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A Sexual Risk and Stress Reduction Intervention
Designed for HIV-Positive Bisexual African American
Men With Childhood Sexual Abuse Histories
John K. Williams, MD, Dorie A. Glover, PhD, Gail E. Wyatt, PhD, Kimberly Kisler, MPH, Honghu Liu, PhD, and Muyu Zhang, MS

HIV/AIDS continues to disproportionately af-
fect African Americans relative to other racial/
ethnic groups.1,2 In 2009, for example, African
Americans represented only 14% of the US
population but accounted for 44% of all new
HIV diagnoses.1 Male-to-male sexual contact is
the greatest category of risk among Blacks,
accounting for 73% of new infections among
Black men.1 HIV infection rates are higher
among Black men who have sex with men
(MSM) than in any other racial/ethnic MSM
group.1,2 Despite this disparity, few interven-
tions have been designed specifically for Afri-
can American MSM3---6 or for men who have
sex with men and women (MSMW).

Prevention strategies that emphasize HIV
education and access to condoms may be
inadequate in effecting sexual risk reduction in
these populations. Preexisting risk factors and
mediational mechanisms may operate differ-
ently among African American MSMW, who
may also be less likely to respond to interven-
tions that are developed for gay men3,7---9 or to
those that are not contextualized for African
American experiences. Intervention strategies
that focus on less commonly examined media-
tors may influence sexual behavior changes
and HIV transmission and serve as new mo-
dalities for addressing the HIV epidemic among
African American MSMW.

Individual behavior change is complicated
by personal, environmental, historical, and in-
stitutional factors.10 Trauma exposure, a social
determinant operating at multiple ecological
levels, may be contributing to the HIV epi-
demic. Childhood sexual abuse (CSA) is a sig-
nificant predictor of generalized emotional
distress, anxiety, and posttraumatic stress dis-
order (PTSD) in adulthood,11---15 and it has also
been associated with an increased risk of sexual
revictimization.16---22 Experiencing CSA not
only affects people’s health, but it may also
have an impact on their interpersonal

relationships in adulthood (e.g., how they select
and interact with their intimate sexual part-
ners). Societal and environmental factors such
as the stigma associated with sexual abuse may
also contribute to negative psychosocial health
outcomes.23

Acute traumatic and chronic stress is also
known to disrupt neurobiological mechanisms
essential for survival. Preclinical research
demonstrates that all vertebrates share a simi-
lar threat system.24 Stimuli identified as po-
tentially challenging to the basic state of equi-
librium (i.e., stressors) trigger immediate
release of catecholamines and subsequent re-
lease of glucocorticoids (e.g., cortisol). These
regulatory systems have feedback loops that
ensure a return to homeostasis when the threat
subsides. However, when chronic or excessive
demands are placed on these systems, long-
term changes occur in the areas of growth,
reproduction, and immune activity.24 These

well-known effects are embodied in the allo-
static load model,25 which reflects the cumu-
lative burden of stress disruptions on primary
mediators such as cortisol and catecholamines.
Over time, primary mediator disruptions com-
promise efficient and effective responses to
new demands, secondary downstream media-
tors (e.g., blood pressure and body mass index)
are dysregulated, and ultimately an increased
risk of tertiary disease outcomes results.26,27

Major life events, including trauma and
abuse experiences, and common but chronic
challenges such as problems at work and home
or relationship issues may all contribute to
cumulative stress burdens.28 Among members
of ethnic minority groups, racially discrimi-
natory experiences may also be perceived
as threatening and precipitate a stress re-
sponse.29---31 Such chronic stress is thought to
contribute to health disparities in racial/ethnic
minority groups in a framework referred to

Objectives. HIV transmission risk is high among men who have sex with men

and women (MSMW), and it is further heightened by a history of childhood

sexual abuse (CSA) and current traumatic stress or depression. Yet, traumatic

stress is rarely addressed in HIV interventions. We tested a stress-focused sexual

risk reduction intervention for African American MSMW with CSA histories.

Methods. This randomized controlled trial compared a stress-focused sexual

risk reduction intervention with a general health promotion intervention. Sexual

risk behaviors, psychological symptoms, stress biomarkers (urinary cortisol and

catecholamines), and neopterin (an indicator of HIV progression) were assessed

at baseline and at 3- and 6-month follow-ups.

Results. Both interventions decreased and sustained reductions in sexual

risk and psychological symptoms. The stress-focused intervention was more

efficacious than the general health promotion intervention in decreasing

unprotected anal insertive sex and reducing depression symptoms. Despite

randomization, baseline group differences in CSA severity, psychological

symptoms, and biomarkers were found and linked to subsequent intervention

outcomes.

Conclusions. Although interventions designed specifically for HIV-positive

African American MSMW can lead to improvements in health outcomes, future

research is needed to examine factors that influence intervention effects. (Am J

Public Health. 2013;103:1476–1484. doi:10.2105/AJPH.2012.301121)

RESEARCH AND PRACTICE

1476 | Research and Practice | Peer Reviewed | Williams et al. American Journal of Public Health | August 2013, Vol 103, No. 8



as the weathering hypothesis.32,33 In the case
of African Americans, racial, sociocultural, and
political inequities, as well as trauma experi-
ences such as CSA, may contribute to increased
disease risk.

Associations between CSA and increased
HIV sexual risk behaviors34---38 and mental
health symptoms have been reported among
men with abuse histories.38,39 However, these
relationships are complex. For example, PTSD
with co-occurring depression has been shown
to act as both a moderating and a mediating
variable in the relationship between CSA and
number of lifetime sexual partners.38,39 One
recent study suggested that the associations of
sexual risk behaviors with CSA trauma and
with mental health symptoms were influenced
by trauma and symptom severity.40 Severe
CSA (e.g., forcible penetration over multiple
incidents) and an increased number of PTSD
symptoms were linked to more sexual risk
behaviors among HIV-infected African Amer-
ican men. Also, mixed linear regression models
showed that clinically meaningful levels of
PTSD symptoms predicted a composite indi-
cator of primary neurohormones (cortisol,
norepinephrine, epinephrine, and dopamine)
reflecting physical health risks.

Although researchers have attempted to
identify racial/ethnic differences in risk be-
haviors to explain disproportionate HIV
rates,41 characteristics of trauma and subse-
quent mental and physical health stress burden
have not been adequately examined. Research
exploring whether stress reduction interven-
tion components can reduce sexual risk be-
haviors and improve mental and physical
health is still in its infancy. Evidence from HIV
interventions links social cognitive models
emphasizing relaxation skills, cognitive coping
strategies, and social support to the mediation
of mood effects and stress-related neurohor-
mones.42---45 Decreased urinary cortisol levels
with corresponding decreases in depressive
symptoms and decreased urinary norepineph-
rine levels with reduced anxiety symptoms
have been reported.42,46

Two meta-analyses showed that cognitive---
behavioral interventions decreased psycholog-
ical symptoms such as depression, anxiety,
anger, and stress among people living with
HIV/AIDS.43,44 Unfortunately, immune func-
tioning, as evidenced by CD443,44 and viral

load,43 showed little improvement. A study
involving a 15-session individual stress man-
agement intervention for people with HIV
reported a decreased frequency of unprotected
sexual acts but no effect on depression and
anxiety symptoms.47 Another intervention,
employing cognitive and stress management
strategies with people who had HIV/AIDS and
a history of CSA, reported decreases in both
traumatic stress symptoms48 and unprotected
sex acts.49 Comprehensive interventions
designed to reduce sexual risk behaviors, psy-
chological difficulties, and stress-related neu-
rohormones are lacking.

We conducted a small, randomized clinical
trial to develop and test the Enhanced Sexual
Health Intervention for Men (ES-HIM) that
targeted HIV-positive African American
MSMW who did not self-identify as gay and
who had histories of CSA. We compared
ES-HIM with an attention-matched health pro-
motion intervention (HP) with respect to their
efficacy in reducing sexual risk behaviors
(i.e., unprotected anal and vaginal sex), num-
bers of sexual partners, psychological symp-
toms of PTSD and depression, and primary
neurohormonal mediators (cortisol and cate-
cholamines). We also explored the interven-
tion’s effects on neopterin, which is produced
primarily in monocytes and macrophages.
Because neopterin is responsive to immune-
inflammatory stimuli, it can serve as an
indicator of HIV disease progression (i.e.,
deterioration of one’s health status as a result
of stress).

METHODS

The ES-HIM project was a 4-year study
conducted from 2007 to 2011 to develop and
test an HIV risk and stress reduction interven-
tion. Fliers, print advertisements, and face-to-
face strategies were used to recruit a commu-
nity sample of HIV-positive African American
MSMW from HIV and other service agencies in
Los Angeles County. Prospective participants
were screened and were deemed to be eligible
for the study if they were African American,
male, at least 18 years of age, English speaking,
and HIV positive; if they did not self-identify as
gay; if they had engaged in unprotected anal
or vaginal sex (or both) with a male as well as
a female partner in the preceding 90 days; and

if they had a history of CSA. Individuals who
had experienced any unwanted or forced
sexual contact (ranging from touching and
fondling to intercourse) or had had sexual
experiences with someone at least 5 years older
when they were less than 18 years of age were
defined as having a CSA history.

Once they had provided informed consent,
eligible participants were administered a
90-minute questionnaire, via a laptop com-
puter and audio computer-assisted self-inter-
view technology, designed to gather data on
sociodemographic characteristics, trauma ex-
periences, sexual behaviors, and PTSD and
depression symptoms. Audio computer-assisted
self-interviewing was used to increase confi-
dentiality and comfort among participants
during disclosure of sensitive information such
as sexual and drug use behaviors.

A total of 295 men were screened, and 117
met the eligibility criteria (Figure 1); 99 had
complete baseline data (the data for these men
were used in an earlier baseline report on this
population40). Of these 99 men, 88 partici-
pated in either the ES-HIM or the HP condition
(i.e., attended at least the first session). Reasons
for attrition among the 117 eligible men in-
cluded the following: lost to follow-up after the
baseline assessment (n = 20), incarceration
(n = 3), entered substance abuse treatment
(n = 2), relocated (n = 2), obtained employ-
ment (n = 1), and were unavailable (n = 1).
There were no differences between these 29
eligible men who did not participate and the
88 enrolled intervention participants with re-
spect to demographic characteristics.

After completing the baseline assessment,
participants were randomized to either the
ES-HIM or HP condition. Both conditions
consisted of 6 small-group sessions 2 hours
each in duration, administered over 3 weeks by
a trained, ethnically matched male facilitator.
After completing the intervention conditions,
participants were posttested at 3 and 6 months.
Biomarkers (cortisol, epinephrine, norepineph-
rine, and dopamine) were assayed from
a 12-hour overnight urine sample collected
at home by participants in a container with a
preservative (0.3 g of sodium metabisulfite).
Neopterin was collected in a preservative-free
container requiring only a single-spot urine
sample from the first morning void.50,51 Par-
ticipants completed a urine collection diary,
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including start and end collection times, and
a health behavior questionnaire to assess be-
haviors that could influence interpretation of
assay results (e.g., type and amount of exercise;
use of alcohol, cigarettes, or drugs; and sleep
patterns). Urine samples were collected within
10 days of participants’ interviews. Participants
were compensated up to $220 for full atten-
dance and collection of biomarkers.

Enhanced Sexual Health Intervention

for Men

ES-HIM was adapted from the evidence-
based Sexual Health Intervention for Men,52

a 6-session intervention targeting HIV-positive
African American and Latino men with histo-
ries of CSA, and theWomen’s Enhanced Sexual
Health Intervention, an 11-session intervention
targeting HIV-positive women with histories
of CSA.53 Guided by cognitive---behavioral ap-
proaches54 and an ecological framework that
addresses individual, interpersonal, social, and

cultural factors,55 ES-HIM focuses on changes in
sexual behavior and improvements in psycho-
logical health. The conceptual model supports
adaptation over time and contextualizes the
interactions of overlapping ecosystems, with the
individual being at the core. The concept that
previous experiences, both individually and
cumulatively, could affect sexual decision mak-
ing was underscored.

Sexual risk reduction was framed from the
perspective of each participant being a member
of a triple minority group (i.e., being HIV
positive and being a member of an ethnic and
a sexual minority group). Issues associated with
stigma and social isolation were discussed.
Sexual ownership56 (i.e., being able to make
independent choices about sex and being re-
sponsible for one’s own sexual and physical
health) was prioritized along with caring for
one’s sexual partners, family, and community.
Cultural and religious messages that could
contradict HIV prevention efforts were

acknowledged. Sexual behaviors with male and
female primary partners (e.g., spouses) and
secondary (casual) partners were addressed.
All discussions were framed within a culturally
congruent social context. Topics included the
influence of gender and ethnicity (e.g., the
meaning of being an African American man);
early socialization regarding gender and cul-
ture, as well as adult experiences (e.g., being a
bisexual vs a heterosexual individual within the
African American community); HIV stigma;
and recognition of stressors (including histories
of personal trauma) and use of learned strat-
egies of coping and affect regulation to im-
prove health outcomes.

Because trauma histories such as CSA often
diminish one’s self-worth and interest in self-
preservation, ES-HIM addressed cognitive dis-
tortions and negative thoughts and emotions.
The impact of CSA on personal decision mak-
ing was framed as an important link between
past experiences and current cognitive, affec-
tive, and behavioral patterns surrounding sex-
ual behaviors and HIV-positive status. Partici-
pants were taught how to identify stress
triggers and how these triggers could lead to
unhealthy decisions and high-risk behaviors.
Participants also learned communication skills,
with an emphasis on negotiation and asser-
tiveness training, that could be used to establish
safe-sex boundaries and garner social support.

Health Promotion Intervention

The HP condition was designed to control
for the Hawthorne effect (i.e., research partic-
ipants altering their behavior or responses
because they know they are being studied
rather than because of the experimental in-
tervention itself) and reduce the likelihood that
the effects of ES-HIM could be attributed to
special attention and group interaction. Partic-
ipants in both conditions received valuable
information that extended beyond usual care.
HP addressed health issues such as certain
cancers, hypertension, diabetes, and heart dis-
ease, all of which are common among African
American men, but did not focus on sexual
behaviors. Participants were taught that these
diseases could be prevented by changing per-
sonal behaviors (e.g., increasing physical activity,
consuming a healthy diet, and ceasing cigarette
smoking and alcohol and drug abuse) and
managed with early detection and screening.

Screened for study eligibility
(n = 295) 

Consented, completed baseline and
randomized (n = 117)

Excluded
Did not meet inclusion 

ES-HIM (n = 64)
Attended at least Session 1 (n = 44)

Mean no. of sessions completed (4.88)
Lost to follow-up after baseline (n = 20)

HP (n = 53)
Attended at least Session 1 (n = 44)

Mean no. of sessions completed (5.04)
Lost to follow-up after baseline (n = 9)

Attended 3-month assessment (n = 43)
Lost to follow-up (n = 1)

Attended 6-month assessment (n = 43)
Lost to follow-up (n = 1)

Attended 3-month assessment (n = 42)
Lost to follow-up (n = 2)

Attended 6-month assessment (n = 41)
Lost to follow-up (n = 3)

Analyzed (n = 44)
Excluded participants who did not
receive any intervention (n = 20)

Analyzed (n = 44)
Excluded participants who did not

receive any intervention (n = 9)

Note. ES-HIM = Enhanced Sexual Health Intervention for Men; HP = health promotion intervention. Not receiving any

intervention means not having attended at least Session 1.

FIGURE 1—Participant flow diagram: Enhanced Sexual Health Intervention for Men: Los

Angeles County, CA; 2007-2011.
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Measures

Childhood sexual abuse. CSA was measured
with 9 questions from the Revised Wyatt Sex
History Questionnaire (WSHQ-R),57 which as-
sesses incidents of fondling, frottage, and
attempted or completed intercourse prior to
the age of 18 years. The WSHQ-R has been
found to be reliable with African American
MSM.52,57 The age at which the experience
occurred, the gender of the perpetrator, the
relationship of the perpetrator to the victim, the
overall number of incidents, and the use or
threat of force were also assessed. A CSA
severity index ranging from 0 to 7 was devised
by selecting items that strongly correlated with
reports of fear (a PTSD criterion). One risk
point was assigned for each of the following:
penetration, use of force, fear at time of in-
cident, perpetrator identified as an immediate
male family member, perpetrator identified as
an immediate female family member, multiple
perpetrators, and perpetrator identified as at
least 5 years older than the victim. Scores were
categorized as low severity (0---3) or high
severity (4---7). This approach to characterizing
CSA is more descriptive than simply assessing
whether CSA was reported.53,58

Sexual risk behaviors. Sexual risk behaviors
with male and female partners, including un-
protected sexual intercourse (in which trans-
mission of HIV is more likely to occur), were
measured with 3 items derived from the
WSHQ-R.52,57 These items focused on epi-
sodes of unprotected insertive and receptive
anal and vaginal sex as well as the number of
times each type of episode had occurred in the
preceding 3 months.

Number of sexual partners. Two items were
used to assess total number of male and female
sexual partners in the preceding 3 months.

Posttraumatic stress disorder symptoms.
PTSD symptoms were measured with the
17-item Posttraumatic Diagnostic Scale
(PDS),59,60 which yields both a PTSD diagnosis
(according to the criteria of the Diagnostic and
Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision) and a measure of symp-
tom severity.61The scale includes a checklist of
traumatic events (e.g., accident or fire, natural
disaster, sexual abuse, imprisonment, life-
threatening illness). Participants identify which
events they have ever experienced or wit-
nessed and specify the event that disturbed

them the most in the past month. Items focus
on intrusive images, nightmares, reliving of
trauma, memory loss, irritability, and hyper-
vigilance. Responses are made on a 4-point
scale ranging from not at all or only one time
(0) to 5 or more times a week or almost always
(3). The score range is 0 to 51. The instrument
has been reported to have excellent reliability
and validity59,60; the reliability coefficient in
this study was 0.95.

Depressive symptoms. The Beck Depression
Inventory-II (BDI-II) is a 21-item, multiple-
choice instrument that measures the presence
and degree of depressive symptoms on a
4-point scale.62 Sum scores are calculated, and
the score range is 0 to 63. The BDI-II has been
used extensively.63 In this study, the instru-
ment’s reliability coefficient was 0.94.

Biomarker composite. A biomarker compos-
ite of primary mediators of the stress response
system was calculated (as in previous stud-
ies64,65). We calculated a sum score for each
participant representing the number of indica-
tors falling in the top quartile of risk for the
sample as a whole. Scores ranged from 0 to 4,
reflecting the possible number of biomarkers in
a high-risk range. Because both elevated and
blunted biological responses to stress66---68 and
low resting cortisol levels have been found
among PTSD samples,69---71 bidirectional risk
strategies have been recommended for some
biomarkers (i.e., extremely high or low values
represent health risk).72,73 As in previous
studies, we used a bidirectional strategy to
assess cortisol levels, with values in the highest
or lowest 12.5% of the total sample considered
to indicate risk.74---76

The Health Behaviors Questionnaire
(D. A. G, unpublished instrument, 2002) was
administered to assess activities in the 24 hours
prior to urine collection. Questions focused on
consumption of caffeinated beverages, alco-
holic beverages, and cigarettes; quality and
amount of aerobic and anaerobic exercise,
sleep, and meals; use of prescribed and recre-
ational drugs; and presence of illness symp-
toms. Information from the questionnaire
was used to exclude urine samples that may
have been contaminated by known con-
founders and to identify potential associations
with the biomarker index. As mentioned,
participants also completed a urine collection
diary.

Statistical Analyses

We conducted repeated measures analyses
of variance to examine group and time effects
for all outcome measures. Planned contrasts
were used to examine changes from baseline to
the 3-month follow-up and from the 3-month
to 6-month follow-ups. Log transformations
were necessary for all sexual risk outcomes.
Age, tobacco use, and caffeine use, along with
neopterin level (as a control for HIV progres-
sion), were included as covariates in all bio-
marker composite analyses. SAS statistical
software, version 9.2 (SAS Institute, Cary, NC)
was used for the analyses, and the macro
procedure %GLIMMIX was used to fit the
generalized linear repeated measures models.

RESULTS

The ES-HIM and HP conditions each had
44 participants. The overall sample was pre-
dominantly middle aged (mean = 46.6 years,
SD = 8.3), had completed high school (mean
grade completed: 12.1; SD = 1.9), and was
unemployed or unable to work (disabled;
83.9%); the majority had an annual income of
$15 000 or below (90.59%). Slightly more
than two thirds of the sample (68.6%) reported
having spent more than 1 day in a jail or prison
(mean number of times incarcerated: 5.5;
SD = 4.5), and 30.5% were currently on parole
or probation. Whereas all of the men were
behaviorally bisexual, 25% and 20.9% self-
identified as being “very to extremely” hetero-
sexual and homosexual, respectively.

The mean number of children reported was
1.05 (SD= 1.67). Although the majority of the
participants had never been married (72.4%),
more HP participants (18.4%) than ES-HIM
participants (9.2%) had been married (v2 (1,87)
= 3.94, P< .05). There were no other significant
differences between groups according to demo-
graphic characteristics or mean number of ses-
sions attended (ES-HIM: 4.88; HP: 5.04).

Childhood Sexual Abuse

Sixty-seven percent of the participants
reported having experienced touching, fon-
dling, or frottage before the age of 18 years,
whereas 47% and 52%, respectively, reported
that they had been forced to perform and to
receive oral sex. Approximately 48% reported
attempted receptive anal penetration
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(i.e., attempted rape), and 46.6% reported
attempts at being forced to engage in anal sex
(i.e., being forced to attempt anal sex as the
inserter). Nearly 48% of the participants
reported actual receptive anal penetration
(i.e., being raped), and 42.5% reported being
forced to engage in anal sex as the inserter.

The mean age at which the first incident
occurred was 11.2 years (SD = 4.34). Among
the men who reported experiences with male
perpetrators, the mean number of incidents
was 5.79 (SD = 8.59), whereas the mean
number of incidents among those who reported
experiences with female perpetrators was 4.65
(SD= 8.06). Forty-two percent of the partici-
pants identified the perpetrator as a male family
member, and 33% identified the perpetrator
as a female family member. Male and female
first-degree relatives were identified as the
perpetrators by 22% and 16% of the partici-
pants, respectively. In the case of 58% and 67%
of the participants, respectively, the perpetrator
was identified as not being a family member.

Childhood Sexual Abuse Severity and

Psychological Symptoms

A baseline analysis of a larger cohort from
this same sample40 showed that severe CSA
and a greater number of PTSD symptoms were
significantly associated with increased sexual
risk behaviors. In addition, clinically meaning-
ful PTSD symptom levels (PDS score above 17)
predicted baseline biomarker composite scores.
In this smaller intervention subset sample,
nearly half (45.2%) of ES-HIM participants had
experienced high-severity CSA, as compared
with a little more than a quarter of the HP
participants (26.3%). However, intervention
group statistical comparisons showed no sig-
nificant differences with respect to CSA sever-
ity or individual types of CSA experiences.
Similarly, clinically meaningful symptom levels
were not significantly different across inter-
vention groups in the case of either PTSD (ES-
HIM, 20.9%; HP, 27.3%) or depression (BDI-II
score above 13) (ES-HIM, 20.5%; HP, 9%).

Biomarker Composite

There was a significant intervention group
effect for baseline biomarker composite scores.
ES-HIM participants had lower biomarker
composite scores (mean = 0.75, SE = 0.19)
than HP participants (mean = 1.24, SE = 0.21;

group P< .01). To determine whether the
baseline difference in intervention sample bio-
marker composite scores was due to differ-
ences in clinical symptom levels, we created a
new variable that was coded 1 if the participant
met the criteria for clinical PTSD or depression
symptoms (or both) and 0 if the participant
did not meet the criteria for either condition.

After controlling for standard biomarker
composite covariates (age, tobacco use, caffeine
use) and neopterin levels, we found a signifi-
cant interaction (P= .005) between group as-
signment and presence of clinically meaningful
symptoms. Those without clinical symptoms
had equivalent biomarker composite scores
across intervention conditions; among those
with clinical symptoms, however, HP group
members had significantly elevated biomarker
composite scores relative to ES-HIM group
members. We also examined whether clinical
symptom status influenced neopterin levels. At
the 3-month follow-up, participants with clini-
cal symptoms showed elevated neopterin levels
(mean = 358.52, SE = 41.36) relative to those
without clinical symptoms (mean = 207.08,
SE = 64.74; P< .05), but there were no dif-
ferences at baseline or the 6-month follow-up.

In summary, clinically meaningful symptom
effects were related to significant intervention
group differences in baseline biomarker com-
posite scores and neopterin levels at the 3-
month follow-up. The study was not statistically
powered to correct for these unexpected failures
of the randomization process to equalize in-
tervention groups. Thus, we conducted all sub-
sequent preintervention---postintervention sex-
ual risk and psychological outcome analyses
excluding CSA severity, clinical symptom status,
or neopterin level. However, we explored out-
comes in relation to these factors when any large
(detectable) changes were observed in inter-
vention outcome patterns.

Sexual Risk Behaviors, Number of

Partners, and Psychological Distress

Table 1 shows outcomes over time for
the variables assessed (sexual risk behaviors,
number of partners, psychological symptoms,
and biomarker composite scores) as a function
of intervention condition.

Sexual risk behaviors. The planned analysis
showed that both groups reduced unprotected
anal insertive sex (time P< .01). However,

ES-HIM participants did not show any signifi-
cant advantage relative to HP participants in
reductions in anal insertive sex. Exploratory
within-group comparisons indicated a signifi-
cantly reduced number of episodes of unpro-
tected anal insertive sex (P< .05) among
ES-HIM participants from baseline (mean =
1.79, SD = 2.99) to the 3-month follow-up
(mean = 0.67, SD = 1.59), and that reduction
was sustained at the 6-month follow-up
(mean = 0.46, SD = 2.01). In the HP group,
by contrast, there was no significant reduction
in unprotected anal insertive sex from baseline
(mean = 1.02, SD= 1.65) to the 3- or 6-month
follow-up.

We explored this ES-HIM group advantage
in the context of CSA severity. A within-group
analysis showed reduced episodes of unpro-
tected anal insertive sex over time among
ES-HIM participants with both high and low
CSA severity histories (time, P< .009; Time ·
CSA Severity interaction, NS). In contrast, an
analysis of HP participants with high and low
CSA severity showed that there were no
differences at baseline (overall mean = 0.93,
SE = 0.34) but that the groups began to diverge
at the follow-up assessments (Time · CSA
Severity linear interaction, P< .05). HP partic-
ipants with high CSA severity exhibited a dra-
matic increase in unprotected anal insertive sex
after the intervention (6-month mean = 3.14,
SE = 0.98), whereas those with low CSA se-
verity showed decreased rates between baseline
and the follow-ups (6-month mean = 0.08, SE=
0.51).

Both groups showed significant reductions
in unprotected anal receptive sex and unpro-
tected vaginal sex from baseline to the 3-month
follow-up, and these reductions were sustained
or additional decreases were observed at the
6-month follow-up (time P< .001). However,
ES-HIM participants showed no significant
advantage over HP participants with respect to
decreasing unprotected anal receptive inter-
course or vaginal sex. There were significantly
more episodes of unprotected vaginal sex at
baseline among HP participants than among
ES-HIM participants (P< .05), but controlling
for this baseline difference did not alter the
significant reductions in vaginal sex over time
for either group.

There were significant reductions in both
groups in number of male and female sexual
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partners from baseline to the 3-month follow-
up, and these effects were sustained or addi-
tional reductions were evident at the 6-month
follow-up (time P< .001). However, ES-HIM
participants showed no significant advantage
over HP participants in terms of a decreased
number of sexual partners.

Psychological symptoms. There were signifi-
cant reductions in both groups in PTSD (time
P< .001) and depression (time P< .01) symp-
tom severity from baseline to the 3-month
follow-up, and these effects were sustained

or further reductions were observed at the
6-month follow-up. ES-HIM participants
showed no significant advantage over HP
participants with respect to reductions in PTSD
symptoms; however, within-group exploratory
analyses showed significantly decreased de-
pression symptoms among ES-HIM participants
from baseline to the 3-month follow-up, and
this reduction was sustained from the 3-month
to the 6-month follow-up (time P< .01). In
contrast, HP participants did not exhibit signif-
icantly reduced depression symptoms from

baseline to the 3-month follow-up, and they
showed only a modest (but significant) reduc-
tion from baseline to the 6-month follow-up
(time P< .05).

Biomarker composite. As noted, there were
significant between-group differences in bio-
marker composite scores at baseline, along with
a significant interaction between intervention
condition and clinically meaningful symptoms
(no symptoms vs PTSD, depression, or both).
HP participants with clinically meaningful
symptoms showed large elevations on the bio-
marker composite (unadjusted mean = 1.9,
SE = 0.36) relative to each of the other groups
(HP participants without clinical symptoms and
ES-HIM participants both with and without
clinical symptoms; mean = 0.64, SE = 0.26).
Because of this lack of equivalence at baseline,
clinical symptoms were examined together
with group assignment in the biomarker com-
posite analyses over time after age, tobacco and
caffeine use, and neopterin level had been
taken into account. HP participants with clini-
cally meaningful symptoms exhibited reductions
in primary biomarkers over time (P< .05),
whereas there were no significant changes in
biomarker composite scores over time in any
of the other groups.

DISCUSSION

Data from our small clinical trial indicate
that culturally congruent interventions specifi-
cally targeting trauma-exposed groups may be
efficacious in reducing psychological symptoms
and may contribute to decreasing the spread
of HIV. ES-HIM, a brief sexual risk and stress
reduction intervention designed for HIV-
positive African American MSMW who do not
self-identify as gay and who have CSA histories,
was effective in helping our participants with
histories of both high and low CSA severity
reduce episodes of unprotected anal insertive
sex. It also helped them achieve reductions in
their depression symptoms from baseline to the
3-month follow-up and sustain these symptom
reductions at the 6-month follow-up. Reduced
episodes of unprotected anal insertive sex
among HIV-positive, behaviorally bisexual
men may lead to a decreased risk of HIV
transmission to their male and female partners.
In addition to improvements in mental health,
decreases in depression symptoms may

TABLE 1—Intervention Outcomes Over Time as a Function of Intervention Group: ES-HIM

Project; Los Angeles County, CA; 2007–2011

Variable or Group

Baseline Assessment,

Mean (SE)

3-Month Assessment,

Mean (SE)

6-Month Assessment,

Mean (SE)

Sexual risk behaviors

Unprotected anal sex (insertive)

ES-HIM 1.79 (2.99) 0.67 (1.59) 0.46 (2.01)

HP 1.02 (1.65) 0.41 (1.07) 0.90 (2.96)

Unprotected anal sex (receptive)

ES-HIM 1.62 (2.29) 0.20 (0.90) 0.29 (0.92)

HP 1.30 (2.78) 0.34 (1.04) 0.49 (1.90)

Unprotected vaginal sex

ES-HIM 1.70 (1.99) 0.21 (0.72) 0.05 (0.31)

HP 2.84 (2.99) 0.12 (0.45) 0.02 (0.16)

Number of partners

Male

ES-HIM 1.45 (0.98) 0.69 (1.00) 0.88 (1.53)

HP 1.84 (1.95) 0.74 (1.80) 0.39 (1.16)

Female

ES-HIM 1.43 (1.62) 0.21 (0.60) 0.51 (1.62)

HP 1.41 (1.32) 0.24 (0.48) 0.10 (0.30)

Psychological symptoms

PTSD symptomsa

ES-HIM 10.44 (12.25) 5.17 (7.76) 4.61 (5.99)

HP 11.00 (12.17) 5.10 (8.06) 2.49 (5.03)

Depressive symptomsb

ES-HIM 8.18 (10.48) 4.44 (6.65) 4.63 (6.20)

HP 4.98 (6.87) 3.48 (6.34) 2.39 (5.61)

Biomarker compositec

Primary neurohormonal mediatorsd

ES-HIM 0.93 (0.19) 0.84 (0.18) 1.62 (0.19)

HP 1.17 (0.21) 1.00 (0.19) 0.89 (0.21)

Note. ES-HIM = Enhanced Sexual Health Intervention for Men; HP = health promotion intervention; PTSD = posttraumatic
stress disorder. For sexual risk behaviors and number of partners, there is no score range because any number of partners or
sex acts can be reported (i.e., no set upper limit).
aScore range was 0–51.
bScore range was 0–63.
cAdjusted for age, tobacco and caffeine use, and neopterin level.
dScore range was 0–4.
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contribute to overall reductions in sexual risk
behaviors.77

Both ES-HIM and HP participants exhibited
reductions in unprotected anal receptive and
vaginal sex and in numbers of male and female
sexual partners; in addition, they showed de-
creased PTSD symptoms and sustained these
reductions at the 6-month follow-up. The
absence of an ES-HIM advantage in all out-
comes may be due to the strong effects of CSA
severity histories or associated preintervention
clinical mental health symptoms and stress-
related biomarker levels. Despite standard
randomization procedures, ES-HIM partici-
pants exhibited a greater prevalence of
high-severity CSA at baseline, whereas HP
participants had elevated stress biomarker
composites. The ES-HIM group advantage with
respect to reducing unprotected anal insertive
sex was related to the intervention’s efficacy
over time among participants with high and
low CSA severity; by contrast, the HP condition
failed to reduce this key sexual risk behavior
among participants with high CSA severity.

Furthermore, HP participants with high CSA
severity showed dramatic increases in unpro-
tected anal insertive sex over time, suggesting
that interventions that do not address CSA
histories may exacerbate high-risk sexual be-
haviors. However, the failure of randomization
to control baseline group differences under-
mines clear interpretation of our findings. Also,
the biomarker composite of cortisol and cate-
cholamines showed decreases from baseline to
the 3-month follow-up and from the 3-month
to 6-month follow-ups among participants with
the highest baseline composite scores, that is,
HP participants with clinical symptoms. Clinical
status at baseline also influenced whether and
when decreases in neopterin levels occurred.

These patterns are largely consistent with
previous studies showing links between CSA
severity and clinically meaningful PTSD or de-
pression symptoms38,39,74,78 and links between
clinically meaningful symptoms and biomarker
composite scores among women65,67,69,74; they
are also consistent with the links between CSA
severity and clinical symptom severity reported
in the baseline-only analyses of the larger
sample of 99 men that included our partici-
pants.40 Nonetheless, replication of this study is
needed with a larger sample to increase the
probability of effective randomization and

provide adequate statistical power to further
examine the effectiveness of ES-HIM in im-
proving sexual and mental health outcomes
and biomarker composites.

Although a number of interventions have
targeted people living with HIV/AIDS in an
attempt to decrease sexual risk behaviors and
improve psychological outcomes and immune
functioning,43,44,47 few have influenced
change across all domains. To our knowledge,
this is the first study to show intervention
effects on sexual risk taking, psychological
symptoms, a biomarker composite of cortisol
and catecholamines, and the HIV immune
indicator neopterin. That such effects interact
with severity of past trauma and current mental
health symptoms highlights the need to exam-
ine these factors during interventions.

Trauma and mental health symptoms may
alter people’s psychological motivation to
change their sexual risk behaviors. Thus, in-
terventions focusing on readiness to change,
a key factor in behavioral intervention out-
comes,79,80 may need to address past trauma
experiences that may act as a barrier to risk
reduction. In addition, previous research shows
that amount and severity of early trauma are
not only associated with an increased risk of
maladaptive behavioral patterns but are also
linked to less effective coping skills as well as
lower levels of social support, educational
achievement, and subsequent contextual sup-
port (e.g., employment and wages).13 Our study
included a population of men with limited
education, extremely modest incomes, and
histories of being incarcerated. As previously
reported, CSA severity was positively corre-
lated with frequency of exchanging sex for
money or drugs, and PTSD severity was posi-
tively correlated with total number of sexual
partners.40 These links between sexual risk-
taking and trauma-related psychological factors
require a holistic approach to intervention
(i.e., one that addresses both individual chal-
lenges as well as environmental or structural
ones), and ES-HIM was developed with this
need in mind.

There is a dearth of HIV risk reduction
interventions targeting African American
MSMW. Successful behavior change models
must address key components of individual
resiliency, including a person’s ability to cir-
cumvent or resolve the negative effects of risk

exposure and develop effective strategies to
cope with challenges.81---86 However, resiliency
requires not only personal assets such as
coping skills and self-efficacy but also resources
to support improvements in health status.81,82

Although brief interventions such as ES-HIM
are extremely valuable in addressing individual
change, longer term sources of structural sup-
port are needed as well. Only through use of
a comprehensive paradigm will significant and
sustained changes in health status occur. j
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