HHS Public Access
Author manuscript
Author Manuscript

J Consult Clin Psychol. Author manuscript; available in PMC 2017 June 01.
Published in final edited form as:
J Consult Clin Psychol. 2016 June ; 84(6): 511–525. doi:10.1037/ccp0000076.

A church-based intervention for families to promote mental
health and prevent HIV among adolescents in rural Kenya:
Results of a randomized trial

Author Manuscript

Eve S. Puffer,
Department of Psychology & Neuroscience, Duke University and Duke Global Health Institute
(DGHI), Duke University
Eric P. Green,
DGHI, Duke University, Duke University
Kathleen J. Sikkema,
Department of Psychology & Neuroscience, Duke University and DGHI, Duke University
Sherryl A. Broverman,
Department of Biology, Duke University and DGHI, Duke University
Rose A. Ogwang-Odhiambo, and
Institute of Women, Gender & Development Studies, Egerton University, Egerton University

Author Manuscript

Jessica Pian
DGHI, Duke University, Duke University

Abstract
Objective—To evaluate a family- and church-based intervention for adolescents and caregivers in
rural Kenya to improve family relationships, reduce HIV risk, and promote mental health.
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Method—The intervention was developed using community-based participatory methods and
focused on strengthening family communication. Modules addressed economic, relationship, and
HIV-related topics using evidence-based behavioral strategies alongside culturally-grounded
content. A stepped wedge cluster randomized trial was conducted with 124 families (237
adolescents ages 10 to 16; 203 caregivers) from four churches. Participants completed intervieweradministered surveys over 5 rounds. Primary outcomes included family communication, HIV risk
knowledge, self-efficacy, and beliefs. Secondary outcomes included parenting, social support,
mental health, and adolescent sexual behavior. We estimated intent-to-treat effects via ordinary
least squares regression with clustered standard errors.
Results—Relative to controls, the intervention group reported better family communication
across domains at 1- and 3-months post-intervention and higher self-efficacy for risk reduction
skills and HIV-related knowledge at 1-month post-intervention. Sexually active youth in the
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Public Health Significance Statement. This study highlights the benefits of a culturally-grounded, behavioral family-based
intervention to improve family communication in low-resource settings. Results further suggest that religious organizations hold
potential as community-based settings for interventions targeting family well-being and HIV prevention.
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intervention reported fewer high-risk behaviors at 1-month post-intervention, including
unprotected sex or multiple partners. Male caregivers in the intervention reported higher parental
involvement at both time points, and youth reported more social support from male caregivers at 3months post-intervention. No effects on secondary outcomes of parenting, social support, and
mental health were detected.
Conclusions—This intervention holds promise for strengthening positive family processes to
protect against negative future outcomes for adolescents. Implementation with religious
congregations may be a promising strategy for improving sustainability and scalability of
interventions in low-resource settings.
Keywords
HIV prevention; Africa; adolescents; family intervention; mental health
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Family environments and relationships can be a source of protection or risk for adolescents’
emotional and behavioral health, including engagement in high-risk sexual behavior
(Dimbuene & Defo, 2011; Puffer et al., 2011; Wang, Hsu, Lin, Cheng, & Lee, 2010;
Biddlecom, Awusabo-Asare, & Bankole, 2009; Pequegnat & Bell, 2012; Van Campen &
Romero, 2012). Though family interactions are complex, positive caregiver-child
communication, parental involvement, monitoring, and authoritative parenting—a balance of
warmth and structure (Baumrind, 1966)—often emerge as protective factors. Conversely,
distance and mistrust in relationships, harsh discipline, and permissiveness are often
associated with risky behavior and mental health problems (Mejia, Calam, & Sanders, 2012;
Kabiru, Beguy, Undie, Zulu, & Ezeh, 2010; Kincaid, Jones, Sterrett, & McKee, 2012;
Boudreault-Bouchard et al., 2013). Thus, promoting protective interactions and preventing
those that increase risk is an important approach for addressing both mental health and HIV
risk among young people (Sandler, Schoenfelder, Wolchik, & MacKinnon, 2011; Betancourt
et al., 2014; Betancourt & Khan, 2008).
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Family-level interventions are particularly needed in low- and middle-income countries
(LMICs) where rates of HIV and mental health problems remain high while resources for
healthcare remain scarce (Kakuma et al., 2011; Kieling et al., 2011; World Health
Organization, 2010). In Sub-Saharan Africa, an estimated 1 in 20 people are still living with
HIV (WHO, n.d.), and mental health disorders account for the largest burden of non-fatal
disease worldwide (Whiteford et al., 2013). A 2012 survey in a rural district in Kenya
documented that 1 in 10 adults had a common mental disorder (Jenkins et al., 2012). In lowresource contexts, families living in poverty face multiple concurrent challenges: lack of
basic needs, minimal access to healthcare and education, unemployment, effects of disease,
and uncertainty about the future, all of which can lead to chronic stress and increased
conflict, aggression, and disconnectedness in the family (Brook, Morojele, Zhang, & Brook,
2006; Mejia et al., 2012; Repetti, Taylor, & Seeman, 2002). Yet families can also be a source
of great strength and resilience in the context of these economic and structural challenges.
Prevention interventions to promote protective factors against both mental health problems
and HIV risk can be smart investments given the magnitude of both problems and the
negative cycles that link the two. HIV is both a cause and consequence of mental health
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disorders; emotional and behavioral disorders are associated with increased risk behavior
(Brown et al., 2010), and an HIV diagnosis is associated with the onset of mental health
problems, including depression, anxiety, and traumatic stress (Collins et al., 2011). Thus
prevention interventions can be a cost-effective means of reducing the incidence of mental
health disorders and HIV by decreasing the need for treatment and promoting positive
development outcomes (Catalano et al., 2012; Collins et al., 2011; Kieling et al., 2011;
Engle et al., 2007; Betancourt & Khan, 2008).
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Prevention interventions that focus on families and communities are particularly promising
because they go beyond individual-level risk factors to target changes in the systems
surrounding a child that influence development (Bronfenbrenner, 1979). Promoting change
beyond the individual allows interventions to target social and cultural factors, which has
emerged as a predictor of the efficacy of sexual risk reduction efforts (Barrera, Castro,
Strycker, & Toobert, 2013; Scott-Sheldon, Huedo-Medina, Warren, Johnson, & Carey,
2011). Further, family and community environments can continue to affect a child or
adolescent’s behavior and emotional wellbeing into early adulthood, increasing the chances
of long-term benefits.
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In the United States and other high-income countries, studies have documented positive
effects of family-based and parenting interventions, including improved communication and
parent-child relationships, decreased family conflict, and reductions of internalizing and
externalizing symptoms, including risk behaviors (Sandler et al., 2011; Kumpfer &
Alvarado, 2003). Most evidence-based programs for families focus on treating clinical
populations and use behavioral approaches to build skills in domains such as parenting and
communication. Prevention for non-clinical populations and community-based interventions
are less common but often take these same behavioral approaches with a focus on building
protective factors (Sandler et al., 2011; Weisz, Sandler, Durlak, & Anton, 2005; Cavaleri,
Olin, Kim, Hoagwood, & Burns, 2011).
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Family-based interventions specifically for HIV prevention have documented effects on
reduced sexual risk behavior, improved parental decision-making, and increased family
communication (Guilamo-Ramos et al., 2011; McKay et al., 2014; Miller et al., 2011).
Progress has been made in expanding these programs to LMICs. Three examples are
interventions developed in the United States and adapted for low-income countries.
“Families Matter,” adapted from “Parents Matter!”, has been shown to increase caregiverchild communication about sex, sexual health knowledge, and positive parenting skills
(Poulsen et al., 2010; Vandenhoudt et al., 2010). Research on the “Collaborative HIV
Prevention and Adolescent Mental Health Program [CHAMP]” (Bell et al., 2008; McKay et
al., 2014) has documented effects of increased parental comfort discussing sex and HIV,
increased caregiver supervision, and improved social support (Bell et al., 2008; Bhana et al.,
2004). The “Let’s Talk!” intervention, adapted for workplaces in South Africa from “Talking
Parents, Healthy Teens,” improved aspects of parent-child communication specific to sex
and HIV (Bogart et al., 2013).
In this study, we aim to build on this body of research by developing and evaluating a new
family-based intervention to address a broader range of family-level risk factors associated
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with risk for future HIV infection and mental health problems. The intervention, entitled
READY, targets family relationships, with emphasis on improving overall communication
and communication related to economic, emotional, and HIV-related topics. Unlike many
others, READY (a) is evidence-based but deeply culturally grounded and developed using a
community-based participatory approach to improve relevance and targeting of contextspecific needs (Puffer, Pian, Sikkema, Ogwang-Odhiambo, & Broverman; Fernando, 2012);
(b) integrates direct skills training for HIV prevention, economic empowerment, and
promotion of psychosocial well-being within one intervention and at the individual and
family levels; (c) includes full participation of both caregivers and children to achieve
outcomes through live practice; and (d) is delivered through local religious congregations,
including components for leaders to improve long-term family support.

Author Manuscript

The community-based approach of delivering the intervention through churches—strong and
established social structures—aims to increase the potential for feasibility and scalability,
two essential characteristics of interventions developed for low-resource settings (Eaton et
al., 2011). In settings where religiosity is high, as is the case in Kenya, religious
congregations hold promise as a delivery setting that facilitates a wide reach (Garner, 2000;
Taylor, 2006). Further, having a program that is universal and endorsed and sponsored by
churches could decrease the stigma of participating in an intervention related to HIV
prevention. Supporting these advantages are a few previous studies that have demonstrated
progress in integrating HIV prevention activities in churches across diverse settings,
including the United States and South Africa (Mash & Mash, 2012; Wingood, SimpsonRobinson, Braxton, & Raiford, 2011).
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Beyond improving scalability, religiosity has been identified as a protective factor against
sexual risk in some populations, including Kenyan adolescents (Haglund & Fehring, 2010;
Kabiru & Orpinas, 2009), and local religious bodies are often trusted sources of social
support and guidance on family relationships and sexual behavior (Smith, 2004; Agadjanian,
2005). However, although religious organizations have this influence, their involvement in
HIV prevention can be complicated. In a study in South Africa documented ambivalence
among church leaders about addressing HIV and inconsistent prevention messages, in part
due to theology and resistance of some congregants (Eriksson, Lindmark, Axemo, Haddad,
& Ahlberg, 2010). Another study conducted in three African countries suggested that
churches were often silent on the issues, with some promoting traditional practices that
could perpetuate the HIV epidemic (Marshall & Taylor, 2006). Thus, it is important to
recognize the influence of religion and to engage by supporting faith communities to address
issues of family relationships and sexual behavior in ways that reduce HIV risk and promote
mental health (Marshall & Taylor, 2006).
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Study Aims and Hypotheses
A stepped wedge cluster randomized trial design was used to evaluate the effects of READY
in a rural community in Kenya. Our theory of change posited that the proximal impacts of
the program would be improved family communication and HIV-related skills and beliefs.
Improved communication would then enable better parenting and social support, all of
which would improve long-term outcomes related to youths’ mental health and HIV risk
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behavior. Thus, primary hypotheses were that the intervention would improve family
communication and reduced indicators of future HIV risk, including beliefs and self-efficacy
for risk reduction behaviors. Secondary hypotheses were that we would then observe
improvements in the more distal outcomes of parenting practices and social support, as well
as improvement in adolescents’ current mental health and reductions in HIV risk behavior in
the treatment group as compared with controls. Results have implications for intervention
development and delivery in the fields of family psychology, HIV prevention, and global
mental health.

Methods
Setting and Recruitment

Author Manuscript

This study was conducted in a rural division of Migori County, Kenya from September 2010
to September 2011. This division is situated on the shores of Lake Victoria and shares a
border with Tanzania. At the time this study was conducted, the adult HIV prevalence rate in
Nyanza province—the former name for the larger area encompassing Migori County—was
estimated to be 14.9 percent (NACC, 2009). This was more than twice the rate for Kenya
overall, with Kenya ranking twelfth in the world for HIV prevalence (CIA, n.d.).
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All 56 churches in the division were enumerated and mapped and represented multiple types
of churches, including several Protestant denominations, churches based on indigenous
beliefs, and a few Catholic congregations. Due to resource constraints, four churches were
randomly selected to participate through lotteries conducted by community leaders; this
resulted in the inclusion of three protestant churches and one indigenous. All families from
these congregations with at least one adolescent living at home between the ages of 10 and
16 were eligible to participate. Youth living away from home the majority of the time (e.g.,
at boarding school) were not eligible to participate. As caregiving situations varied widely,
caregivers were defined as any individual 18 years of age or older who stated that they were
one of the primary people responsible for the adolescent(s). A total of 237 adolescents and
203 caregivers representing 124 families were enrolled. The Institutional Review Boards at
Duke University and Kenya Medical Research Institute approved all study procedures. Prior
to participation, informed consent and assent procedures were completed with caregivers
and children, respectively.
Intervention

Author Manuscript

Congregations took part in READY at their church in the afternoons following weekly
worship services. READY was developed in collaboration with a local Community Advisory
Committee (CAC) using community-based participatory methods (Isreal et al., 2008). The
process began with a formative study of psychosocial factors associated with HIV risk in
this setting (Puffer et al., 2011; Puffer et al., 2012; Puffer, Watt, Sikkema, OgwangOdhiambo, & Broverman, 2012). Together, quantitative and qualitative results identified
emotional and behavioral symptoms, sex-related self-efficacy, social support, mixed
messages related to HIV, religious coping, and poverty as factors associated with sexual risk.

J Consult Clin Psychol. Author manuscript; available in PMC 2017 June 01.

Puffer et al.

Page 6

Author Manuscript

Joint interpretation of the data was followed by intervention development workshops in
which the research team provided the overall framework based on evidence-based practices
and the CAC provided the contextually-grounded examples and activities (for a more
complete description of this process, see Puffer, Pian, Sikkema, Ogwang-Odhiambo, &
Broverman, 2013). The resulting intervention was strongly influenced by ecological
transactional theory, with content emphasizing the specific cultural and social context in
which family interactions and adolescent behaviors occur (Henrich, Brookmeyer, Shrier, &
Shahar, 2006; Lynch & Cicchetti, 1998). In this particular setting, examples of key
contextual and cultural variables integrated into the intervention included: the fishing
industry, associated with transactional “fish-for-sex” practices; the practice of polygamy;
and mixed messages resulting from culturally-based, but often unspoken, expectations for
early sexual debut alongside an explicit emphasis on abstinence based on tenets of the
Christian faith.
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The central objective of the 9-session READY intervention was to improve family
relationships as a protective factor against risky sexual behavior and mental health
symptoms. The intervention incorporated evidence-based strategies from behavioral family
communication skills training, skills-based HIV prevention interventions, behavioral parent
training, and cognitive behavioral therapies. The 2-hour sessions were divided into three
modules: Economic Empowerment, Emotional Support, and HIV Education and Prevention
(for an outline of sessions, see Table 1). Methods of teaching and activity components were
influenced strongly by social cognitive theory, emphasizing modeling of new behaviors and
in-session rehearsal (Bandura, 1998). All family members were invited to attend together,
and family communication practice was a central component of each session.
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READY was delivered in churches, as they are the most organized social structures in the
community, trusted institutions where people seek support, and one of few places that all
family members, of both genders, go together on a regular basis. This decision was made
with the CAC and supported by formative data collected by the first author showing that
over 90 percent of a representative sample self-identified as Christian and reported
membership in a specific church.
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The intervention content, teaching strategies, and curriculum materials were designed for lay
providers with no prior formal training in mental health or HIV prevention. For this study,
facilitators were drawn from members of the local CAC. Each church was assigned two
primary facilitators, one male and one female, and two secondary facilitators who
participated in skits and role-plays. Facilitators attended an initial 5-day training and then
met each week (4 to 6 hours) to prepare for the upcoming sessions and contribute to the
ongoing development and revision of the curriculum. Following implementation in the first
church, meetings and practice decreased for the subsequent churches.
Sessions began with a 60-minute family session, which emphasized in-session
communication practice. During these activities, families practiced concurrently while
facilitators circulated to provide brief feedback focused on praising positive behaviors and to
respond to questions. During this family component, a member of the local research team
tracked completion of each activity and took notes related to facilitation quality and
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participant responses. Following this, youth met for another 60-minutes in gender-segregated
groups for discussion and skills practice (e.g., for condom use). Concurrently, caregivers met
together for 30 minutes to discuss applications of material to marital relationships and
parenting before splitting into male and female discussion groups for the final 30 minutes. In
addition, weekly discussion groups were held for church leaders that focused on identifying
ways for church leaders to provide teaching and support to families related to the
intervention topics both during and after READY. Leaders developed action plans to discuss
with their congregation during the final intervention session. Participants were offered
refreshments at each session.
Study Design and Procedures

Author Manuscript

A stepped wedge cluster randomized trial was conducted to estimate the impact of the
intervention on youth- and family-level outcomes. Four churches were randomly assigned to
receive the intervention first, second, third, or last. Survey data were collected from
participants in five rounds (steps). The first round of data collection included participants
from all four churches and occurred before any churches participated in the intervention.
The second round took place 1-month after the first church completed the intervention but
before the second church started. Each additional round of data collection took place 1month after a church completed the 9-session intervention. Only the first and second
churches participated in two post-intervention survey rounds at 1-month and 3-months postintervention due to time and resource constraints. Hemming, Lilford, and Girling (2015)
refers to this as an “incomplete” stepped wedge design. A participant flow diagram is
displayed in Figure 1.

Author Manuscript

A local team of Kenyan research assistants, trained by the lead researchers in data collection
procedures and research ethics, administered surveys at families’ homes via handheld
computers. Children and caregivers were administered the surveys separately, with some
caregiver measures completed individually and others completed jointly in the two-caregiver
households.
Measures

Author Manuscript

We used a combination of established measures and new assessment tools developed for this
context based on formative qualitative data. Prior to conducting impact analyses, we used
pre-intervention data from all participants to adapt and construct measures. This involved
assessment of item-level descriptive statistics, internal consistency reliability, and results of
confirmatory factor analyses. Scales with highly skewed items or evidence of a poor fit
between the data and expected factor structures were revised through item screening and
follow-up exploratory factor analysis (EFA). We relied on EFA results and prior theory to
guide scale construction decisions; we preferred parsimonious and theoretically-meaningful
factor structures containing items loading greater than 0.40 on one factor with no loadings of
this magnitude or greater on other factors. Full details about each measure are presented in
Appendix A. Estimates of internal consistency reliability for each scale for each round of
data collection are presented in Table B1 in the Appendix. Estimates ranged from 0.49 to
0.93 across 34 scales and over 5 rounds of data collection.
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Primary Outcomes—We measured multiple domains of family communication with five
self-report measures. An 8-item Parent-Adolescent Communication Scale to assess overall
quality of communication within adolescent and caregiver dyads (Barnes & Olson, 1985)
and two 7-item scales measuring Frequency and Quality of Communication About Sex and
HIV were administered. These were adapted from scales used in previous studies conducted
in the United States and Kenya (Miller, Kotchick, Dorsey, Forehand, & Ham, 1998;
Hutchinson, Jemmott III, Sweet Jemmott, Braverman, & Fong, 2003). From qualitative data,
we developed an 8-item measure of whole family communication, as well as an 11-item
measure of Economic Communication and Support related to caregiver-child
communication about children’s needs and the family’s available resources; only youth
reported on this, focusing on their perception of the adequacy of this support.
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For proximal HIV risk indicators, we administered a 27-item HIV Knowledge Questionnaire
with a focus on etiology and transmission (Carey & Schroder, 2002) including items similar
to those administered in a study in South Africa (Kalichman & Simbayi, 2003); a Sex SelfEfficacy measure including three items drawn from the Self-Efficacy to Refuse Sexual
Behavior Scale (Cecil & Pinkerton, 1998) and two developed for this study related to
condom use; and an 8-item Sex Beliefs scale related to acceptance of risky behaviors and
associated beliefs (e.g., “It is ok for men to have many sexual partners.”).
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Secondary Outcomes—Secondary outcomes regarding caregiver behavior included
parenting and social support. Parenting practices were assessed with a subset of items from
the Alabama Parenting Questionnaire (APQ; Shelton, Frick, & Wootton, 1996).
Confirmatory factor analysis revealed a poor fit of the data to the original 6-factor model.
Results of an exploratory factor analysis suggested a 3-factor model reflecting parental
involvement (7 items), positive parenting (6 items), and negative parenting (13 items); we
report findings on these three domains. Youth also reported on each caregiver’s level of
social support provided and the nature of their interactions with each caregiver using 30
items from the Network of Relationships Inventory (Furman & Buhrmester, 1985) resulting
in two composite scores for Social Support and Negative Interactions.
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Secondary outcomes also included youth-level outcomes, including self-esteem, symptoms
of depression and anxiety, and HIV risk behaviors. Measures included the Rosenberg SelfEsteem Scale (Rosenberg, 1965) and items selected from the following measures based on
confirmatory factor analyses: the Multi-Dimensional Anxiety Scale for Children 10-item
short version (March, Parker, Sullivan, Stallings, & Conners, 1997); the Children’s
Depression Inventory (Kovacs, 1992); and the Strengths and Difficulties Questionnaire
(Goodman, 2001). Of these, the Strengths and Difficulties Questionnaire has been used most
commonly across cultures, including in Kenya (Thurman, Kidman, Nice, & Ikamari, n.d.).
We used two indicators of HIV risk behavior: (a) having ever had vaginal intercourse (asked
to all youth), regardless of when it occurred or (b) having had high risk sex in the past three
months defined by not using a condom during at least one sexual encounter and/or having
more than one sexual partner in that time period (asked to sexually active youths). Brief
qualitative interviews were conducted with a small subsample.
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We estimated intent-to-treat (ITT) effects via the following ordinary least squares (OLS)
regression:
(1)

where Yijhk is an outcome of interest for person k in household h at time j (j in 1, …, T-1,
where T=5) from church i (i in 1, …, C-1, where C=4); wij is an indicator of any postintervention status for church i at time j (1=1-month and 3-months post-intervention;
0=control); θITT is the ITT treatment effect; Xij is an indicator of 3-month post-intervention
status for church i at time j (1=3-months post-intervention; 0=control or 1-month postintervention); θ3mo is the 3-month ITT treatment effect; βtime is a fixed effect of the time
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interval j; βchurch is a fixed effect of church i; and
is a vector of household- and personlevel controls measured at j=1. Thus, every church, family, and individual contributed
treatment and control observations to the estimation of average treatment effects. Missing
items (<5%) were mean imputed prior to scale construction.

Author Manuscript

The unit of randomization (intervention delivery order) was churches, but outcomes were
measured for youth, caregivers, and families. Youth participants (siblings) were nested in
households, and households were nested in churches. Across all outcomes, however,
clustering at the church (cluster) level was negligible. The median intraclass correlation
coefficient (ICC) for church was 0 and ranged from 0 to 0.06. Clustering at the household
level was larger with a median ICC of 0.21. Therefore, standard errors were clustered at the
household level. This study had 80 percent power to detect a standardized effect of 0.20 on
youth-reported whole family communication (Hussey & Hughes, 2007). Analyses were
conducted in R version 3.1.2 (R Core Team, 2014). This document was compiled directly
from the raw data and analysis code using RStudio version 0.99.441 (RStudio, 2015) and
LATEXMacTeX-2013 distribution (LaTeX3 Project, 2013).

Results
Participant Characteristics

Author Manuscript

Participant demographics are displayed in Table 2. A total of 237 youth and 203 caregivers
from 124 households participated. Three out of five caregivers were female, and the mean
caregiver age was 39.3 years, ranging from 18 to 91 years. As is typical in this setting, more
male caregivers (62%) had completed primary school than their female counterparts (23%).
The majority of caregivers reported current employment (often in the informal sector), and
the average income was near USD $74 in the past 4 weeks.
The average age of youth participants was 12.3 years, ranging from 10 to 16 years. More
than a third of youth had lost one (23.6%) or both (12.7%) biological parents. Nearly all
youth were attending school at the time of the first survey. There were 79 sets of siblings in
the sample involving 81 percent of youth participants.
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Every youth and caregiver enrolled in the study attended at least one session of the
intervention, and no participants received the intervention before their church’s scheduled
entry into the program. On average, female caregivers attended 61.8 percent of the 9-session
intervention (see ). The average male caregiver attended 41.7 percent of sessions. Among 2caregiver households, the average joint attendance rate was 28.7 percent. Youth participants
attended most consistently (72.6%).
“Family treatment adherence” was defined as at least one caregiver and at least one youth
from the household attending 5 or more sessions of the 9 session intervention. Overall, 75.2
percent of families were “adherent”, with adherence ranging from 67.6 to 83.3 percent
across churches.
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Survey Attrition
The youth survey attrition rate was 9.3 percent. This means that 22 youth did not participate
in the survey round immediately after their church’s entry into the program. There are few
statistically significant baseline differences between youth who were retained and those lost
to follow up, none of which should have changed the interpretation of any findings. See
Table B3 in the Appendix for the full list.
Treatment Effects
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Family Communication—Program effects on family communication outcomes are
reported in Table 3 and displayed graphically in Figure 2. Standardized effect sizes range
from 0.21 to 0.86 1-month post-intervention and 0.36 to 0.89 3-months post-intervention.
Based on caregiver report, READY produced an average increase in whole family
communication of 0.53 standard deviations 1-month after the conclusion of the intervention.
Results are more pronounced among youth: an increase in family communication of 0.54
standard deviations initially and an additional 0.18 standard deviations at the 3-month
follow-up.
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The program also had positive effects on the frequency and quality of communication about
sex, communication about economic matters, and general communication patterns between
caregiver and adolescent dyads. Effects on general and sex-related communication were seen
across both caregiver- and youth-reported outcomes, though the magnitude of effects varied
by reporter. The largest disparity was between general communication patterns between
caregiver-youth dyads; the program effect on dyadic communication patterns was more than
three times larger from the perspective of caregivers. This gap largely disappeared at 3
months. There was also a pattern of increasing magnitude of effect sizes over time. The only
effects on communication to show a weakening at 3-months post-treatment were parentadolescent communication as reported by caregivers and quality of communication about
sex reported by male caregivers. It is particularly notable that the program got youths and
caregivers talking about sex and HIV, with large effects across reporters and time.
Parenting and Social Support—Most of the observed effects on parenting behavior and
social support were small and non-significant (see Table 4). However, male caregivers
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reported small, but non-significant, reductions in the use of negative parenting behaviors
(reverse coded in Table 4) and modest, statistically significant (p<0.10) increases in parental
involvement and positive parenting behaviors (standardized effect sizes of 0.33 and 0.39,
respectively). The treatment effect on positive parenting was seen only at 1-month followup, but the effect on parental involvement remained, with the effect size doubling at the 3month follow-up. Youth report of a significant increase in male caregiver social support at 3months are consistent with these findings.
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Youth Outcomes—Youth outcomes are presented in Table 5. For youth, READY had
positive effects on HIV knowledge (small) and sex self-efficacy (modest) at the 1-month
endline, though at 3-months, these statistically significant effects were smaller and nonsignificant. There were no measurable effects of the program on youth mental health
outcomes. In the baseline round when all churches were in the control period, 25% of youth
(N=59) reported having had sex, with a median age of sexual debut of 12 years. Of these
sexually active adolescents, 84% (N=50) reported having engaged in high risk sex behaviors.
No intervention effect was found on sexual debut (i.e., ever having had vaginal sex), but
there was a 24.8 percent reduction in youth-reported high-risk sex (unprotected sex or
multiple partners) among sexually active youth at the 1-month follow-up only.

Discussion

Author Manuscript

In this study, we evaluated the potential of a church- and family-based prevention
intervention to improve family communication, HIV risk, and adolescent well-being using a
stepped wedge cluster randomized design. The READY intervention was developed through
community-based participatory methods, which allowed for a blending of established
evidence-based practices with contextually relevant strategies and delivery methods. To our
knowledge, this is the first study in a low-income country to evaluate a family strengthening
program delivered through religious congregations, which are often strong social structures
in impoverished communities with few resources for health and social services. READY was
designed to be scalable and sustainable across diverse low-resource settings to promote
positive change within individuals, families and communities.
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Results indicate that READY improved multiple aspects of family communication, a welldocumented protective factor against HIV risk behavior and mental health disorders
(Bastien, Kajula, & Muhwezi, 2011; Biddlecom et al., 2009; Kaminski, Valle, Filene, &
Boyle, 2008; Greenberg, Domitrovich, & Bumbarger, 2001). Effects were statistically
significant based on both caregiver and youth reports, strengthening our confidence in these
results, as effects reported by youth themselves have been less consistent than caregiverreported effects in previous evaluations of family-based programs (Bell et al., 2008; Bogart
et al., 2013).
Within the effects on communication, we find two particularly interesting. First, the impact
on communication within the entire family is notable in that it suggests a change in overall
family dynamics, which we expected could be more difficult to shift than dyadic
relationships. This was a central goal of READY because while female caregivers often have
primary parenting responsibilities, males typically have more decision-making power that
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could either undermine or greatly strengthen changes in the family overall. Thus changes in
the overall dynamics could potentially lead to longer-term and larger changes. Seeing this
effect was particularly encouraging given that it occurred despite relatively low male
caregiver attendance.

Author Manuscript

A second interesting finding is the impact on economic support communication. Results
suggest benefits of including “economic empowerment” as a topic, which is unique amongst
HIV prevention and mental health interventions. Addressing financial difficulties within
families explicitly was strongly recommended by the CAC, even without any monetary or
material support provided, because financial needs are the most common and serious
stressors and sources of conflict. Indeed, during the intervention, many examples of the
quality of relationships related to whether or not male caregivers provided for the family and
whether both caregivers provided for the children; for example, many children described
feeling “loved” if parents paid their school fees. Since READY increased youths’ perceived
support from their parents regardless of whether they had the means to meet needs
immediately, it follows that building skills related to discussing and problem-solving around
resources may be helpful in future interventions. A potential topic of future research may be
how economic assistance combined with READY may affect treatment effects, if at all.

Author Manuscript

Impacts on frequency and quality of communication about sex are also important given that
they are perhaps most directly associated with future HIV risk. In terms of individual-level
sexual risk prevention, READY led to higher HIV knowledge and self-efficacy for safer
sexual behaviors at 1-month but not 3-month follow-up. The effect on self-efficacy is
encouraging, as this is associated consistently with positive changes in health behaviors in
general (Bandura, 1998) and specifically with reduced risky sexual behavior (BasenEngquist & Parcel, 1992; Sheeran, Abraham, & Orbell, 1999). However, the fact that the
effect was not maintained calls into question whether the confidence in skills decreased
quickly. There was no treatment effect on beliefs related to sexual risk, perhaps because
endorsement of “risky” beliefs was low at baseline in both groups. For sexual risk behaviors,
READY did not affect whether or not youth had had sex but had a positive effect at 1-month
follow-up on risk behaviors (i.e., sex without a condom, multiple partners) among those who
were already sexually active. Since this effect also was no longer significant at 3-month
follow-up, and the majority of the adolescents were not yet sexually active, longer follow-up
would be valuable to better understand the longer-term effects on risk behavior trajectory,
assess effects of the treatment on sexual debut, and examine relationships between the
changes in self-efficacy and behavior in the entire sample.

Author Manuscript

Among parenting outcomes, we observed two treatment effects, both related to male
caregivers’ behaviors. Male caregivers in the treatment group reported more involvement in
their child’s life at both 1- and 3-months post-intervention, and youth reported more social
support from male caregivers at the 3-month follow-up. Again, this was somewhat surprising
given the lower attendance of male caregivers. Possible contributors were mentioned during
qualitative follow-up. Some men reportedly asked their wives and children about sessions
and reviewed handouts out of curiosity or desire to monitor their family’s learning, while
others were exposed to some of the material during “special talk time” (“budho makende” in
Luo), an ongoing assignment for families to spend five minutes together per day. Some
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observational learning also was described, especially in terms of watching female caregivers
discipline and talk with children more gently and openly. These findings, though tentative,
are important given the dearth of research on fathering in low-resource settings. There is
reason to believe that there are gender differences in caregiving that could be addressed in
engagement and intervention strategies to maximize effects of family-based interventions for
caregivers of both genders (Panter-Brick et al., 2014; Cowan, Cowan, Pruett, Pruett, &
Wong, 2009). Further research on fathering practices can inform strategies for promoting
specific father-child interactions that are protective.

Author Manuscript
Author Manuscript

The absence of other effects on parenting practices could be due to short follow-up periods
coupled with less emphasis in the intervention on practicing specific behavioral parenting
skills, such as discipline strategies, and more emphasis on behavioral communication skills
and relationship building. This is important to consider in future delivery of the intervention
for clinical populations of adolescents (e.g., those with existing behavioral symptoms) in
which stronger emphasis on behavior management may be warranted (Dretzke et al., 2009).
Results also showed no treatment effect on adolescent mental health in the time frame of our
study. This was likely due in part to the low endorsement of symptoms at baseline, as
recruitment did not specifically target adolescents with current mental health concerns. Also,
for adolescents with very high levels of symptoms, it is possible that this universal
prevention intervention alone would be insufficient; for these individuals, more intensive
treatment approaches are likely needed. Though our follow-up period did not allow for
exploration of longer term effects, a treatment effect could emerge over time as the
adolescents grow older and continue to face new stressors; our hypothesis for prevention
posits that improvements in the family environment could protect against future incidence of
mental health problems throughout adolescence and adulthood even among adolescents not
experiencing any emotional or behavioral problems at the time of the study (Repetti et al.,
2002; Weisz et al., 2005).
Developing prevention and intervention approaches that are scalable and cost-effective for
very low-resource settings is a priority for increasing access to care (Catalano et al., 2012;
Eaton et al., 2011; Hecht et al., 2010; Jordans, Tol, Ndayisaba, & Komproe, 2013). Thus a
main focus in this study was to deliver the intervention with lay facilitators and through
existing and trusted social structures that have the potential to sustain the intervention with
minimal external support. Churches are one natural choice as one of the very few places
where families go together regularly in a rural African setting where most social gatherings
are gender- or age-specific. We designed this study to test this delivery method alongside the
intervention content in the same study to maximize external validity of results.

Author Manuscript

Attendance results were interesting and suggest challenges that need to be addressed,
especially among male caregivers. One potential barrier to consistent attendance is that
afternoon church activities tend to be less formal, are often geared towards youth, and are
sometimes meetings where families typically send only one representative. Orientation to
READY may not have been clear enough to differentiate it as a structured, time-limited
family commitment. The focus on communication practice during sessions also could have
led to some resistance, which is important to explore to determine how to best frame and
begin those in-session experiences. Our methodology also sacrificed attendance for external
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validity in that (a) our enrollment was conducted in homes rather than at the church in order
to include family members who were not regular church-goers and (b) we included all
family members in the intervention and analysis rather than one target caregiver and child.
As noted above, however, effects that suggested changes in all family members were
observed despite inconsistent attendance, perhaps due to the ways in which the central skills
are repeated and built upon throughout. In future implementation, barriers to attendance
should be explored prior to and throughout intervention delivery to improve engagement and
retention strategies.

Author Manuscript

Acceptability data documented interest in participation from the vast majority of churches
within the study location and acceptance of condom demonstrations by leaders of all
participating churches. Though this was a small number of churches, the openness to
condom use education raises questions about the assumptions about religious organizations’
views on prevention methods that have deterred some in the HIV prevention community
from seeking out these partnerships. Future studies are needed to evaluate this approach
across a wider range of types of religious groups and to test the approach of scaling up
prevention interventions through religious institutions. Results of this study suggest that this
may be a promising but overlooked implementation strategy.

Author Manuscript

Limitations of this study raise several questions for future research. First, we were not able
to implement the program in a large number of clusters (i.e., churches), which reduced our
power to detect effects on secondary outcomes. All clusters also were relatively close
geographically, potentially allowing for contamination and related attenuation of treatment
effects. Further, although 1-month follow-up analyses included data from all clusters, only
two were included for the 3-month analyses due to resource constraints; having all churches
included would have improved precision of the 3-month estimates. The lack of longer-term
follow up also precluded our ability to evaluate the future preventive effects of the program,
particularly on mental health symptoms that are less likely to change immediately in a nonclinical population. Lastly, some measures showed only moderate reliability in this sample.
Though psychometric analyses led to item reduction that improved performance of the
measures, further work needs to be done to validate measures that show both high reliability
and validity in this and other diverse populations.

Author Manuscript

Results suggest that READY holds promise as an approach to strengthen protective family
processes that may prevent future negative outcomes for adolescents living in low-resource
contexts. Implementation through religious congregations was feasible in this study and
could be an effective and scalable delivery strategy for family-based and HIV prevention
interventions. Larger studies with longitudinal designs could test preventive effects of
specific outcomes, including mental health disorders and HIV infection, as well as the
mechanisms of change underlying treatment impact.
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Figure 1.

Study flow diagram. Shaded cells represent post-treatment observations. Nh=households.
Ny=youth. Nc=caregivers.
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Figure 2.

1-month average treatment effects on family communication (comm) as a percentage of
control means from j=0. Black dots represent point estimates in the expected direction (grey
if not in the expected direction). Dotted lines represent 95 percent confidence intervals.
Abbreviations: MCG=Male caregiver; FCG=Female caregiver.
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Summary of the READY curriculum
#

Title and Topic

Module 1: Economic Empowerment
1

Local Resources
Introduce READY and provide an overview of the program goals and structure. Present the metaphor of the family as a growing tree
that carries throughout the intervention. Discuss local resources in the community that can be used for income generating activities
and the advantages of working together to reach financial goals. Facilitate family communication for making a specific income
generation plan.

2

Family Budgeting
Discuss matching spending to family values. Provide instruction and simple tools for creating family budgets. Facilitate family
communication to prioritize needs based on input from all members and to create a budget.

3

Planning for the Future

Author Manuscript

Discuss the benefits of saving money and creative ways to save when income is very low. Invite representatives from local savings
and loaning organization from the community to present information on services. Facilitate family communication about challenges
to saving and generating potential savings strategies.

Module 2: Emotional Support: “Building a…”
4

…Loving and Supportive Family
Discuss ways to build positive communication habits in daily interactions. Provide communication skills training, emphasizing
respect, encouragement, appreciation, and listening skills. Discuss using skills to respond to others’ emotional distress. Facilitate
family communication about negative emotions and practice of communication skills.

5

…Family that Can Cope with Stress Together
Discuss stressors facing families, both internal and contextual, and current ways of responding. Teach emotion- and problem-focused
coping skills. Teach steps for problem-solving and facilitate in-session practice. Facilitate family communication to identify familyspecific coping skills.

Author Manuscript

Module 3: Learning about HIV Together: “Building a Family That…”
6

…Learns about HIV Together
Provide information about HIV/AIDS and address common myths through games in which each family is a team. Facilitate family
communication about their remaining questions about HIV/AIDS.

7

…Talks about HIV and Sexuality
Discuss complex emotions that arise when discussing HIV/AIDS and sex-related topics. Raise awareness of mixed messages youths
receive about sexual behavior and the cultural and religious factors related to these messages. Facilitate family communication about
their emotional responses.

8

…Learns About Safe and Healthy Sexuality Together
Discuss positive messages that can be shared with adolescents related to sexuality. Discuss situations in which sexual behavior
decision-making is difficult and effective responses. Teach and demonstrate correct condom use.† Facilitate caregivers talking with
youth about messages they think are most important related to sexuality and HIV.

Author Manuscript

Conclusion
9

Getting READY to Continue Change!
Review material from each module. Discuss ways that economic, emotional, and issues related to HIV/sexuality-related issues
interact to affect family well-being. Facilitate family goal-setting. Church leader leads conclusion of session to discuss a church-wide
plan for continuing activities related to READY domains. Give certificates for program participation.

†
Condom education and demonstrations were provided at the church leaders’ discretion; all decided to include this component.
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95.1

Employed/Working (%)

95.1

Employed/Working (%)
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60.3
23.6
12.7
98.7

Single orphan (%)

Double orphan (%)

Attends school (%)

100.0

17.9

23.9

77.6

59.7

12.2 (1.9)

67

76.5

26.5

76.5

34.7 (12.5)

34

95.0

84.2

40.0

40.5 (12.7)

20

5.7

6.6 (3.0)

85.99 (82.49)

34

95.1

12.2

19.5

73.2

43.9

12.7 (2.3)

41

57.1

14.3

78.6

38.4 (14.6)

28

88.9

38.9

27.8

47.7 (17.8)

18

6.7

5.7 (1.8)

32.43 (18.79)

27

Church 2

98.6

15.9

23.2

40.6

49.3

12.2 (2.0)

69

84.4

37.5

65.6

38.2 (11.9)

32

95.0

80.0

10.0

46.6 (14.9)

20

3.8

6.9 (2.5)

93.5 (79.97)

33.

Church 3

100.0

3.3

26.7

55.0

51.7

12.1 (2.0)

60

85.2

11.1

59.3

33.6 (7.9)

27

100.0

45.8

8.3

41.3 (10.9)

24

5.9

7.1 (2.7)

76.19 (70.99)

30

Church 4

An exchange rate of 80.5 Kenyan Shillings per $1 (September 1, 2010) was used to convert shillings to dollars. Self-reported income top-coded at the 99th percentile.

†

Note.

51.9

Luo tribe (%)

12.3 (2.0)

Female (%)

Mean age (SD)

N
237

61.7

Youth

20.7

Completed primary (%)

36.2 (12.1)

Luo tribe (%)

Mean age (SD)

N
121

61.7

Completed primary (%)

Female Caregivers

20.7

43.8 (14.1)

82

8.9

6.6 (2.6)

73.95 (72.62)

124

Luo tribe (%)

Mean age (SD)

N

Male Caregivers

Single parent household (%)

Mean household size (SD)

Mean income past 4 weeks (SD)†

N

Families

All

Church 1
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Participants
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Participant baseline (j=1) characteristics
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1–4 (+)
1–4 (+)
1–4 (+)

Qual of communication about sex (MCG)

Parent-adolescent communication (FCG)

Parent-adolescent communication (MCG)

0–3 (+)
1–4 (+)
1–4 (+)
1–4 (+)
1–4 (+)
0–3 (+)

Freq of communication about sex

Qual of communication about sex (FCG)

Qual of communication about sex (MCG)

Parent-adolescent communication (FCG)

Parent-adolescent communication (FCG)

Economic communication

Whole family communication

877

654

863

665

869

877

877

548

822

544

821

549

824

460

1.69

2.88

3.13

2.39

2.51

0.62

2.70

3.01

3.03

2.83

2.87

1.01

1.05

3.32

Mean
(3)

0.56

0.54

0.45

0.59

0.64

0.67

0.85

0.38

0.43

0.47

0.58

0.83

0.90

0.79

SD
(4)

β

0.14

0.11

0.10

0.22

0.15

0.35

0.54

0.32

0.31

0.24

0.25

0.44

0.77

0.53

(5)

0.21
0.26

0.06*

0.23

0.06•
0.07

0.38

0.07**

0.84

0.07***

0.23

0.73

0.07***

0.07*

0.51

0.06***

0.53

0.44

0.08**

0.08***

0.52

0.18*

0.63

0.86

0.12***

0.10***

0.67

Δ
(7)

0.12***

SE
(6)

(0.15 to 0.60)

(0.02 to 0.43)

(0.28 to 0.77)

(0.41 to 0.86)

(0.51 to 1.18)

(0.42 to 1.05)

(0.25 to 0.77)

(0.16 to 0.71)

(0.10 to 0.95)

(0.61 to 1.11)

(0.37 to 0.97)

Δ95%
(8)

(0.04 to 0.48)

(−0.06 to 0.47)

(−0.03 to 0.49)

1 month ATE

β

0.25

0.22

0.21

0.25

0.24

0.53

0.72

0.14

0.20

0.17

0.28

0.52

0.71

0.70

(9)

0.44

0.40

0.11*
0.09**

0.48

0.42

0.37

0.79

0.85

0.38

0.47

0.36

0.48

0.62

0.79

0.89

Δ
(11)

0.08**

0.10**

0.10*

0.12***

0.13***

0.09

0.10*

0.10•

0.11*

0.20**

0.14***

0.13***

SE
(10)

(0.11 to 0.84)

(0.15 to 1.09)

(0.49 to 1.08)

(0.57 to 1.21)

Δ95%
(12)

(0.11 to 0.77)

(0.02 to 0.79)

(0.14 to 0.82)

(0.10 to 0.73)

(0.06 to 0.68)

(0.43 to 1.15)

(0.56 to 1.14)

(−0.09 to 0.85)

(0.01 to 0.93)

(−0.06 to 0.78)

3 month ATE

Caregivers’ “Whole Family Communication” scores were invariant at the household level, so this outcome is reported for the subset of unique households at each step (siblings in the sample make some
households appear more than once per step).

†

p<0.001

***

p<0.01,

p<0.05,

**

*

p<0.1,

•

1–4 (+)

Qual of communication about sex (FCG)

z (+)

0–3 (+)

Freq of communication about sex (MCG)

Youth Report

0–3 (+)

z (+)

Scale (>)
(1)

Freq of communication about sex (FCG)

Whole family communication†

Caregiver report

Outcome

Obs
(2)

Author Manuscript
Control

Author Manuscript

Average treatment effects: Communication

Author Manuscript
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Note. This table reports average treatment effects that are based on a comparison of treatment and control periods. Column 1 lists the scale of each outcome. The character in parentheses indicates the
valence of higher values: good (+) or bad (−). Column 2 reports the number of observations across churches and time periods. Columns 3 and 4 report unadjusted means and standard deviations for
outcomes at j=1 when all churches were in the control period. Columns 5 to 8 report the results from an OLS regression of each outcome on a combined indicator of 1- and 3-month post-treatment
observations, time fixed effects (omitted), community fixed effects (omitted), and a vector of baseline covariates (omitted). Standard errors clustered at the household-level to account for siblings being
nested in households. Columns 9 to 12 report the linear combination of the 1-month and marginal 3-month treatment effects. Columns 7 and 11 report Glass’s Δ, a standardized effect size (ATE/control
group SD), and columns 8 and 12 report the 95% confidence interval around these effect size estimates. MCG and FCG indicate male and female caregivers, respectively.
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1–5 (+)
1–5 (+)

Parental involvement

Positive parenting

1–5 (+)
1–5 (+)
1–5 (+)

Positive parenting

Parental involvement, female caregiver

Parental involvement, male caregiver

1–5 (+)

Negative interaction, female caregiver

1–5 (+)
1–5 (+)

Social support, male caregiver

Negative interaction, male caregiver

Youth report about male caregiver

1–5 (+)

Social support, female caregiver

Youth report about female caregiver

Social Support

1–5 (−)

Negative parenting

Youth report

1–5 (−)

Negative parenting

p<0.001

***

p<0.01,

p<0.05,

**

*

p<0.1,

•

1–5 (+)

Male caregiver report

668

673

871

871

664

867

877

877

546

546

546

823

1–5 (+)

Positive parenting

823

1–5 (−)

823

Obs
(2)

Parental involvement

Scale (>)
(1)

Negative parenting

Female caregiver report

Parenting

Outcome

4.55

2.96

4.46

3.59

2.53

2.79

3.29

1.75

3.62

3.37

1.61

3.66

3.34

1.48

Mean
(3)

0.48

0.92

0.52

0.76

0.80

0.72

0.60

0.46

0.62

0.68

0.43

0.65

0.68

0.37

SD
(4)

Control

β

−0.02

0.06

0.07

0.06

0.07

−0.05

0.02

−0.04

0.24

0.23

−0.07

0.10

0.04

0.07

(5)

0.05

0.13

0.05

0.09

0.12

0.10

0.08

0.05

0.04

0.07

0.14

0.08

0.09

0.07

0.03

0.09

0.39

0.33

0.13

0.15

0.11*

0.16

0.06

0.20

Δ
(7)

0.07

0.09

0.10

0.05

SE
(6)

(−0.26 to 0.18)

(−0.20 to 0.34)

(−0.06 to 0.34)

(−0.15 to 0.31)

(−0.22 to 0.39)

(−0.35 to 0.22)

(−0.22 to 0.29)

(−0.30 to 0.12)

(−0.02 to 0.81)

(0.01 to 0.66)

(−0.46 to 0.16)

(−0.12 to 0.44)

(−0.24 to 0.36)

(−0.08 to 0.49)

1 month ATE
Δ95%
(8)

−0.02

0.31

0.07

0.16

0.14

0.18

0.19

−0.05

0.19

0.42

−0.04

0.08

0.06

−0.05

(9)

β

Author Manuscript

Average treatment effects: Parenting and social support

0.08

0.15*

0.07

0.11

0.16

0.14

0.11

0.06

0.16

0.16**

0.13

0.12

0.13

0.07

SE
(10)

0.04

0.34

0.14

0.22

0.18

0.26

0.31

0.10

0.30

0.62

0.10

0.12

0.08

0.14

Δ
(11)

Δ95%
(12)

(−0.36 to 0.28)

(0.02 to 0.66)

(−0.12 to 0.39)

(−0.07 to 0.50)

(−0.21 to 0.57)

(−0.13 to 0.64)

(−0.06 to 0.69)

(−0.35 to 0.15)

(−0.19 to 0.80)

(0.17 to 1.06)

(−0.70 to 0.51)

(−0.25 to 0.50)

(−0.28 to 0.45)

(−0.52 to 0.25)

3 month ATE
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Note. This table reports average treatment effects that are based on a comparison of treatment and control periods. Column 1 lists the scale of each outcome. The character in parentheses indicates the
valence of higher values: good (+) or bad (−). Column 2 reports the number of observations across churches and time periods. Columns 3 and 4 report unadjusted means and standard deviations for
outcomes at j=1 when all churches were in the control period. Columns 5 to 8 report the results from an OLS regression of each outcome on a combined indicator of 1- and 3-month post-treatment
observations, time fixed effects (omitted), community fixed effects (omitted), and a vector of baseline covariates (omitted). Standard errors clustered at the household-level to account for siblings being
nested in households. Columns 9 to 12 report the linear combination of the 1-month and marginal 3-month treatment effects. Columns 7 and 11 report Glass’s Δ, a standardized effect size (ATE/control
group SD), and columns 8 and 12 report the 95% confidence interval around these effect size estimates. MCG and FCG indicate male and female caregivers, respectively. Youth-reported negative
interactions with caregivers have been reverse coded so that higher scores represent less negative interactions.
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1–4 (−)
0–1 (−)
0–1 (−)

Sex beliefs

Ever vaginal sex

High risk sex

0–3 (+)
0–2 (−)
0–2 (−)

Rosen self-esteem

SDQ difficulties

CDI depression

876

878

878

144

878

877

877

876

Obs
(2)

0.27

0.53

2.15

0.84

0.25

1.71

2.96

0.67

Mean
(3)

0.19

0.32

0.40

0.37

0.43

0.44

1.01

0.18

SD
(4)

β

−0.01

−0.03

0.02

−0.25

−0.05

−0.04

0.41

0.03

(5)

0.02

0.03
0.05

0.08

0.06

0.67

0.12*

0.06

0.11

0.03

0.10

0.41

0.12***
0.06

0.16

Δ
(7)

0.01*

SE
(6)

(−0.25 to 0.02)

(−0.36 to 0.16)

(0.18 to 0.64)

(0.01 to 0.31)

Δ95%
(8)

(−0.23 to 0.12)

(−0.27 to 0.10)

(−0.22 to 0.34)

(−1.31 to −0.02)

1 month ATE

β

−0.01

−0.00

0.10

−0.08

−0.01

−0.04

0.18

0.03

(9)

0.02

0.04

0.08

0.15

0.05

0.08

0.17

0.02

SE
(10)

0.05

0.01

0.24

0.23

0.03

0.10

0.18

0.16

Δ
(11)

Δ95%
(12)

(−0.29 to 0.18)

(−0.28 to 0.27)

(−0.14 to 0.63)

(−1.02 to 0.56)

(−0.26 to 0.21)

(−0.44 to 0.24)

(−0.16 to 0.51)

(−0.06 to 0.38)

3 month ATE

Note. This table reports average treatment effects that are based on a comparison of treatment and control periods. Column 1 lists the scale of each outcome. The character in parentheses indicates the
valence of higher values: good (+) or bad (−). Column 2 reports the number of observations across churches and time periods. Columns 3 and 4 report unadjusted means and standard deviations for
outcomes at j=1 when all churches were in the control period. Columns 5 to 8 report the results from an OLS regression of each outcome on a combined indicator of 1- and 3-month post-treatment
observations, time fixed effects (omitted), community fixed effects (omitted), and a vector of baseline covariates (omitted). Standard errors clustered at the household-level to account for siblings being
nested in households. Columns 9 to 12 report the linear combination of the 1-month and marginal 3-month treatment effects. Columns 7 and 11 report Glass’s Δ, a standardized effect size (ATE/control
group SD), and columns 8 and 12 report the 95% confidence interval around these effect size estimates. MCG and FCG indicate male and female caregivers, respectively.

p<0.001

***

p<0.01,

p<0.05,

**

*

p<0.1,

•

1–5 (+)

Sex self-efficacy

Mental health outcomes

0–1 (+)

Scale (>)
(1)

HIV knowledge

HIV-related outcomes

Outcome

Control

Author Manuscript

Average treatment effects: HIV and mental health outcomes

Author Manuscript
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