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Abstract

Background—Adolescents experience elevated depressive symptoms which health promotion
interventions may reduce.

Purpose—This study investigated whether HIV prevention trial participation decreased
depressive symptoms among African-American female adolescents.

Methods—Adolescents (N=701; M age = 17.6) first received a group-delivered HIV prevention
intervention and then either 12 sexual health (intervention condition) or 12 general health
(comparison condition) phone counseling contacts over 24 months. ACASI assessments were
conducted at baseline, and at 6-, 12-, 18-, and 24-months post-baseline. Linear generalized
estimating equations were used to detect percent relative change in depressive symptoms.

Results—Participants reported a 2.7% decrease in depressive symptoms (p = 0.001) at each
assessment. Intervention participants endorsed an additional 3.6% decrease in depressive
symptoms (p = 0.058).

Conclusions—Trial participation was associated with reduced depressive symptomatology,
particularly among those receiving personalized sexual health counseling. HIV prevention
interventions may benefit from incorporating additional content to address adolescents’ mental
health needs.
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The Substance Abuse and Mental Health Services Administration (SAMSHA) estimates that
two million U.S. adolescents experience a major depressive episode each year, with an
annual prevalence estimate of 8.1% among 12 to 17 year olds (SAMSHA, 2009). Young
women are two times as likely to experience a major depressive episode relative to young
men (SAMSHA, 2009). Furthermore, depressive symptoms have an earlier onset for young
women, with symptom severity increasing during later adolescence (Collins et al., 2010;
Rudolph, 2008). African-American adolescents may experience higher rates of depression
relative to their non-minority peers (Khan et al., 2009). For example, 19.3% of African-
American adolescent women in the National Longitudinal Study of Adolescent Health
endorsed recent and chronic depressive symptoms relative to 13.0% of Caucasian adolescent
women (Khan et al., 2009). Despite the prevalence of depression among adolescents, only a
minority receive mental health treatment, with further health disparities for mental health
care access among African-American adolescents (SAMSHA, 2009; Elster et al., 2003). A
majority of adolescents receive mental health services through primary care or other general
medical settings (Bower et al., 2001; Cheung & Dewa, 2007; Walker & Townsend, 1998)
rather than through specialized mental health facilities, highlighting the opportunity to
integrate mental health screening and treatment into general medical settings.

The sexual health of African-American adolescents is also a pressing public health concern.
African-American young women experience elevated rates of sexually transmitted infections
(STls; Datta et al., 2007). Recent national estimates indicate that African-American female
adolescents between the ages of 15 and 24 experience the highest rates of chlamydia and
gonorrhea (CDC, 2012a). This is particularly alarming given that STIs pose a number of
negative health consequences and increase susceptibility to HIV (Fleming & Wasserheit,
1999; Hook & Handsfield, 1999; Stamm, 1999). African-American adolescents are
disproportionately affected by the HIV epidemic (Rangel et al., 2006) accounting for 73% of
adolescent HIV infections, with a diagnosis rate nearly 23 times the rate for White
adolescents (CDC, 2012b). Among African-American adolescent women, the majority of
incident STI/HIV infections are acquired via heterosexual transmission (CDC, 2012b).

Reproductive health service providers and HIV risk reduction interventions offer the unique
opportunity to address both the sexual and mental health of at-risk young women, especially
since adolescents seeking sexual health services may experience elevated rates of
depression. For instance, in one study 19% of African-American women seeking sexual
health services had elevated depressive symptoms, with 40% endorsing mild to moderate
symptoms and 60% endorsing symptom levels suggestive of a clinical diagnosis of
depression (Collins et al., 2010). In a second study examining the prevalence of depressive
symptoms, adolescents in sexual health clinics had higher levels of self-reported depressive
symptoms relative to a cohort of adolescents in schools (Fernandez et al., 2009).
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A growing literature suggests that elevated depressive symptoms are associated with
increased engagement in sexual risk behaviors among adolescents. Cross-sectional studies
indicate that elevated depressive symptoms are associated with sexual risk behaviors
including inconsistent condom use (Elkington, Bauermeister, & Zimmerman, 2010; Holden
et al., 2008; Paxton & Robinson, 2008; Seth et al., 2009; Smith, Buzi, & Weinman, 2010;
Tolou-Shams et al., 2008), lower frequency of condom use during the last sexual encounter
(Milhausen, Yarber, & Crosby, 2003; Seth et al., 2009), substance use prior to sexual
activity (Milhausen et al., 2003; Seth et al., 2009; Shrier et al., 2009; Tolou-Shams et al.,
2008; Wilson et al., 2010), earlier sexual debut (Milhausen et al., 2003), and decreased
contraception use (Kosunen et al., 2003; Wilson et al., 2010). There is also an association
between increased depressive symptoms and self-reports of a greater number of sexual
partners (Elkington et al., 2010; Holden et al., 2008; Kosunen et al., 2003; Milhausen et al.,
2003; Rubin, Gold, & Primack, 2009; Shrier et al., 2009), including concurrent sexual
partners (Seth et al., 2009). Adolescent depression has also been associated with increased
biologically-confirmed STI incidence relative to those without depressive symptoms (Lee,
O'Riordan, & Lazebnik, 2009; Mazzaferro et al., 2006; Seth et al., 2009). Furthermore,
longitudinal studies suggest that depressive symptom levels predict subsequent sexual risk
behaviors (Brown et al., 2006; Lehrer et al., 2006). For example, a nationally-representative
study found that higher baseline levels of depressive symptoms predicted substance use
during the last sexual encounter one year later (Lehrer et al., 2006).

Various pathways have been proposed to explain the association between depressive
symptoms and engagement in sexual risk behaviors. Adolescents may engage in sexual
behavior as a coping strategy to manage negative emotional states (Brown et al., 2006;
Elkington et al., 2010). Substance use may also mediate the association between
psychological distress and sexual risk behaviors (Elkington et al., 2010; Khan et al., 2009).
An alternative hypothesis suggests that increased depressive symptoms may be a
consequence of engaging in sexual risk behaviors (Brown et al., 2006; Khan et al., 2009).
Depression may also decrease an individual’s motivation to engage in protective sexual
behaviors (Brown et al., 2006; Khan et al., 2009) or result in impaired information
processing; thus, depressed individuals may have diminished capacity to appraise potential
health risks (Holden et al., 2008; Khan et al., 2009).

Despite the literature suggesting an association between depressive symptoms and sexual
risk behaviors among adolescents, few studies have investigated the efficacy of sexual risk
reduction interventions to reduce depressive symptoms. Among a subset of participants
endorsing elevated baseline depressive symptom levels, Sales and colleagues found that
participation in an efficacious HIV prevention intervention resulted in decreased depressive
symptoms among African-American adolescent females at both the 6- and 12-month follow-
up assessments (Sales et al., 2010). While this study suggests that HIV prevention
interventions may reduce depressive symptoms among adolescents with elevated depressive
symptomatology, lacking is research examining the broader impact of HIV prevention
interventions on adolescents’ depressive symptoms over more extended periods of time. A
recent meta-analysis summarized the efficacy of HIV risk reduction interventions to
decrease sexual risk behaviors and examined depressive symptomatology as a potential
moderator of intervention efficacy (Lennon et al., 2012). Sexual risk behavior significantly
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decreased when participants had elevated depressive symptoms at baseline and when
depressive symptom levels were reduced over the follow-up period (Lennon et al., 2012).
Thus, decreasing depressive symptoms may also decrease sexual risk behaviors (Lennon et
al., 2012). Additionally, studies with female participants, interventions targeting specific risk
groups, and intervention content including self-management and coping skills training were
more likely to reduce depressive symptoms (Lennon et al., 2012). Thus, there is some
evidence to suggest that sexual health interventions may decrease depressive symptoms,
particularly for interventions enrolling women and those that incorporate intervention
content to improve coping skills.

The aim of the current study was to investigate the efficacy of an HIV prevention
intervention to reduce depressive symptoms among a large cohort of African-American
adolescent women. We hypothesized that adolescents randomized to the more intensive HIV
prevention intervention with repeated personalized sexual health counseling sessions would
report decreased depressive symptoms over a two-year follow-up period.

From June 2005 to June 2007 African-American adolescent females, ages 14-20 years, were
recruited from three clinics providing sexual health services to predominantly inner-city
adolescents in Atlanta, Georgia. An African-American female recruiter approached
adolescents in clinic waiting areas, described the study, solicited participation, and assessed
eligibility. Eligibility criteria included self-identifying as African-American, 14-20 years of
age at time of enrollment, and reporting at least one episode of unprotected vaginal sex
(vaginal sex without condom use) in the past 6 months. Adolescents were excluded from
participation if they were married, pregnant, or attempting to become pregnant. Adolescents
meeting inclusion criteria and interested in participating were scheduled to return to the
clinic to complete informed consent procedures, baseline assessments, and be randomized to
trial conditions. Written informed consent was obtained from all adolescents. Parental
consent was waived for those younger than 18 due to the confidential nature of sexual health
clinic services. Of the eligible adolescents, 94% (N=701) enrolled in the study, completed
baseline assessments and were randomized to study conditions. Participants were
compensated for travel and childcare to attend the intervention and complete assessments.
The Institutional Review Board at the participating institution approved all study protocols.

Study desigh—The study was a two-arm randomized controlled supplemental treatment
trial (Piantadosi, 1997). In supplemental treatment trials, participants receive a “primary”
treatment and, subsequently, receive a different (supplemental) treatment to enhance the
effects of the primary treatment. In this study, the aim of the supplemental treatment was to
extend the primary treatment’s efficacy over an extended 24-month period.

Power analysis—A power analysis was calculated to detect reductions in the primary
outcome of the trial, incident chlamydial infections. We anticipated a treatment effect of
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20% reduction in incident chlamydial infections over the follow-up period. Using methods
outlined in Rochon, 1998 for repeated measurements, and assuming a 20% correlation for
within-person measurements, 80% retention across the follow-up assessments, and setting
the Type | error-rate at 0.05 for a two-tailed test, 700 participants were needed to detect the
hypothesized reduction with 80% power.

Random assignment to study conditions—Random assignment to conditions was
implemented subsequent to the baseline assessment using concealed allocation procedures.
Prior to enrollment investigators used a computer algorithm to generate a random allocation
sequence and opaque envelopes to execute the treatment assignments. Participants were
randomized to either the intervention or comparison condition.

Intervention condition—Participants randomized to the intervention condition (n = 342)
received as their primary treatment a CDC evidence-based, culturally- and gender-
appropriate HIV prevention intervention for African-American female adolescents known as
HORIZONS (DiClemente et al., 2009). HORIZONS is a group-based HIV intervention for
African-American adolescent females designed to enhance HIV-preventive attitudes and
beliefs, negotiation and refusal skills, safer sex norms, and preventive behaviors. The
efficacy of HORIZONS has been evaluated in a randomized controlled trial with findings
demonstrating significant reductions in incident chlamydial infections and high-risk sexual
behaviors over a 12-month follow-up (DiClemente et al., 2009). In the current study,
HORIZONS was implemented by two trained African-American female health educators
with, on average, 7-8 participants attending the group session.

The supplemental treatment was phone-delivered HIV prevention maintenance counseling
(PMC) that began following participation in HORIZONS. The PMC supplemental
intervention consisted of a health educator administering 12 brief, tailored phone contacts to
participants approximately every 8 weeks for 24 months. PMC was theory-driven, based on
a directive, cognitive-behavioral problem-solving and goal-setting approach designed to
identify sexual behavior change goals and strategies and reinforce prevention concepts
discussed in HORIZONS (Beck, 1995; Locke & Latham, 2002; Strecher et al., 1995). Each
phone contact began with adolescents completing a brief risk appraisal. Participants
prioritized current factors that were contributing to HIV risk. Subsequently, a health
educator delivered scripted, brief, tailored PMC based on participants’ prioritized risk
appraisal. Thus, PMC was an individually tailored brief intervention designed to reinforce
content from the primary treatment HORIZONS over an extended period of 24 months.

Comparison condition—Participants randomized to the comparison condition (n = 359)
also received HORIZONS as their primary treatment and a time- and dose-equivalent
phone-delivered General Health Promotion (GHP) supplemental treatment. The GHP
condition was administered on the same schedule, 12 brief, phone contacts every 8 weeks
for 24 months, by a health educator. These calls focused on discussing general health topics
(e.g., diet and nutrition), rather than focusing on sexual health. Use of a placebo-attention
phone condition reduces the likelihood that effects of the PMC could be attributed to
differences in frequency or duration of contact with staff or in the sequencing of phone
contacts over the 24-month follow-up period.
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Data collection—Data collection occurred at baseline, prior to randomization, and at 6-,
12-, 18- and 24-months following participation in the primary treatment, HORIZONS. To
reduce attrition participants received a reminder post-card and a retention phone call prior to
each follow-up assessment. Data collection consisted of completing an audio computer-
assisted self-administered interview (ACASI). ACASI enhances accurate reporting, reduces
social desirability bias, and minimizes reporting errors associated with low literacy (Brown
& Vanable, 2009; Turner et al., 1998).

Summary of trial findings on sexual health outcomes—Findings from the main
trial have been previously reported (DiClemente, 2010; Swartzendruber et al., 2012).
Briefly, there were no differences between study conditions on sociodemographic
characteristics, STI prevalence or sexual behavior at the time of randomization, and
retention between study arms was similar. There were statistically significant differences in
incident chlamydial infections and condom use between the two arms through 18 months.
Relative to participants assigned to the comparison condition, participants in the intervention
condition had fewer incident chlamydial infections and a greater number of condom-
protected sex acts.

Intervention condition—Intervention condition assignment was coded as O for the
comparison condition and 1 for the intervention condition.

Assessment wave—The baseline assessment and each of the four, six-month follow-up
assessment waves were coded from 1 (baseline) to 5 (24-month follow-up assessment
wave).

Phone contacts—For each of the 12 phone-delivered contacts (PMC contacts in the
intervention condition, GHP contacts in the comparison condition) completed phone-
contacts were coded as 1 with uncompleted phone contacts coded as 0.

Sociodemographics—For descriptive purposes, participants reported their age and
highest level of educational attainment.

Depressive symptoms—Respondents’ depressive symptoms at each of the assessment
points were measured with the 8-item Center for Epidemiological Studies-Depression (CES-
D) scale (Santor & Coyne, 1997). The CES-D assesses the presence of depressive symptoms
in the past 7 days. A sample item is, “I felt sad.” For each item, participants indicated the
frequency they had experienced each symptom during the past week from 1 “Less than one
day” to 4 “Five to seven days.” A total score was calculated with higher scores indicative of
higher depressive symptom levels; the range of possible scores is 8-32 (a = .91). Scores
above 15 suggest elevated depressive symptom levels.

Data Analysis Plan: All analyses were performed using STATA version 11.2 (version 11.2;
StataCorp, College Station, Texas). Descriptive statistics summarized participant
characteristics, frequency of completed phone contacts, and level of depressive symptoms.
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Bivariate analyses examined differences for sociodemographic characteristics and
depressive symptoms between conditions using one-way ANOVA for continuous variables
and chi-square for categorical variables (Fleiss, Levin, & Paik, 2003). The control variable
(age) and depressive symptom levels were log-transformed to facilitate ease of
interpretation.

To assess intervention effects on depressive symptoms for the entire 24-month follow-up
period, analyses were performed on pre-specified hypotheses using an intention-to-treat
protocol with participants analyzed in their originally assigned experimental conditions
irrespective of number of phone contacts completed (Lachin, 2000; Piantadosi, 1997;
Pocock, 1993). We used a generalized estimating equation (GEE) model to control for
repeated within-subject heterogeneity using Gaussian distributed effects with an
unstructured correlation matrix between assessments (Hardin & Hilbe, 2003; Liang & Zeger,
1986). This model allows for a differential number of repeated observations of participants
over the course of the study. The GEE model included condition assignment and assessment
wave adjusting for baseline depressive symptomatology and age to estimate adjusted mean
differences. Regression coefficients were interpreted as the percent mean difference in
depressive symptoms over the 24-month period for a 1-unit change in each predictor
allowing for unobserved subject-specific heterogeneity. The 95% confidence interval (CI)
around the adjusted mean differences, and corresponding p value, were also computed.

Participant Characteristics

African-American adolescent female participants (N = 701) were recruited from either a
county health department STD clinic (n =373), a hospital-based adolescent sexual health
clinic (n = 81), or a Planned Parenthood clinic (n = 247). Participants were between 14 and
20 years old with mean (SD) age of 17.6 (1.7). With regards to highest level of educational
attainment, 8% completed the eighth grade or below, 53% were in high school (grades 9—
12), 19% had graduated from high school or earned a GED, 16% had completed one or more
years of college, and 4% described their level of education as “other.”

Baseline Differences by Experimental Condition

There were no baseline differences between conditions for the sociodemographic factors of
age or educational attainment. Baseline depressive symptom levels did not differ between
the intervention (M = 14.6, SD = 6.3) and comparison (M = 15.2, SD = 6.7) conditions, F (1,
699) =1.24,p=.27.

Descriptive Statistics

Frequency of completed phone contacts—Table 1 presents descriptive statistics for
the frequency of completed phone contacts by condition at each time-point. As shown in
Table 1, there were no differences in the number of completed phone contacts at each time-
point by condition.
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Level of depressive symptoms—Descriptive statistics for unadjusted levels of
depressive symptoms by condition at each time-point are displayed in Table 2. Table 2 also
presents the frequency of participants endorsing elevated depressive symptoms (i.e., scores
above the cut-off level). At baseline, 41.2% of participants endorsed elevated depressive
symptoms. There were no significant bivariate differences between conditions at each
assessment point for total depressive symptom levels or for the frequency of participants
above the cut-off score (see Table 2). Figure 1 depicts the unadjusted mean level of
depressive symptoms and corresponding standard errors by condition at each assessment
point.

Change in Depressive Symptom Levels over Time by Condition

Table 3 presents results from GEE model. Participants in both conditions reported a 2.7%
decrease in depressive symptoms at each 6-month interval (p = 0.001). Intervention
condition participants also endorsed an additional 3.6% decrease in depressive symptoms
relative to the comparison group (p = 0.058). Depressive symptoms levels were below the
cut-off score at each follow-up assessment suggesting clinically meaningful change in
depressive symptomatology levels over the 24-month follow-up period to below sub-
threshold levels.

Discussion

Results highlight elevated levels of depressive symptoms among African-American female
adolescents participating in an HIV prevention intervention. Indeed, over 40% of young
women endorsed moderate to severe levels of depressive symptoms upon enrollment in a
sexual health intervention. This finding coincides with previous studies noting elevated
depressive symptoms among young African-American women in general (Khan et al.,
2009), and specifically among young women seeking sexual health services (Collins et al.,
2010; Fernandez et al., 2009). Thus, sexual health services and intervention programs have
the opportunity to improve both the sexual and mental health of African-American young
women.

The aim of the primary, group-delivered HIV prevention intervention (HORIZONS)
received by both conditions was reducing sexual risk behaviors and improving psychosocial
mediators of protective behaviors (e.g., sexual refusal self-efficacy). The primary treatment,
HORIZONS, has demonstrated efficacy in the reduction of sexual risk behaviors and STIs
(DiClemente et al., 2009). While the primary intervention does not specifically address
mental health challenges or provide strategies to cope with depressive symptoms,
participants in both study conditions reported decreased depressive symptoms over the two
year follow-up period to sub-clinical levels. In contrast, the trajectory of depressive
symptoms among adolescents is either curvilinear over time, with initial decreases in
depressive symptoms followed by a return to baseline levels (Ge et al., 1994) or maintained
at elevated levels among adolescents with moderate to severe depressive symptoms
(Rushton, Forcier, & Schectman, 2002). This finding suggests that factors common between
the two conditions (e.g., group intervention session followed by repeated phone contacts,
provision of social support from peers and health educators, discussion of health-related
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information) may reduce depressive symptoms over time. Findings mirror Sales and
colleagues’ finding that participation in an HIV risk reduction intervention for adolescent
women with elevated baseline depressive symptomatology was associated with decreased
depressive symptoms over a one-year follow-up period (Sales et al., 2010). Furthermore, the
level of depressive symptom reduction seen in this sexual health intervention is on par with
some depression-focused behavioral interventions (Ekers, Richards, & Gilbody, 2008).
Additionally, interventions targeting depressive symptoms often reduce depressive
symptoms initially, but then see depressive symptoms increase towards baseline levels over
time (Horowitz & Garber, 2006). As shown in Figure 1, we did not observe a regression of
depression symptoms towards baseline levels over time.

Overall improvement in depressive symptoms may be in part attributed to the social support
provided through participation in the group HIV risk reduction intervention. The group-
delivered format may have provided a forum to enhance support from other adolescent
women. Support may have also been enhanced by participants’ relationship with the health
educators leading the group and from the repeated phone contacts to discuss health-related
information. For those in the intervention condition, this relationship with health educators
was likely strengthened by repeated phone counseling sessions to address sexual health
challenges. Thus, the therapeutic relationship established with the health educator may have
served as a model for effective emotion regulation strategies (Brown et al., 2006).
Alternatively, it has been suggested that increased depressive symptoms may be a
consequence of engaging in sexual risk behaviors (Brown et al., 2006; Khan et al., 2009).
Thus, participating in an effective HIV prevention program may have resulted in decreased
sexual risk behaviors which thereby lessened depressive symptoms resulting as a
consequence of engaging in risky behaviors. However, further research is needed to examine
the mechanisms and mediating factors by which sexual health interventions impact
depressive symptoms. For example, future investigations could examine the extent to which
intervention content or intervention process variables (e.g., intervention format) affect
depressive symptoms.

The supplemental intervention also focused exclusively on sexual health through tailored,
individualized phone counseling. Despite a restricted focus on reducing HIV risk behaviors,
participants who received more personalized sexual health counseling via the phone were
marginally more likely to experience decreased depressive symptoms relative to participants
who received calls that only focused upon general health promotion. The personalized phone
counseling may have improved participants’ ability to cope effectively with sexual health
challenges and subsequently also decrease overall level of depressive symptomatology
(Lennon et al., 2012). The sexual health focused sessions may have also increased
participants’ ability to correctly appraise sexual health risks and enhanced their self-efficacy
to engage in protective sexual behaviors. Thus, modifying potential mechanisms underlying
the association between depression and sexual risk behaviors may partially explain the
additional decrease in depressive symptoms among those receiving sexual health phone
counseling contacts. Future research should further explore whether differences in the
content of repeated, personalized phone counseling sessions result in differential changes in
mental health outcomes.
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Strengths and Limitations

This study is one of the first to investigate the extent to which HIV prevention interventions
affect depressive symptomatology among adolescents. This study enrolled a large sample of
African- American adolescent women who are at increased risk for both adverse sexual and
mental health outcomes. A third strength was the high retention across the two-year study
period. Depressive symptoms were assessed using a standardized, validated measure at
every assessment point. Additionally, the study employed a time- and dose-equivalent
supplemental treatment providing further support that differences between study conditions
were not attributable to differences in intervention dosage.

There are also limitations that should be acknowledged. Results were limited by use of
single self-reported measure of depressive symptoms. While the CES-D has been correlated
with depressive disorder diagnoses, a clinical diagnosis was not established by a mental
health professional (Santor & Coyne, 1997). In addition, this sample consisted of urban
African-American female adolescents recruited from sexual health clinics. Therefore, results
may not generalize to other non-clinic recruited adolescent populations.

Conclusions

African-American young women are at increased risk for experiencing depressive symptoms
and adverse sexual health outcomes. This HIV prevention program included no specific
mental health content and was delivered by non-mental health practitioners, yet the
intervention produced an additional benefit of decreasing depressive symptoms over a
period of two years. Results suggest that young women seeking sexual health services would
benefit from additional resources and skills training to address mental health challenges and
depressive symptoms. Sexual health services and sexual risk reduction interventions may
provide an optimal forum for addressing mental health issues. Such programming or
services may benefit from additional screening of mental health symptoms. Sexual health
interventions should incorporate content to specifically address co-occurring mental health
problems. For example, interventions may benefit from inclusion of content to improve
coping and self-management strategies (Lennon et al., 2012). Ultimately, provision of
holistic intervention approaches that address multi-faceted health issues offer the potential of
improving adolescents’ health.
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Figurel.
Depressive symptom levels by experimental condition.

Notes. Mean and standard error bars are depicted by experimental condition at each
assessment point.
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