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Abstract

Background—Few HIV/STI interventions exist for African American adolescent girls in 

juvenile detention.

Objective—The objective was to evaluate the efficacy of an intervention to reduce incident STIs, 

improve HIV-preventive behaviors, and enhance psychosocial outcomes.

Methods—We conducted a randomized controlled trial among African American adolescent 

girls (13-17 years, N=188) in juvenile detention from March 2011 to May 2012. Assessments 

occurred at baseline and 3- and 6-months post-randomization and included: audio computer-

assisted self-interview, condom skills assessment, and self-collected vaginal swab to detect 

Chlamydia and gonorrhea.

Intervention—The Imara intervention included three individual-level sessions and four phone 

sessions; expedited partner therapy was offered to STI-positive adolescents. The comparison 

group received the usual care provided by the detention center: STI testing, treatment and 

counseling.

Results—At the 6-month assessment (3-months post-intervention) Imara participants reported 

higher condom use self-efficacy (p<0.001), HIV/STI knowledge (p<0.001), and condom use skills 

(p<0.001) compared to control participants. No significant differences were observed between trial 
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conditions in incident Chlamydia or gonorrhea infections, condom use, or number of vaginal sex 

partners.

Conclusions—Imara for detained African American adolescent girls can improve condom use 

skills and psychosocial outcomes; however, a critical need for interventions to reduce sexual risk 

remains.

Introduction

Adolescent girls make up a significant proportion of juvenile arrests in the US. In 2009, law 

enforcement agencies reported 578,500 arrests of girls under age 18, comprising 30% of 

overall juvenile arrests (OJJDP 2011a). Despite increases in the proportion of female 

juvenile arrests over the past 4 decades (OJJDP 2011a), girls in the juvenile justice system 

have often been referred to as a “neglected population” (Snyder and Sickmund 2006).

Adolescent girls in the juvenile justice system are at high risk for sexually transmitted 

infections (STIs), including human immunodeficiency virus (HIV) (Chesney-Lind and 

Sheldon 1998; Lederman et al. 2004). They also report a high prevalence of risk factors 

associated with STIs and HIV infection, such as family dysfunction, trauma and sexual 

abuse, mental health and substance abuse problems, and risky sexual behaviors.(Chesney-

Lind and Sheldon 1998; Teplin et al. 2006; Lederman et al. 2004; Robertson et al. 2011; 

Voisin et al. 2012). For example, one study identified 73% of adolescent girls entering the 

juvenile justice system with a history of sexual abuse (Chesney-Lind and Sheldon 1998). 

Many of these adolescent girls have experienced trauma, with estimates indicating 84% have 

experienced a major trauma (Lederman et al. 2004), and 65% having experienced post-

traumatic stress disorder at some point in their lives (Cauffman et al. 1998). They also have 

high rates of depression, anxiety and substance abuse (Staples-Horne 2006; Morris and 

DiClemente 2007; Voisin et al. 2008; Crosby, Salazar, and DiClemente 2004). Adolescent 

girls in the juvenile justice system are more likely to affiliate with peers who are delinquent 

(Snyder and Sickmund 2006; Hubbard and Pratt 2002) and substance users (Morris, Baker, 

and Huscroft 1992). Collectively, this social, psychological, and behavioral epidemiologic 

profile indicates substantial risk for HIV/STI acquisition and transmission among girls in the 

juvenile justice system.

Marked disparities are the over-representation of African American girls in juvenile 

detention facilities (OJJDP 2011b) and the disproportionate impact of HIV/STI on African 

American adolescent girls (CDC 2012a, 2012b). In 2008, it was estimated that, nationwide, 

1.9% of incarcerated women were HIV-positive (Maruschak and Beavers 2009); this is 13 

times as high as the HIV prevalence estimate of 0.15% among adolescent females and adult 

women (CDC 2012a).

Although substantial empirical evidence indicates the need to develop HIV/STI risk-

reduction interventions for African American adolescent girls in the juvenile justice system, 

evidence-based gender-specific interventions that reduce risk behaviors have not been 

identified to address the unique needs of this population (CDC 2011; Tolou-Shams et al. 

2010). Given the dearth of demonstrated efficacious HIV/STI interventions specifically for 

adolescent girls in the juvenile justice system, the over-representation of African American 
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adolescent girls in US detention facilities, and their markedly higher HIV/STI risk profile 

relative to non-detained African American adolescent girls, it is critical to design, 

implement, and evaluate HIV/STI prevention interventions tailored to the needs of these 

adolescents.

Adapting existing evidence-based interventions (EBIs) to meet the needs of new target 

populations and settings is one way to reduce the resources needed to develop new 

interventions. CDC, through the Adopting and Demonstrating the Adaptation of Prevention 

Techniques (ADAPT-2), funded Emory University Rollins School of Public Health to use a 

systematic adaptation process to develop, implement, and evaluate a culturally and gender-

relevant HIV/STI risk-reduction intervention for detained African American adolescents 

girls (CDC 2007). The objective of this study was to test the efficacy of the adapted 

intervention for incident STIs, HIV/STI-preventive behaviors, and psychosocial outcomes.

Methods

Participants

From March 2011 to February 2012, African American adolescent girls, 13-17 years of age, 

detained in a short-term juvenile detention facility in Atlanta, Georgia, were recruited to 

participate in an HIV/STI prevention trial. Detention facility staff escorted all potentially 

eligible adolescent girls for confidential screening by an African American woman recruiter. 

The recruiter described the study, solicited participation, and assessed adolescents’ 

eligibility and interest in participating in the project. Eligibility criteria included self-

identifying as African American, being 13-17 years of age, and reporting ever willingly had 

vaginal intercourse with a male. Adolescents who were married, pregnant, Wards of the 

State of Georgia, or would be placed in a restricted location upon release (i.e., group home) 

were excluded from the study. Written informed assent was obtained from adolescents and 

verbal consent was obtained from parents/guardians prior to implementation of study 

procedures. Following receipt of consent, adolescents meeting eligibility criteria completed 

baseline assessments and were randomized to trial conditions. Participants were not 

compensated for their participation while in the detention facility and were given up to $150 

for completion of all intervention sessions and scheduled assessments over the 6-month 

follow-up period subsequent to their release from the detention facility. Intervention 

sessions were implemented from March 2011 to May 2012. The Emory University 

Institutional Review Board (IRB) approved all study protocols.

Study Procedures

Study Design—The study used a two-arm randomized controlled trial design (Piantadosi 

2005). Assignment to study conditions was implemented subsequent to baseline assessment 

using concealment of allocation procedures, defined by protocol and compliant with 

published recommendations (Schulz and Grimes 2002). Adolescent girls randomized to the 

intervention condition participated in the Imara intervention. Adolescent girls randomized to 

the control condition received the usual care provided by the detention facility, which 

included usual care/counseling for STI treatment.
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Intervention Methods

Overview of the Imara intervention—Imara was developed through the adaptation of 

an existing CDC-defined Tier I EBI, HORIZONS, that was gender- and culturally congruent 

for African American girls. HORIZONS has demonstrated significant changes in STI 

incidence, sexual risk behaviors, and hypothesized mediators of sexual behavior in a 

randomized controlled trial (DiClemente et al. 2009). The ADAPT-ITT model (Wingood 

and DiClemente 2008) was used to guide the systematic adaptation process tailoring 

HORIZONS to address the unique needs of detained girls. This process is described in detail 

elsewhere (Latham et al. 2010).

Imara is a multi-faceted intervention consisting of individual counseling in the detention 

facility and in adolescent girls’ homes to maintain continuity of prevention services 

following release from the detention facility. Three individual counseling intervention 

sessions were each conducted by a trained African American female health educator and 

were approximately 1.5 hours in duration. The first (baseline) session occurred at the 

detention facility. The second session occurred in the participants’ homes following 

discharge from detention, an average of 15 days after the first session. The third session was 

conducted in participants’ homes at 3-months post-randomization.

The counseling sessions used a combination of approaches including, skills development, 

HIV/STI risk assessment leading to sexual health goal setting, and interactive computer 

activities to address multiple aspects of sexual behavior. Intervention sessions were designed 

to foster a sense of cultural and gender pride and emphasized diverse factors contributing to 

adolescents’ HIV/STI risk, including individual factors (e.g., HIV/STI risk-reduction 

knowledge, perceived peer norms supportive of condom use, condom use skills), and 

relational factors (e.g., persuasive communication techniques to enhance male partner 

responsibility for condom use). Participants discussed and practiced, via role-plays, partner 

notification about STIs and treatment. In addition to addressing multiple aspects of sexual 

risk behavior, the intervention included an emphasis on key issues specific to detained youth 

identified during study development, including goal setting, decision-making skills, emotion 

regulation, trauma, and recognizing the relationship between substance use and risky 

behavior (Latham et al. 2012).

To reinforce prevention concepts discussed in individual counseling sessions, health 

educators administered 4-brief (20 minute) telephone counseling sessions to adolescents 

between their release from the detention facility and the 3-month final individual counseling 

session. These sessions were theory-driven, based on a problem-solving and goal-setting 

approach designed to identify sexual behavior change goals and strategies, and reinforce 

prevention concepts discussed in Imara (Beck 1995; Locke and Latham 2002).

In addition, adolescents assigned to the Imara condition were offered Expedited Partner 

Therapy (EPT) (CDC 2006). EPT was included in the Imara intervention to address the issue 

of male partner risk, STI reinfection, and sexual network risk for STI. EPT was exclusively 

offered to Imara participants as it is not standard of care for STI treatment. Participants with 

a positive laboratory-confirmed test for Chlamydia or gonorrhea were offered single-dose, 

orally administered medications to give to their male sex partner(s) along with a packet of 
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instructional materials, including a detailed instruction sheet regarding medications and 

potential adverse reactions, without requiring the male sex partner to be physically examined 

(CDC 2006). At the time of STI notification, participants were asked if they were 

comfortable providing STI treatment medication to their male sex partner(s). If participants 

opted for EPT, a nurse delivered medication for her male sex partner(s) to her home or to a 

convenient location where she also received directly observed treatment. EPT was provided 

for up to three male sex partners following each assessment.

Usual Care Control Condition—Adolescents randomized to the usual care control 

condition received standard services provided by the facility staff, which included weekly, 

1-hour, group-based HIV/STI information sessions provided to all youth. Adolescents in the 

Usual Care condition completed all study assessments on the same schedule as Imara 

participants, received monthly calls only to reconfirm contact information and schedule 

follow-up visits, were notified if they had a positive laboratory-confirmed test for 

Chlamydia or gonorrhea, and received usual care/counseling for STI treatment (but were not 

provided EPT).

Data Collection

Data collection occurred at baseline (in the detention facility) and at 3- and 6-months post-

randomization at participants’ homes or other convenient location. The 3-month assessment 

occurred immediately prior to the final intervention session to assess interim intervention 

effects. The 6-month assessment captured the main study outcomes at 3-months post-

intervention. Data collection consisted of four components: (1) a urine pregnancy screen, (2) 

a self-collected vaginal swab assay to assess Chlamydia and gonorrhea, (3) an audio 

computer-assisted self-interview (ACASI) to assess behavioral and psychosocial variables, 

and (4) an objective condom skills assessment.

Participants testing positive for pregnancy at baseline were excluded; girls who became 

pregnant over the course of the follow-up were retained in the study. Staff instructed 

participants how to self-collect a vaginal swab specimen and specimens were delivered to 

the Emory University Pathology Laboratory and assayed for C. trachomatis and N. 

gonorrhoeae using the BDProbeTec ET C. trachomatis and N. gonorrhoeae Amplified 

DNA assay (Becton Dickinson and Company, Sparks, MD) (Van Der Pol et al. 2001). The 

study nurse provided directly observed single-dose antimicrobial treatment and risk-

reduction counseling per CDC recommendations to all participants with a positive STI test, 

regardless of study condition assignment. Participants in the Usual Care condition were 

encouraged to refer sex partners for treatment. Participants in the Imara condition were 

offered EPT (CDC 2006). The County Health Department was notified of reportable STIs.

Immediately following vaginal swab collection, participants were administered the ACASI. 

ACASI was used to enhance data accuracy, increase participants’ comfort answering 

sexually explicit questions, and eliminate low literacy as a potential barrier to completing 

the interview (Estes et al. 2010; Zimmerman, Atwood, and Cupp 2006). The ACASI 

assessed sociodemographics, detention history, sexual history, attitudes, and psychosocial 

constructs associated with HIV/STI-preventive behaviors. Sexual behaviors were assessed 
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for two time periods: the 30 days and 90 days preceding assessments. Multiple strategies 

were used to enhance accuracy and validity of the self-reported sexual behaviors, including 

reporting behaviors over relatively brief time intervals (McFarlane and St. Lawrence 1999) 

and using a modified Timeline Follow-back methodology. This method effectively 

facilitates retrospective recall of HIV/STI sexual behaviors using a calendar to orient the 

participant to the relevant timeframes (Carey et al. 2001). To enhance perceived 

confidentiality participants were informed that only code numbers were used to identify 

records and data would not be shared with detention staff. Finally, a member of the Imara 

assessment team administered an observational condom skills assessment objectively, rather 

than through self-report measuring participants’ condom use skills (DiClemente et al. 2004).

Participant recruitment, allocation, retention, and participation in trial conditions

As described in Figure 1, recruiters approached and screened 393 adolescents, 202 (51%) 

were eligible and 188 enrolled in the study (93% participation rate). One hundred ninety-one 

young women did not meet eligibility criteria; primary reasons included no vaginal 

intercourse (45%), release to a secure location (10%) and pregnancy (9%).

Outcome Measures

Intervention efficacy was assessed using biological, behavioral and psychosocial outcomes.

Primary Biological Outcome—The primary outcome was number of participants 

detected with a laboratory-confirmed incident infection of Chlamydia or gonorrhea at the 3- 

or 6-month assessment.

Behavioral Outcome Measures—The primary behavioral outcome was the proportion 

of condom-protected sex acts in the 30 and 90 days prior to 3- and 6-month assessments; a 

measure frequently used to evaluate HIV/STI interventions (Sales, Milhausen, and 

DiClemente 2006). This outcome was calculated as the number of times a condom was used 

during vaginal intercourse, divided by the total number of vaginal intercourse occasions 

(DiClemente et al. 2004; DiClemente et al. 2009). Other behaviors assessed included 

consistent condom use during vaginal, anal and oral sex, having unprotected vaginal sex and 

number of vaginal sex partners in the 30 and 90 days prior to the 3- and 6-month 

assessments and condom use skills (DiClemente et al. 2004; DiClemente et al. 2009). 

Another behavioral indicator, condom skills, was objectively assessed using a checklist of 

correct condom use (DiClemente et al. 2004). Seven skills were observed while putting a 

male condom on a penis model: package was opened at top corner carefully, air removed 

from condom, condom placed right side up on tip of penis, condom rolled correctly 

downward, condom rolled to base of penis, space left at tip of condom, condom remained 

intact (no rips or punctures). The observer’s ratings of the presence or absence of condom 

use skills were summed to obtain a total condom use score with higher scores representing 

more condom skill proficiency.

Psychosocial Outcomes—Psychosocial constructs associated with HIV/STI-preventive 

behaviors were derived from the underlying theoretical frameworks, our qualitative 

research, and a review of the empirical literature. Constructs were assessed using scales with 
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satisfactory psychometric properties previously used with African American adolescent 

females (Wingood and DiClemente 2002). HIV/STI prevention knowledge was measured 

using an 11-item index modified from Sikkema (Sikkema et al. 2000). Knowledge items 

which were incorrectly answered were assigned a value of 1 whereas correctly answered 

items were assigned a value of 2. Items were then summed; thus higher scores are indicative 

of greater HIV/STI prevention knowledge. Condom use self-efficacy was measured using a 

9-item scale (α = 0. 91) and partner communication self-efficacy was assessed with a 6-item 

index (α=0. 79) (Wingood and DiClemente 1998).

Baseline Measures

In addition to the outcome measures, participant characteristics measured at baseline 

included family aid index, neighborhood quality and having a boyfriend with concurrent 

sexual partners. Family aid was assessed with a 4-item index (Salazar, Crosby, and 

Diclemente 2009). Participants reported whether anyone in their household received the 

following services during the past year: a) welfare, b) food stamps, c) Women, Infants and 

Children (WIC) and d) Section 8 housing subsidies (yes/no). The number of “yes” responses 

were summed with higher scores indicating receipt of a greater number of forms of 

government assistance. Neighborhood quality was assessed with 3 questions about the 

physical condition of participants’ neighborhood (Cohen 2000). A sample item is, “On your 

street, are there abandoned homes or apartments?” Responses to all three Yes/No questions 

were summed to create an index of neighborhood quality with higher scores indicative of 

poorer neighborhood quality. Girls who reported having a boyfriend/ main partner and 

having sex with that partner were asked, “During your relationship with your boyfriend, has 

he had vaginal sex with another woman?” (yes/no) (Brown et al. 2012). Participants who 

answered yes were categorized as perceiving their boyfriend to have concurrent sexual 

partners.

Statistical Methods

T-tests and chi-square statistics assessed baseline differences between study conditions. 

Differences significant at p<0.05 were eligible for inclusion in multivariable models as 

potential confounders; however, none of the factors assessed significantly differed between 

study conditions. Efficacy analyses were performed using an intention-to-treat protocol. 

Differences in the outcome measures at the 3- and 6-month assessments were evaluated for 

participants assigned to the Imara condition relative to participants assigned to the Usual 

Care control condition. Linear and logistic regression models compared outcomes by trial 

condition at the 3- and 6-month assessments. The efficacy of the Imara intervention over the 

6-month follow-up period was also assessed using linear and logistic generalized estimating 

equations (GEE). Planned a priori, all models adjusted for the baseline measure of the 

outcome variable. Statistical associations were significant for estimates with p<.05. 

Analyses were performed using SAS software version 9.3 (SAS Institute, Cary, NC).
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RESULTS

Study Sample and Retention

The 188 participants were randomized to one of two conditions; 95 to the Imara intervention 

and 93 to the Usual Care control condition (Figure 1). Of the 95 participants allocated to the 

Imara HIV risk-reduction intervention, 87 (92%) completed the 3-month assessment and 88 

(93%) completed the 6-month assessment. Of the 93 participants allocated to the Usual Care 

control condition, 85 (91%) completed the 3-month assessment and 83 (89%) completed the 

6-month assessment. No significant differences were observed in attrition between the Imara 

intervention and the Usual Care control condition (p=.71). The overall study retention rate 

was 91% (n=172) at the 3-month assessment and 91% (n=171) at the 6-month assessment.

Of the 95 Imara participants, 100% received the first intervention session, 93% (n=88) 

received the second session, and 91% (n=86) received the third session. Time of release 

affected call completion rates, which ranged from 73% at the first call to 83% at the fourth 

call. Acceptance of EPT among Imara participants who tested positive for an STI varied 

markedly; 57% (20/35) elected EPT at baseline, 70% (14/20) at 3-months, and 70% (14/20) 

at 6-months. Directly observed therapy for Imara participants who tested positive for an STI 

was high, with 94% (33/35) at baseline, 100% (21/21) at 3-months, and 90% (18/20) at 6-

months. All 93 participants in the Usual Care control condition received services provided 

by the detention facility as the standard of care. Directly observed therapy for Usual Care 

control participants who tested positive for an STI was 97% (29/30) at baseline, 95% (19/20) 

at 3-months, and 69% (11/16) at 6-months.

Baseline Characteristics

On average, participants were 15.3 years of age at baseline (Table 1). The mean number of 

days participants had been detained was 3.75. The sample had a high prevalence of HIV/

STI-associated risk factors, including emotional (56%), physical (43%), and sexual (24%) 

abuse. Over one-third (35%) of the sample was infected with Chlamydia and/or gonorrhea at 

baseline. No statistically significant differences were observed between trial conditions at 

baseline.

Summary of Outcome Variables

Of note, the baseline means and proportions for HIV/STI-protective behaviors and incident 

STIs (Table 1) suggested a higher risk profile at baseline than at 3- and 6-month assessments 

for both the intervention and control groups (Table 2). Statistically significant differences 

were observed in the means between the intervention and control groups for condom use 

self-efficacy, HIV/STI knowledge, and condom use skills at both the 3- and 6-month 

assessments.

Intervention Effects on Biological and Behavioral Outcomes

The regression models showed no statistical significance in the effects on the intervention 

group for consistent condom use, unprotected vaginal sex, the proportion of condom-

protected sex acts, number of vaginal sex partners, or incidence of chlamydial or gonorrheal 

infections at the 3- or 6-month assessments, or across the 6-month follow-up period (Table 
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3). Importantly, condom use skills were significantly higher among participants in the 

intervention condition than control participants (Table 3). At the 6-month assessment, 

adjusting for baseline condom use skills score, the mean difference in condom use skills for 

participants assigned to the intervention condition relative to the control condition was 2.12 

(95% CI: 1.76, 2.49).

Intervention Effects on Psychosocial Outcomes

Participants assigned to the Imara intervention condition reported greater condom use self-

efficacy (p<0.005) and HIV/STI knowledge (p<0.005) than control participants at the 3-

month and 6-month assessments, and over the entire study period (Table 3). At the 6-month 

assessment, adjusting for baseline condom use self-efficacy, the mean difference in condom 

use self-efficacy for participants assigned to the intervention condition relative to the control 

condition was 4.43 (95% CI: 2.26, 6.60). At the 6-month assessment, adjusting for baseline 

HIV/STI knowledge, the mean difference in HIV/STI knowledge for participants assigned to 

the intervention condition relative to the control condition was 1.33 (95% CI: 0.78, 1.88). In 

adjusted analyses, participants assigned to the intervention condition reported greater partner 

communication self-efficacy (p=0.03) at the 3-month assessment relative to the control 

condition; however, the effect did not remain statistically significant at the 6-month 

assessment (p=0.30) or throughout the entire study period (p=0.05).

Comment

The threat of HIV/STI among African Americans adolescent girls in detention facilities is a 

major health crisis that reflects a longstanding racial disparity (Belenko et al. 2008). The 

present study was an effort to develop, implement, and evaluate a culturally and gender-

congruent HIV/STI intervention, one that addresses a broad array of factors that influence 

detained African American adolescent girls’ sexual risk behaviors, including communication 

skills, condom skills, emotion regulation, decision-making, and goal setting (Latham et al. 

2010). Overall, significant intervention effects in behavioral outcomes (consistent condom 

use, proportion unprotected sex and number of partners) or in incident laboratory-confirmed 

chlamydial or gonococcal infections were not observed. However, significant intervention 

effects were observed for psychosocial outcomes, condom use self-efficacy and HIV/STI 

knowledge, which may mediate the association with HIV/STI-preventive behaviors, and a 

behavioral measure of condom skills, suggesting some promise for this intervention 

approach. The high retention rates indicate adolescent girls were engaged and motivated to 

participate even after release from the detention facility. In addition, EPT appeared to be 

acceptable in this sample although we are unable to make conclusions about the role of EPT 

on the overall findings of the Imara intervention since the study was not designed to 

facilitate a principal components analysis. The lack of significant behavioral and biological 

intervention effects, however, demonstrates the need to intensify future HIV/STI 

interventions.

Suggestions for future interventions

Myriad behavioral, psychological, social, familial and environmental challenges confronting 

adolescent girls in detention facilities are important to adequately address. This would likely 

involve delving deeper into the existing Imara content (individual risk behavior, male 
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partner risk, emotion regulation, decision-making, substance use), incorporating new content 

(managing fear/anxiety related to trauma and abuse, linkages to social service agencies), and 

considering multilevel intervention models involving families, peers, and/or social networks. 

These adjustments may enhance individuals’ ability to sustain newly acquired protective 

behaviors over time.

A more in-depth focus on trauma, in particular, would be beneficial given the lifetime 

prevalence of this risk factor for HIV/STI. For example, similar to successful interventions 

designed to reduce traumatic stress and sexual risk behaviors among people living with HIV 

who have histories of abuse or trauma (Sikkema et al. 2007), interventions for detained 

adolescent girls may consider providing more in-depth content on specific strategies to 

manage and overcome fear or anxiety related to past trauma or abuse and about being 

assertive in sexual situations. Doing so may improve the efficacy of STI/HIV prevention 

programs for adolescents who have trauma histories.

Although individual-level interventions have demonstrated prevention value, the range, 

magnitude and consistency of intervention effects may be limited and may not be sufficient 

to support the adoption and maintenance of HIV/STI prevention behaviors. Other 

combination behavioral models, which are integrated across multiple levels of intervention 

to create prevention synergies, may maximize the likelihood of adolescent girls’ adopting 

and sustaining HIV preventive behaviors (Wingood et al. 2013). These models may include 

concurrent individual and family-based interventions (Brody et al. 2012) that increase 

awareness of HIV/STI risk among both the adolescent and her parent or caregiver to support 

and reinforce prevention behaviors. This model has the added advantage of potentially 

changing the familial environment, enhancing parent/caregiver skills for monitoring their 

adolescent’s whereabouts and affiliations. Parental monitoring has been identified as a key 

predictor of HIV-associated risk behaviors among adolescents (Nappi et al. 2009; 

DiClemente, Crosby, and Wingood 2002).

Other multilevel intervention models may include social network approaches designed to 

target peers, male partners, and the social network of adolescent girls. Dyadic interventions 

involving male partners have multiple benefits. Incarceration interrupts sexual partnerships 

resulting in non-detained male sex partners engaging in concurrent sex partnerships (Nunn 

et al. 2012). While Imara discussed male partner risk (i.e., partner’s STI history and partner 

concurrency) future interventions can more intensively focus on partner- and relationship-

level HIV/STI risk in dyads. Addressing risk in detained girls’ sexual networks is also 

useful, given that approximately 37% of girls in Imara were concerned about their male 

partners having concurrent sexual partners while they were in detention. None of these 

intervention approaches is designed to be implemented singularly; but rather, they are 

designed to be used as part of a combination approach in which interventions complement 

each other and provide synergy-enhancing HIV/STI prevention.

While intervention models may benefit from utilizing a multilevel approach, there is utility 

in having a range of implementation modalities. Thus, while individual counseling may be 

important to address a girls’ specific challenges, other modalities, such as group-formatted 

interventions have value in enhancing prosocial norms supportive of HIV/STI-preventive 
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behaviors, providing peer modeling and an opportunity to practice prevention skills, and 

enhance peer social support to initiate and maintain preventive behaviors. Furthermore, new 

media technologies, such as smart phone applications, and established technology, such as 

SMS (texting) and mobile phone contacts, can be used to enhance contact between program 

staff and girls, reinforcing prevention messages, addressing newly emerging health threats, 

and providing a readily accessible and caring adult to provide guidance. Similar to having 

comprehensive intervention content, it is important to consider concurrently incorporating 

multiple intervention modalities. Whatever combination of interventions or implementation 

modalities selected, interventions strategies can benefit from being designed to be gender 

and culturally congruent and developmentally appropriate.

Finally, while intervening in juvenile detention facilities is desirable, it is not sufficient. 

Upon release, girls return to their communities, socio-sexual networks and male sex 

partners, all of which may confer HIV/STI risk. Thus, while intervening in detention 

facilities has value, interventions need to provide continuity of prevention services for girls 

upon returning to their communities, optimizing intervention impact and bridging a 

potentially dangerous transition from the detention facility and to their community.

Strengths and Limitations

Study strengths included using a randomized controlled trial design, a usual care control 

condition, use of ACASI technology, and use of laboratory-confirmed STIs to provide an 

objective measure of the efficacy of the intervention. Finally, while the sample is often 

difficult to retain in trials, retention rates were high for both, the 3- and 6-month 

assessments.

The present study was not without limitations. The study sample size limited the statistical 

power to detect intervention effects and the relatively short follow-up period post-

intervention may not have been sufficient to capture intervention effects on longer-term 

behavior change. However, given small effect sizes for the sexual behavior outcomes, lack 

of power does not likely account for the non-significant findings. Further, the findings may 

not be applicable to African American adolescent girls with different sociodemographic 

characteristics or risk profiles, adolescent girls from other ethnic/racial groups or to 

adolescent males. Finally, it was not possible to blind study personnel administering follow-

up assessments of condition assignment. The use of ACASI limited measurement error; 

however, the objective condom skill assessment could have been subject to observer bias 

despite specific protocols and training assessment personnel to collect this measure.

Conclusion

Society may have underestimated the impact of the HIV/STI “national health crisis” for 

African Americans (Southern AIDS Coalition 2012). Adolescent African American girls in 

juvenile detention are one important population to reach with effective prevention services. 

In the absence of vaccines for many STIs, including Chlamydia, gonorrhea and HIV, the 

urgency for additional prevention research with this vulnerable population is clear and 

compelling. A comprehensive research agenda can support the development of innovative 
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HIV/STI prevention approaches that more precisely target the range of social determinants 

associated with HIV/STI risk behaviors.
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Figure 1. 
Participant allocation to Imara trial study conditions
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Table 1

Baseline characteristics of detained African American girls participating in the Imara HIV/STI prevention 

trial, Atlanta, GA, 2011-2012

Characteristic Overall
(n=188)

Imara
Intervention

Condition
(n = 95)

Usual Care
Control

Condition
(n = 93)

p-
value

Sociodemographics, mean (SD)

Age in years 15.31 (1.06) 15.29 (1.10) 15.34 (1.02) 0.750

Family aid index 1.10 (0.91) 1.01 (0.91) 1.18 (0.91) 0.194

Poor neighborhood quality 0.97 (1.14) 0.84 (1.10) 1.11 (1.17) 0.111

Incarceration

Number days detained for current offense, mean
(SD) 3.75 (4.92)a 4.07 (5.71)b 3.42 (3.93)c 0.365

Type of offense committed, n (%) d e f

  Status 108 (57) 54 (58.06) 54 (59.34) 0.525

  Property offense 15 (8.15) 10 (10.75) 5 (5.49)

  Personal larceny 10 (5.43) 6 (6.45) 4 (4.40)

  Weapons 3 (1.63) 0 3 (3.30)

  Violent offense 38 (20.65) 18 (19.35) 20 (21.98)

  Non-violent sexual offense 2 (1.09) 1 (1.08) 1 (1.10)

  Violation of parole 8 (4.35) 4 (4.30) 4 (4.40)

Relationship characteristics

Current boyfriend, n (%) 166 (88.30) 84 (88.42) 82 (88.17) 0.958

Length of current relationship, months, mean (SD) 10.80 (11.32)g 10.95 (12.09)h 10.65 (10.54)i 0.862

Perceived boyfriend concurrency, (n %) 53 (37.59)j 22 (31.88)k 31 (43.06)l 0.171

Sex partners generally ≥2 years older, n (%) 110 (58.51) 52 (54.74) 58 (62.37) 0.288

History of abuse, n (%)

Emotional 106 (56.38) 50 (52.63) 56 (60.22) 0.294

Physical 80 (42.55) 37 (38.95) 43 (46.24) 0.312

Sexual 45 (23.94) 24 (25.26) 21 (22.58) 0.666

Other factors, n (%)

History of alcohol use 148 (78.72) 72 (75.79) 76 (81.72) 0.320

History of marijuana use 140 (74.47) 70 (73.68) 70 (75.27) 0.803
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Characteristic Overall
(n=188)

Imara
Intervention

Condition
(n = 95)

Usual Care
Control

Condition
(n = 93)

p-
value

Ever member of a gang 51 (27.13) 23 (24.21) 28 (30.11) 0.363

Immediate family member ever incarcerated 130 (69.15) 61 (64.21) 69 (74.19) 0.138

Sexually transmitted infections, n (%)

Chlamydia 64 (34.04) 34 (35.79) 30 (32.26) 0.609

Gonorrhea 23 (12.23) 13 (13.68) 10 (10.75) 0.540

Any bacterial STI 65 (34.57) 35 (36.84) 30 (32.26) 0.509

Sexual behaviors and Condom Use Skills

Proportion condom use, past 30 days, mean (SD) 0.48 (0.42)m 0.48 (0.42)n 0.49 (0.43)n 0.972

Proportion condom use, past 90 days, mean (SD) 0.55 (0.41)o 0.55 (0.40)e 0.55 (0.42)p 0.922

Consistent condom use during vaginal, anal and oral
sex, past 30 days, n (%) 41 (27.33)q 20 (26.32)r 21 (28.38)s 0.777

Consistent condom use during vaginal, anal and oral
sex, past 90 days, n (%) 48 (28.57)t 23 (27.38)u 25 (29.76)v 0.733

Unprotected vaginal sex, past 30 days, n (%) 101 (53.72) 52 (54.74) 49 (52.69) 0.778

Unprotected vaginal sex, past 90 days, n (%) 110 (58.51) 55 (57.89) 55 (59.14) 0.862

Condom use skills, mean (SD) 3.76 (1.05) 3.69 (1.08) 3.82 (1.01) 0.410

Number of sex partners, past 30 days, mean (SD) 1.86 (3.65) 2.31 (5.10) 1.41 (0.66) 0.135

Number of sex partners, past 90 days, mean (SD) 2.16 (4.32) 2.58 (5.86) 1.73 (1.55) 0.179

Psychosocial outcomes, mean (SD)

Condom use self-efficacy 34.60 (9.00) 34.38 (9.28) 34.82 (8.75) 0.740

Partner sexual communication self-efficacy 20.56 (3.53) 20.29 (3.60) 20.83 (3.46) 0.302

Partner sexual communication frequency 11.27 (5.04) 11.19 (5.10) 11.35 (5.01) 0.823

Parental sexual communication frequency 13.86 (6.25) 14.11 (6.36) 13.61 (6.16) 0.591

Refusal self-efficacy 23.25 (4.43) 23.24 (4.12) 23.26 (4.74) 0.980

Fear of condom negotiation 8.46 (3.67) 8.12 (2.78) 8.82 (4.38) 0.191

Depressive symptoms 17.86 (7.68) 17.63 (7.33) 18.09 (8.05) 0.686

Sexual sensation seeking 18.63 (5.53) 19.03 (5.89) 18.23 (5.14) 0.319

HIV/STI knowledge 17.67 (2.37) 17.85 (2.25) 17.48 (2.48) 0.288
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a
n=185;

b
n=94;

c
n=91;

d
n=184;

e
n=93;

f
n=91;

g
n=166;

h
n=84;

i
n=82;

j
n=141;

k
n=69;

l
n=72;

m
n=156;

n
n=73;

o
n=165;

p
n=83;

q
n=150;

r
n=74;

s
n=76;

t
n=171

u
n=86;

v
n=85
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Table 2

Summary of biological, behavioral and psychosocial outcomes at 3- and 6-month assessments by trial 

condition, Atlanta, GA 2011-2012

Outcome 3-month Assessment 6-month Assessment

Imara
Intervention

Condition
(n=87)

Usual Care
Control

Condition
(n=85)

p-value

Imara
Intervention

Condition
(n=88)

Usual Care
Control

Condition
(n=83)

p-value

Mean (SD) Mean (SD)

Partner sexual
communication self-
efficacy

20.38 (3.69) 19.71 (4.11) 0.260 20.74 (3.53) 20.54 (3.76) 0.725

Condom use self-
efficacy 39.60 (7.00) 36.07 (8.28) 0.003 40.91 (6.89) 36.41 (7.93) <0.001

HIV/STI knowledge 18.74 (2.19) 17.58 (2.56) 0.002 19.22 (1.63) 17.65 (2.79) <0.001

Proportion condom-
protected vaginal sex
acts, past 30 days

0.66 (0.41)a 0.62 (0.43)b 0.606 0.51 (0.45)a 0.55 (0.42)c 0.681

Proportion condom-
protected vaginal sex
acts, past 90 days

0.65 (0.38)d 0.64 (0.40)e 0.879 0.62 (0.40)f 0.65 (0.39)g 0.710

Number of vaginal sex
partners, past 30 days 1.38 (0.67)a 1.56 (1.56)b 0.469 1.48 (1.17)a 1.45 (1.10)c 0.896

Number of vaginal sex
partners, past 90 days 1.83 (2.64) 1.76 (5.44) 0.923 1.61 (2.03) 1.39 (1.49) 0.402

Condom use skills 5.51 (1.57)h 4.19 (1.48)i <0.001 5.94 (1.24)j 3.88 (1.22)k <0.001

n (%) n (%)

Consistent condom use
during vaginal, anal and
sex, past 30 days

20 (40.82)c 21 (42.86)c 0.838 18 (33.96)l 20 (38.46)m 0.632

Consistent condom use
during vaginal, anal and
oral sex, past 90 days

23 (35.38)n 23 (38.98)o 0.679 26 (37.68)f 30 (44.78)g 0.401

Unprotected vaginal sex,
past 30 days 24 (27.59) 23 (27.06) 0.938 29 (32.95) 29 (34.94) 0.784

Unprotected vaginal sex,
past 90 days 38 (43.68) 33 (38.82) 0.518 40 (45.45) 36 (43.37) 0.784

Chlamydia 17 (19.54) 16 (19.05)h 0.935 16 (18.18) 8 (9.64) 0.108

Gonorrhea 6 (6.90) 5 (5.95)h 0.801 9 (10.23) 8 (9.64) 0.898

Any bacterial STI 20 (22.99) 19 (22.62)h 0.954 20 (22.73) 14 (16.87) 0.34

a
n=48;

b
n=47;

c
n=49;

d
n=64;

e
n=58;

f
n=69;
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g
n=67;

h
n=84;

i
n=81;

j
n=83;

k
n=77;

l
n=53;

m
n=52;

n
n=65;

o
n=59
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Table 3

Effect estimates of Imara intervention condition with biological, behavioral and psychosocial outcomes, 

Atlanta, GA 2011-2012

Outcome Regression 1a* Regression 2b* GEE Modelc*

Linear Models Beta Coefficient
(95% CI) p-value

Beta
Coefficient
(95% CI)

p-value Beta Coefficient
(95% CI) p-value

Partner sexual communication
self-efficacy

1.13
(0.11, 2.15) 0.030 0.52

(−0.48, 1.52) 0.307 0.84
(−0.002, 1.68) 0.050

Condom use self-efficacy 3.68
(1.76, 5.61) <0.001 4.43

(2.26, 6.60) <0.001 3.99
(2.35, 5.63) <0.001

HIV/STI knowledge 1.04
(0.43, 1.64) 0.001 1.33

(0.78, 1.88) <0.001 1.19
(0.71, 1.68) <0.001

Proportion condom-protected
vaginal sex acts, past 30 days

−0.0004
(−0.16, 0.16) 0.996 −0.04

(−0.22, 0.15) 0.699 −0.02
(−0.14, 0.10) 0.719

Proportion condom-protected
vaginal sex acts, past 90 days

0.001
(−0.13, 0.13) 0.989 −0.001

(−0.13, 0.13) 0.986 0.001
(−0.10, 0.10) 0.981

Number of vaginal sex
partners, past 30 days

−0.33
(−0.87, 0.21) 0.226 −0.10

(−0.57, 0.36) 0.668 −0.22
(−0.56, 0.13) 0.219

Number of vaginal sex
partners, past 90 days

−0.31
(−1.53, 0.92) 0.621 −0.003

(−0.46, 0.46) 0.991 −0.17
(−0.90, 0.55) 0.635

Condom use skills 1.39
(0.93, 1.85) <0.001 2.12

(1.76, 2.49) <0.001 1.75
(1.44, 2.06) <0.001

Logistic Models AOR
(95% CI) p-value AOR

(95% CI) p-value AOR
(95% CI) p-value

Consistent condom use during
vaginal, anal and oral sex, past
30 days

0.83
(0.34, 2.00) 0.675 0.97

(0.37, 2.54) 0.954 0.89
(0.46, 1.72) 0.736

Consistent condom use during
vaginal, anal and oral sex, past
90 days

0.99
(0.42, 2.32) 0.979 0.88

(0.42, 1.85) 0.733 0.91
(0.48, 1.70) 0.761

Unprotected vaginal sex, past
30 days

0.98
(0.49, 1.95) 0.946 0.86

(0.45, 1.64) 0.636 0.92 (0.55, 1.53) 0.740

Unprotected vaginal sex, past
90 days

1.28
(0.66, 2.49) 0.472 1.06

(0.57, 1.99) 0.852 1.15
(0.68, 0.94) 0.610

Chlamydia 1.03
(0.48, 2.22) 0.935 2.02

(0.81, 5.06) 0.131 1.37
(0.76, 2.47) 0.291

Gonorrhea 1.07
(0.28, 4.02) 0.919 1.01

(0.37, 2.80) 0.976 1.03
(0.44, 2.39) 0.944

Any bacterial STI 1.01
(0.49, 2.09) 0.974 1.41

(0.66, 3.03) 0.38 1.19
(0.69, 2.06) 0.532

a
Regression models for 3-month outcomes;

b
Regression models for 6-month outcomes;

c
Generalized estimating equation;

*
All models adjusted for baseline measure of outcome variable
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