified perceived social support as one of the interpersonal processes impacting thriving
[15]. Based on this framework, they suggest that source of strength support promotes
thriving through adverse events [15]. Thriving occurs not only through buffering stress, but
also through reframing as a way to elicit positive changes in a variety of ways, including
improvements to psychological and social well-being. One of the immediate outcomes of
receiving source of strength support is change to a person’s emotional state, for example, a
decrease in distress and an increase in security. This theoretical model may help to explain
the mediation pathway between perceived social support, depressive symptoms, and
disclosure to sexual partners. Source of strength support (perceived social support from
family or friends) may lead to a decrease in distress (fewer depressive symptoms), which
may lead to motivation to change or a changed circumstance (disclosure of HIV status to
sexual partners).
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Potential Confounders

In assessing the relationship between perceived social support and HIV disclosure, potential
confounders, which may alter the association, should be considered. Variables are
considered to be confounders if they are associated with perceived social support and HIV
disclosure but are not in the pathway between perceived social support and HIV disclosure.
Results of studies examining the relationship between perceived social support and time
since diagnosis have been mixed [5, 16-19]. Time since diagnosis has been found to be
associated with perceived social support from friends and family where individuals who
have known about their diagnosis for longer periods (greater than 10 years) scored higher on
perceived social support compared to those who had a shorter time since diagnosis (less than
10 years) [17]. However, Bekele et al. [5] and Hinnen et al. [16] did not find this relationship
statistically significant. Other studies have shown that as time since diagnosis increases,
disclosure of HIV status also increases [18, 19]. Number of sexual partners was also found
to be negatively associated with HIV disclosure [20, 21] and perceived family and other
social support [22]. Age has been found to be positively [20] and negatively [23] associated
with HIV disclosure, depending on the population and the operationalization of age.

The interaction of sexual orientation and sex was linked to social support where MSM
reported relying more on “chosen families” (networks of formed kinship usually due to
rejection from biological families compared to women who have sex with women (WSW)
[24]. The intersection of sexual orientation and race has been associated with unprotected
sexual intercourse and non-disclosure of HIV status to partners [25]. Racial differences have
been found in disclosure where White participants were more likely to disclose their HIV
status compared to other races and ethnicities [26]. Education level has also been shown to
be positively related to HIV disclosure [27] and social support [28, 29]; and being employed
was linked to greater perceived social support among adults living with HIV [5], albeit
among non-US populations. Based on this review of the literature, potential confounders
considered for the current study were time since diagnosis, number of sexual partners in the
past 30 days, age, sexual orientation, race, education, and employment.

Potential Moderation by Sex

The pathway between perceived social support, depressive symptoms and disclosure to
sexual partners may also vary by sex. Even though research examining social support among
populations living with or at-risk for HIV tend to focus on either men [30, 31] or women
[32, 33], and not both men and women, one study among European men and women living
with HIV found that women reported a higher need for social support compared to men [28].
Risser et al., examined populations at-risk for HIV, and found that lack of social support
from a significant other was associated with depressive symptoms for both men and women
[34]. Another study examined disclosure of HIV status and social support among people
living with HIV in Iran [35], and these authors found that HIV-positive men were less likely
to disclose their HIV status to anyone compared to HIV-positive women. By determining the
association between perceived social support and HIV disclosure separately for men and
women, and depressive symptoms as a potential mediator, we will be able to identify
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specific target points for future interventions geared specifically towards men and/or women
living with HIV.

Rationale and Study Aims

Methods

Kalichman et al. examined a generalized model, which showed that HIV disclosure was
associated with perceived social support, and perceived social support was associated with
depressive symptoms among men and women living with HIV [10]. However, Kalichman et
al. assessed disclosure to family and friends, and did not examine disclosure to sexual
partners. A more recent study examining social support and disclosure among youth aged 12
to 24 living with HIV found that social support did not differ by disclosure to family
members [36]. Bekele et al. also found that perceived social support had a stronger indirect
effect on physical and mental health status via depression [5].

HIV disclosure to family and HIV disclosure to sexual partners may be linked but are
considered to be distinct concepts. Kalichman et al. state that disclosure to sexual partners is
more associated with focusing on others, such as protecting a partner from exposure, while
disclosure to family members may be focused more on the individual in garnering social
support and relieving stress from hiding one’s status [10]. However, studies examining the
association between perceived social support, depressive symptoms, and particularly, HIV
disclosure to sexual partners are lacking. In addition, studies are needed that will examine
these pathways by sex.

Therefore, the aims of the current study were threefold: 1) Determine the extent to which
perceived social support was associated with HIV disclosure to sexual partners; 2) Assess
the mediating effects of depressive symptoms on the relationship between perceived social
support and HIV disclosure; and 3) Examine the disparities by sex in this relationship. Based
on the theoretical model of thriving by Feeney and Collins [15], we hypothesized that: H1)
Perceived social support would be positively associated to HIV disclosure to sexual partners;
H2) Depressive symptoms would mediate the association between perceived social support
and HIV disclosure; and H3) H1 and H2 would be true for both men and women.

Data Source and Study Population

Data were obtained from 346 people (191 men and 155 women) living with HIV from the
baseline assessment of a disclosure intervention randomized clinical trial. This intervention
was designed to help people living with HIV decide whether to disclose their HIV serostatus
to family members and took place in a Southeastern metropolitan statistical area (MSA). To
be eligible, participants had to be at least 18 years old, living with HIV, expressed an interest
in learning more about disclosure to a family member, indicated they had a desire to disclose
their HIV status, and had at least one family member who was not aware of their HIV status.
Questions at baseline assessed disclosure to family members and to sexual partners.

Due to the lack of research assessing the association between perceived social support and
disclosure to sexual partners, disclosure to sexual partners served as a dependent variable.

AIDS Behav. Author manuscript; available in PMC 2020 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Brown et al.

Measures

Page 6

As a complete case approach to handling missing data was used, 84 participants were
excluded from the current study for missing data. Therefore, the resultant sample size was
262 (147 men and 115 women). Comparing participants who were missing data on
disclosure behavior and those who were included in the study, there were no statistically
significant differences in sex, age, sexual orientation, ethnicity, education, employment, and
time since diagnosis. There was a statistically significant difference with regards to race,
with more Black than White participants remaining in the analysis.

The study did not exclude participants who answered “0” to the question, “How many
different sexual partners have you had over the last 30 days?” as it was possible to have
disclosed to a sexual partner in the past 30 days without having sex with him/her. The study
sample was also not restricted to men and women who had recent sexual partners who were
unaware of the respondent’s HIV status as disclosure could have been with sex partners with
whom no recent activity took place.

Participants were recruited from AIDS service organizations, HIV-related venues, local
newspapers and social media websites. Purposive sampling was used to oversample racial
minority participants living with HIV. Baseline questionnaires were completed using audio-
computer assisted self-interviewing. Participants provided written informed consent and
could earn $50 for participating at baseline. The [held for review] Institutional Review
Board approved the study.

Perceived Social Support.—Perceived social support was operationalized by The
Perceived Social Support From Family (PSS-Fa) Scale and The Perceived Social Support
From Friends (PSS-Fr) Scale [37]. Each scale was used to measure an individual’s
perception that his/her needs for support and information were met by either their family or
friends. The PSS-Fa and PSS-Fr had 20 items each that were scored on a Likert-type scale
ranging from Strongly disagree (1) to Strongly agree (4) for positively worded items and
Strongly agree (1) to Strongly disagree (4) for negatively worded items. An example of a
positively worded item was “My friends give the moral support that | need.” An example of
a negatively worded item was: “Most other people are closer to their family than | am.” The
20 items were summed for each scale to obtain a sum score, with higher scores indicating
greater perception of family and friend support. The standardized Cronbach’s alpha values
for the PSS-Fa in the current study were 0.95 overall, 0.94 for men, and 0.95 for women.
The standardized Cronbach’s alpha values for the PSS-Fr were 0.92 overall, 0.92 for men,
and 0.92 for women.

Depressive Symptoms.—Depressive symptoms were measured by the Center for
Epidemiologic Studies-Depression (CES-D) Scale [38]. The CES-D has 20 items, which
measure symptoms such as hopelessness, poor appetite and sleeplessness, and are scored on
a Likert-type scale ranging from Rarely or None of the time (0) to Most or all of the time
(3). An example item was: “I was bothered by things that usually don’t bother me.” Scores
of items were summed to obtain a sum score where higher scores represented greater
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depressive symptoms. The standardized Cronbach’s alpha values for the CES-D were 0.91
for the overall population, 0.91 for men, and 0.90 for women.

HIV Disclosure Behavior.—Disclosure of HIV status to sexual partners was measured by
the Disclosure Behavior Scale (DBS), which has 10 items and asked participants about their
disclosure behavior within the last 30 days. Items were scored on a Likert-type scale with
answers ranging from None (1) to A/l (5). Items in the DBS differed based on if the
participant identified as male or female. For example, questions asked of men included “I
have disclosed my HIV status to — of the partners with whom I had insertive anal/vaginal
sex with/without a condom.” Questions that were asked of women: “I have disclosed my
HIV status to — of the partners with whom | had receptive vaginal sex with/without a
condom.” An example of a question that was asked of both men and women included: “I
have disclosed my HIV status to — of the partners with whom I had receptive anal sex with/
without a condom.” The variable was created by calculating the mean across the
corresponding items. The standardized Cronbach’s alpha values for the DBS were 0.98 for
men and 0.97 for women.

Analytic Approach—The distribution of sociodemographic characteristics was assessed
using descriptive statistics. Mean and standard deviation values of perceived social support
from family and friends, depressive symptoms and disclosure behavior by sociodemographic
characteristics were obtained. Pearson correlation coefficients measuring the linear
relationship between age and time since diagnosis (as continuous variables) and perceived
social support, depressive symptoms and disclosure behavior were also examined (Table 1).
Descriptive statistics were also used to describe sexual behaviors of the study sample (Table
2). PROC CALIS was used to conduct path analyses to determine the direct and indirect
associations between perceived social support from family and from friends (independent
variables), depressive symptoms (potential mediator), and HIV disclosure behavior
(dependent variable). Using PROC CALLIS, the matrices of indirect effects were calculated
by the difference between the total effects and direct effects matrices [39]. One mediational
model was analyzed for each study population (overall, men, and women) and for each
independent variable using Shrout and Bolger’s recommendations [40]. Shrout and Bolger
found that in a mediational model, the effect of the independent variable on the dependent
variable should not be a deciding factor for mediation analyses. Direct and indirect estimates
are provided in Tables 3A and 3B, and Tables 4A and 4B, respectively. Figures 1, 2, 3 and 4
show the adjusted direct estimates for men and women. Values for the proportion of variance
explained are also shown in the figures. All models were adjusted for time since diagnosis,
number of sexual partners in the past 30 days, age, sexual orientation, race, education level,
and employment. All analyses were performed in SAS 9.4 (SAS Institute, Cary, NC).

Table 1 shows the distribution of sociodemographics, perceived social support from family,
perceived social support from friends, depressive symptoms, and HIV disclosure behavior.
There were no statistically significant differences in perceived social support from family by
any sociodemographic characteristic. However, there were statistically significant
differences in perceived social support from friends by sex, sexual orientation, education,
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employment, income, and time since diagnosis. Men had a higher mean value of perceived
social support from friends compared to women, and MSM had the highest mean value
compared to heterosexual men and women, and women who have sex with women (WSW).
As education increased, perceived social support by friends increased. Participants reporting
full-time employment and earning more than $1,000 per month also reported the highest
mean value compared to those reporting part-time employment, unemployment and earning
$1,000 per month or less. In addition, as time since diagnosis (as a continuous variable)
increased, perceived social support from friends decreased.

There were also statistical differences in depressive symptoms by education, employment
status and income. As education and income level increased, mean score of depressive
symptoms decreased. Participants who were employed full-time had the lowest mean (SD)
value of depressive symptoms at 16.3 (11.5) while those who had student/retired/disabled/
unemployed status had the highest mean (SD) value of depressive symptoms at 24.5 (11.2).
With regards to HIV disclosure behavior, there were statistically significant differences by
sexual orientation, race, education, and income. MSM had the highest mean HIV disclosure
behavior and heterosexual women had the lowest. White participants had higher disclosure
behavior than Black and “Other” participants. Pertaining to education, participants with
some college experience had higher disclosure behavior than those with less than high
school. Finally, as income increased so did disclosure behavior.

Descriptive statistics of sexual behaviors of the study sample among men and women are
shown in Table 2. On average, participants reported two sexual partners in the past 30 days
(data not shown), with men reporting an average of three partners and women reporting an
average of one partner.

Table 3A shows the direct standardized estimates between perceived social support from
family and depressive symptoms, perceived social support from family and disclosure
behavior, and depressive symptoms and disclosure behavior among the overall study
population and among men and women. After adjusting for time since diagnosis, number of
sexual partners in the past 30 days, age, sexual orientation, race, education, and
employment, perceived social support from family was statistically significantly and
negatively associated with depression overall (B=—0.290, p=<0.001), and among men (B=
-0.224, p=0.004) and women (p=-0.400, p=<0.001). There were no statistically significant
associations between perceived social support from family and HIV disclosure behavior.
However, depressive symptoms were negatively associated with HIV disclosure behavior
among the overall population (p=-0.162, p=0.011), and women (p=-0.257, £=0.008).

Table 3B shows the direct standardized estimates between perceived social support from
friends and depressive symptoms, perceived social support from friends and HIV disclosure
behavior, and depressive symptoms and HIV disclosure behavior among the overall study
population, and among men and women. After adjusting for time since diagnosis, number of
sexual partners in the past 30 days, age, sexual orientation, race, education, and
employment, perceived social support from friends was statistically significantly and
negatively associated with depression overall (=-0.366, p=<0.001), and among men (p=
-0.396, p=<0.001), and women (B=—0.337, p=<0.001). There were no statistically
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significant associations between perceived social support from friends and HIV disclosure
behavior. However, depressive symptoms were negatively associated with disclosure
behavior overall (=-0.182, p=0.006) and among women (p=-0.328, p=<0.001).

Figure 1 and Figure 2 show the mediation diagrams for men and women, respectively with
perceived social support from family as the main independent variable. Figure 3 and Figure
4 show the mediation diagrams for men and women, respectively, with perceived social
support from friends as the main independent variable.

The indirect standardized estimates between perceived social support from family,
depressive symptoms, and disclosure behavior overall and among men and women are
shown in Table 4A. After adjusting for time since diagnosis, number of sexual partners in
the past 30 days, age, sexual orientation, race, education, and employment, there was a
statistically significant indirect effect between perceived social support from family and HIV
disclosure behavior via depressive symptoms among the overall study population ($=0.047,
£~=0.024) and among women ($=0.103, p=0.019). Table 4B shows the indirect standardized
estimates between perceived social support from friends, depressive symptoms, and HIV
disclosure behavior. After adjusting for time since diagnosis, number of sexual partners in
the past 30 days, age, sexual orientation, race, education, and employment, there was a
statistically significant indirect effect between perceived social support from friends and
HIV disclosure behavior via depressive symptoms among the overall study population
(B=0.067, p=0.011) and among women (p=0.111, p=0.009).

Discussion

To our knowledge, this is the first study to examine the mediating effects of depressive
symptoms between perceived social support from family and friends, and HIV disclosure to
sexual partners. The primary findings of this study were that perceived social support from
family or friends was not directly related to HIV disclosure to sexual partners, which did not
support H1. However, depressive symptoms mediated the association between perceived
social support from family and friends, specifically among women, which supported H2 and
partially supported H3.

Perceived Social Support and HIV Disclosure Behavior

Contrary to expectations, neither social support from family nor social support from friends
was directly associated with HIV disclosure to sexual partners among men and women.
Previous studies have shown an association between social support and HIV disclosure to
anyone [9] including family and friends [10], but not between social support and HIV
disclosure to sexual partners [9]. These results along with the current study’s findings
indicate that perceived social support (from family and friends) may be important for
disclosure to family or friends but may not play a significant role in disclosure to sexual
partners.

Perceived Social Support and Depressive Symptoms

Prior research both conflicts and supports these findings that perceived social support is
negatively associated with depressive symptoms among populations living with HIV [7, 41].
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These mixed findings may be due to differences in study populations and the way depression
or depressive symptoms were operationalized. Shrestha et al. did not find a statistically
significant association between social support and depression among incarcerated Malaysian
men with HIV and opioid dependence [42] and similar results were found among Namibian
adults living with HIV [43]. Other studies have found that social support was negatively
correlated with depression among people living with HIV, including MSM in China [41],
hospital patients in Vietnam [44], and among injection drug users in New York City and San
Francisco metropolitan statistical areas [7]. The current study’s findings also help to confirm
the link between social support and better health outcomes among populations living with
HIV [41, 45-47] and the need to consider a social support component [7] in interventions
geared towards attenuating depression.

As the data for this study were collected at baseline, it is possible there may be a
bidirectional association between perceived social support and depressive symptoms, such
that depressive symptoms may also impact perceived social support from family and friends.
The majority of studies examined perceived social support as a determinant of depressive
symptoms [44, 47, 48]; however, it is plausible that the more depressed an individual may
feel, the less support he/she may perceive from friends and family[49].

Depressive Symptoms and HIV Disclosure Behavior

The current study also found that depressive symptoms were negatively associated with HIV
disclosure behavior among women, but not men. Previous studies’ findings on the
relationship between depressive symptoms or depression and HIV disclosure have been
conflicting. Cook and colleagues did not find statistically significant correlations between
depressive symptoms and any type of HIV disclosure (to a sex/romantic partner, family
member or friend/other person) among young MSM aged 12 to 24 from 20 U.S. cities [12].
However, Abler et al. found that depressive symptoms were negatively associated with
disclosure to sexual partners among newly diagnosed MSM living with HIV [13]. Patel and
colleagues did not find a statistically significant association between depressive symptoms
and number of disclosures among women [50]. However, Kiene et al. found that depressive
symptoms were associated with HIV disclosure behavior among adult Ugandan men and
women, but this relationship was dependent on time since diagnosis [11]. Another study
found that a longer time to first HIV disclosure, but not extent of disclosure was associated
with depression among women from the Women'’s Interagency HIV Study in Washington,
D.C. [14].

It is possible that the association between depressive symptoms and HIV disclosure vary
depending on sociodemographic characteristics. However, in the current study, even after
assessing moderation by sex and adjusting for sociodemographics, the association between
depressive symptoms and a lower likelihood of disclosure to sexual partners remained
statistically significant for women, but not for men. These findings suggest that depressive
symptoms may negatively impact women’s decision to disclose their HIV status to their
partners, but this link may not be significant for men living with HIV.
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Mediation of Depressive Symptoms between Perceived Social Support and HIV Disclosure

Along these lines, depressive symptoms mediated perceived social support from family and
friends and HIV disclosure for women, but this pathway was not statistically significant for
men. As the relationship between perceived social support and HIV disclosure was not
statistically significant, these findings suggest that depressive symptoms fully mediated the
association between perceived social support and HIV disclosure for women. Research has
shown that women may be more susceptible to social rejection challenges compared to men
[51]. This greater susceptibility may also help to explain the higher rates of depression that
are usually seen among women compared to men [51]. Lower perceived social support from
family and friends may be considered to be “social rejection”, especially among populations
who are living with HIV, which continues to be a stigmatized illness [52-54]. Indeed,
Kendler et al. found that women were more susceptible to depressogenic effects of lower
levels social support compared to men [55].

As the study design was cross-sectional, it is also possible that disclosure to sexual partners
could have influenced depressive symptoms, which may have then impacted perceived social
support among women. Previous studies have shown that disclosure of HIV serostatus to
partners may be associated with depressive symptoms among women [56] and depressed
individuals may be less likely to feel supported by their family and/or friends compared to
those who are not depressed [49].

The Thriving Theoretical Framework

The thriving theoretical framework, which emphasizes immediate outcomes such as self-
acceptance, resilience and autonomy as a result of source of strength support such as
perceived available support [15] may help to explain the findings in the current study. Based
on the current findings, the thriving theoretical framework holds true for women with regard
to the mediation pathway between perceived social support from family and friends, and
HIV disclosure to sexual partners via depressive symptoms. In other words, social support,
whether from family or friends, may have a stronger effect on certain behavioral outcomes
among women through the reduction of depressive symptoms. Previous research has found
that social support is a strong factor in thriving (excellent or very good) health, especially
among women [57].

Limitations and Strengths

There are limitations to consider in the context of these findings. The study design was
cross-sectional; therefore, causality cannot be determined. Perceived social support from
family in the current study was not specific to HIV. Social support specific to living with
HIV may differ from general social support that an individual may receive from family. It
may be hypothesized that the greater the social support perceived specific to living with HIV,
the greater HIV disclosure may occur. One instrument that may be used in future studies to
assess perceived social support specific to living with HIV is the PSS-HIV, which assesses
an individual’s perceived support based on social interactions [58]. Another limitation to the
study was excluding participants who did not answer questions on disclosure. The majority
of participants who had no sexual partners in the last 30 days also did not answer the
questions on disclosure. Since the questions on HIV disclosure behavior were limited to
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disclosure in the past 30 days, we were only able to consider disclosure within this time
frame. The study sample was not restricted to men and women who had recent sexual
partners, as recent disclosure may have taken place with sex partners with whom no recent
sexual activity took place, thereby possibly introducing confounding in the analysis. Future
research could examine the association between perceived social support, depressive
symptoms, and HIV disclosure longitudinally and determine if these associations remain or
change with operationalizing HIV disclosure behavior within other time periods (for
example, in the past six months and 12 months). In addition, understanding disclosure
among individuals who have sex less frequently is also important. Future studies should also
examine HIV disclosure among individuals who do not report recent sexual activity, for
example, in the past month or past three months. The study findings are from men and
women living in a U.S. southeastern metropolitan statistical area who indicated an interest in
learning more about disclosure and a desire to disclose their HIV status to a family member.
Therefore, these findings may not be generalizable to men and women living with HIV in
other geographical locations. Data on key variables such as engagement in treatment,
antiretroviral adherence, viral load, injection drug use, and seropositioning were not
collected in the current study. These measures may affect one’s decision on whether to
disclose to sexual partners and should be considered in future research.

Nevertheless, the study also had some strengths. We had large sample sizes for the overall
population (A=266), and for men (7=150) and for women (/7=116). All primary variables,
perceived social support, depressive symptoms, and disclosure behavior were measured
using continuous variables, which protect against loss of power in analyses compared to
using categorical variables. In addition, internal consistency was excellent for all primary
variables. Finally, participants who were included and excluded from the study differed on
one sociodemographic variable: race; with more Blacks remaining in the sample than
Whites. As Black men and women continue to be disproportionately affected by HIV,
ensuring they are represented in studies continues to be critical.

Conclusions

Depressive symptoms mediated the association between perceived social support from
family and HIV disclosure to sexual partners among women living with HIV. Disclosure
interventions that are aimed towards disclosure to sexual partners should focus on
accentuating social support and attenuating depressive symptoms. However, due to the
potential bidirectional association, social support interventions with a focus on reducing
depressive symptoms may also impact disclosure behaviors. Women living with HIV may
benefit greatly from interventions using these dual approaches. Future research is needed to
determine if the same results would apply to perceived social support specific to living with
HIV; and to determine psychosocial factors associated with HIV disclosure among men
living with HIV. Future studies may also delve into alternate mediation pathways leading to
HIV disclosure and assessing the associated disparities by sex. Longitudinal studies
establishing temporal sequence among social support, depression and HIV disclosure are
also warranted to determine the directionality of these pathways.
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Figure 1.
Mediation Diagram Showing Adjusted Model for Perceived Social Support from Family,

Depression, and HIV Disclosure among Men
Note: **p<0.01
oo pepresent statistically significant pathways

Values for the proportion of variance explained are shown in percentages.
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Figure 2.
Mediation Diagram Showing Adjusted Model for Perceived Social Support from Family,

Depression, and HIV Disclosure among Women
Note: ***p<0.001; **p<0.01

====% represent statistically significant pathways

Values for the proportion of variance explained are shown in percentages.
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Figure 3.
Mediation Diagram Showing Adjusted Model for Perceived Social Support from Friends,

Depression, and HIV Disclosure among Men
Note: ***p<0.001

-------- * represent statistically significant pathways

Values for the proportion of variance explained are shown in percentages.
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Figure 4.
Mediation Diagram Showing Adjusted Model for Perceived Social Support from Friends,

Depression, and HIV Disclosure among Women
Note: ***p<0.001

- - -4 represent statistically significant pathways

Values for the proportion of variance explained are shown in percentages.

AIDS Behav. Author manuscript; available in PMC 2020 March 01.



Page 21

Brown et al.

(91) 8¢ (oer) zze (6'0T) 295 (Tv1)§18  (1'9€) 56 aBa|j0D awos
(81)Ce (e01) 9°€C (0'6) T°€S (sT1) 605 (0°0E) 8L 10042S YbIH
2000 (t12z 6000 (S01) 292 9T00 (T'T1)22S 2S00  (Fen)vey  (Sve)¥9  100yds yby ueys sse
uoireonp3g
(81)ve (sT1) £°€C (€'01) €45 (zet)cos  (6'88) €€C o1uedsIH-uoN
9650 (81)€e 1890 (rer)eve SyT0  (LT1)22S 8190 (€€1)9T1S  (TTT)6C o1uedsiH
Aouyig
(1) 0°€ (6€T) L°€T (z'8) 228 (5'91) 5'05 (6'¢) 0T Jayro
(L1 Le (rem)zee (eTT) 8'GS (8v1)zer  (05e) 16 aMUM
¥€0°0 (81)0°€ ws0o  (60T)0ve €1e0 (Tor)8€es 8120 (6T1)GTS (2'T9) 6ST oelg
aoey
(81 ve (5eT) T'9C (06) G'es (Ly1) 9Ly (69) 81 MSM
(VR 9=/ (6'01) 2'¥C (901) £'€S (zer)g05  (0'2€) 26 USWOM [ENX3s0JaloH
(6T)Ce (5z1) 892 (1'6) 625 (6TT) V'es  (L€1) 9¢ US| [eNX8S0.a10H
2000 (CRIPES 120 (FTT)LTE 8v00 (L01) 895 8.€0 (e€T)86y (v2v) TTT NSIN
uolyeIuBLIO [eNXeS
(81)6C (€TT) §¥C (701) T'€S (ret) 005 (6'€v) STT aewa
e (1) 9°¢ TST0  (LTT)GCe 9800 (ro1)6'SS ¥690 (0€T) L0S  (T'9S) L¥T aleN
x5
(81)Ce (6'01) 'TC (z'6) 9%5 (zer) 016 (98¢) TOT +0S
(81)Te (eT1) €V (so1) €€ (6zn)Tey  (2Tv) 80T 6-5€
(81)9°%€¢ (0zr) zse (sen)eLs (eer)ees  (esT) Ov ve-52
GSS'0 (81)€e eeTo  (Ls1T9e v.T0 (LTI T6S L1950  (2'ST) TS (09 et v¢-81
9020 800-  SeT0 0T°0- 1500 Zro-  S180 100- (FInesy (as ‘ves V) by
(as) ues (as) vesn (as) ues N
spusii4 Ajiwred
Joineyeqg 1Joddng 1Joddng
2.InsoosIa swodwAs [BI00S  anfeA [e10s
anfend AIH 8neAd aAssei0ed  oneAd  POARDRd -d  penRIRd (%) N ISR eYD
Joineysg

3Inso[as1g AIH pue swoldwAs alssaidaq ‘spusli4 pue Ajiwe wol) 1oddng [e190S paaladlad ‘sonsiiaoeley) alydesbowapoldos Jo uonnguisia

Author Manuscript

‘TalqeL

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2020 March 01.



Page 22

“UBLLIOM PUR UBW JO Payse 81aMm suonsanb 1uaJayIp asnedaq USWOM pue usl J0j paurelqo Jou uostieduwod anfen-d,

SIBdA ¢ <

(8meze (zT1)9°€C (98) L'es (9zr) g8y (€€2) 19 sieak oz S 0y sieah OT<

LTmee (oet) L€ (#'0T) 0¥ (zer) 106 (zee) 18  sieak QTS 01sieak G <

(21)9¢ (9'11) 0°02 (0'1T) 95 (621) 515 (0'T2) 5§ s1eak G5 0} 1eak 1<

(61 0°€ (ror oz (L11) §°88 (6y1) 86y  (09T) 2 1eak 15

0650 (8T Ve €500 (eTT)6'CC 8020 (STT)LLS TL60 (2er)Ses (59) L1 (as ‘vea N)
€€5°0 ¥0°0- LvL0 200 €100 GT0-  STO 600- (98)0€T  SssoubelpaousswiL
(L1 Le (9z1) 6T (soT) 585 (0¥ 1es (622 €L T00'T$<

(Lmee (6'6) L'22 (z'6) v'es (zer)e0s  (68€) 20T 000'T$-005$

1200 (81)0e  T000> (FTT)2Le  T000> (TTT)TYS 68€0 (9€T) 06y  (cee) /8 005$-0$

awioou |

pakojdwaun/pajgesiq

Brown et al.

Lmee (Z11) 592 (v°o1) 8°€S (oer) 66y  (2'82) G0T /PRIy AUBPMS
(6T)0°C (L1972 (6'8) 875 (ren)osy  (€01) L2 awin-led
2140) (6T)9¢ €000 (STT)€9T 1000 (901)209 /800 (zer)gss  (STT)0E awn-|n4
pefojdw3
(6T)Z°¢ (g01) ¥'81 (€°0T) €65 (Sv1) 667 (z6) vz  peib-isod/s , Jojayoeg
(as) ues iy (as) uesN (as) ues iy
spusii Ajiwred
Joineyeqd 1i0ddng 1Joddng
9.nsoasig swoldwis [IO0S  anfeA [e1os
anfeA-d AIH oneA-d  oAsseuded  aneA-d  PRARIRd d  peARdsed (%) N oIs1e108 YD

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2020 March 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Brown et al.

Sexual Behaviors in the Past 30 days among Men and Women Living with HIV in study sample

Table 2.

Sexual Behavior Men Women
N (%) N (%)
Number of sex partners (Mean, SD) * 27(55) 11(25)
Insertive anal sex with a condom 51 (34.7) --
Insertive anal sex without a condom 41(27.9) -
Receptive anal sex with a condom 51(34.7) 19 (16.5)
Receptive anal sex without a condom 39 (26.5) 9(7.8)
Giving oral sex with a condom 25(17.0) 30(26.1)
Giving oral sex without a condom 77 (52.4) 31(27.0)
Receiving oral sex with a condom 28 (19.0) 21(18.3)
Receiving oral sex without a condom 68 (46.3) 25(21.7)
Insertive vaginal sex with a condom 28(19.0) --
Insertive vaginal sex without a condom 13(8.8) --
Receptive vaginal sex with a condom - 62 (53.9)
Receptive vaginal sex without a condom  -- 27 (23.5)

*
Range of partners (Men: 0 to 40; Women: 0 to 27)
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Table 3A.
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Direct Standardized Estimates between Perceived Social Support from Family, Depressive Symptoms and HIV

Disclosure Behavior among Men and Women

Depressive Symptoms  HIV Disclosure Behavior ~ Depressive Symptoms —>
HIV Disclosure
Behavior
B p-value B p-value B p-value
Crude (Unadjusted)
Overall  -0.309 <0.001 0.104 0.098 -0.164 0.009
Men -0.223 0.005 0.083 0.328 -0.127 0.126
Women  -0.417 <0.001 0.132 0.182 -0.175 0.075
Adjusted?
Overall  -0.290 <0.001 0.117 0.061 -0.162 0.011
Men -0.224 0.004 0.094 0.260 -0.128 0.137
Women  —0.400 <0.001 0.149 0.118 -0.257 0.008

a, . . . . . . . . . .
Adjusted estimates controlled for time since diagnosis, number of sexual partners in the past 30 days, age, sexual orientation, race, education, and

employment.
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Table 3B.
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Direct Standardized Estimates between Perceived Social Support from Friends, Depressive Symptoms and
HIV Disclosure Behavior among Men and Women

Depressive Symptoms  Disclosure Behavior  Depressive Symptoms —>
HIV Disclosure
Behavior
B p-value B p-value B p-value
Crude (Unadjusted)
Overall  -0.383 <0.001 0.999 0.125 -0.158 0.015
Men -0.383 <0.001 0.193 0.025 -0.072 0.409
Women —0.368 <0.001 -0.056 0.567 -0.251 0.008
Adjusted?
Overall  -0.366 <0.001 0.044 0.505 -0.182 0.006
Men -0.396 <0.001 0.141 0.123 -0.096 0.295
Women  —0.337 <0.001 -0.029 0.759 -0.328 <0.001

a, . . . . . . . . . .
Adjusted estimates controlled for time since diagnosis, number of sexual partners in the past 30 days, age, sexual orientation, race, education, and

employment.

AIDS Behav. Author manuscript; available in PMC 2020 March 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Brown et al.

Table 4A.

Page 26

Indirect Standardized Estimates between Perceived Social Support from Family, Depressive Symptoms and
Disclosure Behavior among Men and Women

B p-value
Crude (Unadjusted)
Overall  0.051 0.019
Men 0.028 0.180
Women  0.073 0.094
Adjusted?
Overall  0.047 0.024
Men 0.029 0.187
Women  0.103 0.019

a, . . . . . . . . . .
Adjusted estimates controlled for time since diagnosis, number of sexual partners in the past 30 days, age, sexual orientation, race, education, and
employment.
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Indirect Standardized Estimates between Perceived Social Support from Friends, Depressive Symptoms and
Disclosure Behavior among Men and Women

B p-value
Crude (Unadjusted)
Overall  0.061 0.022
Men 0.028 0.416
Women  0.092 0.025
Adjusted?
Overall  0.067 0.011
Men 0.038 0.305
Women  0.111 0.009

a, . . . . . . . . . .
Adjusted estimates controlled for time since diagnosis, number of sexual partners in the past 30 days, age, sexual orientation, race, education, and
employment.
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