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Abstract

People living with HIV (PLWH) have a higher risk of experiencing sexual assault. Prior studies
have shown independent associations between sexual assault, depression and ART adherence.
However, research analyzing the potential mediating effects of depressive symptoms between
sexual assault and ART adherence, and the associated age and sex disparities, especially among
PLWH in the Southern United States, is lacking. Therefore, the current study sought to determine
whether depressive symptoms mediate the association between sexual assault and ART adherence
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and to evaluate the associated age and sex disparities among PLWH in South Carolina. Data were
collected from 337 individuals who received HIV care from an immunology center in South
Carolina. Crude and adjusted path analysis models stratified by age and sex were used to
determine the association between sexual assault, depressive symptoms and ART adherence.
Depressive symptoms were associated with ART adherence among adults aged 18-34 (p=—0.281,
£~=0.018) and 35-49 (p=-0.185, p=0.005), and men (B=-0.205, p=0.011). Sexual assault was
associated with depressive symptoms (f=0.211, p=0.001) and with ART adherence (p=—0.172,
~0.010) among adults 35-49. Among men (B=-0.238; £p=0.029) and women (p=-0.344,
p=0.001), sexual assault was associated with ART adherence; and among women, sexual assault
with depressive symptoms (=0.280, p=0.006). Depressive symptoms mediated the association
between sexual assault and ART adherence among adults 35-49 (p=-0.039, p=0.035).
Interventions addressing depressive symptoms may improve ART adherence among adults aged
18-34, 35-49 and men. Programs also addressing depressive symptoms and using trauma-
informed approaches may improve ART adherence especially among middle-aged populations,
men, and women.

Keywords
sexual assault; ART adherence; depression; men; women

Introduction

HIV continues to be a public health challenge globally and in the United States (US) (World
Health Organization, 2019; Centers for Control Disease and Prevention, 2018b). The World
Health Organization (WHO) estimates that approximately 37.9 million people were living
with HIV in 2018 globally (World Health Organization, 2020). According to the Centers for
Disease Control and Prevention (CDC), there were 1.7 million new cases of HIV worldwide
in 2018, with 37,832 of these occurring in the US (Centers for Disease Control and
Prevention, 2020). However, the number of new HIV diagnoses in the US decreased 9%
from 2010 to 2016 in the US (Centers for Disease Control and Prevention, 2020).

The distribution of HIV incidence varies by region through the US. The CDC indicates that
the new HIV diagnosis rates (per 100,000 population) were 10.6, 9.4, and 7.4 in the
Northeast, the West, and the Midwest in 2017, respectively, while the rate remained highest
in the South at 16.1 (Centers for Control Disease and Prevention, 2018b). South Carolina,
like other rural Southern states, bears a disproportionate HIV burden (Department of Health
and Environmental Control, 2019). In 2017, there were 19,749 people living with HIV
(PLWH), and the incidence rate was 15.8 per 100,000 residents (Department of Health and
Environmental Control, 2019). HIV also affects various demographic groups
disproportionately. In 2017, disparities by age and sex existed among PLWH in South
Carolina (Department of Health and Environmental Control, 2019). Men and middle-aged
adults have higher HIV prevalence and incidence rates compared to women and other age
groups, respectively (Department of Health and Environmental Control, 2019). For example,
in 2017, it was estimated that 14,066 men and 5,683 women were living with HIV in South
Carolina, and there were 1,239 and 346 new diagnoses among men and women, respectively
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(Department of Health and Environmental Control, 2019). With regards to age differences,
approximately one in five PLWH were between 30 and 39 years old, and an additional 50%
were 50 years of age and older (Department of Health and Environmental Control, 2019).

Antiretroviral Therapy Adherence

Antiretroviral therapy (ART) adherence is critical for PLWH to achieve and maintain viral
suppression. Despite universal recommendations for ART initiation immediately after
diagnosis or as soon as possible (Office of AIDS Research Advisory Council, 2018), only
59% of PLWH across the globe were receiving ART in 2017 (World Health Organization,
2019). Strong evidence exists that high ART adherence (at least 90%-95%) can improve the
immunologic, virologic, and clinical conditions of PLWH (Mugavero et al., 2006). In the
US, HIV treatment cascade outcomes continue to be subpar, with only 63% of PLWH
receiving HIV medical care, 49% remaining engaged in HIV care, and 51% of PLWH
achieving viral suppression in 2015 (Centers for Disease Control and Prevention, 2019). Age
and sex disparities are also observed in ART adherence in the US (Beer & Skarbinski, 2014;
Simoni et al., 2012). People aged 18-39 years and women have been found to be less likely
to be adherent to ART compared to people aged 50 years and older, and men, respectively
(Beer & Skarbinski, 2014). The Southern US also experiences low rates of ART adherence.
In 2017, only 53% of PLWH in South Carolina were retained in continuous HIV care, and
57% of PLWH achieved viral suppression (Department of Health and Environmental
Control, 2019). The proportion of those who remained engaged in care and were virally
suppressed were similar for men and women (52% vs. 56% and 56% vs. 58%, respectively)
(Department of Health and Environmental Control, 2019). Understanding the potential
mediating role of depression between sexual assault and ART adherence and the relationship
among relevant subgroups can aid in designing effective interventions to improve ART
adherence among key populations living with HIV in the US.

Sexual Assault, Depression and ART Adherence

While some studies have studied sexual assault among people living with HIV (Brown et al.,
2017; Draughon, 2012; Pyra et al., 2014), to our knowledge, few studies have examined the
relationship between sexual assault and ART adherence among PLWH. Cohen et al. (2004)
reported that women living with HIV across six clinical sites in New York, Illinois,
Washington, DC, and California who had physical or sexual abuse histories were less likely
to be on ART (Cohen et al., 2004). While the reasons behind this association were not
examined, authors speculated that an inability to trust medical providers may have led
women to decline ART. Another study found no significant association between childhood
sexual abuse and ART adherence among Latino men who have sex with men (MSM) living
with HIV in Texas (Sauceda, Wiebe, & Simoni, 2016).

Sexual assault has also been shown to be associated with depression among PLWH. Sauceda
et al. (2016) found that childhood sexual abuse is associated with greater self-reported
depressive symptoms in Latino MSM (Sauceda et al., 2016). Indeed, a systematic review
and meta-analysis found a statistically significant association between sexual abuse and a
lifetime diagnosis of depression where those with a sexual abuse history were almost three
times as likely to have depression (Chen et al., 2010). Depression, in turn, may be associated
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with lower ART adherence (Reisner et al., 2009; DiMatteo, Lepper, & Croghan, 2000;
Sauceda et al., 2016; Yu et al., 2018). A systematic review and meta-analysis found that
PLWH with depressive symptoms were 42% less likely to have good adherence compared to
PLWH without depressive symptoms (Uthman, Magidson, Safren, & Nachega, 2014).
Among people living with HIV with histories of childhood sexual abuse, lower ART
adherence was associated with trauma symptoms and lower social support (Meade, Hansen,
Kochman, & Sikkema, 2009). Number of lifetime traumatic events was also a risk factor for
lower ART adherence among people living with HIV from five southern states: AL, GA,
LA, NC and SC (Mugavero et al., 2009). Depression was found to lower prevention benefits
of ART among populations living with HIV in Uganda (Wagner, Slaughter, & Ghosh-
Dastidar, 2017).

Theoretical Model

Schnurr and Green (2004) established a theoretical model examining the association
between trauma and health. This model suggested that traumatic exposure may be linked to
mental health disorders, including PTSD, as well as poor psychosocial functioning. As such,
this model may help to explain a depressive mediation pathway between sexual assault and
ART adherence. As a form of trauma, sexual assault may lead to greater depressive
symptoms (e.g., persistent sadness, hopelessness, fatigue, sleep problems) that increase the
risk for poor adherence to ART.

Potential Confounders

Data from a large, nationally representative sample of US adults indicated that individuals
from racial and ethnic minority groups, including Black, Asian and Hispanic populations,
were less likely to have experienced sexual assault than White populations (Roberts, Gilman,
Breslau, Breslau, & Koenen, 2011). However, Cohen et al. did not find this association to be
statistically significant (M. Cohen et al., 2000). Studies have also found that race is
associated with ART adherence among PLWH in the US (Pence, 2008; Simoni et al., 2012).
One study found that PLWH from minority racial and ethnic groups were quicker to
discontinue ART and experience virologic failure than non-minority PLWH in the
Southeastern US (Pence, 2008). Low educational attainment (i.e., <12 years of formal
schooling) was also associated with higher non-adherence to ART among African-American
adults (Kalichman, 1999). Similarly, income has also been shown to be positively associated
with ART adherence in multiple US studies (Atukunda et al., 2017; McCoy, Waldrop-
Valverde, Balderson, Mahoney, & Catz, 2016). However, Mugavero et al., did not find a
statistically significant association between income, education and nonadherence among
PLWH in the Southern US (Mugavero et al., 2006). Based on these findings, potential
confounders of the relationship between sexual assault, depressive symptoms, and ART
adherence may include race, ethnicity, education, and income.

Potential Differences by Sex and Age

Depression’s potential mediating effect on the relationship between sexual assault and ART
adherence may vary by sex and age. Turner et al. found that women had lower ART
adherence than men and were more likely to be diagnosed with depression (Turner, 2003).
However, Remien et al., did not find any statistically significant differences in ART
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adherence among women and men from urban populations in the US, despite differences in
sexual orientation (Remien et al., 2014). Wilson et al. found that psychological distress was
associated with lower ART adherence, and this relationship was stronger among women
compared to men (Wilson, Sikkema, & Ranby, 2014). To our knowledge, no previous study
has examined the associations between sexual assault, depressive symptoms, and ART
adherence by age. However, research has consistently shown an association between age and
adherence, with younger individuals more likely to be non-adherent to ART than older
individuals (Gordillo, del Amo, Soriano, & Gonzalez-Lahoz, 1999; Hinkin et al., 2004). Due
to these differences, it is possible that there may be age and sex disparities in the mediation
pathway between sexual assault, depressive symptoms and ART adherence among PLWH.

Rationale and Study Aims

Methods

To date, no study could be identified that has examined the potential mediating role of
depression in the association between sexual assault and ART adherence among PLWH in
the Southern US where the burden of HIV-related mortality and morbidity is highest
(Centers for Control Disease and Prevention, 2018a) and ART adherence is lowest
(Department of Health and Environmental Control, 2019). In addition, it is important to
determine if sex and/or age differences exist in these associations. Therefore, the current
study fills these gaps in the literature. The aims of this study were to: 1) Examine the
potential mediating role of depressive symptoms in the association between sexual assault
and ART adherence among PLWH in South Carolina; and 2) Assess age and sex differences
in the potential mediating role of depressive symptoms between sexual assault and ART
adherence. We hypothesized that depressive symptoms would mediate the association
between sexual assault and ART adherence among women and men, and among individuals
aged 18 to 34, 35 to 49, and 50 and older. The findings will help to determine focal points
and specific groups that will benefit from ART adherence interventions.

Data Source and Study Population

Data were collected from 402 PLWH receiving care from a large immunology center in
South Carolina with a cross-sectional survey that was administered from May to September
2018. To be eligible, participants had to be over 18 years old, living with HIV, and willing to
participate in the 30-40 minute survey. Participants provided data on psychosocial and
behavioral factors and self-reported clinical outcomes (held for review).

The research team and the clinic staff coordinated with each other in the data collection
process. Patients living with HIV and receiving care in the clinic were introduced to the
study by clinic staff. Those who were willing to participate in the study were directly led to
members of the research team, who invited them to take part in the survey. Participation was
high with over 80% of patients who were initially approached agreeing to participate.
Participants who engaged in the study provided informed consent and received a $20 gift
card for their participation. Since the main outcome of the current study was ART
adherence, 65 participants who reported not being on ART were excluded from the analysis.
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Therefore, the final sample size was 337 (215 men and 115 women). The (held for review)
Institutional Review Board approved the study protocol.

Sexual Assault—Sexual assault was measured by two items in the Life Events Checklist
(LEC) (Blake et al., 1995). Participants were instructed to indicate whether they had ever
experienced “sexual assault (e.g., rape, attempted rape, made to perform any type of sexual
act through force or threat of harm)” and any *“other unwanted or uncomfortable sexual
experience”. Participants were provided six response options: Happened to me, Witnessed it,
Learned about it, Part of my job, Not Sure, and Doesn’t Apply. Participants’ responses to
both questions were dichotomized to operationalize the direct experience of sexual assault
(i.e., Happened to me or Part of my jobvs. all other responses).

Depressive Symptoms—Depressive symptoms were measured by the Patient Health
Questionnaire-9 (PHQ-9) (Kroenke, Spitzer, & Williams., 2001). The PHQ-9 is a 9-item
module from the full Patient Health Questionnaire (PHQ), which assesses eight diagnoses
including depressive disorder, panic disorder, binge eating disorder among others (Kroenke,
Spitzer, & Williams., 2001). An example of the PHQ-9 items is “How often have you been
bothered by feeling down, depressed, or hopeless?” Response options in the PHQ-9 were
based on a four-point Likert-type scale response option ranging from Not at all (1) to Nearly
every day (4). Sum scores were obtained by summing responses to the nine items with
higher scores indicated greater depressive symptoms. The standardized Cronbach’s alpha
values for the PHQ-9 were 0.91 overall, 0.90 for men, and 0.93 for women, 0.91 for
participants aged 18-34, 0.92 for those aged 35-49, and 0.91 for those aged 50 and older.

ART Adherence—ART adherence was measured by the question: “How often do you
miss a dose of ART medication over a typical month?” with response options ranging from
Never miss (1) to At least 6 days (5). ART adherence was operationalized as a binary
variable reporting 100% adherence (i.e., Never miss) vs. <100% adherence to account for
the tendency of individuals to overestimate their ART adherence (Biello et al., 2016).
Nevertheless, self-reported ART adherence has been shown to reflect antiretroviral
concentration in biomarkers (Zhang et al., 2020).

Subgroups—Sex was operationalized by the question “What sex were you assigned at
birth” with response options: male, female, other. Age was calculated using the participant’s
date of birth.

Confounders—Prior research has shown that a number of sociodemographic
characteristics are associated with sexual assault and ART adherence (Atukunda et al., 2017,
Cohen et al., 2000; Kalichman, 1999; McCoy et al., 2016; Mugavero et al., 2006; Pence,
2008; Roberts et al., 2011; Simoni et al., 2012). However, these characteristics are not in the
direct pathway between sexual assault and ART adherence. Therefore, the potential
confounders considered in the current study for subgroup analyses included race, ethnicity,
education, and income. The overall model adjusted for age, sex, race, ethnicity, education,
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and income. Confounders were modeled as direct predictors of depression and ART
adherence (Figure 1).

Analytic Approach—Descriptive statistics were used to assess the distribution of
sociodemographic characteristics of the participants and prevalence of sexual assault. Chi-
square tests were used to examine group differences. Path analyses were conducted to
determine the direct and indirect effects between sexual assault, depressive symptoms, and
ART adherence in the overall study population. Crude and adjusted models were stratified
by age (18-34, 35-49, 50+) and sex (men and women). Adjusted models controlled for race,
ethnicity, education and income. Models stratified by age additionally adjusted for sex, and
models stratified by sex additionally adjusted for age. In path analysis, ten observations are
needed for each variable in a regression model (excluding the outcome) (Wilson van Voorhis
& Morgan, 2007). Adjustment for five variables suggest that 60 observations will be needed
for each group. There were 111 women, 215 men, 95 people aged 18 to 34, 114 aged 35 to
49, and 119 aged 50 and older. (Based on doing 5 subgroup analyses, the number of false
positives would be 0.25.) Descriptive analyses were performed in SAS version 9.4 (SAS
Institute, Cary, NC) and path analyses were conducted in Mplus version 8 (Muthén &
Muthén, Los Angeles, CA). Fit indices were examined to determine model fit: comparative
fit index (CFI); Tucker Lewis index (TLI); standardized root mean square residual (SRMR);
root mean square error of approximation (RMSEA); and XZ test of model fit. The estimation
method used in Mplus was the WLSMYV estimator.

of Sociodemographic Characteristics, Depressive Symptoms and ART

Table 1 shows the distribution of sociodemographic characteristics and experience of sexual
assault among PLWH. Statistically significant differences by sex were found with a higher
percent of women reporting sexual assault vs. no sexual assault (46% vs. 30%) and a higher
percent of men reporting no sexual assault vs. sexual assault (70% vs. 54%). There were no
statistically significant differences in reporting sexual assault by other sociodemographic
characteristics. However, the mean [SD] value of depressive symptoms was higher among
participants who reported sexual assault compared to those who did not report sexual assault
(7.3 [6.9] vs. 4.5 [5.5]) with a range from 0 to 27. One in five (19.6%) participants met
screening criteria for being moderately, moderately severe, or severely depressed (PHQ-9 =
10) (data not shown). ART adherence also differed by reports of sexual assault where a
lower percent of participants who reported sexual assault were 100% adherent compared to
participants who did not report sexual assault (39% vs. 53%).

Standardized Direct Estimates between Sexual Assault, Depressive Symptoms, and ART

Adherence

Table 2 shows the direct standardized estimates between sexual assault, depressive
symptoms and ART adherence among PLWH for the overall sample, by age, and by sex.
After adjusting for age, sex, race, education and income, sexual assault was positively
associated with depressive symptoms (f=0.207, p=0.002) and negatively associated with
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ART adherence (B=—0.186, p=0.006). Depressive symptoms were also negatively associated
with ART adherence (f=-0.178, p=0.009).

After adjusting for sex, race, education and income, sexual assault was positively associated
with depressive symptoms (p=0.211, p=0.001) and negatively associated with ART
adherence (p=-0.172, p=0.010) among adults aged 35 to 49. Depressive symptoms were
significantly and negatively associated with ART adherence among adults ages 18 to 34 (=
-0.281, p=0.018) and 35 to 49 (B=-0.185, p=0.005). Among older adults, sexual assault was
negatively associated with ART adherence (f=-0.238, p=0.029).

After adjusting for age, race, education and income, depressive symptoms were significantly
and negatively associated with ART adherence among men (p=-0.205, p=0.011). This
association was not statistically significant among women. However, sexual assault was
positively associated with depressive symptoms ($=0.280, p=0.006) and negatively
associated among ART adherence (p=-0.344, p=0.001) among women.

Standardized Indirect Estimates and Mediation Pathways between Sexual Assault,
Depressive Symptoms and ART Adherence

With regards to standardized indirect estimates, the mediation pathway between sexual
assault, depressive symptoms and ART adherence was statistically significant among the
overall study population (8=-0.037, p=0.044). This statistically significant association was
mainly driven by adults aged 35 to 49 ($=-0.039, p=0.035). This pathway did not attain
statistical significance among men, women, or other age groups.

Figures 1 to 3 show the adjusted mediation pathways between sexual assault, depressive
symptoms and ART adherence among the overall sample, those aged 18 to 34, 35 to 49, 50
and older, and men and women, respectively. Examination of the absolute fit indices for each
mediation model showed good model fit: CFI > 0.98; TLI > 0.98; SRMR < 0.05; RMSEA <
0.06; and x 2 test of model fit p-value <0.05.

Discussion

To the best of our knowledge, this is the first study to examine the mediation pathways
between sexual assault, depressive symptoms, and ART adherence, as well as associated
disparities by age and sex among PLWH. The main findings were that PLWH aged 35-49
years, 50 and older, and women living with HIV who experienced sexual assault were less
likely to report ART adherence. Depressive symptoms acted as a mediator between sexual
assault and ART adherence among PLWH aged 35 to 49 years.

Depressive Symptoms among the Study Population

The mean values of depressive symptoms among participants who reported sexual assault
were higher compared to participants who did not report sexual assault. However, the mean
scores were in the mild range (5-9) of depression severity based on the PHQ-9 (Kroenke &
Spitzer, 2002). However, 20% of the population reported symptoms of at least moderate
depression severity. This prevalence is similar to other estimates of depression among other
populations living with HIV ranging from 20-28% among populations in London, UK and
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urban populations in the US (Bengtson et al., 2017; McGowan et al., 2018), but lower than
that seen among midwestern US clinic populations (81%) (Lopez, Shacham, & Brown,
2018). These findings suggest that depression should be screened for in HIV care and
depression treatment should be a priority component in HIV care so as to improve physical,
physiological and mental well-being among populations living with HIV.

Sexual Assault and Depressive Symptoms

The current study found a statistically significant association between sexual assault and
depressive symptoms among middle-aged participants. Prior research has shown that there
were associations between sexual assault and depressive symptoms among middle-aged
adults (i.e., median ages between 30-49 years), though there were age nuances (Levine et
al., 2018; Sauceda et al., 2016; Tsai et al., 2016). This age group slightly differs from the
operationalization of middle age used in the current study (i.e., ages 35-49). However, we
did not find a statistically significant association between sexual assault and depressive
symptoms among older adults (aged 50 years or older) living with HIV. Nevertheless, one
previous study (Kamiya, Timonen, & Kenny, 2016) revealed a statistically significant
association between childhood sexual assault and depression among older adults. The
potential reason for these differences in findings may be due to differences in primary
variables and study populations. The current study was conducted among PLWH in South
Carolina while the study by Kamiya et al. was among Irish adults aged 50 and older with no
specification about HIV serostatus. The current study did not differentiate between sexual
assault experienced as a minor versus that experienced as an adult while Kamiya et al.
assessed childhood abuse. The methods used to operationalize depressive symptoms were
also different. Kamiya et al., used the 20-item Center for Epidemiological Studies
Depression scale (CES-D), while the current study assessed used the PHQ-9 to assess
depressive symptoms.

The current study found statistical significance and a lack thereof in the association between
sexual assault and depressive symptoms among women and men living with HIV,
respectively. Previous research has also shown a stronger association between history of
childhood sexual abuse and depressive symptoms among men compared to women (Brown
etal., 2017). Two prior studies also showed a statistically significant association between
childhood sexual abuse and depression among Latino MSM (Levine et al., 2018; Sauceda et
al., 2016). However, Tsai et al. (Tsai et al., 2016) found that sexual victimization was
associated with greater depression among women living with HIV in rural Uganda.
Nevertheless, the differences in study populations and the assessment of childhood sexual
abuse by Brown et al., Sauceda et al., and Levine et al., rather than lifetime sexual assault
may have explained the differences in findings.

Depressive Symptoms and ART Adherence

Depressive symptoms were negatively associated with ART adherence in the overall sample,
and specifically for people aged 18 to 34 and 35 to 49, and among men. Our findings
support previous research, which found that PLWH who were nonadherent to ART were
three times more depressed compared to PLWH who were adherent to their ART
(Gebrezgabher et al., 2017). However, this association was not statistically significant
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among older adults and women in the current study. This finding both contradicts and
supports previous research (Lipira et al., 2018; Turan et al., 2019). Prior studies have shown
conflicting findings showing an association between depression and ART adherence (Turan
et al., 2019), and a lack thereof (Lipira et al., 2018) among women living with HIV. The
differences in findings with the Turan et al. study could have been due to differences in
study design (cross-sectional vs. longitudinal), or the ways the primary measures were
operationalized. In the current study, we examined adherence as 100% vs. less than 100% to
account for overreporting of adherence while Turan et al. dichotomized adherence at 95%
vs. less than 95%. Depression was measured by the PHQ-9 in the current study while
measured by the CES-D Scale in the Turan et al. study. Lipira et al., did not find a
statistically significant association between depression and ART adherence among Black
women living with HIV. They measured depressive symptoms with the PHQ-8, an abridged
version of the PHQ-9, and operationalized ART adherence as the number of days in the past
30 days in which women missed at least one dose of their ART. One explanation for the
similar findings between the current study and Lipira et al. could be the similarity in study
populations as majority of women (80.2%) in our study were Black women.

Sexual Assault and ART Adherence

The current study also found that sexual assault was negatively associated with ART
adherence, especially among adults aged 35-49, 50 and older, and women. Our findings
support results from Cohen et al. who found that women living with HIV who had
experienced any physical or sexual abuse were less likely to be on ART compared to women
who had no history of abuse (Cohen et al., 2004). The finding that sexual assault was not
associated with ART adherence among men corresponded with Sauceda’s findings (Sauceda
et al., 2016). However, according to our knowledge, no previous research has assessed the
association between sexual assault and ART adherence by age among PLWH. One important
implication of our findings is that even though older adults are more likely to adhere to ART
compared to younger adults (Beer & Skarbinski, 2014), middle aged and older adults who
have experienced sexual trauma are less likely to adhere to treatment compared to their
counterparts who have not been exposed to sexual assault. Therefore, trauma-informed
approaches geared toward improving ART adherence are also warranted for middle-aged
and older adults living with HIV.

Mediation of Depressive Symptoms between Sexual Assault and ART Adherence

The mediation pathway between sexual assault, depressive symptoms and ART adherence
was statistically significant among middle-aged PLWH, 35 to 49 years of age. This pathway
was not statistically significant for other groups but was marginally statistically significant
for young PLWH. The model by Schnurr and Green (2004) implies that exposure to
traumatic events can lead to mental health challenges, which affect psychosocial
functioning. Based on the findings from the current study, additional research is needed to
determine if this model applies specifically to middle-aged PLWH with regards to these
primary variables. These findings also suggest that intervention programs aimed at
improving ART adherence may benefit middle-aged PLWH who are in care, if they
simultaneously address depressive symptoms and a history of sexual assault.
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Limitations and Strengths

There are some limitations to be considered when interpreting the findings from the current
study. The study design was cross-sectional so causality cannot be determined from the
results. Within the causal framework, the temporal order, which is assumed in path models,
is a critical limitation. Adherence was measured through self-report and so adherence may
be overreported. Nevertheless, ART adherence was operationalized in an attempt to account
for overreporting of ART adherence. However, the effect estimates of pathways including
ART adherence that were obtained may be underestimates of the “true” association.
Depressive symptoms were also based on self-report and were not confirmed through
clinical interviews. Nevertheless, we were able to use clinical cut-off values to estimate the
prevalence of depression in the study population. Subgroup analyses are also a limitation
(Wang & Ware, 2013). Nevertheless, we had sufficient power for each subgroup analysis
conducted.

Strengths of the current study were that adjusted analyses controlled for sociodemographic
characteristics, which may alter the associations in the mediation pathway. Depressive
symptoms were measured as a continuous variable, which helps to prevent loss of power in
analyses.

Conclusions

PLWH are at higher risk than the general population for experiencing sexual assault, and
sexual violence is increasingly recognized as an important driver of the HIV epidemic. This
study represents an important step in examining the disparities in age and sex in examining
psychosocial pathways and relationships involving sexual trauma, depressive symptoms and
adherence to ART. The findings also highlight the importance of integrating trauma-
informed care approaches in HIV care and also that the design of these approaches must
consider age and sex differences. Future studies should examine the qualitative nuances of
these age and sex differences in the effects of sexual trauma and the way they may affect
HIV treatment outcomes. Alternative mediation pathways should also be considered in
future research. For example, sexual assault was associated with lower ART adherence
among people 50 and older, and women, but depressive symptoms did not statistically
significantly mediate this association among these populations. Future studies may look at
the role of PTSD and substance use as potential mediators in the association between sexual
assault and ART adherence. Future research should also assess these relationships
specifically among other populations that are disproportionately affected by HIV and sexual
trauma such as MSM and transgender women.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Mediation Diagram between Sexual Assault, Depressive Symptoms and ART Adherence

among Overall Sample.
Note: **p<0.01, *p<0.05
Values for proportion of variance explained are shown in percentages.
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A: Age 18-34 B: Age 35-49 C: Age 50+

91.6% 88.7%

Figure 2.
Mediation Diagram between Sexual Assault, Depressive Symptoms and ART Adherence

among Adults by Age Group

Note: **p<0.01, *p<0.05

Solid arrows () indicate statistical significance at p<0.05.

Dashed arrows (— indicate non-statistical significance at p<0.05.
Proportions of variance explained are shown in percentages.
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A: Men B: Women
90.3% 85.4%

85.0%

Figure 3.
Mediation diagram between sexual assault, depressive symptoms and art adherence among

men and women. Note: *p < .05. Solid arrows () indicate statistical significance at p < .05.
Dashed arrows () indicate non-statistical significance at p < .05. Values for proportion of
variance explained are shown in percentages.
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Table 1.

Distribution of Sociodemographic Characteristics and Experiencing Sexual Assault among People Living with
HIV

Characteristic Overall N (%) Sexual Assault N (%) No Sexual Assault N (%0) P_value®

Sex 0.006
Female 111 (34.0) 40 (46.0) 71 (29.7)

Male 215 (66.0) 47 (54.0) 168 (70.3)

Age (Mean, [SD]) 44.3[13.8] 42.7[14.7] 44.9[13.4] 0'23017
18-34 95 (29.0) 31(34.1) 64 (27.0) 0.402
35-49 114 (34.7) 31(34.1) 83 (35.0)
50+ 119 (36.3) 29 (31.8) 90 (38.0)

Race 0.556
Black 258 (76.8) 72 (78.3) 186 (76.2)

White 61 (18.1) 14 (15.2) 47 (19.3)
Other 17 (5.1) 6 (6.5) 11 (4.5)

Ethnicity 0.762
Hispanic 12 (4.3) 4 (4.8) 8 (4.0)

Non-Hispanic 270 (95.7) 76 (95.2) 191 (96.0)

Education 0.761
Less than high school 34 (12.2) 9(12.3) 25 (12.1)

High school 83 (29.7) 20 (27.4) 63 (30.6)
Some college 101 (36.2) 30 (41.1) 71(34.4)
Bachelor’s/post graduate 61 (21.9) 14 (19.2) 47 (22.8)

Employment 0.550
Employed 149 (53.8) 42 (56.8) 107 (52.7)

Unemployed 128 (46.2) 32 (43.2) 96 (47.3)

Income 0.209
<$10,000 108 (33.6) 37 (41.1) 71(30.7)
$10,000 to $49,000 172 (53.6) 43 (47.8) 129 (55.8)
$50,000+ 41 (12.8) 10 (11.1) 31 (13.4)

Time since diagnosis 0.796
<5 vyears 92 (28.4) 23 (26.1) 69 (29.2)
<5 years to < 10 years 81 (25.0) 21 (23.9) 60 (25.4)
>10 years to < 20 years 83 (25.6) 26 (29.5) 57 (24.2)
>20 years 68 (21.0) 18 (20.5) 50 (21.2)

Depressive symptoms (Mean, [SD]) 5.3 [6.0] 7.3[6.9] 4.515.5] < 0.00lb

ART Adherence 0.027
100% Adherent 165 (49.0) 36 (39.1) 129 (52.7)
<100% Adherent 172 (51.0) 56 (60.9) 116 (47.4)

Bolded p-values are statistically significant at p<0.05.

a . -
P-values are based on the Chi-square statistic.
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P-value is based on the Welch’s Anova.
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Direct Standardized Estimates between Sexual Assault, Depressive Symptoms and ART Adherence among
People Living with HIV

Sexual Assault — Depressive Symptoms

Depressive Symptoms — ART Adherence

Sexual Assault > ART Adherence

Crude B p-value Crude B p-value Crude B p-value
Overall  0.209 <0.001 -0.167 0.002 -0.086 0.116
18-34 0.137 0.155 -0.215 0.023 -0.045 0.644
35-49 0.209 <0.001 -0.167 0.002 -0.086 0.116
50+ 0.230 0.008 -0.048 0.605 -0.111 0.234
Men 0.140 0.032 -0.190 0.003 -0.026 0.698
Women  0.209 <0.001 -0.167 0.002 -0.086 0.116

Adjusted [3‘3 p-value Adjusted F‘a p-value Adjusted B p-value
Overall  0.207 0.002 -0.178 0.009 -0.186 0.006
18-34 0.113 0.310 -0.281 0.018 -0.180 0.110
35-49 0.211 0.001 -0.185 0.005 -0.172 0.010
50+ 0.181 0.116 -0.126 0.248 -0.238 0.029
Men 0.085 0.284 -0.205 0.011 -0.139 0.076
Women  0.280 0.006 -0.056 0.621 -0.344 0.001

Bolded coefficients and p-values are statistically significant at p<0.05

a . . . . . -
Overall adjusted estimates controlled for age, sex, race, ethnicity, education and income; Models stratified by age controlled for sex, race,

ethnicity, education and income; Models stratified by sex controlled for age, race, ethnicity, education and income

Arch Sex Behav. Author manuscript; available in PMC 2022 May 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Brown et al.

Table 3.

Page 22

Indirect Standardized Estimates Between Sexual Assault, Depressive Symptoms and ART Adherence among
People Living with HIV

Crude B p-value
Overall  -0.035 0.015
18-34 -0.029 0.230
35-49 -0.035 0.015
50+ -0.011 0.612
Men -0.027 0.085
Women  -0.035 0.015

Adjusted 2 Pvalue
Overall  -0.037 0.044
18-34 -0.032 0.351
35-49 -0.039 0.035
50+ -0.023 0.353
Men -0.017 0.324
Women  -0.016 0.627

Bolded p-values are statistically significant at p<0.05

a . . - . . -
Overall adjusted estimates controlled for age, sex, race, ethnicity, education and income; Age-moderated models controlled for sex, race, ethnicity,
education and income; Sex-moderated models controlled for age, race, ethnicity, education and income
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