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THESIS ABSTRACT

Background: Systematic reviews show that HIV prevention campaigns are often
ineffective in reducing risky sexual behaviors. Promoting safer sexual practices among
high-risk individuals is key in curbing the HIV epidemic. Entertainment-education is the
use of mass media programming with educational and development objectives. MTV
Shuga is an educational television series aimed at promoting safer sexual practices among
Africa youth. Using data from a randomized control trial in Nigeria, this thesis studies the
effectiveness of MTV Shuga on promoting safer sexual practices among the high-risk
youth from the general urban population; and investigates the mediating effects of
psychosocial and immersion mediators on the program’s impacts on increased HIV
testing.

Methods: This thesis is comprised of three studies. The first is a meta-analysis of
entertainment-education narratives conducted in field settings in developed and
developing countries (n=10 studies; 23,476 individuals). Effect sizes were meta-analyzed
using random-effects models. The moderators paper is the second study of this thesis.
This paper studied the average treatment effects of MTV Shuga on high-risk youth
(n=2,073), including average treatment effects by gender (sub-group analysis); and the
moderating effects of religion and television-watching habits for this high-risk population
(effect-modification analysis). Data was analyzed from 18-25-year-olds from the urban
general population that at baseline reported at least one of the following HIV-risk factors:
had unprotected sex in their last sexual encounter, engaged in sexual concurrency, had a
sexual partner older/younger by ten years, or reported having symptoms of a STI. The

moderators analysis is based on intent-to-treat estimates.



The mediation analysis is the third paper of this thesis. It aimed to identify the
mechanisms through which MTV Shuga impacted one of the program’s objectives, the
uptake of HIV testing. The study sample is restricted to individuals that were sexually
active at baseline and for whom the Shuga trial had data for HIV testing and all tested
mediators at follow-up (n=1,894). The analysis is based on the mediation approaches of
Hicks and Tingly (2011) and Preacher and Hayes (2008). Given methodological limitations
and the post-hoc nature of the analysis, the results of the thesis should be read as

hypothesis-generating evidence.

Results: In the first study, the meta-analysis found suggestive evidence that
entertainment-education narratives had small but statistically significant effects for three
out of four high-risk sexual behaviors. This communication approach reduced the number
of sexual partners, reduced unprotected sex rates, and increased testing and
management for STls. However, entertainment-education was not effective in reducing
inter-generational sex. It had medium-size effects on knowledge outcomes, where a time-

decay relationship is observed. This study found no effects on HIV attitudes.

The second study provides suggestive evidence that MTV Shuga increased HIV testing
among high-risk individuals, and decreased the average number of current sexual
partners. It increased knowledge about HIV transmission and reduced stigma and negative
attitudes towards HIV-positive people. However, this paper did not find effects on
chlamydia infections, condom use, and inter-generational sex. This study provides
indicative evidence of consistency of program effects across different populations:

Program effects for high-risk youth were similar to results reported for the average study



participant. Program effectiveness among high-risk youth did not differ by participant’s

religion or television-watching habits.

In the third study, the mediation analysis found that impacts on a self-reported HIV testing
measure (eight-month follow-up survey) were mediated by knowledge about HIV transmission,
attitudes towards HIV+ people and program transportation. The latter had the strongest
influence, mediating a quarter of the total effect. For an objective HIV testing measure
collected two months after the follow-up survey, program transportation remained the

most influential variable though it was no longer statistically significant.

Conclusion: This thesis shows that mass media entertainment may be an effective tool in
promoting safer sexual practices among youth. Although it generally found small
behavioral effects, the economies of scales of entertainment-education over face-to-face
interventions suggest its potential to be a cost-effective tool above an audience threshold.
The thesis provide indicative evidence about the “transportability” of entertainment-
education narratives. Partly mediated by program transportation, MTV Shuga’s
effectiveness on psychosocial and behavioral outcomes was similar for different youth
populations in Nigeria. Given the limited effectiveness of traditional HIV prevention
campaigns, research is needed to understand how best these campaigns could be

complemented with entertainment-education modules.

THESIS STRUCTURE

This thesis is organized in six chapters. Chapter One serves as an introduction to the
thesis, discussing the theoretical framework of entertainment-education narratives, the

current knowledge gaps of the literature, and the research questions the thesis intends to



address. Chapter Two is the Methods Chapter, describing the methods used in all three
DPhil papers. Chapters three, four and five present the meta-analysis (Orozco, Shen and
Cluver (2018), and the MTV Shuga moderators (Orozco 2019) and mediators (Orozco and
Cluver 2019) papers respectively. The three papers are formatted for public health
journals. For publication objectives, the papers summarize the methods described in the
Methods Chapter. Despite the best efforts of the doctoral candidate to reduce repetition
across the thesis chapters, some repetition persists. Chapter Six summarizes findings of

the three papers, concluding with recommendations for policy and future research.
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CHAPTER 1. INTRODUCTION

This thesis studies the effectiveness of entertainment-education narratives on youth risky
sexual behaviors. It is based on a global meta-analysis and an effectiveness trial conducted
in southwest Nigeria. This chapter serves as an introduction to the thesis, discussing the
study’s background, the theoretical framework of entertainment-education narratives,
the current knowledge gaps of the literature and the research questions the thesis aims

to address.

Background

In 2017, an estimated 1.2 million people in sub-Saharan Africa became infected with HIV.
More than one-third of these infections occurred in youth between the ages of 15 and 24
(UNAIDS 2018). With an estimated population of 160 million, Nigeria is second to South
Africa in the number of people living with HIV/AIDS worldwide, representing 3.2 million
or 9 percent of the global burden of the disease (Nigeria Global AIDS Response Report
2017). Important challenges remain for Nigerian youth. According to Nigeria’s 2013
Demographic and Health Survey (2013 NDHS), only one-third of 15-24-year-old youth had
comprehensive knowledge about AIDS; and one in nine sexually active youth knew their
HIV status. Unprotected heterosexual sex represents 80 percent of new cases of HIV in
Nigeria (National Agency for the Control of AIDS. 2015. Country Progress Report); and the
leading infection source among youth in Sub-Saharan Africa and worldwide (UNAIDS

2016; UNICEF 2017).

Systematic reviews of HIV behavior change programs in low and middle-income countries

(Fonner et al. 2014, McCoy et al. 2010), including Sub-Saharan Africa (Harrison et al. 2010;
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Michielsen et al. 2010, Mavedzenge et al. 2011), show these programs generally improved
knowledge and awareness, but had limited impacts on reducing risky sexual behaviors. In
a review of systematic reviews, Krishnaratne et al. (2016) looks at the effectiveness of a
series of HIV prevention interventions. While this review found strong evidence for a
series of medical and supply-side interventions, it concluded that results for HIV behavior
change interventions were overall “disappointing”?. However, this and other reviews note
low quality of studies, which may partly explain the overall flat results. Systematic reviews
for interventions that target individuals at high risk of HIV infection find mixed evidence
for this subpopulation. However, most reviews are based on resource-intensive
interventions conducted in the US (Abad et al. 2015; Herbst et al. 2007), which partly limits

their relevance for low-resource settings.

The limited effectiveness of HIV information-based interventions has led researchers to
test more resource-intensive interventions, including biomedical and cash transfers.
Research in the last decade found effectiveness evidence of voluntary male medical
circumcision (Auvert et al. 2005; Bailey et al. 2007; Gray et al. 2007) and pre-exposure
prophylaxis for preventing HIV transmission (Cohen et al. 2011). However, the issues of
program uptake and sustained behavior change remain important challenges for
biomedical prevention strategies. Recent HIV research suggests that cash transfers can be
effective tools in addressing both issues. Through a prospective longitudinal study, Cluver
et al. (2016) found that the combination of a series of social protection services and cash
transfers reduced risky sexual behaviors among teenagers in South Africa. Experimental

field studies have shown that financial incentives can increase HIV testing uptake in

1 Behavioral economics research shows this challenge is not unique to HIV, as promoting behavior change
is a challenge observed in other development sectors (O’Donoghue and Rabin 2001; World Bank 2015).
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Malawi (Kohler and Thornton 2011), reduce unprotected sex and sexually transmitted
infections (STIs) in Tanzania (de Walque et al. 2012), and increase adherence to HIV

treatment in the US (El-Sadr et al. 2017).

However, fiscal restrictions in low-income countries make some of these resource-
intensive programs difficult to implement at a larger scale. In countries with generalized
HIV epidemics (i.e., where HIV prevalence rates among the general population exceed 1
percent), the policy and fiscal advantages of effective mass media interventions are
clearer because most sexually active people are at an elevated risk of acquiring HIV.
UNAIDS (2005 and 2007) recommends targeting “all segments of society” in this context.
Thus, effective and low-cost HIV information interventions that reach substantial
segments of a population are likely to remain for the foreseeable future as the main tools

for containing the epidemic in low-income countries (Coates et al. 2008).

Delivering HIV information to motivate safer sexual practices

In view of the rapid spread of mass media in developing countries (Moreau 2011; World
Bank 2016), the use of media entertainment to deliver HIV behavior change messages has
been suggested as a low-cost alternative (Singhal 2003). Government and development
partners have extensively used mass media with sexual health objectives (Brown and

Keller 2000; Singhal and Rogers 1999).

Entertainment-education is the “process of purposely designing and implementing a
media message to both entertain and educate, in order to increase audience members’
knowledge about an issue, create favorable attitudes, shift social norms, and change the
behavior of individuals and communities” (Singhal and Rogers 2004). Youth is a common
target group of entertainment-education interventions (Gibbons and Gerrard 1994).
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Entertainment-education that use a narrative format? (e.g., dramas, sitcoms), in contrast
to those based on information-only formats (e.g., public service announcements, flyers),
has received increased attention in policy circles. For example, entertainment-education
is discussed as a promising behavioral tool in the World Bank’s 2015 World Development
Report “Mind, Society and Behavior”. As discussed below in the Theoretical Framework
section of this Chapter, advocates of entertainment-education narratives argue these are

III

more effective in promoting behavior change due to (i) the “universal” appeal of stories
(Sabido 2002); (ii) the power of entertainment media to emotionally charge educational

messages (Cohen 2001; Murphy et al. 2011) and (iii) its ability to update audiences’

perceptions of social norms (Singhal and Rogers 2004).

It is a longstanding debate on how exposure to entertainment media may affect sexual
behaviors (Lowry and Shidler 1993; Page et al. 2000). While observational evidence
suggests a relation (Haferkamp 1999; Walsh-Childers and Brown 1993; Anita et al. 2008),
determining whether such exposure influences beliefs and behaviors with observational
data is empirically difficult due to sample-selection issues (Heckman 1979; Kearny and
Levin 2014). In other words, comparing the beliefs and practices of audiences from other
community members that decided not to watch a program is likely to be confounded by
other factors. In the last decade, a series of experimental field trials have emerged that
better address these selection issues (see DellaVigna and La Ferrara 2015 for a review).
Although sexual health is among the most common applications of mass media

interventions (Pappas-Deluca et al. 2008; Singhal 2001), the evidence base remains

2 Kreuter et al. (2007) defines narratives as “a representation of connected events and characters that has
an identifiable structure, is bounded in space and time, and contains implicit or explicit messages about the
topic being addressed”.
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mostly qualitative (Moyer-Guse and Nabi 2011; Kearney and Levine 2015). Previous
systematic reviews highlight the lack of high-quality evidence in the field of mass media

and HIV (Bertrand et al. 2006; Lacroix et al. 2014; Shen and Han 2014).

Research Objective and Research Questions

The aim of this thesis is to increase the evidence-base of entertainment-education
narratives with youth sexual health objectives. Paper 1 seeks to further our understanding
of their effectiveness; through a meta-analysis that included the best available evidence
from both developed and developing countries were included. Paper 2 studies the impacts
of entertainment-education on high-risk individuals from the broader youth population in
Nigeria. Paper 3 investigates the mechanisms or mediators through which entertainment-
education may work in increasing HIV testing. Each paper includes an abstract that

summarizes the study’s background, methods, results and conclusions.

The research questions of each paper follow:

Paper 1: “The effectiveness of using entertainment-education narratives to promote

safer sexual behaviors of youth: A meta-analysis, 1985-2017” (Orozco, Shen and Cluver).

PLOS ONE, February 12, 2019. https://doi.org/10.1371/journal.pone.0209969

- What is the impact of entertainment-education narratives on youth adopting
safer sexual behaviors?

- What is their impact on youth's knowledge and attitudes?

- Are meta-analyzed effects moderated by communication medium, gender,

country income level, country HIV/AIDS epidemiological level, and the type and
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the intensity of the intervention? Are effect sizes moderated by study design
characteristics?
Paper 2: “Does an Educational Television Series Work for the Population Where It
Matters Most? A Post-hoc Moderators Analysis of Youth Engaging in High-Risk Sexual

Behaviors in Nigeria” (Orozco)

- Does the MTV Shuga television drama improve HIV knowledge, attitudes towards
HIV-positive people, increase HIV testing and reduce risky sexual behaviors for
individuals engaging in high-risk sexual behaviors?

- What are its impacts for high-risk females and high-risk males?

- Did the religion and the television-watching habits moderate program impacts for
this population?

Paper 3: “How did an Entertainment-Education intervention promote HIV testing? A

Post-hoc Mediation Analysis of the MTV Shuga Television series” (Orozco and Cluver)

- Are program effects on HIV testing mediated by
o Knowledge about HIV transmission and the benefits of HIV testing?
o Stigma and attitudes towards HIV-positive people?
o Transportation or immersion in the program?
- Which of the three potential mediators had the strongest mediating influence on

increased HIV testing?
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Theoretical Framework to the Thesis

Storytelling has commonly been used in transmitting prescriptive and normative
information in most cultures for thousands of years (Sabido 2002). However, didactive
forms of communication have gain ground over narratives in conveying modern health
messages (Murphy et al. 2015). The theory of change most used in entertainment-
education research is based on three theories: the theory of planned behavior (Ajzen
1991 and 2014), social cognitive theory with adaptations for mass media communication
(Bandura 2002, 2004) and the extended elaboration likelihood theory (Cacioppo and Petty
1984; Slater and Rouner 2002). The first two are established psychology theories that
explain how information-provision, social incentives and role-modeling can encourage
individuals to adopt new behaviors. While the former focuses on an individual’s
assessments of the consequences for undertaking a certain behavior, social cognitive
theory focuses on the cognitive process of observing and imitating models. Both theories
are central to rational human behavior models, commonly used as theoretical frameworks
of HIV information interventions (Albarracin 2001). The extended elaboration likelihood
theory is greatly restricted to entertainment-education narratives. It discusses the effects
that emotional reactions may have in making audiences more receptive to embedded
messages. The extended elaboration likelihood theory uses psychosocial constructs, such

as self-efficacy, central to the first two psychology theories.

Psychosocial Constructs

At the most basic level, all information-based interventions may help update audiences’
behavioral beliefs of the negative consequences of engaging in risky sexual behaviors. For

example, MTV Shuga aims to correct the misperception among young women that older

29



sexual partners are safer in terms of HIV-risk than younger partners; with the goal for
women to either shift to younger partners or to increase condom use with older ones
(Anabwani et al. 2016)3. The theory of planned behavior (Ajzen 1991 and 2014) asserts
that whereas impacts on knowledge are required for updating behavioral beliefs
(objective consequences of an action), impacts on attitudes or preferences for that action
are required to change behavioral intentions. Attitudes are greatly determined by how

retrievable the belief is from the individual’s mind (Brady et al. 2008; Dale 1969)*.

Normative beliefs, an individuals' beliefs about the extent to which significant others
(Bandura 2004) think they should perform or not perform an action, are potential
motivators for adopting safer sexual behaviors (Fishbein and Guinan 1996). Normative
beliefs can be an important determinant in behavioral intentions given the molding effect
of internal group pressure toward uniformity (Crandall 1988; Bursztyn and Jensen 2017;
Bursztyn, Fujiwara and Pallais 2017; Perez-Truglia 2017); and concerns of group sanctions
for deviating from the group standard (Brown and Abrams 2003, Sussman et al. 1988,
Munshi and Myaux (2005). For social norms to mediate program impacts, interventions
need to target the reference group relevant for a given subpopulation and intended

behavior (Fujiwara and Pallais 2017; Perez-Truglia 2017).

Individuals will be more likely to enact a behavior when they feel they can successfully do

so (perceived behavioral control); which in turn is driven by feelings of self-efficacy and

3 Recent research in Botswana (Anabwani et al. 2016) finds that young women have misconceptions that
young men have higher HIV prevalence rates than older men. As a result, they are less likely to request
condom use with older than with younger partners.

4 Research has long established that images are more likely to be remembered than words (Brady et al.
2008), improving the retrievability of a belief. For example, Dale (1969) found that after three days of
receiving a lecture, an individual retained only 10 to 20 percent of written or spoken information but almost
65 percent of visual information.
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controllability (Bandura 1977). While self-efficacy assesses one’s competence to perform
an action successfully, controllability assesses the external factors and one’s ability to

overcome them.

A program seen by an important share of a population may potentially update audiences’
perceptions of social norms (Singhal and Rogers 2004). In other words, a popular program
may signal to audiences that other community members, especially “significant others”
(i.e., reference group relevant for the intended behavior), are more accepting of presently
stigmatized behaviors or subgroups (e.g., HIV-positive people). This in turn could
potentially improve the normative beliefs of audiences toward the stigmatized behavior
or subgroup. According to the theory of planned behavior (Ajzen 1991 and 2014),
normative beliefs are an important psychosocial construct behind intended and realized
behaviors, including sexual behaviors (Fishbein and Guinan 1996). For the case of mass
media programs, improvements in normative beliefs can theoretically promote a sense of
collective efficacy (Bandura 1997), a group's shared belief in its conjoint ability to organize
and execute an action. Improvements in collective efficacy could potentially reduce
audiences’ perceptions of external barriers and improve a sense of controllability (Papa

2000; Hope 2009; Ahanonu and Victor 2014)°.

Entertainment-Education Constructs

The extended elaboration likelihood theory (Slater and Rouner 2002), an extension of the

elaboration likelihood model of persuasion (Cacioppo and Petty 1984), states that

5 Collective efficacy is particularly important for stigmatized behaviors perceived as generally accepted by
one’s community (Papa 2000). For example, many young and educated families continue to practice female
genital mutilation as they fear their daughters will be eventually stigmatized in the marriage market (Hope
2009; Ahanonu and Victor 2014). A program that conveys the message that most community members are
against this practice and would not retaliate against households who stop this practice could improve
perceptions of controllability.
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entertainment-education narratives can directly and indirectly influence behavioral
health intentions. The actions of characters that audiences consider role models can
directly help self-efficacious beliefs of audiences (Bandura 1977). For example, young
audiences witnessing the death from AIDS of a favorite soap opera character may serve
as a more powerful trigger for impacting intended and actual behavior change than a
rationally-structured information-only message about the benefits of condom use
(Airhihenbuwa 1999). While both types of messages may improve behavioral beliefs
around the risks and consequences of unprotected sex in high-risk events,
communications researchers argue that the emotionally-charged messages are more
likely to motivate changes in intended and actual behaviors. This is particularly true when
audiences identify with characters, as the message becomes more personal and relevant
to their specific context (Cohen 2001; Singhal 2001). Character identification has several
facets, such as perceived similarity, desire to be like the character, and believing to see

things from the character’s point of view (Murphy et al. 2011).

On the other hand, entertainment-education interventions may indirectly influence
behavioral intentions through its impacts on psychosocial mediators. The extended
elaboration likelihood theory (Cacioppo and Petty 1984; Slater and Rouner 2002) argues
that when viewers are transported or immersed in a program, they are more likely to
absorb embedded messages and change their beliefs and attitudes. Assuming impacts on
psychosocial constructs of HIV knowledge, attitudes and normative beliefs translate to
behavioral impacts, a program will be more effective in promoting the adoption of
healthier behaviors the more it transports or immerses audiences in the program. Studies
suggest that the key mechanism behind transportation is the reduction of counter-

arguing, the thoughts that may dispute persuasive arguments (Benoit 1987). In other

32



words, audiences enjoying an entertainment program are less likely to question and rebut
program messages. Unlike face-to-face HIV sensitization campaigns, audiences of
entertainment media are less likely to perceive the educational or “preachy” objectives of
the information source. In lab settings, Hall et al. (2011) and Moyer Guse (2008) found
that increased transportation made audiences more receptive to positive messages by

reducing counter-arguing.

If an entertainment-education intervention is effective in positively impacting the above
psychosocial and entertainment-education mediators, these, in turn, should theoretically
impact behaviors. Figure 1 depicts the theory of change of entertainment-education
narratives theorized in this thesis. The moderators paper studies if the program worked
for a population, and the mediators paper how it worked for a specific outcome. While
the former intends to measure the program’s impacts on a series of psychosocial and
behavioral outcomes (solid lines in Figure 1), the latter measures the indirect effects that
effects, the mediation analysis helps unpack the “black box” of how an intervention
worked (Imai et al 2011). This process is often ignored by experimental studies, which
have been criticized for paying little attention to causal mechanisms behind program
impacts (Deaton 2010a and 2010b). Due to theoretical and pragmatical considerations,
the mediation analysis was conducted only for the mediating variables of HIV knowledge,
attitudes and transportation. A measure for normative beliefs was excluded because the
program did not impact it, making this variable an unlikely mediator. Character
identification was excluded from the mediation analysis for two reasons. First, this
variable measures a psychological construct that is narrower than the other tested

variables. Second, the scales of character identification were psychometrically
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indistinguishable from the scales of the transportation variable (the correlation between
both indexes was r=0.76), so the possibility that both mediators were measuring a similar

construct could not be discarded. As a result, the effect size of both mediators on HIV

testing was very similar.

Figure 1. Theory of change of entertainment-education narratives

Treatment Intermediate outcomes Final outcome

r

Knowledge

Attitudes

Behavior

p change
Education Normative beliefs

Entertainment-

Transportation

Character identification

The theory of change of entertainment-education narratives includes a series of implicit
assumptions that need to be empirically tested. Knowledge gains will not materialize if
audiences do not pick up the embedded messages or if they quickly forget them. A
program is unlikely to improve a sense of self-efficacy if viewers consider the storyline or
characters as unrealistic or its messages not applicable to their contexts. A program may

have a limited effect on attitudes if it fails to change their perceptions of prevalent and

accepted social norms.
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Testing the Theoretical Framework from a Moderation Perspective

Assessing program moderators identifies whether the effect of an intervention varies for
different groups®. From a moderation perspective, program effectiveness may be
dependent on pre-intervention characteristics of the audiences. The Shuga trial
hypothesized that exposure to an emotionally engaging entertainment-education drama
would reduce risky behaviors for the average study participant. However, the direction
and size of program impacts by gender and high-risk profiles are less predictable. For
example, the portrayal of older men dating younger women could increase inter-
generational sex among females, who are more likely to engage in this high-risk sexual
behavior (Boer and Mashamba 2007; Balkus et al. 2015; Schaefer et al. 2017). Similarly,
the portrayal of concurrent multiple sexual partners may potentially increase this
behavior among males by rationalizing this behavior as “commonly practiced by others”

(Hust, Brown and Engle 2008).

Randomized controlled trials (RCTs) can potentially provide unbiased estimates of
program impacts on a series of outcomes. However, because the study was not designed,
and the analysis was not pre-specified for these moderators, the experimental
interpretation of the moderators paper should be read as hypothesis-generating

warranting further confirmation in a subsequent study (Spieth et al. 2016).

Testing the Theoretical Framework from a Mediation Perspective

From a mediation perspective, the theory of change assumes that impacts on these

potential mediators will promote safer sexual behaviors. However, experimental research

5 |f the effects are the same, the intervention or treatment effect is called homogeneous. If the effects are
different, they are called heterogeneous (Rotham and Greenland 2008).

35



in the field of behavioral economics has shown that the direction of these putative
mediators is more complex than what rational behavioral models assume (World Bank
2015). For example, experimental research in Sub-Saharan Africa (Gong 2010; Baird et al.
2014) shows that HIV-positive people that were adversely surprised by the results of their
HIV tests subsequently increased their risky sexual behaviors. When their impacts are in
the expected direction, mediators may have a limited influence on the final outcome. A
series of mediation studies of (non-entertainment-education) HIV behavior change
interventions targeted at youth in South Africa (Jemmot et al. 2015; O’Leary et al. 2012)
and the US (Baumler et al. 2012; Schmiege et al. 2009) suggest that while interventions
had impacts on psychosocial variables (e.g., knowledge and attitudes towards condom
use) and sexual behaviors, the latter where not mediated by the studied psychosocial
variables. This highlights the importance of studying untraditional mediators that could
explain the adoption of safer sexual practices in the context of RCTs. Although the main
Shuga paper shows that the intervention was effective in impacting both the intermediate
and final outcomes, it does not tell us which of these potential mediators influenced and
influenced the most the adoption of safer sexual practices. Despite methodological
improvements in identifying causal mediator estimates (Buis 2011; Daniel et al. 2011;
Hicks and Tingly 2011), however, mediation analysis remains a correlational exercise for
hypothesis-generating research (Gerber and Green 2012; Bullock, Green and Ha 2010).
Complete mediation is expected to be rare in psychology because of the prevalence of

multiple mediators (Preacher and Kelly 2011).
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Current Gaps in the Literature

For the case of non-experimental field studies of HIV entertainment-education programs,
important methodological limitations persist. Few quantitative studies properly address
contemporaneous issues, as many field studies are based on before-after designs that lack
comparison groups (e.g., Jadranin et al. 2015; Ramirez et al. 2014; Vernon et al. 2007).
Selection bias (Heckman 1979) is likely to persist in studies based on matching techniques,
as these frequently lack enough data to control for confounding factors when comparing
program audiences with community members that decided not to watch the program
(e.g., Boulay 2002; Collins et al. 2003; Kuhlmann et al. 2008). Similarly, experimental
research is needed to study spillover effects on other community members to overcome

selection issues of the current evidence (e.g., Geary et al. 2007; Mohammed 2001).

Experimental evidence of entertainment-education is nascent and comes from two
strands of literature. The first comes from the communications literature. These studies
are often efficacy trials aimed at understanding the pathways of entertainment-education
mediators, such as character identification and transportation. However, these studies
are greatly based on post-intervention surveys that are collected immediately after or
within a few days of program exposure. Thus, in addition to potentially inducing self-
reported biases due to observer or Hawthorne effects (McCarney et al. 2007), these
studies are limited to measuring behavioral intentions and not actual behavior change.
Cohort studies consistently find that the “intention-behavior gap” (i.e., the difference
between intentions and actual behaviors) remains substantial, including for HIV testing
(Mirkuzie et al. 2011), sexual partner concurrency (McGarrity et al. 2017) and general

health behaviors (Sheeran and Webb 2016). Moreover, because this research is
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conducted in lab settings and mainly conducted with US college students, its external
validity’ (Campbell and Stanley 1963) is limited. Mediation studies are mostly based on
one post-treatment round of data collection and observational data where theoretically
it is not possible to rule out the reversal of the causal pathway (i.e., impacts on mediators

subsequently affect the final outcomes, Baron and Kenny 1986; MacKinnon 1994).

The second strand of experimental research comes from the development economics
literature. As part of the growing trend of RCTs in international development (Banerjee
and Duflo 2009; Legovini et al. 2015), a series of field trials of entertainment-education
interventions have been conducted across different development sectors. Field
experiments of television and radio interventions have shown positive impacts on
financial literacy behaviors among entrepreneurs in Nigeria (Coville et al. 2015) and the
general population in South Africa (Gunhild and Zia 2013). Field experiments have shown
that radio-listening groups were effective in increasing political participation among
women in Liberia (Mvukiyehe 2017), and in reducing intergroup prejudice and conflict
among listeners in Rwanda (Paluck and Green 2009). However, these interventions share
a common feature: the behaviors they aimed to change were publicly observed and
therefore their results may not be easily transported or applied to (private) sexual

behaviors.

As shown in the meta-analysis study of this thesis (Orozco, Shen and Cluver 2018), a series

of effectiveness trials have been conducted targeting youth sexual outcomes. Through

7 External validity, the extent to which the results of a study can be generalized to other settings or
populations, may be improved by setting experiments in more “real-world” settings and using random
samples from the wider population of interest (Cook and Campbell 1979). There are two types of
generalizability: 1) across situations, the extent to which we can generalize from the study intervention to
the “real-world” situation; and 2) across people, the extent to which we can generalize results from study
participants to people in general.
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two experimental trials of school-based interventions that included short video clips,
researchers showed that teenage girls were less likely to engage in inter-generational sex
in Kenya (Dupas 2011) and Cameroon (Dupas et al. 2017). Using an efficacy trial in Gabon,
Milleliri, Krentel and Rey (2003) found that an educational comic distributed in schools
was effective in increasing condom-use intentions. Through a repeated cross-sectional
design where broadcasts of a popular radio show were randomized at the regional level,
Vaughn et al. (2000) found that rural listeners adopted safer sexual practices in Tanzania.
The meta-analysis concludes that effect sizes on reducing risky sexual behaviors were
small, ranging between 0.07 and 0.15 standardized mean differences. Despite these small
effects, its cost advantages are particularly important for reaching large segments of the
general population (Wakefield, Loken and Hornik 2010), which is a policy imperative in

countries with generalized HIV epidemics (UNAIDS 2007).

The validity of self-reported sexual behaviors has long been a limitation in the HIV
literature (Padian et al. 2011), and the mentioned HIV field trials are no exception. These
studies are based on self-reported outcomes and therefore are potentially exposed to
social desirability bias (Brener et al. 2003; Minnis et al. 2009)%. Moreover, these HIV field
studies of entertainment-education interventions do not address important knowledge
gaps regarding program moderators and mediators. The target population (middle-school
teenagers) or the sampling strategy (repeated cross-sectional versus panel data with pre-
intervention individual-level data) prevent them from studying program effectiveness on

key subpopulations that may be driving the HIV epidemic, such as individuals that

8 Social desirability bias is a type of response bias that takes place when survey respondents answer
guestions with the objective to be viewed favorably by the survey enumerator. In our study, respondents
may under-report high-risk sexual behaviors as they may perceive them as undesirable behaviors (and over-
report “good” behaviors, such as HIV testing).
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regularly engage in high-risk sexual behaviors. On the other hand, there remains little
research examining the influence of psychosocial and entertainment-education mediators
in field settings. While the number of field experiments of this theory-based approach has
grown in the last decade (DellaVigna and La Ferrara 2015), mediation studies remain rare
outside the psychology literature due to confounding concerns of mediation estimates
(Bullock, Green and Ha 2010; Gerber and Green 2012). None of the mentioned field
experiments that targeted sexual or non-sexual outcomes conducted a mediation

analysis.

Thesis Contributions to the Literature

This thesis addresses three important knowledge gaps of the HIV entertainment-

education literature.

Meta-analysis of entertainment-education (Orozco, Shen and Cluver 2019)

Previous systematic reviews of mass media interventions that targeted sexual behaviors
(Lacroix et al. 2014, Shen and Han 2014) included studies with a series of methodological
constraints (e.g., selection bias, short-term surveys) that limit their ability to provide
reliable impact estimates. The heterogeneity of their studies was also substantial. For
example, previous reviews included lab studies; information-only media interventions
that lacked a narrative format (e.g., flyers, public service announcements); or
interventions with family planning messages that targeted married couples. By restricting
the meta-analysis to narratives and to field interventions with HIV-messaging targeted to
unmarried youth (i.e., homogenizing the intervention and population), Paper 1 aims to
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better identify the effectiveness of the storytelling format on HIV outcomes for youth in a
field setting. To the best of the candidate’s knowledge, this is the first review of
entertainment-education that includes high-quality studies that meet the Cochrane
Review standards and the first to focus on interventions that followed the narrative

format.

Impacts on HIV knowledge, attitudes and behaviors for high-risk youth (Orozco 2019)

Studying impacts among high-risk individuals per gender addresses important policy
guestions. Case et al. (2012) estimated that sexual concurrency represented over a third
of new HIV infections in Sub-Saharan Africa. Population surveys from this region show
that compared to women, men are less likely to get tested for HIV and therefore to start
treatment (Cohen et al. 2011; UNAIDS 2016). These adverse behaviors combined with a
larger sexual network increases the potential of high-risk males to infect more sexual
partners (Banerjee et al. 2015; Padian et al. 2011; Jones et al. 2014). Similarly, promoting
safer sexual practices among high-risk females can have population-level effects in Sub-
Saharan Africa. Population surveys show that young women aged 15-24 consistently have
higher HIV prevalence rates and acquire the virus 5-7 years earlier than their male peers

(Joint United Nations Programme on HIV/AIDS 2014).

Informed by considerations relevant to the HIV epidemic in Sub-Saharan Africa, this study
defined (in a post-hoc manner) high-risk individuals as those individuals that at baseline
reported in the last six months at least one of the following four HIV-risk factors: (i) Had
unprotected sex in their last sexual encounter. Unprotected sex remains the main source
of HIV transmission among youth in Nigeria and Sub-Saharan Africa (Kharsany et al. 2016;
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UNAIDS 2016; UNICEF 2017); (ii) Engaged in sexual concurrency (i.e., simultaneously had
two or more sexual partners). This high-risk behavior increases the likelihood of
contracting the virus per sexual event as recently-infected individuals are substantially
more contagious than those who have had the virus for over six-eight weeks (Epstein and
Morris 2011, Koopman, Simon and Riolo 2005); (iii) Engaged in inter-generational sex,
defined as having had sexual partners ten years younger or older (Balkus et al. 2015;
Schaefer et al. 2017)°. Research suggests that inter-generational sex between younger
women and older men is an important driver of the HIV epidemic in Sub-Saharan Africa
as older men tend to have substantially higher HIV prevalence rates in a context of low
condom use (Poulin 2007; Dupas et al. 2011; Toska et al. 2015; Schaefer 2017); and (iv)
Reported having symptoms for a sexually transmitted infection (STI). High-risk sexual
behaviors that lead to STls also lead to HIV infection. Medical models suggest that active
genital sores from other STIs can plausibly facilitate the transmission of HIV, though

research has failed to confirm this hypothesis (Ward and Ronn 2010; Ng et al. 2011).

As secondary analysis, the moderators paper also explores the effect-modification of
religion and television-consumption levels among high-risk individuals. The research of
both potential moderators remains restricted to lab settings or to observational data in
field settings (Sherry 2002). It was theorized that impacts would be lower for Muslim
viewers as Shuga’s messages of safe sex rather than abstinence adhere more to Western
values (Peterson and Donnenwerth 1998; Collins and Sturgill 2013). Similarly, it was

hypothesized that effects would be lower for individuals that watched television every

% The HIV literature commonly classifies age-disparate relationships with >10 years age difference as inter-
generational; for 5-9 years differences as intra-generational; and for 0-4 years differences age-
homogeneous.
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day, due to theoretical saturation effects of media consumption (Heather et al. 2008). To
the best of the candidate’s knowledge, the moderators analysis is the first study of an HIV
entertainment-education narrative to study program effectiveness for high-risk
individuals based on a RCT; and the first to use objective measures of HIV testing, condom-

demand and STI biomarkers for an entertainment-education intervention.

Mediation analysis for HIV testing (Orozco and Cluver 2019)

The mediation analysis provides indicative evidence of three high-level theoretical
mediators on increased HIV testing. This behavioral outcome has received renewed
attention given experimental evidence that shows that starting HIV treatment early in the
disease is an effective way to reduce new HIV infections (Cohen et al. 2011). Despite
important investments to increase access to HIV testing in Nigeria (National Agency for
the Control of AIDS 2015), it is estimated that only 34 percent of HIV-positive people are
aware of their HIV-status (UNAIDS Data Book 2017)%°. Only one in eight sexually-active
young adults have been tested in the last 12 months and knew their status (UNICEF report,

Multiple Indicators Cluster Survey 2016-2017).

The mediation research addresses an important knowledge gap with respect to
motivating safer sexual practices, considering that (i) HIV awareness is already high in the
region and in Nigeria'l; and (ii) evidence of the limited effectiveness of HIV-information

campaigns in Sub-Saharan Africa (Harrison et al. 2010, Michielsen et al. 2010, Mavedzenge

10 This percentage is considerably below the 90-90-90 targets of the UNAIDS Fast Track Strategy (UNAIDS
2014). By 2020, this target intends for 90 percent of people living with HIV to get tested and learn their
status; of whom 90 percent are to be on treatment; of whom 90 percent are to be virally suppressed.

11 According to 2013 Nigeria Demographic Health Survey, among urban 15-24-year-old Nigerian youth, 98
percent had heard about HIV/AIDS and 80 percent knew that condom use prevented HIV infection.
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et al. 2011, Krishnaratne et al. 2016). The mediation analysis intended to understand the
absolute (in percentage points) and relative (as percent of the total treatment effect)
influence on increased HIV testing of the mediator variables of HIV knowledge, attitudes

and transportation.

The mediation analysis selected HIV testing from a list of behavioral outcomes for three
reasons. First, encouraging youth to get tested for HIV is one of the two main messages
of MTV Shuga (reducing risky sexual behaviors is the other). Second, items related to HIV
testing were included in the measures for both psychosocial outcomes. Third, impacts on
HIV testing were statistically significant for two different periods, allowing researchers to
measure indirect or mediating effects in the short- and medium-term. Moreover, the
medium-term indicator was independently observed by researchers, overcoming
concerns of social desirability bias of self-reported measures (Brener et al. 2003; Minnis

et al. 2009).

To the best of the candidate’s knowledge, the mediators paper is the first field study of
an HIV entertainment-education that measures potential mediators (both psychosocial
and entertainment-education variables) beyond two weeks from program exposure; and
the first to use an objective measure for measuring the behavioral outcome. This paper is

also among the first to study time-decay relationships of mediators.

Understanding different program effects of the Shuga trial

Figure 2a shows the logic model (Alter and Murty 1997) of the Shuga trial. It is theorized

that individuals that watch MTV Shuga in community screenings (inputs) will learn a
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subset of the embedded messages that will improve their HIV knowledge and attitudes,

which, in turn, will subsequently increase the adoption of safer sexual practices. It is

hypothesized that the program’s impacts should be higher for individuals that were

transported or immersed in the program.

While impacts or gains in knowledge, attitudes and behavioral intentions should occur

immediately after program exposure (outputs), the logic model assumes that impacts on

knowledge, attitudes and realized behaviors should persist 8 to 10 months after program

exposure (outcomes), when the post-treatment data collections take place. The increase

of safer sexual practices should potentially be reflected in the reduction of HIV infections

and other STIs among youth (impacts).

Figure 2a. Logic Model of the Shuga trial
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entertainment community (STI) due to safer

screenings, for a total of 2.5 sexual practices
hours. The three sessions were (outputs were

conducted in three consecutive measured
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Figure 2b shows the conceptual framework for studying variation in program effects,
treatment contrasts and implementation as suggested by Weiss, Brock and Bloom (2013).
To replicate as much as possible the television-broadcasting setting, a placebo rather than
a pure control was used to “net-out” the effects of the program’s delivery mechanism
(i.e., the community screenings). The upper row (in /talics) represents the treatment
condition of this randomized control trial (i.e., exposed MTV Shuga) and the lower row

represents the control condition (i.e., exposed to the placebo television program Gidi Up).

The quality of treatment fidelity, the difference between the planned and offered
treatment (the difference between items 1 and 2), was high. Supervised by research
coordinators in the field, the implementing NGO greatly followed the implementation
guidelines developed by the research team. Invitations to and the delivery of community
screenings were successfully implemented in all 80 study locations with no major
implementation issues reported. As planned, both experimental groups were treated in a
similar way with the only difference being what each community center screened. The
quality of treatment contrast, the difference between what the treatment and control
groups received (the vertical difference of items 3), is high given the full adherence of the
community screenings. While locations that were assigned to the treatment condition
only screened MTV Shuga, locations that were assigned to the control condition only

screened the placebo program. Program uptake, the difference between treatment
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offered and treatment received at the study participant level (the difference between
items 2 and 3) was high, with over 85 percent of invited individuals attending both the
treatment and the control community screenings. Finally, given the high-quality
implementation of the studied interventions and the low attrition rates of the panel data
(under 3 percent), the difference between the mean outcomes of the treatment and the
control groups (vertical difference between items 5) provide a high-quality counterfactual

for studying program effectiveness of MTV Shuga.

Figure 2b. Conceptual framework for studying variation in program effects, treatment
contrasts and implementation
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Figure 2b also highlights an important strength of the mediation analysis, to be expanded
in the Methods chapter. In addition to meeting the time-sequence requirement of
mediation frameworks (i.e., impacts on mediating variables take place after program
exposure and prior to the behavior, observed in Figure 2b with item 4 preceding item 5),
the experimental design of the Shuga trial provides a high-quality control group. The latter
removes one of two potential bias sources when estimating mediation quantities (i.e.,

confounding factors for program estimates on intermediate and final outcomes).
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CHAPTER 2. METHODOLOGICAL FRAMEWORK

This chapter presents the methodological frameworks upon which subsequent chapters
of the thesis are based. The first part presents the methodological framework of the meta-
analysis, discussing its inclusion criteria, search strategy, risk of bias and quality of
evidence grading, and data analysis. The second part describes the methodological
framework of the Shuga trial, including the trial’s setting, recruitment strategy, ethical
considerations, and evaluation design. This section then discusses the measures and the

statistical analysis used in the moderators and mediators papers.

The moderation analysis follows the 2010 Consolidated Standards of Reporting Trials
(CONSORT) statement (no equivalent guidelines exist for mediation analyses). For
example, the thesis provides detailed information regarding the trial’s eligibility criteria
and recruitment strategy, of its treatment and control interventions, and the
randomization and statistical methods used. The thesis includes the CONSORT flow
diagram, tables with baseline demographic and clinical characteristics for each group and
discusses the trial’s limitations and the generalizability of results. The moderators paper
complements the CONSORT guidelines with the Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT) and the Guidelines for the Content of
Statistical Analysis Plans in Clinical Trials (Gamble et al. 2017). For example, this paper
notes in its title and text that the analysis is post-hoc (i.e., not pre-specified), provides
details to the trial’s registry, the appendices provide extensive details regarding the
research ethics approval and consent process, the time points at which the outcomes
were measured, provides details about all measures used in the analysis, and describes

the roles, responsibilities and affiliations of all co-authors.
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Meta-analysis of entertainment-education narratives (Orozco, Shen and

Cluver 2018).

Inclusion Criteria

Following Cochrane Review standards, studies were eligible for inclusion if they were
RCTs, cluster RCTs, and quasi-experimental studies with robust counterfactual designs,
including interrupted time series designs with control groups. To focus on changes in
realized and not intended behavior change, the meta-analysis included studies that
measured outcomes at least one week after exposure to an intervention. Studies of
complex interventions (those that included other information components) were included
if the edutainment component played a prominent part. This review follows reporting
standards for the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) (Moher et al 2009). This study was registered in the PROSPERO International
prospective register of systematic reviews (PROSPERO 2016: CRD42016046005). The

registration form of the systematic review can be found in Appendix 1.

Search Strategy

Published studies were searched in English. The search period covered 1985 to the latest
available year. Searches were completed on March 31, 2017. The following databases
were searched: Communication and Mass Media Complete, EBSCO, ERIC (CSA), Econlit,
JSTOR, MEDLINE, CINAHL (EBSCO), JSTOR, metaRegister of controlled trials, NBER,
OpenSIGLE (grey literature), PsycINFO, RePEC, and the Cochrane Library. References from
previous reviews and from retrieved articles were examined for additional studies. Journal

articles published reports and, for the case of economics research, published working
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papers were included (prior to journal publication, the latter are standard practice in the

economics literature). Authors were contacted for further information when required.

Risk of Bias assessment and Quality of Evidence

Study quality was assessed using the Cochrane Review guidelines for assessing risk of bias
(Higgins and Greene 2011). Each study was evaluated for participant selection (sequence
generation and allocation concealment), blinding (personnel and outcome assessors),
attrition (> 80% retention), and selective reporting and other types of biases. Each item

was scored as either low, high or unclear risk of bias.

The quality of the evidence was graded using the Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) criteria (GRADE Working Group

2004).

Data Analysis

For cluster RCTs or natural experiments delivered that failed to cluster their standard
errors; the meta-analysis used a conservative value for the intra-class correlation
coefficients (ICC) of 0.05 (Glassman et al. 2015)'2. The analysis preferred intent-to-treat
rather than per-protocol estimates to minimize selection issues. Standard meta-analytical
methods were used. The analysis used the Comprehensive Meta-Analysis software to
convert all binary and continuous data outcomes to standardized mean differences and
their 95% confidence intervals (DerSimonian and Laird 1986; Wilson and Lipsey 2001).

When required, signs of study estimates were changed with positive values to represent

12 The similarity of individuals within clusters reduces the variability of responses in a clustered sample,
eroding the power to detect true differences between study arms. The intra-cluster correlation coefficient,
which expresses this similarity, is used with the cluster size and the number of clusters to calculate the
effective sample size in a clustered design.
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safer sexual practices. For studies that reported different types of primary behaviors,
outcome values were aggregated to four behavior categories: (i) age-gap with sexual
partners; (ii) number of sexual partners (iii) unprotected sex; and (iv) STI testing and

follow-up.

The primary analysis for each of the four behaviors includes some degree of heterogeneity
as it synthesizes data from non-identical interventions and from similar but different
outcome indicators. Study heterogeneity is recognized by applying the random-effects
model (Hedges and Vevea 1998) when pooling the results and by calculating the 12
statistics (Higgins and Greene 2011; Higgins et al. 2003). The random effects model
estimates the mean of a distribution of true effects and because each study is estimating
a different effect size, the weights assigned to each study are more balanced than in the
fixed effects model. The I? statistic describes the percentage of the variability in effect
estimates that is due to heterogeneity rather than sampling error. Because factors co-vary
across subgroups in meta-analyses and specific limitations for this study described below,
the subgroup analysis is described as hypotheses-generating rather than hypotheses-

testing (Spieth et al. 2016).

To determine whether results were robust to methodological decisions, the meta-analysis
re-ran the analysis for the primary (behavior) outcomes by repeating the meta-analysis
using fixed-effects models; removed one study at a time to determine if it substantially
affected the meta-analyzed effect size; and re-ran the analysis without studies that were
rated with high risk-of bias. This study assessed whether publication bias was present
through funnel plots (Egger et al. 1997) and Rosenthal’s (Rosenthal 1979) and Egger’s tests

(Sterne et al. 2001). While the former test is a graphical test, the latter provides an
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estimate for the number of new studies that would need to be included for the effect size

to be statistically different.

The meta-analysis is the first paper of the thesis and it can be found in Chapter Three.

Moderators and Mediators Analyses of the MTV Shuga Trial

Research Setting

Impact evaluations estimate the impact that can be causally (and fully) attributed to a
development program or intervention. Their main challenge is identifying a control group
that is comparable to the treatment group. RCTs are typically considered the “gold
standard” design, since by construction treatment assignment is uncorrelated with other
characteristics of the treated population (i.e., the estimated effect is not confounded).
When take up and attrition rates are not systematically different between experimental
groups, causal estimates of program impacts should be unbiased (Glennerster and

Takavarasha 2013).

In 2013, the doctoral candidate launched the Shuga trial with an initial grant from the Bill
and Melinda Gates Foundation. In 2014, the candidate secured additional funding to
expand the Shuga trial, subsequently hiring and supervising the broader research team,
the survey firm (Hanovia Medical Limited), the Department of Medical Microbiology and
Parasitology (University College Hospital, Ibadan) to collect biomarkers for STIs and other
objective measures, and the implementing NGO that carried out the 240 community

screenings (Breaking Barriers in Development). The candidate had worked with most of
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these organizations in previous RCTs in Nigeria'3. The Shuga trial was registered at the
American Economic Association RCT Registry

(https://www.socialscienceregistry.org/trials/509).

The Shuga trial took place in Ibadan, the third largest city in Nigeria, and six surrounding
towns in the southwest region. The study sites were in the states of Oyo, Osun and Ondo.
Figure 3 displays the geographical location of these three states. Choosing states that
were contiguous facilitated the logistical implementation of the trial and reduced
transportation costs. The epidemicin the study location is generalized, defined by UNAIDS
(2005) as exceeding 1 percent of the general population. The southwest region has an
adult HIV prevalence rate of 2.8 percent, just below the national average of 3.1 percent
(Nigeria Global AIDS Response Report 2017). This region was selected based on four
criteria. First, most urban youth speak English, the language of MTV Shuga'4. Second, the
region was not affected by security issues that could have affected the integrity of the
study. Third, the southwest region is demographically diverse, with a relative balance
between the main religious groups of Nigeria: Christians and Muslims. The study pilots
suggested that “female seclusion®” was not an issue in the study sites, which minimized
concerns of take-up rates differing for men and women. Fourth, this region has relatively

weak television-broadcasting signals, minimizing concerns of Shuga broadcasts (the third

131n early 2018, the candidate launched, with these same organizations and Discovery Learning Alliance (the
foundation of the Discovery Channel), a new trial in northern Nigeria. The trial will study a social norms
campaign combined with mobile-based interventions aimed at increasing educational outcomes.

14 A region with many national universities, this region was a priority for large marketing campaigns of MTV
Staying Alive Foundation (e.g., college concerts, media advertisements). The doctoral candidate agreed with
this organization postponing their marketing campaigns for the duration of the Shuga trial.

15 Female seclusion refers to various practices in traditional Muslim societies that confine women to the
company of other women or close male relatives in their homes or in separate female living quarters.
Female seclusion greatly restricts women participating in social activities outside the household (The Oxford
Dictionary of Islam 2019).
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or previous seasons) watering-down estimates of program effects. Although television
broadcasts would have unlikely biased impact estimates due to the randomization
strategy, television broadcasts could have potentially lowered the effect size and,

therefore, the statistical power of the Shuga trial.

Figure 3: Study states in southwest Nigeria

Study Sample

The sample was designed to be representative of the general urban youth population, in
view of the mass media nature of the intervention. The trial invitations to potential study
participants targeted by 18-25-year-olds and were stratified per gender (50 percent
female) and oversampled individuals in relationships (two-thirds). Other than age, no

further exclusion criteria were used at the invitation stage.

Underage youth were not included in the trial for two reasons. First, their inclusion would
have reduced the study’s statistical power. The median age of sexual debut in southwest
Nigeria was 19.8 years of age (2008 NDHS). Second, the inclusion of underage youth would
have required parental consent at the invitation stage, which in turn could have adversely
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affected study findings and their generalizability. Parental consent would have required
explicitly disclosing the educational objectives and sexual-content of MTV Shuga to both
parents and study participants. This could have potentially triggered Hawthorne effects
(McCarney et al. 2007) among the treatment group (as the placebo lacked sexual
messages), affecting the study’s internal validity (Levine and Parkinson 1994). In
addition, parental consent would have likely reduced the number of youths from
conservative households participating in this study, affecting the study’s external validity

(generalizability across people, Cook and Campbell 1979).

The listing data (the sampling framework collected prior to the baseline survey) collected
information on gender, age, education and relationship status. Analysis of the listing data
suggests that study participants were similar in observable characteristics to individuals
who decided not to attend study screenings, indicating that study participants were
greatly representative of invited youth. The first column of Table 1 presents the pre-
intervention characteristics of the Shuga sample. The sample’s average age was 20.6 years
and the sample of study participants remained balanced by gender (47 percent female).
Two thirds were Christian and one third Muslim. Baseline respondents had an average of

11.6 years of education, twice the national average.

The baseline data shows important challenges related to attitudes towards HIV-positive
people, and high-risk sexual behaviors among youth. Six in ten respondents said they

would not buy fresh vegetables from an HIV-positive shopkeeper. Half reported not using

16 Internal validity, the extent to which a causal finding is warranted, is determined by the degree to which
a study minimizes systematic error or bias between the dependent and the independent variable. By
randomizing treatment assignment (independent variable), experimental studies are better positioned to
attribute the observed differences in the outcome (dependent) variable to the treatment than non-
experimental studies.
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a condom in their last sexual encounter, despite the fact that less than nine percent of
respondents were married. Only a quarter of baseline respondents reported having ever
gotten tested for HIV. The second column of Table 1 presents the population-level
estimates for the southwest region derived from the microdata of the 2008 Nigeria
Demographic and Health Survey. Despite important sampling differences (e.g., the NDHS
survey had many more females and included rural areas), the Shuga sample was similar
to the region’s averages in terms of religion (a third Muslim and two thirds Christian),
years of education (around 11 years) and television-ownership rates (nine in ten

households).

The modules of HIV knowledge, attitudes and behaviors of the Shuga instrument included
items of the 2008 NDHS instrument, allowing the comparison of both samples. With
respect to the population-level sample, the attitudes of the Shuga sample shows no clear
trend in terms of being more (or less) accepting of HIV-positive people: while study
participants would be more likely to keep the HIV status of a family member a secret and
less willing to buy from an HIV-positive shopkeeper, study participants were also
substantially less likely to blame an HIV-positive person for his disease. Similarly, no clear
pattern of higher (or lower) levels risky sexual behaviors is observed with respect to the
region’s averages. Whereas study participants were less likely to report ever testing for
HIV and to report a larger number of sexual partners, they were also more likely to report
using a condom in their last sexual encounter. The lack of exclusion criteria for the Shuga
sample (other than age), combined with the observed balance between study participants
and invited youth, and its similarity with respect to the region’s average characteristics
and HIV outcomes, suggests the Shuga sample is to some extent representative of the

urban youth population in the study region.

56



Table 1. Comparison of Shuga sample with urban population-level survey of SW Nigeria

Shuga Baseline | DHS - South West
Variable N Mean N Mean
Socio-demographics
Age 5,166 20.60 | 2,186 21.39
Gender (Female =1) 5,166  0.47 2,186 0.68
Christian 5,166 0.63 2,186 0.67
Muslim 5,166  0.37 2,186 0.33
Years of education 5,166 11.60 2,186 10.62
Household owns a television 5,166 0.91 1,475 0.87
House has cement walls 5,166 0.97 1,475 0.82
HIV Attitudes
. Isfezlrr;e?mber of your family got HIV, would you want it to remain 5,166 0.68 1,961 055
thl;e::r:qemvg::talv should be blamed for bringing the disease into 5166  0.36 1,961 0.64
Sexual behaviors
Used condom last time 2,678 0.51 1,396 0.36
Ever tested for HIV 5,155 0.26 1,961 0.37
H *
e s 5 12 mOnts G |33 10 | 16 1

N=Sample size, Mean=Average or proportion for continuous and binary variables respectively. *The Nigeria
DHS used a recall period of 12 months, while the Shuga trial used a recall period of 6 months. The latter was
determined by the timing of the follow-up survey, originally planned six months after the intervention was

conducted.

THE STUDY INTERVENTION

MTV Shuga is a theory-based educational drama broadcasted in over 70 countries,

including all Sub-Saharan countries (MTV Staying Alive Foundation website, September

2015). Featuring prominent African actors and singers, the television series seeks to

address the spread of HIV/AIDS by fusing sexual health messaging with engaging
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characters and storylines'’. The trial studied the third season, which took place in Lagos

with most characters in their mid-twenties.

The third season lasts less than three hours (composed by 8 episodes of 22 minutes each),
making it a relatively “low-dose” intervention considering that soap operas often last
months or years on the air. No further HIV information was provided to study participants
to focus on the effectiveness of the television drama alone. The program was produced
by MTV’s Staying Alive Foundation and financially supported by African governments,
UNICEF, PEPFAR, the Elton John AIDS Foundation, and The Bill and Melinda Gates
Foundation, among others. MTV Shuga primarily aims to increase HIV testing and reduce
risky sex (versus promoting abstinence). See Appendix 3 for scripts and main HIV/AIDS

messages.

To achieve its behavioral objectives, this theory-based intervention embeds educational
messages that aim to first impact key psychosocial variables. For example, specific
storylines intended to educate audiences about HIV transmission and HIV testing (e.g., the
need to get tested again after three months of potential HIV exposure); to favorably
change their perceptions about prevalent social norms (e.g., youth should know better
and not stigmatize HIV-positive people like older people often do); and through empathy
with characters, to positively change audiences’ attitudes towards HIV-positive people
(e.g., Weki, a teenage boy born with HIV, is stigmatized by the parents of his friends when

he tries to remain in a soccer league).

17 According to one of its producers, by changing the character and plot when delivering a given message,
the latter can be repeated multiple times without audiences perceiving the message as too repetitive or too
“preachy”. This, in turn, increases the time of exposure to program messages, which is an advantage over
explicitly educational interventions, such as school sex education and HIV community sensitization
campaigns.

58



Weki’s teammates find his anti-retroviral (ARV)
treatment in his locker, and he is forced to
reveal that he HIV-positive. His teammates
, don’tsay anything then, but before a big match,
their parents withdraw all of them from the
pitch, asking the coach to kick Weki out of the
team. Weki’s teammates, acting against their
~ parents’ will, decide to play the match.
However, Weki, at that point, realizes that his

HIV status is making life complicated and

decides not to continue playing football.

The Shuga trial involved community film screenings in 80 urban and semi-urban locations.
The 80 locations were defined as two-mile circles centered around a community center
(often a school) where the screenings took place over the weekend. The trial invited
individuals living near these centers to attend entertainment film screenings (i.e., the

invitation and the intervention did not include further HIV information).

Three screenings were hosted in each location (for a total of 240 community screenings)
over a period of four weeks. The first screening (referred to as screening “zero”) served
to recruit potential study participants, while the latter two screened the treatment and
control programs. Screening zero was the same in all locations, as the intent was to recruit
amongst those interested in attending community screenings in general. This induced-
selection also helped increase take up rates for subsequent screenings. In treatment and
control locations, attendees of screening zero were invited to attend two more film
screenings. To increase take up for attending all three screenings, study participants were
provided with lottery tickets for attending that had mobile airtime as the price (see
invitation ticket in the below picture). In screenings two and three, Shuga was screened

in treatment locations and a placebo drama in control locations. The invitation and the
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implementation of the treatment and control community screenings were delivered in

the same way, including in their screening time (just under three hours).

With the advice of Nigerian colleagues, the research team selected the television series
“Gidi Up” as the placebo program. This is a commercial high-quality production that
follows a similar storyline to MTV Shuga (i.e., Gidi Up follows the life of four young
creatives who are pursuing success and independence in Lagos), with 25-minute episodes
(versus 22 minutes). Unlike Shuga, the placebo series lacked HIV educational messages.
To avoid potentially inflating results through the placebo having negative effects on sexual
outcomes, the control episodes were selected to minimize storylines heavy with sexual
plots. See Appendix 4 for the Template for Intervention Description and Replication
Checklist (TIDieR), which provides further information about the design and the

implementation of the treatment and control arms of the Shuga trial.

Picture: Invitation ticket and community screening

MOVIE SCREENING
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Other evaluation alternatives considered

The doctoral candidate considered two alternatives before selecting community
screenings. Both alternatives considered using television broadcasts, closer to the

I”

“natural” delivery mechanism of the main media outlet of this drama. However, it should
be noted that Nigerian urban youth are increasingly watching “television” programs
through other media outlets. According to a marketing study (Consumer Lab Ericsson
2015), 57 percent of 18-24-year-old youth wanted to see television programs at their

leisure, with two-thirds of the viewing hours conducted through laptops, mobile phones

and tablets.

The first option was a pipeline difference-in-difference strategy where media markets
would be randomized into two broadcast waves (i.e., the first wave would serve as the
treatment and the second wave as the control). A similar strategy was used in natural
experiments'® by La Ferrara et al. (2013) and Kearney and Levine (2014) to study sexual
outcomes for Brazilian adults and American teenagers respectively. However, this
difference-in-difference strategy was considered unfeasible after the candidate
conducted field meetings with the Nigerian telecommunications agency in 2013.
Government officials noted that they could not guarantee that local broadcasters would
respect the randomization plan, raising concerns of group contamination and violations
of internal validity (Levine and Parkinson 1994). Additionally, conversations with Nigerian
research colleagues suggested that the first two seasons of MTV Shuga were not very

popular in Nigeria. Low viewership rates would have led to low take-up rates of the

18 A natural experiment occurs when individuals or clusters of individuals are exposed to the experimental
conditions resembling random assignment. Exposure is determined by other factors outside the control of
researchers.
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television broadcasts and therefore a weak treatment instrument (Gerber and Green
2012). Low viewership rates were confirmed by the baseline survey: 2 percent of study

participants had watched previous seasons of MTV Shuga.

The second alternative considered was a symmetric encouragement design. This
identification strategy was used by Gundhild and Zia (2013) in the context of embedding
financial literacy messages in Scandal!, a popular television drama in South Africa. While
treated individuals would be financially encouraged to watch Scandal!, control individuals
would be financially encouraged to watch another television program broadcasted at the
same time in a different channel. Payments would be conditioned on correctly responding
to content questions by automatic telephone calls. Although this approach seemed to be
operationally feasible in major cities of Nigeria, it had two important shortcomings. First,
in view of the very low viewership rates of the show, financial incentives would need to
have been substantial to achieve the required sample size. Second, (such large)
conditional payments would have likely generated important Hawthorne effects
(McCarney et al. 2007) among study participants (i.e., people paying additional attention
to the television programs than they would normally do knowing that payments were
conditional on their correct responses), potentially lowering the internal and external
validity of the study. The candidate is carrying out a symmetric encouragement design to
study a mass media campaign to promote solar lanterns in Senegal (Coville, Orozco and

Reichert, 2019).

For the above reasons, the doctoral candidate decided to use community screenings as
the delivery mechanism for studying program effectiveness of MTV Shuga. Moreover,

greater logistical control over the community screenings allowed experimentally testing a
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series of additional treatment arms. However, the community-screening setting lowered

IlI

the external validity of the study in two ways: departing from the “natural” television
broadcasts of the intervention at scale (generalizability across situations) and by pre-
selecting people who were willing to attend film screenings (generalizability across
people). Moreover, the study design probably overestimates the effectiveness of the
show compared to when watched on television or online. For example, audiences at home

interested in these types of shows may be more likely to get distracted or less likely to

watch the full season.

EVALUATION DESIGN

The Shuga trial was a cluster RCT that also contained an individual-level randomization
component. Table 2 summarizes the evaluation design. The 80 locations were randomly
assigned to two treatment arms and one control group. The Shuga trial studies two
channels through which the drama may have worked. The individual channel measures
the effects of program exposure. The social channel is the program’s effects on viewers’
perceptions of social norms, using local peers or friends as local references groups (the
show, however, also conveys social norm information for the “broader” group of national

and regional audiences).

Treatment 1 (T1) captures the individual channel. The trial intended to experimentally
study the social channel, or how conforming to social norms may subsequently affect the
sexual behaviors of study participants (i.e., an experimental mediation analysis), through

two notions of reference groups.
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Table 2. Evaluation design of the MTV Shuga trial

T1
(1/3 locations)

T2
(1/3 locations)

Control

(1/3 locations)

Attends without
Friends

Shuga screening
(1/6 participants)

Shuga screening +
Video clips & Graphs

(1/6 participants)

Attends with Friends
(T3)

1/3 individuals
randomly selected to
receive 2 extra tickets

(1/6 participants)

1/3 individuals
randomly selected to
receive 2 extra tickets

(1/6 participants)

Placebo screening

(1/3 participants)

The first reference group were local peers of similar age and background, a generic

reference group. Their potential influence was measured in the following way. In half of

the treatment locations (T2), the community screenings added a 5-minute video-clip

containing interviews of local peers after watching Shuga and “smart graphs” with

statistics about their social norms. The recorded interviews and the collection of this data

was conducted during the piloting of the community screenings (in locations near but

outside the 80 study locations).

Box 1 presents an example of one of these graphs. It was hypothesized that participants’

beliefs and attitudes would converge towards these social reference-points.
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Box 1. Example of Smart Graph used for Treatment 2 of broader Shuga trial

Suppose you had HIV. Would you tell your partner?

tidedidddridaprebeeie W
phpeiidpiriipppiiapiin 66
phdidddpddodaoeahIH

Eff f
ecto 14

announcement
should be positive for

respondents whose 11‘1‘1‘1‘1‘1‘ wTH
prior was < 66% 20

The research team expected the effects of the announcement to be positive for respondents whose prior
beliefs were less than 66% percent. Moreover, we expected stronger effects for individuals whose initial
priors were furthest from the announced reference points. In other words, if an individual’s prior beliefs
came close to the provided reference points, his priors would not be updated (i.e., he does not receive new
information in a Bayesian model) and his knowledge, attitudes and behaviors should be least unaffected.
On the other hand, individuals that a priori thought their peers were substantially more conservative before
learning that the “social norms” information showed that they were wrong, should be more likely to
converge toward the reference points at a faster rate than individuals that underestimated the reference
point by a smaller amount. To measure this potential converging effect, the baseline and endline surveys
collected several indicators for each of the statistical graphs.

The second reference group was friends of study participants that were directly invited by
them. Based on an individual-level randomization arm, half of treatment respondents
were given extra tickets to bring up to two friends (T3). Unlike T2, the reference group
was now chosen by the respondents themselves. Thus, it was more likely this second
refence group was composed of a network of people that respondents considered as

“significant others” (Bandura 2004) in their HIV attitudes formation.

While results of the mentioned treatment arms are reported in the main paper of the
Shuga trial (see Appendix 2), the empirical papers of this thesis merge the three treatment

arms?®. This was required because of the nature of the moderation and mediation

1% The Shuga trial also included a third experimental arm (T4) not shown in the evaluation design table. This
arm measured program spillovers on friends that were not directly or indirectly invited to the Shuga
community screenings. The research team asked baseline respondents to name two friends with whom they
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guestions and the need to increase statistical power given the use of smaller samples.

Summary of the main study results (Banerjee, La Ferrara and Orozco 2018). The main
paper (n=4,986, panel) found that Shuga had small but statistically significant effects on
HIV knowledge (0.13 standard deviations, p<0.01) and attitudes towards HIV-positive
people (0.08 standard deviations, p<0.01). The paper found evidence that MTV Shuga
increased safer sexual practices, with percent increases often being substantial as
outcomes are rare. The treatment group was twice as likely to get tested for HIV for an
objective measure collected 8 to 10 months after program exposure (Control=3.3,
Treatment=6.4 percent, p<0.01); and to report a 13 percent reduction in the number of
concurrent sexual partners (C=1.32, T=1.15, p=0.04). In contrast, the intervention did not

induce greater condom use or reduce inter-generational sex.

The key contribution of the main Shuga paper was to experimentally test the social
mechanisms that potentially promoted behavioral outcomes among viewers (T2 and T3)
and their friends (T4). That paper found that the increase in safer sexual practices was not
mediated by conformity to social norms. Study participants in T2 did not show different
effects; and there was no evidence that participants’ beliefs converged towards the social
reference points described in the smart graphs. In addition, watching Shuga with a friend
(T3) had no differential effects. The fact that the individual channel seems to have
prevailed in the Shuga trial does not imply that social norms are unimportant in general.

Exposure to T1 may have already conveyed key social norms information, so T2 may have

regularly spoke. The research team randomly surveyed one from the pair. By comparing the answers of the
friends of the treatment and control participants, the trial was able to test if information and values learnt
through Shuga spilled over to people who had not watched it. T4 is a different sample and therefore is
excluded from the moderators and mediators papers, which used the sample of study participants that were
invited to the community screenings.
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added little new information. Or, the artificially-induced reference groups (i.e., youth from
nearby communities in T2 or the person the main participant decided to bring to the
community screenings in T3) were not sufficiently influential in changing participants’

beliefs and behaviors around the private behavior of sex.

On the other hand, the main paper found significant spillover effects on untreated friends’
knowledge about HIV transmission, suggesting people who watched Shuga conveyed its
messages to their friends. The spillover effect is driven by friends of the opposite sex,
possibly proxying for respondents’ boyfriends or girlfriends. However, the main paper did
not find spillover effects on friends’ attitudes and behaviors, suggesting that direct

exposure to the show may be needed to trigger change at a deeper level.

The contributions of the DPhil research do not overlap with the analysis of the main paper.
The latter did not study program impacts on high-risk individuals or the moderator
variables of religion and television-watching habits. The main paper did not study the
mediated effects of psychosocial and entertainment-education variables on HIV testing,

for neither the short- or the medium-term measures.

SAMPLING AND DATA COLLECTION STRATEGY

Post-hoc Nature of the Thesis Studies

In randomized experiments, the random assignment of units to treatment groups justifies
the causal interpretation of results in a subgroup analysis. The main condition is that the
subgroup needs to be defined with baseline covariates or time-invariant characteristics

(e.g., gender) as the exogeneity of treatment assignment remains not associated with
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subgroup outcomes (Glennerster and Takavarasha 2013; Yusuf et al. 1991)%°. However,
the causal interpretation of results can be threatened by pre-treatment imbalances given
the smaller sample. If there are systematic differences in baseline outcomes between the
experimental groups, point estimates of program effects will be biased. This possibility
can be ruled out by assessing pre-treatment balance between treatment and control

groups with baseline data (i.e., balance tables).

The main concern about subgroup analysis is related not to confounding issues; rather,
with standard errors not being corrected for multiple hypothesis testing and selectively
reporting significant results (Young and Karr 2011; Westfall and Young 1993). In other
words, researchers can perform many separate analyses for specific subgroups in the
hope that “something will turn up” that has a p-value under 0.05%!. Data-driven strategies
have a high probability of finding a false positive. For example, if the null hypothesis is
true for each of 10 independent tests for interaction at the 0.05 significance level, the

chance of at least one false positive result exceeds 40 percent (Wang et al. 2007).

Although limiting the number of hypotheses with clear theoretical importance is
commonly argued by researchers conducting post-hoc studies (e.g., Markham et al. 2012;
Heffron et al. 2017; Molina et al. 2018), post-hoc studies remain greatly controversial
(Wang et al. 2007). The lack of a detailed pre-analysis plan prevents researchers externally
validating their decision in the selection of reported subgroups and outcomes (Chan 2005;

Gamble et al. 2017). Reporting guidelines such as the Guidelines for the Content of

20 What Yusuf et al. (1991) described as proper subgroups. In contrast with improper subgroups, which are
demarcated by post-randomization events or measures.

21 On the other hand, if the tested subgroups were considered in the study design (i.e., the broader sample
was stratified for the subgroup, and its subsample sufficiently powered), concerns of p-hacking and
reporting bias are not warranted.

68



Statistical Analysis Plans in Clinical Trials (Gamble et al. 2017) require making the
exploratory nature of these types of studies evident (e.g., mentioning in the title and

abstract the post-hoc nature of the study).

Sample Size for the Broader Shuga Trial

Power calculations help determine the sample size of an impact evaluation (Ellis 2010).
Whereas a sample that is too small means that researchers will not be able to detect a
statistically significant effect, a sample size that is too large can be a waste of limited
resources. Statistical power is defined as the ability of an evaluation study to detect a
program’s impact if there really is one. Statistical power is usually set at 80 percent,
meaning that were the experiment implemented 100 times over, the evaluation would be

able to detect an impact in 80 of those cases if the program’s impact indeed existed.

The Shuga trial was powered at the conventional 80 percent. Power calculations were
tailored to the cluster-design and to detect program impacts for females and males (i.e.,
the sample was powered to measure the average treatment effects by gender). Using
standard deviations and intra-cluster correlations (ICC) from the 2008 NDHS microdata??;
assuming attrition rates at follow-up of 30 percent; and performing two-sided tests, the
trial initially estimated 64 respondents (32 per gender) in each of the 80 study locations
or a total of 5,120 individuals to measure minimum detectable effects of 0.15-0.20
standard deviations. The trial’s effective panel, where we have observations for an
individual both at baseline and follow-up, was 4,986. The inclusion of baseline values of

the HIV outcomes of interest in the final analysis, reduced the minimum detectable effects

22 For the binary outcomes of condom use in the last sexual intercourse, ever been tested for HIV, and
experienced a STl in the last year.
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to 0.09-0.14 standard deviations. The effect-size literature considers these effect sizes to

be small (Cohen 1988; Sawilowsky 2009).

Survey Planning and Quality Controls

The doctoral candidate led the trainings for enumerators and clinicians; and led the
piloting of the instrument and of the intervention. Enumerator trainings focused on the
special specifications for impact evaluation research (larossi 2006), especially its
differences with respect to prevalence studies. For example, the need to individually
identify study participants to construct panel data (and the additional measures to ensure
privacy and confidentiality of respondents’ information); or the importance of not
discussing the potential treatment assignment and program implementation with study
participants. Survey work was guided by field manuals developed by the candidate and
the research team (see Appendix 10). The manuals were used to guide interviews, data
collection procedures and to interpret questions in the survey instruments. The roles and
responsibilities of the enumerators and team leaders were detailed in the field manual. A
quality control plan based on back-check questionnaires was developed. This plan
involved survey supervisors conducting follow-up interviews with randomly selected
respondents selected by the research team. To monitor data quality, back-check and
original responses were compared on a weekly basis. A retraining session was organized
two weeks into the survey to address identified issues and to demonstrate to enumerators
that their work was being monitored. Final error rates were low and within acceptable
standards for high quality data collection (White 2016): 2.9 percent for variables checking

that the interview was administered to the right person (e.g., age, education) and 6.6
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percent for variables assessing how well surveyors administered the survey (e.g.,

relationship status, categorization questions, sensitive questions).

Chlamydia biomarkers were not collected at baseline due to funding constraints and to
the lack of STI prevalence information for the study population. Trials that measure rare
or infrequent outcomes require much larger sample sizes, as power calculations are
determined by the percentage point difference between the prevalence rates of the
treatment and the control groups (World Bank 2011). To address this information issue,
the Shuga trial conducted a STI study pilot between the baseline and the eight-month
follow-up data collection. This study pilot collected biomarkers for chlamydia, Gonorrhea,
Syphilis, Trichomoniasis and Herpes Simplex Type Il Virus. The sample consisted of 500
individuals (half females) between the ages of 18 and 25. The pilot found that chlamydia

was the most prevalent STI, with a prevalence rate of 4.9 percent.

Recruitment Strategy

To recruit study participants, the Shuga trial employed a three-step approach. First, a
listing exercise was conducted in the 80 study locations (n=17,837). The listing enabled
the survey team to obtain demographic information of the households and eligible
participants, which in turn formed the sampling frame for the baseline survey.
Questionnaires were administered to collect information about young people between 18

and 25 years residing in the households visited.

Second, the survey team randomly selected one person in each household to be invited
to a film community screening (screening zero). The survey teams returned to the listed
households two to three days after the listing to invite selected participants for the
community film screening. Each enumerator was provided with a list of possible invitees.
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Only one young person in each of household visited was invited to attend screening zero.

The invitation cards were numbered using an automated numbering device.

Third, those who showed up at screening zero were visited at home, where they were
invited to participate in the study and, if they agreed, administered the baseline survey.
The treatment groups subsequently were invited to two community screenings of MTV
Shuga, with screenings being one week apart (each screening showed four of the eight
episodes that make up the third season). Similarly, the controls were invited to screenings

of the placebo television series Gidi Up.

Data Collection

The survey instruments were drafted by the research team based on the psychosocial and

entertainment-education constructs shown in the theory of change (Figure 1).

The instruments included psychosocial and behavioral outcomes of interest, as well as
important covariates and sources of heterogeneity (e.g., respondents’ religion or
educational level). Prior to piloting the survey instrument in the field, the instrument
received feedback from the government, the implementing survey firm and NGO, and
other HIV researchers. The survey instrument was designed to collect individual-level
panel data, a prerequisite for studying moderator effects for time-varying outcomes (e.g.,
effects for individuals that engaged in risky sexual behaviors at baseline). The baseline and
follow-up questionnaires included modules on respondents’ demographics; knowledge
about HIV transmission, attitudes towards HIV-positive people, attitudes towards risky

sexual behavior, and self-reported sexual behaviors?®. The follow-up survey was

23 The instruments also included questions regarding gender-based violence. The candidate’s research
outputs on gender-based violence outcomes, to be completed in 2019, are outside the DPhil research.
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conducted 8 months after the intervention (it was originally planned to be conducted at
six months, though contract and implementation delays moved its timing to 8 months).
To improve statistical power and the precision of treatment estimates (i.e., reduce their
standard errors through the inclusion of baseline values of the outcomes of interest), the
follow-up instrument included the same outcome items collected at baseline. To assure
comparability in responses, the follow-up survey used the same six-month timeframe of
the baseline questionnaire. With the exception of the objective measures collected during
the temporary clinics, all outcome measures were collected both at baseline and in the

follow-up survey.

Survey items were mainly derived from the 2008 Nigeria Demographic and Health Survey,
which has been validated with similar urban youth populations in Nigeria (Fatusi and Blum
2008; Odu and Foluso 2008). Example items from the Nigeria DHS instrument include the
listing of ways to contract HIV, awareness of antiretroviral therapy, and respondents’
willingness to disclose the HIV-positive status of a family member. The survey instrument
also included items used for youth HIV-prevention research in other Sub-Saharan
countries (Dupas et al. 2012, Cho et al. 2013, and Graff-Zivin et al. 2013), and a few items
were specifically developed based on the scripts of MTV Shuga (e.g., how many months
after the first HIV test should a person go for a second test, would you allow a HIV-positive
boy to play soccer). Because most questions were derived from standardized HIV
guestionnaires, and because the show-specific questions represented a small fraction of
the overall messages presented by the three-hour season, the doctoral candidate believes
that concerns that the survey instruments were narrowly defined around the television
program are not warranted. “Teaching to the test” (i.e., where the curriculum or program

is heavily focused on preparing participants for a test) was not possible. The intervention
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was designed independently by the MTV Foundation and before the survey instrument
was designed by the doctoral candidate. Concerns that survey items for knowledge and
attitudes were over-aligned to program messages at the expense of capturing these high-
level constructs more accurately cannot be discarded, though these remained few in
number. Moreover, although the Shuga trial took measures to minimize priming
responses in the treatment group (e.g., survey firm was different than the implementing
NGO, program questions were delegated at the end of the follow-up survey), a valid
concern is that survey items that explicitly referred to show storylines (e.g., should an
HIV+ child be allowed to play soccer) could have made salient the objectives of the

research.

A series of survey pilots were conducted before the baseline to increase response
variation and validate surveys items with the study youth population (Presser et al. 2004).
A team of enumerators interviewed approximately 50 youth in a two-week period. The
instrument was revised according to the pilot findings. Questions were revised in cases
where over 10 percent of respondents chose “other” or when responses suggested under
(over) reporting?*. The survey instruments were designed, and the enumerators were
trained with the goal to minimize social desirability bias (Brener et al. 2003; Minnis et al.
2009) following best practices in survey implementation (larossi 2006). For example,
surveys were conducted in private spaces and enumerators were the same gender as the

respondent.

24 For example, an unusual high percentage of females (>50%) responded not having started sexual activity
when they were directly asked this question. To reduce this potential source of social desirability bias, the
guestion was reframed to: when was the last time you had sex? The response options included “the
individual had yet to start sexual activity”. This new framing increased the number of positive responses,
increasing the statistical power of this potential outcome. Given the random assignment of the treatment,
neither framing would have biased the impact estimator.
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Table 3 shows the trial’s timeline for the average study participant. After the eight-month
follow-up survey, respondents were provided with phone-credit incentives to return two
weeks later to the 80 community centers. These centers now served as “temporary
clinics”, which helped collect objective measures for condom demand, HIV testing, and
chlamydia infections. For the condom demand measure, clinic attendees were randomly
offered the choice of receiving condom packs or their financial equivalent. It was
theorized that the treatment group would be more likely to choose condom packs
compared to the control group. The doctoral candidate carried out a similar condom-
demand experiment during a follow-up data collection in Malawi (Cho et al. 2013), making

revisions for the Shuga trial®.

Table 3. Timeline for the average study participant

Months
0 1 2-7 8 9 10- 12
11

Enrollment Interventions Assessment 1 Assessment 2
-Eligibility -Community -Follow-up -Temporary -Research team
screened and screenings survey - clinics collects notes at
informed treatment and Individuals conducted HIV clinics
consent control given (Aug 2015) (Oct 2015)
-Baseline locations information
survey (Nov 2014) about HIV
(Oct 2014) testing centers

(Jul 2015)

To collect the objective HIV testing measure, the doctoral candidate designed an

innovative approach where clinic attendees were provided with information notes with

25 The goal of this game was to proxy demand for condoms as the “almost free” price of a condom pack
guarantees that the vast majority of participants can choose the condom packs if they value their health
benefits. The Malawi trial found no effects on condom use in both self-reported condom use and the
objective condom demand game. The Shuga trial tried to improve the validity of the condom game in two
ways. First, the condom game was conducted at the temporary clinics and not as part of the follow-up
survey, providing greater privacy for choosing condoms. Second, the condom game offered a larger number
of condoms and financial incentives, which may have potentially increased the cognitive efforts invested by
participants in their decision-making process (Westbrook & Braver 2015).

75



the address of nearby HIV testing centers. The research team visited all HIV testing centers
two months after the temporary clinics were conducted. The information notes included
a unique identification number which allowed tracking study participants that went to get
tested for HIV (not their test results). Similarly, it was hypothesized that the treatment
group would be more likely to get tested than the control group. Unfortunately, it was not
possible to learn when exactly in this two-month window study participants visited the

HIV testing clinics.

Finally, clinic attendees were offered the opportunity to test for chlamydia, based on the
“three C's” - informed consent, counselling and confidentiality (World Health
Organization, WHO 2013). After a brief counselling session?®, participants who consented
to testing for chlamydia were provided with sterile bottles to collect mid-stream urine
specimens by themselves. Participants’ urine specimens were tested for the presence of
chlamydia infection. Testing methods included a combination of routine tests and rapid,
serological tests. For quality control, a second lab scientist validated the initial results and
countersigned them. Clinic attendees were then invited to return two weeks later to
receive post-test counselling and receive their test results. Medical doctors prescribed

appropriate treatment for those who tested positive for chlamydia.

To improve the research team’s supervision of the data collection and of the intervention,
the timing of the baseline survey and of the community screenings was staggered: in each

of the 80 locations, the implementing NGO carried out the community screenings two

%6 Trained counsellors took participants through a pre-test counselling session that included seeking
informed consent. The counsellor carried out a risk assessment, helped the participant develop a risk
reduction plan, and explored potential obstacles that participants may encounter when implementing this
plan.
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weeks after the survey firm had collected the baseline survey. The follow-up survey and

the temporary clinics followed a similar staggered strategy.

Trial flow diagram and Follow-up attrition

High and systematically different attrition rates between treatment and control groups at
follow-up can potentially introduce attrition bias in experimental studies (Dumville,
Torgerson and Hewitt 2006), affecting the validity of impact estimates. Figure 5 shows the
trial’s CONSORT flow diagram, describing the number of participants who were randomly
assigned, received the intended treatment, and that were analyzed. The listing collected
information from 17,837 households from the 80 study locations. At baseline, 5,166 study
participants agreed to be part of the study and completed the baseline survey. The eight-
month follow-up survey managed to track and interview 4,986 baseline respondents,
which corresponds at follow-up to an attrition rate of 3.5 percent. Thus, outcomes
measured by the eight-month follow-up survey are unlikely to be affected by attrition

bias.

Only follow-up respondents that remained in the city where they were interviewed at
baseline or that moved to one of the other six study cities were financially-incentivized to
attend the temporary clinics. At the time of the follow-up, a quarter of the baseline
respondents had moved outside the study cities (mostly to attend university). While the
survey firm interviewed these individuals in person, these respondents were not expected
to attend the temporary clinics. Out of the 3,901 respondents that remained living in the
study cities, 3,832 attended the first temporary clinic. This corresponded to an attrition
rate of 1.8 percent with respect to the in-study-cities sample (or an attrition rate of 25.8

percent with respect to the baseline sample, with the difference being driven by
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individuals that were not expected to attend the temporary clinics). Selection bias
(Heckman 1979) is also unlikely to affect the HIV objective outcomes collected through
the temporary clinics. As reported in the main paper, analysis of attrition rates for the
follow-up survey and for the temporary clinics indicate that missing data patterns did not
vary systematically by treatment assignment. Thus, study participants can still be
considered part of the same population regardless if they were retained at both post-

treatment data collections (Dumville, Torgerson and Hewitt 2006; World Bank 2011).

Most relevant to this thesis, and as shown in the moderators paper (Orozco 2019),
attrition and selection biases were not threats for the subsample of high-risk individuals.
This evidence, together with the fact that none of the study 80 locations were dropped in
the final analysis and evidence of pre-treatment balance between treated and control
groups, strengthen the experimental interpretation of the subgroup analysis. However,

its post-hoc nature prevents calling study results as hypothesis-testing evidence.

Finally, 1,644 individuals returned to the second temporary clinic to receive their
chlamydia results and 186 clinic attendees went to a nearby HIV testing center to get
tested. Because both events are study outcomes, they should not be interpreted as

attrition rates.

78



Figure 5. Shuga CONSORT flow diagram
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Data Challenges

The data collection faced three important challenges, partly addressed with the following

mitigation measures:

(1) Relocation of participants. Internal roving teams by the survey firm were deployed to

track and interview eligible participants wherever they were in the country.

(2) Wrong contact details of participants due to the lack of clear addresses. Using Google
Earth maps showing GPS locations of respondents, the follow-up traced participants to

the houses where they were during the baseline survey.

(3) Refusal to participate. As noted above, phone call cards equivalent to US$2.5 and
USS7.5 were provided to complete the surveys and attend health camps respectively.
These amounts were determined through a pilot that tested different payment levels to
maximize the take-up of the invitations. Because the outcome of interest (e.g., going to
get tested) was not incentivized, and because both experimental groups were offered the
same amount, these relatively large incentives should not affect impact estimates (the
control nets out the effect for the treatment incentives) and the generalizability of results

(objective outcomes were not incentivized).

ETHICAL CONSIDERATIONS

Informed Consent

Survey enumerators from the survey firm (Hanovia Medical Limited) provided the
participants with the study’s information and consent forms. Enumerators assessed if the

study participant was voluntarily and knowingly giving informed consent. Enumerators
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were instructed to spend as much time as necessary to listen to respondents’ questions

and concerns about their participation.

After study participants signed the consent form, they were reminded that they were free
to stop answering the survey questions at any time. Informed consent was also sought at
the temporary clinics by health personnel from the Department of Medical Microbiology
and Parasitology at the University College Hospital in Ibadan. The consent forms for the

collection of surveys and STI biomarkers can be found in Appendix 5.

Privacy, Data Storage and Security

The trial’s data used personal identifiers to maintain confidentiality of participants’
information. During the baseline survey, participants were assigned a unique numeric
study identifier. The follow-up survey used this same number to create the individual-level
panel dataset. A master list linking the names of the individuals to the numeric study
identifiers were kept in an encrypted file in a password-protected computer and were
kept secure by the study Principal Investigators. Similar protocols were followed to
protect the identity of temporary clinic attendees and prevent disclosure of their

chlamydia results.

Individual data is aggregated for the final analysis, so individuals cannot be identified in
any publication. De-identified data and study documents will become publicly available
through the World Bank Microdata Library after the publication of the Shuga main paper.
As the main output of a World Bank project, the main paper will go through a series of

protocols and clearances by senior management of this institution.
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Potential Risks of Participation

The trial envisioned two potential risks of participation. First, study participants may have
risked social harm if confidentiality of the survey information and of the chlamydia results
were breached. The research team ensured that the interviews and STl biomarkers
collection were conducted in a private location and that staff was trained to maintain
confidentiality. No breaches of confidentiality were reported. Second, study participants
who tested positive for HIV may have risked psychological harm if they lacked access to
appropriate standard of care for HIV, which includes antiretroviral treatment in Nigeria.
To facilitate referral to treatment and to minimize psychological harm, the information
notes provided at the temporary clinics only included addresses of accredited HIV testing
centers that offered or were linked with facilities that offered this standard of care for HIV
in Nigeria. As noted above, clinic attendees that tested positive for chlamydia were
offered treatment during the second temporary clinic. No post-treatment issues were

reported to the research team.

Ethical Approval

Ethics approval for the baseline survey, STl pilot, and the follow-up survey and biomarkers
data collection was secured from the National Health Research Ethics Committee of
Nigeria (NHREC/01/01/2007-14/07/2014) and the ethics committees of Massachusetts
Institute of Technology (MIT, 1401006127) and Bocconi University (170314). Appendix 6
includes the initial approval letters from the National Health Research Ethics Committee
of Nigeria, MIT and Bocconi University. Oxford’s OXTREC (564-15) provided ethical
clearance for the follow-up survey and biomarkers data collection. The OXTREC

application and approval letters are respectively found in Appendixes 7 and 8.
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MEASURES

Outcome Selection for Thesis

The moderators and mediators papers jointly used eight intermediate and final outcome
measures, which can be categorized into three types of variables: Psychosocial (HIV
knowledge and attitudes towards HIV-positive people), Entertainment-Education
(transportation) and Behavioral outcome variables (sexual concurrency, unprotected sex,
inter-generational sex, HIV testing and chlamydia biomarkers). The Shuga trial collected
data on behavioral intentions?’, though the thesis does not use them to focus on realized
behavior change. The baseline and the follow-up instruments can be found in Appendix

9A and 9B, respectively.

A variety of self-reported measures were examined during the survey work. The majority
of scales had been used in previous studies with Nigerian urban youth, though reliability
measures for their use were not found. Most of the psychosocial items were derived from
the instrument of the 2008 Nigeria Demographic Health Surveys. This population-level
survey has been validated with youth urban populations in Nigeria (Fatusi and Blum 2008;
Odu and Foluso 2008), repeatedly being administered for this population since 1990. A
series of survey pilots were conducted prior to the baseline to increase the response
variation and validate the psychosocial variables in the study population (Presser et al.
2004). The instrument items had minor changes after the piloting of the instrument,
confirming response variation and high-reliability (Sullivan 2011) of the different

guestionnaire items. The validation of the entertainment-education items was not

27 Behavioral intentions were mostly hypothetical questions that were only relevant for individuals that had
yet to started sexual activity. For example, these individuals were asked if they were planning to use a
condom the first time they had sex.
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conducted for financial and time constraints, as their validation required conducting
screenings. The interviewer’s instruction manual for the baseline can be found in

Appendix 10.

Researchers often face a dilemma when choosing items that best fit their research project.
Considering that most psychology studies that intend to measure a psychosocial construct
will use different instruments or modules (to adjust to its intervention and population of
interest), it seems that “generalizing” about a high-level psychosocial construct is often
not relevant. Although there is consensus that psychology research should maximize the
prediction of their instruments by using validated instruments, there is less consensus
regarding the predicted match in terms of content domain or the level of the construct
being targeted by the intervention or measured by the study (Rosip and Hall 2004). This
partly explains why there are no clear guidelines for choosing specific instruments for
studying the effectiveness of different interventions and their outcomes in psychology

(Hall, Andrzejewski and Yopchick, 2009).

The analysis is based on individual survey items and constructed indexes. Items from four
of the eight outcome measures used in Orozco (2019) and Orozco and Cluver (2019) were
aggregated into indexes. The use of indexes (1) increased statistical power by reducing
errors due to random variation through aggregation (Jackson 2003) and (2) helped reduce
Type-l error inflation?® due to multiple-hypothesis testing and concerns of "p-hacking" of
significant results (Young and Karr 2011). The combined 21 indicators for HIV knowledge

and attitudes were aggregated into two outcome indexes. The indexes were coded in a

28 |n the context of statistical hypothesis testing, a Type-l error or "false positive" is the rejection of a true
null hypothesis (i.e., to falsely infer the existence of an effect that does not exist). Type-Il error is failing to
reject a false null hypothesis or a "false negative” (i.e., to falsely infer the absence of the effect when this
exists).
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way where answers consistent with Shuga’s objectives translated into higher values. For
their construction, principal component analysis for a family of outcomes was used
(Anderson 1963, Jackson 2003). Principal component analysis is used to reduce the
dimension of the variable space. Through an orthogonal transformation, it approximates
interrelated objects by extracting their data differences into several independent principal
components. The principal components are then ordered so that the first one has the
largest possible variance, with the method selecting components that best represent the

correlated variables.

Cronbach’s alphas (Cronbach 1951) measure reliability or internal consistency, or the
average inter-correlation among a set of items. It assesses how well an aggregate-test
measures what it intends to. A commonly accepted rule is to consider Cronbach alphas
above 0.70 acceptable (Kline 2000; George and Mallery 2003). Three of the four indexes
concentrated around this threshold. The exception was the HIV Attitudes index, which
was substantially below this threshold (alpha=0.47). This low value suggests that the
aggregated index included sub-concepts that were not narrowly related (Streiner 2003).
This was partly the goal for the attitudes (and other indexes), as they intended to be
comprehensive measures. Concretely, the HIV Attitudes index included three related sub-
concepts discussed in the three-hour drama: (1) willingness to reveal HIV status of a family
member or of oneself; (2) stigmatizing attitudes towards HIV-positive people (i.e., would
buy vegetables from or allow playing an HIV-positive person); and (3) attitudes towards
HIV testing (i.e., getting tested means that someone has been “sleeping around”).
Although the main reason of aggregating attitudes items (in a post-hoc manner) was to
reduce reporting bias concerns of “selectively” reporting items, the aggregated items are

also conceptually closely related. For example, an individual that holds negative attitudes
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towards HIV-positive people (e.g., considers them “libertines”) will probably have similar
negative attitudes towards those who get tested (e.g., well-behaved people don’t need to
get tested) and would be more likely to hide their HIV-positive status (e.g., a consequence

of perceived moral failure).

This comprehensive measure contrasts with mediation studies where the mediating
variable is not an index; or included items are fewer and highly related with each other
and with the behavioral outcome. Thus, the indexes used in this thesis may not be reliable
measures for research projects studying more focused interventions and narrower
constructs. In line with Rosip and Hall (2004) and Hall, Andrzejewski and Yopchick (2009),
the candidate believes there is a methodological trade-off to be considered between
measuring higher-level constructs (e.g., general attitudes towards HIV-people) with
greater noise or measuring lower-level constructs (e.g., willingness to reveal one’s status
that can be linked to the outcome of actual disclosure) with less noise. The former case
may be more appropriate for interventions with a comprehensive list of messages, like

entertainment-education.

Measurement error?® of the intermediate outcomes are likely to adversely affect thesis
results. The use of variables with low internal consistency makes less likely to observe
statistically significant effects in the moderation analysis due to the larger variance of the
outcome of interest (Moonseong, Namhee and Myles 2015). In most cases, this increased
variance will also affect the statistical significance of the mediating estimators (Fritz,
Kenny and MacKinnon 2016). Moreover, measurement error may also bias the mediating

estimator, with the direction of the bias depending on the relationship between the

2 |rrelevant factors that influence a score of a variable besides the theoretical construct of interest.
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indirect and the direct-effect variables (Fritz, Kenny and MacKinnon 2016). When both
have the same sign, the mediating estimator is inflated. When they have opposite signs,
it is underestimated. In the thesis mediation study, the direct and indirect effects have the
same sign, hence potential measurement error of the mediator variables is likely to
overestimate mediating estimates (Le Cessie et al. 2012; Fritz, Kenny and MacKinnon

2016).

Removing the less-related items did not qualitatively change the base value of alpha=0.47
for the Attitudes index. This result is not surprising partly because Cronbach values tend
to decline with fewer items (Le Cessie et al. 2012). Cronbach alphas were under 0.40 for
the two-item sub-concepts. Thus, in addition to highlighting the limitations that
measurement error may have in the thesis empirical papers, both papers also note that
these indexes may not be reliable measures for future research projects. Interestingly, the
low alpha of the HIV Attitudes index was partly counterbalanced by its larger and
significant effects in both the moderators and mediator’s papers with respect to the

Knowledge index, which had an alpha of 0.72.

Psychosocial Variables

Knowledge about HIV transmission and benefits of HIV testing index. This index
included 14 items (Cronbach alpha=0.72) and aimed to capture a respondent’s awareness
and knowledge about HIV transmission mechanisms; the existence of antiretroviral drugs;
and knowledge about the adequate timing for HIV testing. Response options were binary
(True, False), multiple choice, and open questions. The knowledge module first asked
respondents to provide as many answers to the following two open questions: (i) How can

someone get HIV? and (ii) What can a person do to reduce their chances of getting HIV?
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Potential answers also included common misconceptions about HIV/AIDS, such as
contracting the virus through mosquito bites. These questions were then followed by
three closed questions about mother to child HIV transmission that could be answered
with (Yes, No, Don’t know) answers: Can HIV be transmitted from a mother to her baby:
(iii) During pregnancy? (iv) During delivery? (v) By breastfeeding? and (vi) Are there any
special drugs that a doctor or a nurse can give to a woman infected with HIV to reduce
the risk of transmission to the baby? (vii) Have you heard about special drugs that people
infected with HIV can get from a doctor or a nurse to help them live longer? For
verification purposes, individuals that responded “Yes” to item (vii) were asked (viii) if they
remembered how these drugs were called. Shuga also discussed the importance of
waiting three months after potential exposure to HIV to get tested. To measure the impact
of this message, the following four items were developed for this study: (ix) Suppose
someone thinks that [he/she] may have been exposed to HIV, for example through sex or
through a contaminated blade. Suppose this person immediately goes for an HIV test and
it is negative. Can this person be sure that [he/she] has NOT been infected with HIV? (Yes,
No, Don’t know) (x) Why can’t he/she be sure? (xi) How many months after the first test
should this person go for a second test? (Number of months).

Stigma and attitudes towards HIV-positive people index. This variable included 7
items (Cronbach alpha=0.47) and intended to capture respondents’ inclination to
potentially reveal their status, allow HIV-positive people to interact with the community,
and not hold negative judgements towards these people. Response options were binary
(Yes, No) and were based on a 4-point scale (Strongly agree, Agree, Disagree, Strongly
disagree). The survey items asked respondents’: Do you think a young boy with HIV should

be allowed to play football with other boys? (Yes, No, Don’t know/ not sure/depends).
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The instrument then asked stigma items (with similar response formats) that are included
in the Nigeria DHS population surveys. Specifically, respondents’ willingness to disclose
the HIV status of a family member; willingness to purchase fresh vegetables from a
shopkeeper with HIV/AIDS; believes people that get tested is proof they have been
sleeping around; believes people with HIV should be blamed for bringing the disease into

the community; and believes HIV/AIDS as a punishment for sleeping around.

Entertainment-education Variable

In the last module of the follow-up survey, the instrument asked respondents in treatment
and control groups if they recalled the title and the main themes of the television dramas
each group watched. These questions were then followed by items that aimed to measure

program impacts on the potential entertainment-education mediators of transportation.

Transportation index. This variable included 12 items (Cronbach alpha=0.78) and
aimed to measure individuals' levels of transportation and emotional involvement when
watching the treatment and placebo programs. The items used for the Transportation
index were adapted from Green and Brock’s transportation scale (2000). Response
options were based on a 5-points scale (Strongly agree, Agree, Neither agree nor disagree,
Disagree, Strongly disagree). Example items included asking individuals if they were
emotionally affected by the television program and if their mind was wandering during

the community film screenings.

Behavioral Variables

Prior to starting the sexual behavior module, enumerators reassured individuals that their

answers were completely confidential and that they were free to skip specific questions
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at any time. This module began with the gateway question “When was the last time you
had sex?” (has had sex before, has never had sex, refused to answer). For those who
answered affirmatively, this question was followed by the item “Have you had sex during
the last 6 months? (Yes, No, No Answer). The survey instrument asked sexual behavior
guestions for each of the respondents’ last three sexual partners (e.g., did you use a

condom with partner X1, X2 and X3).

HIV Testing. This outcome was studied through two indicators, which measure the
period before the follow-up survey (“short-term”) and after it (“medium-term”). Follow-
up respondents that reported having at least once gotten tested for HIV were asked when
the last time was they got tested. Response options included: less than six months ago, 6-
12 months ago, 12-13 months ago, and two or more years ago. A binary variable was
constructed for individuals that reported getting tested in the last six months. The
“medium-term” indicator was an objective behavior measure. Clinic attendees were
provided with information notes with the address of the closest HIV testing centers. The
information note had an individual identification code and was directly collected by the
research team at the HIV testing centers within two months of the follow-up survey.
Following Baird et al. (2012), study participants were not offered HIV testing at baseline
as this would have likely changed their sexual behaviors and reduced the number of
individuals testing for HIV at follow-up, a primary study outcome.

Chlamydia status. Clinic attendees were asked to provide urine samples to test for
chlamydia through a combination of routine and rapid tests. Rapid tests included a
qualitative, lateral flow immunoassay to detect the chlamydia antigen. STI biomarkers

were only collected at follow-up.
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Sexual concurrency. Concurrent sexual partners is a relatively new concept that
was added for the first time to the Nigeria Demographic and Health Survey in 2013. This
outcome is defined as the percentage of respondents who had two (or more) sexual
partners concurrently. This high-risk sexual behavior was measured through two-self-
reported questions, which focused on two different time periods. Survey respondents
were first asked if they had engaged in this practice in the last six months (Yes/No, a binary
outcome). Respondents were then asked the number of sexual partners they currently
had at the moment of the follow-up data collection (quantitative outcome).

Unprotected sex. This outcome was measured in two ways. First, survey
respondents were asked if they used a condom in their last sexual encounter. The
guestion was repeated for the last sexual encounter with their primary and non-primary
partners (the latter required the respondent reporting at least two sexual partners).
Second, an objective measure for condom demand was collected at the first temporary
clinic. Attendees were offered either condoms packs or their financial equivalent to clinic
attendees. It was theorized the treatment group would be more likely to choose the

I”

condoms packs compared to the control group. This “artificial” objective measure for
condom-demand should be interpreted as part of a series of condom-use measures
collected by the survey work. Thus, if the intervention was effective in promoting condom
use, the point estimates of objective and self-reported outcomes should move in the same
direction.

Inter-generational sex. This behavior outcome was measured by asking survey

respondents the age of their last three sexual partners during the past six months. An

inter-generational binary indicator was constructed for individuals that reported an age
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difference of 10 years or more. This age-difference gap follows the definition commonly

used in HIV research (Balkus et al. 2015; Schaefer et al. 2017).

Construction of Variables

The construction of moderator variables in the moderators paper (Orozco, 2019) was
conducted in the following way: a binary variable (1=high-risk individual) was constructed
for participants who reported at baseline at least one of the four HIV-risk factors (namely,
had unprotected sex in their last sexual encounter, engaged in sexual concurrency,
engaged in inter-generational sex or reported having symptoms of an STI). The effect-
modification analysis in Paper 2 was restricted to religion and television-watching habits
for theoretical reasons3C. The religion moderator variable was binary (Muslim=1,
otherwise=0). Practically all non-Muslims were Christians in our sample as both categories
covered over 99.5 percent of study participants. Responses were categorical for television
consumption levels (Do you watch television almost every day, at least once a week, less
than once a week or not at all?). A binary variable was created for individuals that reported
watching television every day to create daily and non-daily viewers arbitrarily. The choice
for daily television-viewers divided the sample near its median (45 percent of respondents
reported watching television every day). With the goal to reduce the loss of statistical

power, median splits are commonly done in experiment studies (lacobucci et al. 2015).

The mediators paper did not require constructing additional variables to those already

reported for the moderators paper.

30 Because there were no clear theoretical reasons why program impacts may have differed for other
potential moderators (e.g., education or income level), and to minimize concerns of data mining in terms of
selecting subgroups where differences are significant, the effect-modification analysis was restricted to
religion and television-viewership levels (i.e., the candidate did not test other moderator variables).
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STATISTICAL ANALYSIS

Technical Considerations for the Thesis Papers

Because the moderation analysis is based on a smaller sample for which the Shuga trial
was not designed, the high-risk subsample may potentially (i) be imbalanced or affected
by selective attrition affecting the internal validity of findings (i.e., biased point-estimates)
or (ii) not be sufficiently powered to statistically detect effect heterogeneity (i.e., given
the smaller sample, higher minimum detectable effects are required to observe similar
statistical results), increasing the likelihood of Type Il error (i.e., effect is true but cannot
be statistically detected). The first issue was ruled out through baseline and attrition

analysis.

The power limitations remain, however, an inherent limitation of post-hoc moderation
studies. The decrease of chlamydia infections presents an example. While the Shuga main
paper found a statistically significant decrease for this outcome on women, the
moderation paper did not, despite the effect size being slightly lower in absolute terms
(1.3 versus 1.7 percentage points). Using the same power and significance level
assumptions and observed inter-cluster correlation for this outcome, the sample size
required to statistically detect the observed effect in the moderation analysis was 7,720
women3!, The number of women in the moderation analysis was only 772. However, the

null hypothesis of no effects cannot be ruled out for the high-risk population32.

311n contrast, the slightly larger effect observed for the larger study required a total of 2,240 women. This
sample was sufficient to find significant effects at the 10 percent level for the average study participant.

32 A “mismatch” problem (Institute of Education Sciences, 2008) occurs when random assignment is carried
out at the cluster level (e.g., community screening location) and the analysis is conducted at the individual
level (e.g., HIV testing), but the correlation among study participants within the same clusters is ignored in
computing the standard errors of the impact estimates. The study’s cluster design, which intended to
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The analysis ofPaper 2 and Three reports effect sizes, 95% confidence intervals and p-
values. The significance level, a pre-chosen probability of type | error, was set at the
conventional 5 percent for all three DPhil papers. The p-value is described in our analysis
in terms of rejecting the null hypothesis when it is actually true (Glennerster and
Takavarasha 2013). For example, a p=0.05 would mean that there is a 1 in 20 chance that
the significant differences we observe between treatment and control outcomes are not
true (i.e., falsely rejecting the null hypothesis, or in our study case, wrongly concluding
there was a difference between our treatment and control groups). The smaller the p-
value, the lower the chance of getting a difference as big as the one observed if the null
hypothesis were true. In other words, the smaller the p-value, the stronger the evidence

against the null hypothesis.

Following the common practice in public health and other social sciences, outcome
differences with p-values greater than 0.05 are referred to as not statistically significant
(including for the case of (0.06<p< 0.10). The 0.05 value is an arbitrary threshold. The
moderation study reports the p-values together with the 95% confidence intervals.
Interpretation of confidence intervals should not focus on whether or not it contains the
null value, but on the range and potential importance of the values covered in the interval
(Kirkwood and Sterne 2003). Clinically important differences can potentially inform future
research projects. The thesis discusses both the clinical and statistical significance.
Statistical difference does not imply a meaningful impact, a common mistake in the

economics literature (Ziliak and McCloskey 2004). Large sample sizes may detect

minimize contamination between treatment arms, drives upwards the sample-size requirements. With
similar assumptions, individual-level randomization required only 750 women.
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statistically significant effects that are small in magnitude, and potentially not relevant for

policy decision-making and program investments (Wasserstein and Lazar 2016).

The moderation and mediation analyses were planned from the beginning as part of the
candidate’s thesis. However, because these papers lacked a detailed pre-analysis plan,
and because the analysis was not pre-specified in the (public) research protocol, concerns
regarding data mining and reporting bias cannot be externally validated. As a result, the
papers’ titles and text highlight the post-hoc nature of the analysis following the
Guidelines for the Content of Statistical Analysis Plans in Clinical Trials (Gamble et al.
2017). Research suggests that reporting bias, when statistically significant effects are
more likely to be reported than non-significant effects, is among the most substantial

biases affecting results from individual studies (Chan 2005).

The moderators and mediators papers did not control for family-wise error rates (FWER,
Westfall and Young 1993) for four reasons. First, correcting for this type of error is less
relevant for hypothesis-generating research, where causal claims are not being tested
(Hartwick and Barki 1994). Second, the tested outcomes are independent constructs and
as such, do not fall under one family that needs to be corrected for. On average, each of
the tested outcomes had two measures. Third, the thesis limits the number of subgroups
to those with strong policy and theoretical relevance. The moderation analysis focuses on
high-risk individuals, exploiting the trial’s gender-stratification to measure program
effectiveness per gender. Finally, the analysis substantially reduced number of outcomes
to those with strong policy and theoretical relevance. The number of outcomes in the
moderators paper was seven (HIV testing, chlamydia status, sexual concurrency,

unprotected sex, inter-generational sex, knowledge, and attitudes), all important
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outcomes in the HIV literature. The mediation analysis tested one outcome in two periods
(with the Introduction chapter providing a detailed reasoning behind its selection) and
three potential mediators, all central constructs to the theoretical framework described

in Figure 1.

Following the guidelines from the American Psychological Association (Wilkinson 1999),
the moderators and mediators papers reported unstandardized measures (e.g., mean
differences for binary and continuous outcomes) rather than standardized measures (e.g.,
standardized mean differences) given that the units of measurement for the behavioral
outcomes are meaningful on a practical level (e.g., increase in percentage points of HIV
testing). To facilitate interpretation of effects on HIV Knowledge and Attitudes indexes,
impacts were converted to standard deviations. Index effects were divided by standard
deviations derived from the control group at follow-up. An increase of two standard
deviations, for example, would move someone from having average knowledge to being

in the top five percent of the group.
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Moderator Analysis

Moderator analyses are performed to assess whether treatment effects vary across

subpopulations (Kraemer 2006). Two usual questions of interest are:

1. Did the program work for each subgroup? and

2. What is the difference in treatment effects between subgroups?

The first question, referred to in the moderators paper (Orozco 2019) as the subgroup
analysis, measures average treatment effects by comparing mean outcomes of treated
and control groups for a given subgroup. In our case, did the intervention work for high-
risk youth, including high-risk females and males? Given the assumption that program
effects will go in the same direction for both genders (reducing the statistical power to
detect any potential difference), the subgroup analysis makes no attempts in testing if the
treatment difference differed across genders (i.e., were the effects for women

larger/smaller than the effects on men?).

The second question, referred to as the effect-modification analysis, is based on the
treatment-moderator interaction term (Gerber and Green 2012) which measures the
outcome difference between two subgroups. The effect-modification analysis studies the
differential effects for Muslims (with respect to Christians) and the differential effects for
daily television-viewers (with respect to non-daily viewers). To isolate their moderating
influence from gender effects, the effect-modification analysis is separately conducted by
gender. The effect-modification analysis is more likely to be powered than testing if
treatment effects differed by gender, as the theoretical effects of the former are likely to

have different effect slopes (e.g., daily viewers are less likely to benefit than individuals
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that occasionally watch television). This in turn potentially increases the outcome gap

between both groups, increasing the statistical power of difference tests.

The subgroup analysis is the primary analysis of the moderators paper (Orozco 2019). It
benefits from (i) the Shuga trial being powered to detect effects by gender; and for the
high-risk sample, observed (ii) pre-treatment balance and (iii) low and unsystematic
attrition rates among the treatment and control groups. Given these three points,
estimates of the subgroup analysis should approximate those of hypothesis-testing
evidence. However, because the trial’s sampling strategy was not powered for the high-
risk subgroup (which represent approximately 40 percent of the sample per gender) and
because the subgroup analysis is post hoc (i.e., not pre-specified), the primary analysis

should be read as hypothesis-generating evidence (Spieth et al. 2016).

The effect-modification analysis serves as the secondary analysis. This analysis has
stronger limitations than the subgroup analysis. The effect-modification analysis is based

on a quarter of the overall sample and is more exploratory in nature.

The moderators papers uses analysis of covariance (ANCOVA). ANCOVA is a general linear
model that evaluates whether the means of a dependent (outcome) variable are equal
across levels of a categorical independent variable (treatment assignment), while
statistically controlling for the effects of other covariates. This method decomposes the
variance in the outcome variable into variance explained by the covariates, variance

explained by the treatment variable, and residual variance.

Equation 1 shows the ANCOVA specification used to estimate the average treatment

effects for the primary analysis.
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(1) Yicr = 6Yiico + BTico + Xlico + Oc+ €ilca

where: Yic1 indicates the outcome for individual i who lives in location / within city ¢ during
the follow-up (time 1); Yicois the baseline value of the outcome of interest; Tico represents
treatment indicators is a dummy equal to 1 if the individual was assigned to the Shuga
treatment and O if assigned to the control; X’ico is a vector of controls measured at baseline
(for consistency in the analysis, this vector includes the same controls used in the main
paper that are potentially associated with the outcome, improving the precision of
treatment estimators)33; and @ are city fixed effects (7 towns). The standard errors were

clustered at the screening-location level (80 clusters).

Modeling heterogeneity involves specifying in the regression how moderator variables
contribute to higher or lower treatment effects. Equation 2 shows the ANCOVA
specification used in the effect-modification analysis for religion and television
consumption levels. The specification is the same as Equation 1, with the difference that
both moderators are controlled for and the regression includes the interaction terms

(Gerber and Green 2012) of the treatment with the moderators (Tico*Miico).

(2) Yiicx = 6Yilco + BTilco + A(Tiico*Miico) + Xitco + D+ E€ict

All analyses were done by intention to treat (ITT)3*. ITT analysis means all study
participants that were randomly allocated to treatment are included in the analysis

regardless if they received the assigned treatment or not (i.e., attended the community

33 These included: gender, respondent was Muslim, age, currently enrolled in school, number of years of
formal education, spoke English as primary or secondary language, spoke Yoruba as the main language at
home, was not living with parents, number of household members, dwelling where the respondent lived
was owned, the father (and mother) having achieved more than secondary education, and a wealth index
constructed from house characteristics and durable goods.

34 per protocol estimates would approximately be 20 percent higher considering attendance rates to
community screenings was around 80 percent. ITT estimates were used to minimize concerns of selection
issues.
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screenings)®®. ITT analysis replicates better what happens in the “real world”,
incorporating non-compliance or poor adherence of individuals. As a result, it provides a

lower-bound estimate of program effectiveness.

Following 2010 CONSORT reporting guidelines (Moher et al. 2010), unadjusted means and
standard deviations are presented for both treatment and control groups at follow up.
The analysis also reports the adjusted impact estimates and their respective p-values
when controlling for a series of covariates, including the baseline value of the outcome of
interest. The observed HIV testing and chlamydia biomarkers were not collected at
baseline, though this does not affect the experimental interpretation of these outcomes
(e.g., Baird et al. 2012). Because the intervention was randomized, impact estimates could
be presumed to be unbiased as both the treatment and control groups are in expectation
identical (Bruhn and McKenzie 2009; Todd 2014). Furthermore, the baseline data finds
balance between both groups on observable characteristics. This corroborates the
experimental interpretation of STl biomarkers when only using post-intervention data.
However, an important limitation of lacking baseline values for a time-variant outcome is
that it prevents studying heterogenous questions on that outcome. For example, what is
the program’s average treatment effect for individuals that tested positive for a STI at
baseline; and did program effects vary for this subpopulation versus study participants

who tested negative at baseline?

35 |n contrast to per-protocol analysis, which only includes individuals who adhered to the treatment they
were assigned to.
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Mediation Analysis

To give sufficient time for the intervention to potentially impact the HIV testing outcome
in the eight-month follow up survey, the sample in the mediation analysis was restricted
to study participants that had already started sexual activity at baseline (i.e., sexually
inactive needed to start a relationship and subsequently get tested for HIV within a short
time window. Thus, their inclusion would have likely affected the study’s power). The
mediation analysis aims to understand the cognitive and non-cognitive mediating
variables that may explain the increase in HIV testing in the short- and medium-term3e.
See Figure 6 (a variation of Figure 1 that focuses on the subset of tested mediators under
a mediation framework). The solid lines describe the mediating relationships being tested
under the mediation framework of indirect and direct effects (MacKinnon et al. 2002).
The study’s theoretical model assumes that program impacts on the three mediating
constructs happened after being exposed to the intervention and before the behavior
impact. As a result, these impacts are assumed to precede in time impacts on HIV testing,
fulfilling the time-sequence requirement of mediation frameworks (i.e., mediators

subsequently affecting the final outcomes, Baron and Kenny 1986)38.

36 For a “short-term” measure collected at the eight-month follow up survey, MTV Shuga increased HIV
testing by 2.5 percentage points or 29 percent with respect to the control mean. For a “medium-term”
measure collected after the follow up survey (8 to 10 months after the intervention), the television drama
increased this behavioral outcome by 3.3 percentage points or 94 percent increase with respect to the
control mean.

37 The indirect effect of a mediator on an outcome is commonly calculated as the product (ap) of the path
between the intervention and the hypothesized mediator (a) and the path between the hypothesized
mediator and the outcome (B). Direct effects (t') measure the influence of other mediators not captured by
the tested mediators. The sum of direct and indirect effects equals the total effects on the outcome. The
direction of the direct effects can be the same or the opposite of indirect effects.

38 This reasonable assumption can be challenged from a stricter point of view for the short-term measure.
Impacts on this and the three mediator variables were collected in the same data collection round, the
eight-month follow up survey. HIV testing, with its pre- and post-test counseling, is likely to increase HIV
knowledge and potentially improve attitudes for individuals that got tested prior to the follow-up survey.
Because this additional effect on mediators can endogenously inflate mediation quantities, indirect effects
for both psychosocial constructs should be read as upper-bound estimates in the short-term model. This
potential inflation issue may also affect the transportation variable, though probably to a lesser extent.
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Given the objective of studying the three putative mediators within a causal mediation
framework, multi-stage relationships between intermediate variables were not
considered (e.g., whether increased HIV testing was mediated by gains in knowledge or
attitudes which in turn were mediated by greater transportation). Multi-stage mediation
is hard to interpret in a causal framework as its pathways are not always conceptually
clear (e.g., improved knowledge could have directly increased HIV testing or indirectly
done so through improved attitudes). Behavioral intentions were excluded to focus on
realized behavior change. The simplifying assumption of no multi-stage relationships

between mediators is likely to underestimate the relative influence of transportation.

Figure 6. Testing high-level constructs of the theory of change of entertainment-
education

Treatment Mediating Constructs Behavioral
Outcome
Knowledge ]\EA
HIV
Attitudes ]——‘ ’ testing
Entertainment - >

Education

To estimate the indirect causal effect for each hypothesized mediator, three single

mediator models were conducted (Hicks and Tingly 2011). To estimate (non-causal)

Transportation items were unrelated to HIV testing and the timing of most transportation items focused
while watching the television drama.

39 |Individuals that report being more emotionally engaged with the television drama and characters are
theoretically more likely to absorb embedded HIV messages and to change their attitudes (Hall et al. 2011;
Moyer Gusé 2008). This hypothesis is corroborated with the data, as HIV knowledge and attitudes outcomes
Figure 2). Large indirect effects are rare in psychology because of the prevalence of multiple mediators
(Preacher and Kelly 2011).
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indirect effects, one multiple mediator model (Preacher and Hayes 2008) was conducted.
The latter takes into consideration the mediating influence of the other two tested
variables. It also helps assess how sensitive study estimates of indirect effects are to

different methodologies (Lu and White 2014).

Single Mediator models

Mediation analysis in the context of impact evaluation research measures how much of
the treatment variable is transmitted by the mediating variable (i.e., impacts on
psychosocial and entertainment-education) to the final outcome (i.e., impacts on HIV
testing). The below equations present the mediation framework for the case of an RCT.
Although the estimation of treatment impacts on Yi outcomes (equation 1) and of
treatment impacts on Mi mediators (equation 2) pose no confounding issues given the
random assignment of the treatment (Ti); the estimation of the mediation effects on final
outcomes (equation 3) usually violates the unconfoundedness assumption as ei; and ei3
are likely to be correlated (Rosenbaum 2002). When the unconfoundedness assumption

does not hold, causal estimates will be biased due to omitted variable bias.

1. Yi=Ti+en
2. Mi=Ti+ej3

3. Yi=Ti+Mi+epp

The mediation paper uses the approach developed by Hicks and Tingly (2011). This
approach was derived using the potential outcomes framework (Holland 1986),
commonly used in causal analysis. This method aims to identify the average causal
mediation effect (ACME) or causal indirect effect of potential mediators. The ACME is
measured as the change in the outcome corresponding to a change in the mediator from
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the value that would be realized under the control condition, to the value that would be
observed under the treatment condition, while holding the treatment status constant?.
However, the Hicks and Tingly (2011) framework still does not produce a counterfactual
outcome for the mediator as we can’t observe potential outcomes for controls. The lack
of counterfactuals for these indirect effects prevent experimental designs from identifying
the causal impacts of mediators. Thus, identifying causal mechanisms require the
sequential ignorability assumption to hold (Rosenbaum 2002). This assumption applies
the unconfoundedness assumption for the treatment assignment followed by the
observed mediator, given the treatment status and pretreatment confounders. The
violation to the unconfoundedness assumption is problematic when mediation estimates
are given a causal interpretation. This is usually not the case for most mediation studies,
as they are based on observational and not experimental data*!. However, this causal
mediation approach assumes that the causal relationship between each mediator variable

and the outcome is not confounded by the other mediators post-treatment (e.g.,

401n an experimental study, units i are randomly allocated to a treatment (Ti=1) or a control condition (Ti=0).
Because individuals cannot be in both groups, treatment effects (Yt-Yc) are only observed over a population.
Thus, the average treatment effect over a population is defined as E {Yi(1) — Yi(0)}. Mediation analysis aims
to quantify the effect of a treatment that operates through a mediator. Let Mi (t) denote the potential value
of a given mediator for unit i under the treatment status Ti=t; and Yi (t, m) denote the potential outcome if
the treatment and mediating variables equal to t and m. ACME aims to measure how much of the treatment
variable is transmitted by the mediating variable. ACME is defined as d i (t) = Yi {t, Mi (1)} 1 Yi {t, Mi (0)} for
each treatment status t= 0,1. The causal quantity is the change in the outcome corresponding to a change
in the mediator from the value that would be realized under the control condition, Mi(0), to the value that
would be observed under the treatment condition, Mi(1), while holding the treatment status constant at t.
The average direct effect (ADE) is defined as ci = Yi {1, Mi(t)} — Yi {0, Mi(t)} for each unit i and each treatment
status t=0,1. As with treatment effects, we are interested in the average causal mediator effect (ACME) and
ADE. Average effects are defined the following way: ACME= E[Yi{t,Mi(1)} - Yi{t,Mi(0)}] and ADE=
E[Yi{1,Mi(t)} - Yi{O,Mi(t)}]. However, this framework still doesn’t produce a counterfactual outcome for the
mediator. While we observe Yi {t, Mi(t)}, we don’t observe Yi {t, Mi(1-t)} for research designs with one
observation per unit. The lack of counterfactuals for ACME and ADE prevents experimental designs from
identifying their impacts. Thus, identifying causal mechanisms require the sequential ignorability
assumption.

41 Another important limitation of commonly used mediation methods is that they do not correctly estimate
indirect effects when outcomes are binary (Imai, Keele, and Tingley 2010; Pearl 2011; Kohler, Karlson and
Holm 2011).
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improved knowledge did not affect attitudes). Thus, the sequential ignorability
assumption is hard to be met for high-level constructs, and relies on the causal ordering
being correct. The latter cannot be verified in the data and can only be supported by

theory (Imai et al. 2011).

The mediation approach of Hicks and Tingly (2011) includes a sensitivity test to determine
how robust results are to the violations of the sequential ignorability assumption. This
sensitivity test shows what correlation between ei; and ez is needed for the point
estimates of the indirect effects to be undistinguishable from zero. Despite the use of
experimental data and of even favorable correlation levels between ej; and ez under the
sensitivity test (i.e., high correlations), it should be noted that mediation analysis greatly
remains a correlational exercise. Thus, its results should be interpreted as hypothesis-
generating research (Gerber and Green 2012; Bullock, Green and Ha 2010). Despite these
limitations, the study of causal mechanisms or mediators is too important from both a
research and policy perspective that it is imperative to continue developing

methodological tools than abandoning their study (Imai et al. 2011).

To estimate the average causal mediation effect (Hicks and Tingly 2011), three single
mediator models were conducted, one for each potential mediating variable. The
mediation analysis used probit models for the outcome regressions. Calculation of
uncertainty estimates is based on the quasi-Bayesian Monte Carlo approximation (King,
Tomz and Wittenberg 2000). Other recent mediation approaches that aim to retrieve
causal mediation quantities were considered; however, these are not deemed
appropriate for the analysis of binary outcomes (Buis 2011) or lacked sensitivity tests (Buis

2011; Daniel et al. 2011) of the sequential ignorability assumption.
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Multiple Mediators model

The multiple mediator analysis was based on structural equations commonly used in
mediation studies (Preacher and Hayes 2008); with the indirect calculated (MacKinnon et
al. 2002) as the product (af) of the path between the intervention and the hypothesized
mediator (a) and the path between the hypothesized mediator and the outcome (). By
running the three mediator variables under one model, mediation quantities should be
lower with respect to single mediator models provided mediator coefficients run in the
same direction. It should be reemphasized that structural equation models (Preacher and
Hayes 2008) are built to derive associational relationships; so their point estimates don’t
necessarily have to coincide with those derived from the average causal mediation

approach (Hicks and Tingly 2011).

To estimate mediation effects under the structural equation model (Preacher and Hayes
2008), one multiple mediator model was conducted. Following MacKinnon (et al. 2002),
HIV testing was considered to be mediated by the hypothesized mediator if (i) the
intervention had a statistically effect on the hypothesized mediator (a), the hypothesized
mediator was associated with the behavioral outcome (B) after controlling for the
intervention effect, and (iii) the mediated effect was statistically significant (af). All point

estimates report 95% confidence intervals and were based on two-sided statistical tests.
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Abstract

Background: Risky sexual behaviors are associated with the transmission of sexually
transmitted infections (STIs) and unwanted pregnancies, both major health concerns for
youth worldwide. This review studies the effectiveness of narrated mass media programs
in promoting safer sexual practices among youth in developed and developing countries.
Methods: Electronic and manual searches were conducted to identify experimental and
guasi-experimental studies with robust counterfactual designs published between 1985
and the first quarter of 2017. Effect sizes were meta-analyzed using random-effects
models.

Results: Eight experimental and two quasi-experimental studies met our inclusion criteria.
The aggregated sample size was 23,476 participants, with a median of 902 participants
per study. Entertainment-education narratives had small but significant effects for three
sexual behaviors. It reduced the number of sexual partners [standardized mean
difference, (SMD)=0.17, 95% confidence interval (Cl)=0.02-0.33, three effect sizes],
reduced unprotected sex (SMD=0.08, 95% CI=0.03-0.12, nine effect sizes), and increased
testing and management for STls (SMD=0.29, 95% CI=0.11-0.46, two effect sizes). The
interventions were not effective in reducing inter-generational sex, measured through the
age-gap with sexual partners (SMD=0.06, 95% CI=-0.06-0.19, four effect sizes).
Entertainment-education had medium-size effects on knowledge outcomes (SMD=0.67,
95% ClI=0.32-1.02, seven effect sizes), where a time-decay relationship is observed. No
effects were found on attitudes.

Conclusion: Although mass media entertainment had small effects in promoting safer
sexual practices, its economies of scales over face-to-face interventions suggest its

potential to be a cost-effective tool above an audience threshold. The use of study
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participants from the general youth population and the use of mostly effectiveness trials
mitigate concerns regarding its scalability. The overall paucity of high-quality studies
affirms the need for strengthening the evidence base of entertainment-education. Future
research should be undertaken to understand the moderator effects for different

subgroups and intervention characteristics.

109



Introduction

Risky sexual behaviors are associated with the transmission of STls and unwanted
pregnancies, both major health concerns for youth worldwide (UNFPA 2013). Sexual
intercourse remains the main transmission mechanism of HIV among youth (UNAIDS
2016; UNICEF 2016), with inter-generational sex between young women and older men
being an important driver in low-income contexts (Dupas 2011; Cluver et al. 2016).
Teenage pregnancies are associated with reduction in socio-economic wellbeing of the
mother and her children (Cluver et al. 2016; Baird et al. 2014; Toska et al. 2015; Baird et
al. 2012; Pennman-Aguilar et al. 2013). Systematic reviews of HIV prevention
interventions suggest that while these are effective in developed countries, they are
usually not in developing countries (Fonner et al. 2014; Harrison et al. 2010; Krisnaratne
et al. 2016; Mavedzenge et al. 2011; Michielsen et al. 2010; McCoy et al. 2010). With HIV
prevention funds declining in the last decade (Lei et al. 2015), it is important to invest in

effective prevention programs.

Government and development partners have used mass media to persuade youth to
engage in safer sexual practices (Brown and Keller 2000; Singhal and Rogers 1999). Mass
media entertainment in a narrative format (e.g., dramas, sitcoms), in contrast to
informational programs delivered by media (e.g., television public service
announcements) is a type of entertainment-education. Though the latter is traditionally
defined as the purposeful use of mass media to promote development objectives (Singhal
and Rogers 1999; Bandura 2004), entertainment-education also includes commercial
productions with prosocial messages that lack social objectives. Social learning theory

(Bandura 1977), the main psychological theory underpinning entertainment-education
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narratives, argues that show characters may be potential role models; and that they may
help improve audiences’ self-efficacy for adopting new behaviors (Bandura 2002). Other
theories emphasize its potential to reduce counter-arguing when content may be counter-
attitudinal (Hall and Bracken 2011; Sood 2002) and updating perceptions of prevalent
social norms (Singhal et al. 2004; La Ferrara 2016). Entertainment-education has received
increased attention in international development given the limited effectiveness of
traditional behavior change programs across different fields, including HIV (World Bank

2015).

It is a longstanding debate on how exposure to entertainment media may affect sexual
behaviors (Lowry and Shidler 1993; Page et al. 2000). While observational evidence
suggests a relation (Haferkamp 1999; Walsch-Childers and Brown 1993; Anita el 2008),
determining whether such exposure influences beliefs and behaviors with observational
data is empirically difficult due to sample-selection issues (Heckman 1979; Kearney and
Levine 2015). The sexual beliefs and behaviors of a program’s audience may differ from
those of individuals who decide not to watch the show; preventing studies to measure
credible impact estimates. In the last decade, a series of evaluations have emerged that
better address selection issues (DellaVigna and La Ferrara 2015; Paluck and Green 2009;
Berg and Zia 2015). Although sexual health is among the most common applications of
entertainment-education (Pappas-Deluca et al. 2008; Singhal 2001), the evidence base
remains mostly qualitative (Moyer-Guse and Nabi 2011). Previous systematic reviews
concluded that mass media interventions had small to medium effects on HIV testing

(Vidanapathirana et al. 2005) and risky sexual behaviors (Bertrand et al. 2006; Lacroix et
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al. 2014; Shen and Han 2014). These reviews highlight the lack of high-quality evidence in

this field.

This meta-analysis aims to assess the effectiveness of entertainment-education narratives
on promoting HIV testing and reducing risky sexual behaviors of youth in developed and
developing countries. Youth was defined as individuals between 15 and 24 years of age.
The scope of this review is narrower with respect to previous reviews of mass media
interventions with sexual health objectives. This review will (i) be restricted to the
mentioned age group, as its psychological development, relationship characteristics and
sexual behaviors is likely to differ from those of older age cohorts (e.g., single individuals
are likely to have a greater number of sexual partners, where condom use is more
relevant); (ii) include experimental and quasi-experimental studies that have strong
identification strategies following Cochrane Review guidelines (i.e., we exclude studies
where selection bias is likely to persist); (iii) interventions that have a narrative format
(e.g., we exclude for example flyers and public service announcements that lack this
format); (iv) preferably include effectiveness trials were the type of program exposure
follows that of the scaled-up intervention. For example, “voluntary” take-up for
community screenings or “imposed” exposure for school-based screenings; and (v)
studies that measured actual rather than intended behavior change by excluding studies

that collected post-intervention data immediately after program exposure.

Methods
This review follows reporting standards for the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) (Moher et al. 2009). The PRISMA checklist is in S1
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Table. This review was registered in the PROSPERO International prospective register of

systematic reviews (PROSPERO 2016: CRD42016046005).

Selection criteria

Following Cochrane Review standards, studies were eligible for inclusion if they were
randomized controlled trials (RCT), cluster RCTs, and quasi-experimental studies with
robust counterfactual designs, including interrupted time series designs with control
groups. We included studies that measured outcomes at least one week after exposure.
Studies of complex interventions (those that included other information components,
such as HIV information) were included if the edutainment component played a
prominent part. By homogenizing the interventions targeting youth, the review aims to

better identify the effectiveness of the narrated or storytelling format.

Search Strategy

Published studies were searched in English. The search period covered 1985 to the latest
available year. We completed our searches on March 31, 2017. The following databases
were searched: Communication & Mass Media Complete, EBSCO, ERIC (CSA), Econlit,
JSTOR, MEDLINE, CINAHL (EBSCO), JSTOR, metaRegister of controlled trials, NBER,
OpenSIGLE (grey literature), PsycINFO, RePEC, and The Cochrane libraries. The full search
strategy of the MEDLINE database is provided as S1 List. References from previous reviews
and from retrieved articles were examined for additional studies. Journal articles,
published reports and for the case of economics research, published working papers were
included (prior to journal publication, the latter are standard practice in the economics

literature). Authors were contacted for further information when required.
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Risk of bias assessment

Study quality was assessed using the Cochrane Review guidelines for assessing risk of bias
(Higgins and Greene 2011). Each study was evaluated for participant selection (sequence
generation and allocation concealment), blinding (personnel and outcome assessors),
attrition (> 80% retention), and selective reporting and other types of biases. Each item

was scored as either low, high or unclear risk of bias.

Data analysis

For cluster RCTs or natural experiments delivered that failed to cluster their standard
errors; we used a conservative value for the intra-class correlation coefficients of 0.05
(Glassman et al. 2014). We preferred intent-to-treat rather than per protocol estimates
to minimize potential selection issues.

Standard meta-analytical methods were used. We used the Comprehensive Meta-Analysis
software to convert all binary and continuous data outcomes to standardized mean
differences and their 95% confidence intervals (DerSimonian and laird 1986; Wilson and
Lipsey 2001). The data was coded so that safer sexual behaviors translated into positive
values. For studies that reported different types of primary behaviors, outcome values
were aggregated into four behavior categories: (i) age-gap with sexual partners; (ii)

number of sexual partners (iii) unprotected sex; and (iv) STl testing and follow up.

The primary analysis for each of the four behaviors includes some degree of heterogeneity
as it synthesizes data from non-identical interventions and from similar but different

outcome indicators. Study heterogeneity is recognized by applying the random-effects
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model (Hedges and Vevea 1998) and by calculating the 12 statistics (The Cochrane
Collaboration 2011; Higgins et al. 2003). Our random-effects models report statistics
based on random-effects weights within and not between subgroups. The meta-analysis
used the study as the unit of analysis and the mean of the selected outcomes (we did not
assume independence of outcomes within each study). Each included study only had one-
time point. The 12 statistic describes the percentage of the variability in effect estimates

that is due to heterogeneity rather than sampling error.

To determine whether results were robust to methodological decisions, we re-ran the
analysis for the primary outcomes by repeating the meta-analysis using fixed-effects
models; we removed one study at a time to determine if it substantially affected the meta-
analyzed effect size, and we re-ran the analysis without studies that were rated with high
risk-of bias (defined as having more than two out of seven items evaluated at high-risk).
To further assess the likely non-independence of outcomes within a study, we ran a
random-effects model combining all behavior outcomes. We assessed whether
publication bias was present through funnel plots (Egger et al. 1997) and Rosenthal’s

(Rosenthal 1979) and Egger’s tests (Sterne et al. 2001).
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Results

Results of the search

As seen in Figure 1, our electronic search strategy yielded 2,450 records. Thirty-three
additional records were identified through the review of reference sections of relevant
studies and of previous systematic reviews. Upon review of study titles and abstracts,
2,340 studies were excluded. The leading exclusion reasons were (i) the study did not
include both entertainment-education and sexual health objectives (e.g., the study
excluded one of them) or (ii) it was theoretical or qualitative in nature, so the study did
not aim to measure program impacts on sexual health. Forty-six studies were deemed as
guantitative evaluations that suggested causal analysis. Of these, the complete article was
retrieved and assessed. Thirty-six studies did not meet our inclusion criteria. S2 List and
S2 Table respectively provide the list and the reasons why they these studies were
excluded. Thus, the meta-analysis is based on 10 studies. Eight studies included behavior
outcomes and two studies only secondary outcomes (knowledge and attitudes). Study
overlap with previous systematic reviews of mass media interventions was low: two of
the ten included studies (Mileliri et al. 2003; Vaughan et al. 2000) were covered in at least

one of the previous reviews.

Key features of included studies

Table 1 presents information regarding the studied populations and the interventions of
the 10 studies. S3 Table provides information regarding their study designs and their
outcomes. Included studies were reported between 1988 and 2017, with half of them
reported 2011 onwards. Five studies took place in the US and five in Sub-Saharan Africa.

The country’s HIV prevalence rate when the studies took place varied between 0.6 and
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7.0 percent. The unweighted average age across studies was 19.3 years. Most included
studies took place in urban settings. The studied interventions included TV screenings
(n=5), TV broadcasts (n=1), radio broadcasts (n=1), videos delivered through smart phones

or personal computers (n=2), and comics (n=1).

While the experimental studies had control over program exposure, the non-experimental
(field) evaluations were based on potential exposure to public broadcasts. Controlled
exposure was usually under one hour, while potential exposure was above 40 hours. As
effectiveness trials, the meta-sample was large with a total of 23,476 participants (a
median of 902 participants per study). The endline outcomes were measured between
two weeks and one year, with six studies measuring outcomes after three months or

more.
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Figure 1. Flow Diagram of study selection process, 1985-2017

2,450 records 33 additional records identified through
identified through reviewing reference sections of studies and
database search previous systematic reviews.
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Table 1. Descriptive Characteristics of 10 included studies

Study Study population Sexual Sample Intervention and Exposure Follow
Characteristics behavior . time up
included stze
Banerjee | Men and women Yes 4,986 Community screenings of edu- | 6
etal (average age 20.5) in tainment TV drama season, | months
2017 urban Nigeria MTV Shuga (2.5 hours)

Dupas et | Eighth-grade school Yes 6,196 UNICEF edu-tainment comic | 9-12
al. 2011 female students movie “Sara: The Trap” (10 | months
(average age 15.3) in minutes), combined with HIV

rural Kenya relative risk information
Dupas et | Eighth-grade school Yes 700 Same than Dupas 2011. This | 9-12
al. 2017 female students complex intervention was | months
(average age 15.5) in experimentally added to a
rural and urban broader intervention
Cameroon
Jones et African  American Yes 902 Twelve 18-minute episodes of | 3
al. 2012 women (average edu-tainment TV drama “Love, | months
age 22) in urban US Sex, and Choices”, streamed
through smart phones (3.5
hours)
Kearney Female teenagers Yes 4,100* TV  broadcasts of reality | 3
etal (average age 17) in commercial series “MTV 16 and | months
2015 rural and urban US Pregnant” (potential exposure
of 45 hours)
Milleliri Male and female No 594 Cartoon comic about risks of | 3 weeks
etal. students (average unprotected.
2003 age 19.1) in peri-
urban Gabon
Moyer- Male and female Yes 360 Episode screening of TV | 2 weeks
Gusé et college students commercial drama “The 0OC”
al. 2010 (average age 20) in (30 mins)
urban US
Solomon | African  American Yes 902 Educational video clip in a | 2 weeks
etal male patients of STI drama-format on top of
1988 clinic (average age counselling about importance
23) in urban US of STI treatment (10 mins)
Vaughan Men and women Yes 1,230 Bi-weekly radio broadcasts of | 3
etal. (average age 31) in edu-tainment show “Let's Go | months
2000 rural Tanzania with the Times” for two years
(potential exposure of 50
hours)
Wang et Female No 62 Online exposure to TV show | 2 weeks
al. 2016 undergraduate East Los High (potential
Latina students exposure of one hour).
(average age 20.7) in
urban US

*Number of participants is larger as the number represents instead development media markets (205,
across 20 quarters for a total of 4,100 observations).
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Regarding the study design and quality, eight studies were experimental and two used
guasi-experimental methods. The support for risk-of-bias judgements is presented in S3
Table. The most common risk-of-bias was not fully blinding participants and assessors,
followed by incomplete outcome data at follow-up. The overall risk of bias is considered

low for most studies.

The data suggests that publication bias is likely to be present, though it should not
substantially change the estimates of our effect sizes. On the one hand, the funnel plot
shows a higher concentration of studies with positive results (See S1 Fig). On the other
hand, Egger's Test of the Intercept [Egger’s Intercept (2 tails)=1.54, 95% Cl=-0.34-3.44,
t=1.99, df=6, p=0.10] and Rosenthal’s fail-safe (N= 45) suggest no publication bias. The
latter test means that we would need to locate and include 45 null studies (or 5.6 studies
null studies per included study) for the combined 2-tailed p-value to exceed 0.05. Despite
the large meta-sample (n=23,476), the results of this review should be read cautiously

given the small number of studies in the primary analysis (n=8).

Measures of risky sexual behavior

Five studies collected objective behavior measures, usually in addition to the self-reported
data. Objective measures included teenage birth rates, information-seeking behaviors,
and percent of patients that got tested for HIV. Most self-reported items were similar to
HIV questions used by the Demographic and Health Surveys program (ICF International
2016), a standardized health survey conducted in over one hundred countries. Fig 2
presents the effect sizes for the four behavior categories, and the overall pooled effect.

S4 Table lists the SMD effects for individual behavior outcomes.
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Effectiveness on Safer Sexual Practices

Overall, individuals that were exposed to entertainment-education narratives were more
likely than comparison participants to engage in safer sexual practices. We observed
clinically small (SMDs between 0.08 and 0.29) but statistically significant effects for three
of the four measured sexual behaviors. Three studies measured impacts on inter-
generational sex, through the age-gap of sexual partners (Dupas 2011; Banerjee, La
Ferrara and Orozco 2018; Dupas, Huillery and Seban 2017). The effect size was not
significant (SMD=0.06, 95% CI=-0.06-0.19, four effect sizes), though study heterogeneity
was high (Q=7.5, df(Q)=2, 12=73.3). Two studies measured effects on the number of sexual
partners (Vaughan et al. 2000; Banerjee, La Ferrara and Orozco 2018). The effect size was
significant (SMD=0.17, 95% Cl=0.02-0.33, three effect sizes), though study heterogeneity
was high (Q=1.7, df(Q)=1, 12=40.3). Six studies measured unprotected sex practices (Dupas
2011; Kearney and Levine 2015; Moyer-Guse and Nabi 2011; Banerjee, La Ferrara and
Orozco 2018; Dupas, Huillery and Seban 2017; Jones, Lacroix and Hoover 2012), defined
by this review as measures related condom use and pregnancy. The effect size for
unprotected sex was significant (SMD=0.08, 95% CI=0.03-0.12, nine effect sizes), with no
statistical heterogeneity observed (Q =1.2, df(Q)=5, 12=0). Two studies measured STI
testing and management follow up practices (Banerjee, La Ferrara and Orozco 2018;
Solomon and Delong 1988), finding a significant effect (SMD=0.29, 95% CI=0.11-0.46, two

effect sizes). High heterogeneity was observed (Q =2.4, df(Q)=1, 12=57.9).

The pooled effect of the four behavior outcomes was small and significant (SMD=0.09,
95% Cl=0.06-0.12, eighteen effect sizes). Though the pooling of these different behaviors

may be difficult to conceptually justify, this pooled approach is used in sensitivity tests
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and subgroup analysis given the limited number of studies. Sensitivity tests did not reveal
single studies exerting influence on the overall effect size or effects changing by removing
studies assessed at high risk of bias. The pooled effect did not differ when pooling all

behavior outcomes using a random-effects model.

Figure 2. Effects on four sexual behaviors. Age-gap, number of sexual partners,
unprotected sex, and STI testing and follow up. Positive values represent safer sexual
practices. Standardized Mean Differences of Behavior Outcomes, 95% Confidence
Interval.
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SaferSex Dupas 2017a Combined 9-12 months 010 005 024 134 018 ———
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Meta-analysis Subgroup analysis

Because factors co-vary across subgroups in meta-analyses, the limited number of
included studies prevented conducting a moderators analysis related to study design, key
subgroups and intervention characteristics. We present the moderation effects of the
timing of the post-intervention survey due to its clearer theoretical underpinnings (i.e.,
we would expect program effects to diminish with time). The timing of the post-
intervention data collection did not moderate outcomes, providing indicative evidence of
medium-term behavior change. A meta-regression with respect to the timing of the follow
up survey finds a negative and but not significant relation (Q=1.19, df(Q)=1, p=0.27). The

graph of this meta-regression can be found in S2 Fig.

Knowledge and Attitudes

Ten knowledge outcomes were retrieved from seven studies. Measurements for most
studies were comprehensive, though a few were restricted to measuring narrow
outcomes related to program messages. A medium and significant effect was found for
knowledge outcomes (SMD=0.67, 95% CI=0.32-1.02). As seen in Fig 3, the effect size

declined with the timing of the follow-up survey.

This time-decaying relationship for knowledge outcomes is confirmed by the subgroup
analysis. The effect size for studies that collected post-intervention data after a month
(SMD=0.15, 95% Cl=0.08-0.22) was approximately a fifth of the effect size of studies that
measured effects within a month (SMD=1.14, 95% CI=0.61-1.68), with the difference in

effect size being statistically significant (p<0.01).
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Figure 3. Effects on knowledge. Positive values represent intended effects. Standardized
Mean Differences of Secondary Outcomes, 95% Confidence Interval.

StudyName Qutcome TimePoint Statistics for each study Std diff in means and 95% CI
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Voughan2000  Knowledge test Zmo 026 010 0.41 0.00 L =
Banefee2017  Knowledge index 8mo 013 010 015 000 ]

067 032 102 000 -‘

200 100 0.00 1.00 200
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Four attitudes outcomes were retrieved from four studies. All included studies measured
prevention intentions, with one study (Banerjee, La Ferrara and Orozco 2018) also
measuring attitudes towards HIV testing and people living with HIV/AIDS. As seen in Fig 4,
while no effects were observed for the pooled estimate, small negative effects were
observed for the studies that measured outcomes within a month (SMD=0.20, 95% Cl=-
0.36-0.04) and small positive effects when attitudes were measured after a month
(SMD=0.08, 95% CI=0.05-0.10). The contradictory finding of the former is consistent with
several excluded studies that collected data immediately after program exposure. Those

studies found significant negative effects on behavioral intentions and attitudes. This may
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suggest self-reported biases driving this result rather than actual negative short-term

effects on attitudes (Bensley and Wu 1991).

Figure 4. Effects on attitudes. Positive values represent intended effects. Standardized
Mean Differences of Secondary Outcomes, 95% Confidence Interval.

StudyName Qutcome TimePoint Statistics for each study Std diff in means and 95% CI
Stddiff  Lower  Upper
inmesns  limit  limit  p-Value
MoyerGuse20ll  Safe sex intentions 2uks 015 -037 007 01s ———
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Dupas2017 Personal plan to avoid HIV  9-12mo 002 -012 016 080
004 -018 010 057
-1.00 0350 000 050 100
Favors Comparison Favors Intervention

Quality of the Evidence

Using the Grading of Recommendations Assessment, Development, and Evaluation
(GRADE) criteria (GRADE Working Group 2004), the quality of the evidence was
considered moderate for inter-generational sex and unprotected sex; and low for number
of sexual partners and STl testing and management. A “moderate” quality rating suggests
further research is likely (very likely for a “low” rating) to have an important impact on
our confidence in the effect size estimate. For knowledge and attitudes, it was rated high

and very low respectively. See S5 Table for the GRADE Summary of Findings table. These
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ratings may be conservative, as recent research (Movsisyan, Melendez-Torres and
Montgomery 2016) shows that GRADE guidelines rarely give high ratings to complex and

field interventions.

Discussion

This review found that entertainment-education narratives were effective in promoting
HIV testing and reducing risky sex among 15-24-year-old youth. Results were robust to a
series of methodological decisions. Behavioral effects persisted for several months after
program exposure, with no distinguishable differences between short and medium-term
effects. Behavioral effects were small (SMD between 0.08 and 0.29) and were
approximately half the size reported in previous meta-analyses of mass media
interventions (Lacroix et al. 2014; Shen and Han 2014). However, a direct comparison is
not possible given important differences in terms of populations, outcomes, study designs
and interventions. The use of study participants from the general population and the use
of effectiveness trials mitigate concerns regarding the scalability of entertainment-
education narratives (Singhal and Rogers 2002). Not clearly reporting blinding and
selective reporting of outcomes, were the main quality concerns of included studies.
Despite their relatively large sample sizes and high-quality designs, the limited number of
studies remains the main limitation of this meta-analysis. Another study limitation was
the inconsistency and the imprecision of effects across studies, which reduced the GRADE
guality of evidence score despite the overall high quality of included studies.

Systematic reviews of HIV behavior change find random effects on reducing risky sex and
HIV infections, especially in developing countries (Krishnaratne et al. 2016; Fonner et al.

2014). Despite the evidence of small size effects, the marginal cost for reaching individuals
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should be lower above a certain “audience” threshold when compared to more resource-
intensive or face-to-face interventions. High-quality entertainment shows are often
consumed by millions of individuals. For example, one of the studied interventions
(Banerjee, La Ferrara and Orozco 2018) is broadcast in over seventy countries. Most
included studies that found positive effects in knowledge outcomes also found behavior
effects, which suggests that knowledge is a necessary but not a sufficient condition for
behavior change. The ambiguous impacts on attitudes may be partly explained by
measurement issues, including reporting biases triggered by short-term surveys that
make salient program objectives (Bensley and Wu 1991). Data limitations prevented

carrying out a subgroup analysis for key subgroups and intervention characteristics.

Although the number of higher-quality evaluations has been slowly growing in the last
decade, important knowledge gaps remain. More experimental research is needed,
particularly in Europe, Latin America and South Asia. This review could not find studies in
these regions that met our inclusion criteria. The question of program effectiveness per
HIV prevalence or country-income levels remains. Moderators research is needed to
better understand the dose-response relationship and the minimum amount of
investments needed to expect effects in the medium-term. Studies should be powered to
study impacts for different subgroups (Cho et al. 2013; Baird et al. 2014), including gender,
urban/rural location and audiences’ exposure to media. Of particular policy interest is
understanding program effects on individuals that repeatedly engage in risky sexual
behaviors as these individuals have the potential to infect a larger number of individuals
(McCoy et al. 2010). Researchers may also experimentally investigate the effectiveness of

different media outlets (i.e., TV, radio, smartphones); and study the additional
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effectiveness of individual components of comprehensive media campaigns (Coville,
Orozco and Reichert 2019). Given the presence of social desirability bias in HIV research,
future research should complement survey work with objective measurements, such as

STI biomarkers.

With the rapid expansion of mass media in developing countries, entertainment-
education offers an important opportunity to promote positive behavior (Moreau 2011;
World Bank 2016). As development partners are increasingly demanding higher quality
evaluations (Banerjee and Duflo 2009; Legovini, Di Maro and Piza 2015), and with
competing HIV prevention approaches producing experimental evidence of their
investments (de Walque, Dow, Nathan 2012; Baird, McIintosh and Ozler 2011),
entertainment-education needs to invest in stronger evaluation research. The evidence
base remains mostly qualitative or correlational. Credible program effects may help future

investments towards this promising communications approach.
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Supporting Information-Meta-analysis

S1 Table. PRISMA Checklist (reported page number corresponds to the published paper)

SecFlon/ # Checklist item LR

topic on page #

TITLE

Title 1 | Identify the report as a systematic review, meta-analysis, or p.1
both.

ABSTRACT

Structured | 2 | Provide a structured summary including, as applicable: p. 1-5

summary background; objectives; data sources; study eligibility criteria,
participants, and interventions; study appraisal and synthesis
methods; results; limitations; conclusions and implications of
key findings; systematic review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of whatis | p. 3-4
already known.

Objectives | 4 | Provide an explicit statement of questions being addressed p. 5-7
with reference to participants, interventions, comparisons,
outcomes, and study design (PICOS).

METHODS

Protocol 5 | Indicate if a review protocol exists, if and where it can be p.5

and accessed (e.g., Web address), and, if available, provide

registration registration information including registration number.

Eligibility 6 | Specify study characteristics (e.g., PICOS, length of follow-up) | Table 1,
criteria and report characteristics (e.g., years considered, language, S3 Table
publication status) used as criteria for eligibility, giving

rationale.
Information | 7 | Describe all information sources (e.g., databases with dates of | p. 6
sources coverage, contact with study authors to identify additional
studies) in the search and date last searched.
Search 8 | Present full electronic search strategy for at least one S1 List
database, including any limits used, such that it could be
repeated.
Study 9 | State the process for selecting studies (i.e., screening, Fig 1
selection eligibility, included in systematic review, and, if applicable,
included in the meta-analysis).
Data 10 | Describe method of data extraction from reports (e.g., piloted | p. 5-6,
collection forms, independently, in duplicate) and any processes for and 22
process obtaining and confirming data from investigators.
Data items | 11 | List and define all variables for which data were sought (e.g., p. 7,22,
PICOS, funding sources) and any assumptions and S3 Table
simplifications made.
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Risk of bias | 12 | Describe methods used for assessing risk of bias of individual | p. 6, 11-
in studies (including specification of whether this was done at 12,S3
individual the study or outcome level), and how this information is to be | Table
studies used in any data synthesis.
Summary 13 | State the principal summary measures (e.g., risk ratio, p.7
measures difference in means).
Synthesis 14 | Describe the methods of handling data and combining results | p. 7-8
of results of studies, if done, including measures of consistency (e.g., 1%)
for each meta-analysis.
SecFlon/ # | Checklist item ARG
topic page #
Risk of bias 15 | Specify any assessment of risk of bias that may affect | p. 11-12
across studies the cumulative evidence (e.g., publication bias,
selective reporting within studies).
Additional 16 | Describe methods of additional analyses (e.g., p. 15-17
analyses sensitivity or subgroup analyses, meta-regression), if
done, indicating which were pre-specified.
RESULTS
Study 17 | Give numbers of studies screened, assessed for Fig 1, S2 List
selection eligibility, and included in the review, with reasons for | and S2 Table
exclusions at each stage, ideally with a flow diagram.
Study 18 | For each study, present characteristics for which data | Table 1, S3
characteristics were extracted (e.g., study size, PICOS, follow-up Table
period) and provide the citations.
Risk of bias 19 | Present data on risk of bias of each study and, if S3 Table

within studies

available, any outcome level assessment (see item
12).

Results of
individual
studies

20

For all outcomes considered (benefits or harms),
present, for each study: (a) simple summary data for
each intervention group (b) effect estimates and
confidence intervals, ideally with a forest plot.

Fig 2, S4 Table

Synthesis of 21 | Present results of each meta-analysis done, including | p. 12-13, Fig 2
results confidence intervals and measures of consistency.
Risk of bias 22 | Present results of any assessment of risk of bias across | S1 Fig
across studies studies (see Item 15).
Additional 23 | Give results of additional analyses, if done (e.g., p. 7,13, S2 Fig
analysis sensitivity or subgroup analyses, meta-regression [see

Item 16]).
DISCUSSION
Summary of 24 | Summarize the main findings including the strength of | p. 18-19, S5
evidence evidence for each main outcome; consider their Table

relevance to key groups (e.g., healthcare providers,
users, and policy makers).
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Limitations 25 | Discuss limitations at study and outcome level (e.g., p. 18
risk of bias), and at review-level (e.g., incomplete
retrieval of identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the p. 19-20
context of other evidence, and implications for future
research.

FUNDING

Funding 27 | Describe sources of funding for the systematic review | p. 22

and other support (e.g., supply of data); role of
funders for the systematic review.
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S2 Table. Intervention and Reason for Exclusion

soldiers

Study Intervention Reason for exclusion
Anita 2008 Effects of TV on The study compares viewers vs. non-viewers
teenage pregnancies without properly addressing selection issues.
Effects of edutainment
Arroyave dramas on sexual RCT. Based on exit surveys collected immediately
2008 attitudes and after exposure.
intentions.
TV broadcasts of “ER” . .
Brodie 2001 | in the USA with HIV The study sample included a wide range of ages,
with the youngest cohort set at 18-30 years of age.
messages
Radio drama in Nepal . . .
. ! . ! . P The study compares listeners vs. non-listeners with
Boulay 2002 | with family planning . .
only post-intervention data.
focus.
TV sitcom episode in The study compares viewers vs. non-viewers with
Collins 2003 | the USA with condom y. P . '
. only post-intervention data.
efficacy message
TV drama in The study uses propensity score matching with 14
Do 2006 Bangladesh with family | control variables only using a large post-
planning focus. intervention survey. Selection bias may persist.
Farr 2005 TV program about The study compares viewers with non-viewers with
HIV/AIDS in Ethiopia limited controls. Selection bias may persist.
Evaluation of HIV mass | The campaign included a series of media
media campaigns in components. The study collects data before and
Geary 2007 . .
Nepal, Brazil and after data, comparing consumers vs non-
Senegal consumers.
. Movie with HIV/AIDS
Jadranin . . .
2015 messages with Serbian | Before-after comparison that lacks a control group.

Jensen 2009

Community cable
access (main medium
for soap operas in
India) in India

Family planning outcomes (number of children and
birth spacing at the individual level) lacking high-
risk sexual behaviors and not provided for youth.

Karlyn 2001

Radio drama in
Mozambique aimed to
prevent STI

The study compares listeners vs. non-listeners with
only post-intervention data.

Keating 2006

Evaluation of HIV mass
media campaigns in
Nigeria

The campaign included a series of media
components. The study collects data before and
after data, comparing consumers vs non-
consumers.

Radio drama in

Kuhlmann Botswana with PMTCT The study.compare.s listeners vs. non-listeners with
2008 only post-intervention data.
focus
La Ferrara Commercial TV dramas | The study did not focus on HIV messages and
2012 in Brazil youth.

Lapinski 2008

Short film about HIV
stigma in Nigeria

RCT. Based on exit surveys collected immediately
after exposure.

Middlestadt
1995

Radio campaign in St.
Vincent and the

The study compares listeners vs. non-listeners with
only post-intervention data.
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Grenadines with
HIV/AIDS messages

Radio drama in

The study compares listeners vs. non-listeners with

Mohammed | Tanzania with family onlv bost-intervention data
2001 planning focus yp )
Moyer 2011b TY drama in the USA RFT. The treatment arm includes post-screening
with safe sex messages | discussions.
, Y|deo-ba§ed RCT. The intervention video-based patient
O’Donnell interventions . .
. education program and not an entertainment-
1995 promoting condom use

in STD clinic

education drama

O'Leary 2007

TV drama in Botswana
with HIV de-
stigmatization focus

The study compares viewers vs. non-viewers with
only post-intervention data.

Pappas-
Deluca 2008

Radio drama in
Botswana with HIV
prevention focus.

The paper studies associations between program
exposure and outcomes, without attempting to
construct a control group.

TV drama in South

The TV drama was bundled with other

Peltzer 2003 | Africa with HIV and interventions. The study is based on post-
condom messages intervention data only.
TV drama in South The TV drama was bundled with other
Peltzer 2004 | Africa with HIV and interventions. The study is based on post-

condom messages

intervention data only.

Ramirez 2014

Short film for US Latino
communities with
Stigma towards gay and
bisexual

Before-after study without a comparison group

Rogers 1999

Radio dramain
Tanzania with family
planning messages

The evaluation of this intervention is presented by
family planning outcomes (Rogers 1999) and high-
risk sexual outcomes (Vaughn 1999). The latter is
an included study.

Sahka 2013

TV drama in Iran
targeted to FSW

Before-after study that bundled several
interventions to the educational movie

Shapiro 2006

TV drama in Cote
d’lvoire with HIV focus

The study compares viewers vs. non-viewers with
only post-intervention data.

Evaluation of HIV mass

The campaign included a series of media

Silvestre media campaigns in
) components. The study compares consumers vs
2015 Nepal, Brazil and . . ,
non-consumers with only post-intervention data.
Senegal
Radio drama in Ethiopia
. . . The study compares listeners vs. non-listeners with
Smith 2007a | with HIV prevention y P

focus

only post-intervention data.

Storey 1999

Radio drama in Nepal
with family planning
messages

Study targets married women and only includes
family planning outcomes.

Vaughan
2000b

Radio drama in St Lucia
with HIV prevention
focus

The study is underpowered and selection bias is
likely to be significant. Although study collected pre
and posttest data for listeners and non-listeners,
limited attempts to control for characteristics that
could affect listenership and key outcomes.
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Vernon 2007

Radio drama in
Colombia with family
planning focus

The study is based on a before-after analysis
without a comparison group.

TV sitcom episode in

Whittier ) The study compares viewers vs. non-viewers with
2005 the USA with STl focus only pos'Z—interSention data.

for MSM

Radio drama in Zambia | The study collects data before and after data,
Yoder 2006 with HIV prevention comparing listeners to non-listeners. Selection bias

focus

may persist.
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S3 Table. Characteristics of Included Studies and Support for Risk of Bias Assessment

Banerjee 2017
Methods CRCT
Outcomes Knowledge (about ARVs and of waiting period), Sexual behaviors
(used condom in last sexual intercourse, reduction in number of
current sexual partners, got tested in last six months).
Bias .Authors' Support for judgement
judgement
Random sequence generation Low risk | Community centers were randomly allocated with
(selection bias) computer random number generator.
Allocation concealment Low risk | Community centers centrally allocated by the research
(selection bias) team.
Blinding of participants and High risk | Community-level randomization with buffer areas
personnel (performance bias) minimize performance bias.
Blinding of outcome Low risk In addition to self-reported data, the study collects
assessment (detection bias) objective measures for HIV testing. The post-
intervention survey was conducted by a survey firm
independent of the implementing NGO and six months
after exposure, which further reduces concerns for
detection bias.
Incomplete outcome data Low risk | The study’s attrition rate is 3 percent, with no
(attrition bias) systematic differences in overall rates or reasons
between the treatment and the control groups.
Selective reporting (reporting Low risk Reporting bias is unlikely given that the study protocol
bias) pre-specifies primary and secondary outcomes and the
study reports results for all these outcomes, in
addition to constructing aggregated indexes.
Other bias Low risk Baseline balance, standard errors were properly
adjusted in the analysis and recruitment for the
treatment and control groups was conducted in a
similar way.
Dupas 2011
Methods CRCT
Outcomes Sexual behaviors (teenage pregnancy, used condom last sexual
intercourse, age difference with baby’s father)
Bias .Authors Support for judgement
judgement
Random sequence generation Low risk | Schools were randomly allocated with computer
(selection bias) random number generator.
Allocation concealment Low risk
(selection bias) Schools centrally allocated by the research team.
Blinding of participants and Low risk | School-level randomization with buffer areas minimize
personnel (performance bias) performance bias.
Blinding of outcome Low risk | The primary outcome, teenage pregnancy, is

assessment (detection bias)

objectively corroborated by the enumerators.
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Incomplete outcome data Low risk | Attrition rates are under 2 percent, with no systematic
(attrition bias) differences between treatment and control groups.
Selective reporting (reporting Low risk )

) All primary outcomes are reported.

bias)

Other bias Low risk | No other issues were found.

Dupas 2017

Methods CRCT

Outcomes Sexual behaviors (teenage pregnancy, used condom last sexual
intercourse, age difference with baby’s father)

. Authors' .

Bias . Support for judgement
judgement

Random sequence generation Low risk Schools were randomly allocated with computer

(selection bias) random number generator.

Allocation concealment Low risk hool v all d by th h

(selection bias) Schools centrally allocated by the research team.

Blinding of participants and Low risk | School-level randomization with buffer areas minimize

personnel (performance bias) performance bias.

Blinding of outcome Low risk | The primary outcome, teenage pregnancy, is

assessment (detection bias) objectively corroborated by the enumerators.

Incomplete outcome data Low risk Attrition rates are under 2 percent, with no systematic

(attrition bias) differences between treatment and control groups.

Selective reporting (reporting Low risk )

bi All primary outcomes are reported.

ias)

Other bias Low risk No other issues were found.

Jones 2012

Methods Quasi-experimental (ITS)

Outcomes Knowledge (Knew about prevention options after unprotected sex)
and sexual behaviors (Vaginal episode equivalent with high risk
partners)

. Authors' .

Bias . Support for judgement
judgement

Random sequence generation Low risk | Study participants were randomly allocated with

(selection bias) computer random number generator.

Allocation concealment Low risk ) laced i led |

(selection bias) Group assignment placed into sealed envelopes.

Blinding of participants and Unclear Staff was not blinded though the mobile-based

personnel (performance bias) risk intervention did not require participants to interact

with each other.

Blinding of outcome Low risk Though based on self-reported data, the study uses

assessment (detection bias) audio-computer assisted self-interviews to minimize

detection bias.

Incomplete outcome data High risk | 32/149 and 25/146 missing from intervention and

(attrition bias)

control groups respectively.
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Selective reporting (reporting Unclear | The study lacked a research protocol though main
bias) risk indicators seem to be reported.
Other bias Low risk No other issues were found.
Kearney 2015
Methods Quasi-experimental (ITS)
Outcomes Knowledge-seeking behavior (Google searches for how to get birth
control pills) and Sexual behavior (teenage pregnancy).
Authors'
Bias . Support for judgement
judgement PP Jude
Random sequence generation Unclear The study is not experimental, though it provides a
(selection bias) risk series of statistical tests to validate the used
instrumental variable strategy.
Allocation concealment Low risk )
(selection bias) Natural experiment
Blinding of participants and Low risk | The study relied on district-level data and did not
personnel (performance bias) interact with study participants.
Blinding of outcome Low risk | All outcomes are measured through administrative
assessment (detection bias) and independent data.
Incomplete outcome data Low risk | Only one of 205 Designated Market Areas was
(attrition bias) removed from a 20-quarter panel.
Selective reporting (reporting Low risk | Though study seemed to have lacked a research
bias) protocol, the main outcomes are reported.
Other bias Low risk No other issues were found.
Milleleri 1999
Methods CRCT
Outcomes Knowledge (testing and transmission mechanisms) and attitudes
(ability to convince peers)
Authors'
Bias . Support for judgement
judgement PP juce
Random sequence generation Unclear
(selection bias) risk Unclear how schools were randomly allocated.
Allocation concealment Low risk
(selection bias) The research team centrally allocated schools.
Blinding of participants and Low risk | School-level randomization with buffer areas minimize
personnel (performance bias) performance bias.
Blinding of outcome Low risk | Knowledge questions less likely to suffer from
assessment (detection bias) detections bias.
Incomplete outcome data High risk .
(attrition bias) Attrition rates above ten percent.
Selective reporting (reporting High risk | The study lacked a research protocol, with key

bias)

outcomes not re ported.
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Other bias Unclear | The study does not provide evidence regarding pre-

risk intervention balance.

Moyer-Guse 2010

Methods RCT

Outcomes Sexual behavior (use of birth control)

Authors'

Bias . Support for judgement

judgement PP Jude

Random sequence generation Low risk g o domized

(selection bias) Study participants were randomized.

Allocation concealment Unclear Anonymity codes were used to match participants.

(selection bias) risk However, students may have known each other
making concealment difficult.

Blinding of participants and High risk | The lab setting, and watching the intervention in

personnel (performance bias) group, probably triggered Hawthorne effects.

Blinding of outcome High risk | Self-reported data that could be linked with the

assessment (detection bias) intervention objective.

Incomplete outcome data Low risk | The reported attrition rate is 4 percent, with no

(attrition bias) systematic differences between groups.

Selective reporting (reporting Low risk | The study reports all primary and secondary

bias) outcomes.

Other bias High risk | Self-reported data collected immediately and two
weeks after exposure. The former probably primed
study participants’ responses for the latter, which is
used in this meta-analysis.

Solomon 1988

Methods RCT

Outcomes Sexual behavior (Notification of sex partners, return for test of cure

within required two weeks)
Authors'

Bias . Support for judgement

judgement PP juce

Random sequence generation Unclear ) .

(selection bias) risk Unclear how patients were randomized.

Allocation concealment Low risk | Probably took measures to conceal, allocation given

(selection bias) the lab-setting of the study.

Blinding of participants and High risk | The clinicians provided the edutainment intervention

personnel (performance bias) on top of the business as usual intervention.

Blinding of outcome High risk | Self-reported data collected immediately and two

assessment (detection bias) weeks after exposure. The former probably primed
study participants’ responses in the latter, which is
used in this meta-analysis.

Incomplete outcome data Low risk h 4 . )

(attrition bias) The study’s attrition rate is 4 percent.
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Selective reporting (reporting Low risk | The study lacked a protocol, though main outcomes

bias) seem to be reported.

Other bias Low risk No other issues were found.

Vaughn 2000

Methods Quasi-experimental (Difference-in-difference)

Outcomes Sexual behavior (reduction number sexual partners in previous
year). Other behavior outcomes were excluded due to important
baseline imbalances.

Authors'

Bias . Support for judgement
judgement PP Jude

Random sequence generation High risk | ; | )

(selection bias) Control group comes from only one region.

Allocation concealment Low risk liv all dbv th h

(selection bias) Centrally allocated by the research team.

Blinding of participants and Low risk | The non-invasive nature of the study (small number of

personnel (performance bias) surveys conducted for a popular radio broadcast) and

the region-level randomization minimizes
performance bias.

Blinding of outcome Low risk q ional minimi "

assessment (detection bias) Repeated cross sectional minimize survey effects.

Incomplete outcome data Low risk | The study is based on annual repeated cross-sectional

(attrition bias) surveys.

Selective reporting (reporting High risk | Due to important baseline imbalances, the meta-

bias) analysis could only use some of the outcomes.

Other bias High risk Important baseline imbalances for several (excluded)

outcomes.

Wang 2016

Methods RCT

Outcomes Knowledge (correct condom use) and Attitudes (importance of HIV
testing). Behavior outcomes (condom use in last instance of sexual
intercourse) excluded as not powered for it.

. Authors' .

Bias . Support for judgement
judgement

Random sequence generation Low risk Study participants were randomly allocated with

(selection bias) computer random number generator.

Allocation concealment Low risk | Probably took measures to conceal, allocation given

(selection bias) the lab-setting of the study.

Blinding of participants and High risk | Study participants were selected from a broader

personnel (performance bias) project that had surveyed these participants.

Blinding of outcome High risk | Self-reported panel data collected immediately and

assessment (detection bias)

two weeks after exposure. The former probably
primed study participants’ responses in the two-week
follow up, which is used in this meta-analysis.
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Incomplete outcome data High risk | Test information suggest attrition rates above 10
(attrition bias) percent.

Selective reporting (reporting Unclear The research protocol was not found, with some
bias) risk results not fully reported.

Other bias Low risk No other issues were found.
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S4 Table. Effects on Individual Behavior Outcomes

Behavior Sex | Behavior outcome SMD | s.e. Lower | Upper | Z- p-

outcome limit limit value | valu

and Study e

Name

Age-difference with sexual partner

Dupas 2011 | F Age-gap 0.24 | 0.09 0.07 0.41| 275| 0.01

Banerjee M Age-gap 0.04 0.05 -0.06 0.13 0.72 | 0.47

2017

Banerjee F Age-gap 0.04 0.05 -0.06 0.14 0.86 | 0.39

2017

Dupas 2017 | F Age-gap -0.02 | 0.04| -0.10 0.06 | -0.55| 0.58

Number of sexual partners

Banerjee F+ Number sexual 0.13 | 0.04 0.04 0.21| 2.85| 0.00

2017 M partners

Vaughan M Number sexual 0.38 | 0.15 0.08 0.67 2.48 | 0.01

2000 partners

Vaughan F Number sexual 0.23 0.11 0.02 0.45 2.16 | 0.03

2000 partners

Unprotected sex

Moyer- F+ Safer sex 0.13 0.11 -0.09 0.35 1.13 | 0.26

Guse 2011 M

Dupas 2011 | F Teenager childbearing 0.06 | 0.03 0.00 0.12 | 1.88| 0.06

Dupas 2011 | F Condom use last 0.19| 0.12 -0.04 041| 1.61 ]| 0.11
event

Jones 2013 | F Vaginal episode 0.10| 0.12| -0.13 0.33| 0.86| 0.39
w/high-risk partner

Kearney F Teenager birth rate 0.07 | 0.03 0.02 0.13| 2.51| 0.01

2015

Banerjee M Condom use last 0.06 | 0.07 -0.07 0.19| 0.86| 0.39

2017 event

Banerjee F Condom use last 0.00 | 0.06 -0.13 0.12 | -0.04 | 0.97

2017 event

Dupas 2017 Currently pregnant 0.09 0.07 -0.05 0.23 1.27 | 0.20

Dupas 2017 Unprotected sex last 0.11 | 0.08 -0.04 0.26 1.41 | 0.16
12mon

STl testing and management

Solomon M Return for STl test of 0.20 | 0.07 0.06 0.35 2.76 | 0.01

1986 cure

Banerjee F+ | Tested last 6 mon 0.38 | 0.09 0.21 0.56 | 4.25| 0.00

2017 M

M=male, F=female, SMD=standardized mean difference, s.e.= standard error.
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S5 Table. Summary of Findings for the Main Comparison

Entertainment-education narratives compared with no intervention or treatment as usual for
reducing risky sexual behaviors

Patient or population: Youth from the general population
Settings: Audiences from mass media shows and individuals recruited in schools

Intervention: Entertainment-education narratives delivered in a narrative format
Comparison: No intervention, treatment as usual

Outcomes lllustrative comparative risks* (95% No of Quality of the|| Comments
Cl) Participants|| evidence
‘Corresponding risk ‘ (studies) (GRADE)
‘Entertainment-education narratives ‘
Age-Gap with sexual (10701 = e T e
f:r:)r:fgts:l)(si::and standard deviations better (with a (Sls%cﬁ:lgiis) £i§233 No effect
oit—treatr?nent) 95% Cl ranging from -0.06 to 0.19)
P than in the control condition.
Across studies, the number and age of
Number of sexual sexual partners was on average 0.17
f:r;r:f;;)(se‘r::and standard deviations better (with a 2 S"cicl:l?es) EBIS‘?VC?? Small effect
P P 95% Cl ranging from -0.02 to 0.33)
post-treatment) . .
than in the control condition.
Across studies, the number and age of
Unprotected sex sexual partners was on average 0.08
If- ) 1 4
(se‘ rc?ported and standard deviations better (with a 6’59. @@@@z Small effect
objective measures) || _. . (6 studies) || moderate
ost-treatment) 95% Cl ranging from -0.03 to 0.12)
P than in the control condition.
STI testing and Across studies, the number and age of
management follow ||sexual partners was on average 0.29
up (self-reported standard deviations better (with a 5,902 lolele) Small effect
and objective 95% Cl ranging from -0.11 to 0.46) (2 studies) low 34
measures) post- than in the control condition.
treatment)
Knowledge of HIV  ||Across studies, test scores were on Large effect
and STI average 0.67 standard deviations in short-
2
transmission (test ||better (with a 95% Cl ranging from (7 s"usj?j?es) @ﬁ?ﬂ:@ term, small
scores) pre-and 0.32 to 1.02) than in the control 8 effect in
post-treatment condition. long-term
Attitudes towards ||Across studies, the typical scores were Methodologi
behavior intentions |jon average -0.04 standard deviations DOOO cal issues
and people living worse (with a 95% Cl ranging from - 7,795 verv low >34 are likely
with HIV/AIDS (self- {|0.18 to 0.10) than in the control (4 studies) 4 driving
reported) pre-and ||condition. inconsistent
post-treatment results.

GRADE Working Group grades of evidence:
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
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Moderate quality: Further research is likely to have an important impact on our confidence in the
estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the
estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

Downgraded for:

!Limitations in design.

ZIndirectness of evidence.

3 Unexplained heterogeneity or inconsistency of results.
*Imprecision of results.
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S1 List. MEDLINE search strategy

HIV/AIDS Keywords

1.
2.
3.
4.
5.

HIV infections/pc

Sexually transmitted diseases/pc
Acquired Immunodeficiency Syndrome/pc
(HIV or AIDS).ti,ab

orl-4

Evaluation Keywords

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

Program evaluation/
Randomized controlled trials/
Evaluation studies/

Random allocation/

Control trial.ti,ab

Controlled trial.ti,ab

(rct or rcts).ti,ab
EvaluationS.ti,ab
Impact$.ti,ab

(effect or effects or effective or effectiveness).ti,ab
or 6-15

Intervention Keywords

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

InterventionS.ti,ab
Communication$.ti,ab
Dramas.ti,ab
Edu-tainment.ti,ab
Edutainment.ti,ab
Entertainment.ti,ab
FilmS.ti,ab

Mass media$.ti,ab
Novela$.ti,ab
Radio.ti,ab

Soap operas.ti,ab
Soaps.ti,ab
Telenovela$.ti,ab
Television.ti,ab
TV.ti,ab

Youth.ti,ab
Young.ti,ab
or17-33

Sexual behavior Keywords

35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45,

Health behavior/
Reproductive health/
HIV testing/

Risk reducing behavior/
Contraception behavior/
Sexual behavior/
Sexual partners/

Safe sex/

Sexual Concurrency/
Unsafe sex/
Condom$/ut
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46. ContracepS.ti,ab

47. SexS.ti,ab

48. Stigma ti,ab

49. or 35-48

50. 5and 16 and 34 and 49

Limits: Limited to English language
Publication limits: Multi-center study, Corrected and republished article, Evaluation studies,

Journal article, Meta-analysis, Randomized controlled trial, Review literature, Technical report,
Validation studies.
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S2 List. List of 36 studies excluded from the meta-analysis

Anita C, Martino S, Collins R, Elliott M, Berry S, Kanouse D, Miu A. (2008). Does Watching Sex on
Television Predict Teen Pregnancy? Findings from a National Longitudinal Survey of Youth,
Pediatrics 122(5):1047-1054.

Arroyave J. (2008). Testing the effectiveness of an entertainment-education health-focused soap
opera: exposure and post-discussion in Colombian young adults. /nvestigacion & Desarrollo
16(2): 232-261.

Boulay M, Storey JD, Sood S (2002). Indirect exposure to a family planning mass media campaign
in Nepal. Journal of Health Communications; Oct-Dec 7(5):379-99.

Brodie M, Foehr U, Rideout V, Baer N, Miller C, Flournoy R, Altman D. (2001). Communicating
health information through the entertainment media: A study of the television drama ER lends

support to the notion that Americans pick up information while being entertained, Health
Affairs, 20, 192—-199.

Collins RL, Elliott MN, Berry SH, Kanouse EE, and Hunter SB. (2003). Entertainment television as a
healthy sex educator: The impact of condom efficacy information in an episode of Friends.
Pediatrics, 112,1115-1121.

Do M, Kinkaid L. (2006). Impact of an Entertainment-Education Television Drama on Health
Knowledge and Behavior in Bangladesh: An Application of Propensity Score Matching. Journal
of Health Communication; 11:301-325

Farr AC, Witte K, Jarato K, and Menard T. (2005). The effectiveness of media use in health
education: Evaluation of an HIV/AIDS radio campaign in Ethiopia. Journal of Health
Communication, 10(3), 225-235.

Geary CW, Burke HM, Castelnau L, Neupane S, Sall YB, Wong E, Tucker HT. (2007). MTV's Staying
Alive global campaign promoted interpersonal communication about HIV and positive beliefs
about HIV prevention. AIDS Education Prevention. Feb;19(1):51-67.

Jadranin Z, Dedic G, Vaughan F, Grillo M, Suljagic V. (2015). The impact of an educational film on
promoting knowledge and attitudes toward HIV in soldiers of the Serbian Armed Forces.
Vojnosanit Pregl;72(7):569-75.

Jensen R, Oster E. (2009). The Power of TV: Cable Television and Women's Status in India. The
Quarterly Journal of Economics; MIT Press, vol. 124(3), pages 1057-1094, August.

Karlyn A. (2001). The impact of a targeted radio campaign to prevent STIs and HIV/AIDS in
Mozambique. AIDS Education Prevention. Oct; 13(5):438-51.

Keating J, Meekers D, Adewuyi A (2006). Assessing effects of a media campaign on HIV/AIDS
awareness and prevention in Nigeria: results from the VISION Project. BMC Public Health. May
3;6:123.

Kennedy M, O'Leary A, Beck V, Pollard K, Simpson P (2004). Increases in Calls to the CDC National
STD and AIDS Hotline Following AIDS-Related Episodes in a Soap Opera. Journal of
Communication; 54: 287-301.

Kuhlmann AKS, Kraft JM., Galavotti C, Creek TL, Mooki M, and Ntumy R. (2008). Radio role models
for the prevention of mother-to-child transmission of HIV and HIV testing among pregnant
women in Botswana. Health Promotion International, 23(3), 260-268.

La Ferrara E, Chong A, Duryea S (2012). Soap Operas and Fertility: Evidence from Brazil. American
Economic Journal: Applied Economics; 4 (4), 1-31.

Lapinski M, Nwulu P (2008). Can a Short Film Impact HIV-Related Risk and Stigma Perceptions?
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Mohammed S (2001). Personal communication networks and the effects of an entertainment-
education radio soap opera in Tanzania. Journal of Health Communication; 6(2), 137-154.

Moyer-Gus E, Nabi R (2010). Explaining the Effects of Narrative in an Entertainment Television
Program: Overcoming Resistance to Persuasion. Human Communication Research; 36 p 26-52

Moyer-Gusé E, Chung A, and Jain P. (2011). Identification with characters and discussion of taboo
topics after exposure to an entertainment narrative about sexual health. Journal of
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O'Donnell L, Sandoval A, Duran R, O'Donnell CR (1995). The effectiveness of video-based
interventions in promoting condom acquisition among STD clinic patients. Sexually
Transmitted Diseases. Mar-Apr; 22 (2):97-103.

O'Leary A, Kennedy M, Pappas-DelLuca K, Nkete M, Beck V, Galavotti C (2007). Association
between exposure to an HIV story line in The Bold and the Beautiful and HIV-related stigma in
Botswana. AIDS Education Prevention; Jun 19(3):209-17.

Pappas-Deluca KA, Kraft JM, Galavotti C, Warner L, Mooki M, Hastings P, Kilmarx PH. (2008).
Entertainment-education radio serial drama and outcomes related to HIV testing in Botswana.
AIDS Education & Prevention, 20(6), 486-503.

Peltzer K, Philip S (2004). Evaluation of HIV/AIDS prevention intervention messages on a rural
sample of South African youth’s knowledge, attitudes, beliefs and behaviours over a period of
15 months. J Child Adolescent Mental Health; 16: 93-102.

Peltzer K, Promtussananon S (2003). Evaluation of Soul City school and mass media life skills
education among junior secondary school learners in South Africa. Social Behavior
Perspectives; 31: 825—-34.

Ramirez-Valles J, Kuhns L, Manjarrez D (2014). Tal Como Somos/Just As We Are: An Educational
Film to Reduce Stigma towards Gay and Bisexual Men, Transgender Individuals & Persons Living
with HIV/AIDS. Journal of Health Communications. Apr; 19(4): 478-492.

Rogers E, Vaughan P, Swalehe R, Rao N, Svenkerud P, Sood S (1999). Effects of an Entertainment-
education Radio Soap Opera on Family Planning Behaviour in Tanzania. Studies in Family
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S1 Fig. Funnel Plot for Primary Analysis (n=8)

Observed studies in blank, imputed studies in black.
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S2 Fig. Meta-regression Effect Size vs Timing of the Follow Up
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Abstract

Background: Promoting safer sexual practices among high-risk individuals is key in curbing
the HIV epidemic. MTV Shuga is an educational television series aimed at increasing HIV
testing uptake and decreasing risky sexual behaviors among African youth. The main
paper of the Shuga trial found it was effective for the average study participant. This
paper’s primary analysis measures Shuga’s effectiveness among high-risk individuals
(n=2,073), broken down by gender. The secondary analysis studies the moderating effects

of religion and television-watching habits for this high-risk population.

Methods: This study used panel data from a cluster randomized controlled trial conducted
in southwest Nigeria between 2014 and 2016. Nigeria has a generalized HIV epidemic.
Data was analyzed from 18-25-year-olds from the urban general population that at
baseline reported at least one of the following HIV-risk factors: had unprotected sex in
their last sexual encounter, engaged in sexual concurrency, had a sexual partner
older/younger by ten years, or reported having symptoms of a sexually transmitted
infection (STI). Average treatment effects on knowledge, attitudes, and high-risk sexual
behaviors were obtained using an ANCOVA specification. The secondary analysis was
operationalized through the interaction of treatment with the moderator variables.
Because the study was not designed to study heterogeneous effects for high-risk youth
and the mentioned moderators, and because the analysis was not pre-specified, study

results should be read as hypothesis-generating rather than hypothesis-testing evidence.

Results: Intent-to-treat estimates suggest that MTV Shuga increased the “short-term”
indicator for HIV testing (0 to 8 months after program exposure, self-reported) by 3.3

percentage points (95%CI=0.7 t0 5.9), an increase of 32 percent with respect to the control
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mean; and the “medium-term” indicator (8 to 10 months, objective) by 4.8 percentage
points (95% Cl=1.4 to 8.1), an increase of 184 percent . The latter was driven by an increase
of 5.4 percentage points (95% CI=0.2 to 8.7) among males, an increase by a factor of five
with respect to the control mean of 1.1 percent. The intervention also decreased the
average number of current sexual partners of males by -0.14 (95% Cl=-0.30 to -0.02), a
10.7 percent reduction. Statistical increases are observed for knowledge about HIV
transmission (0.14 standard deviations, 95%CI=0.02 to 0.25) and decreases in stigma and
negative attitudes towards HIV-positive people (0.11 standard deviations, 95% Cl=0.01 to
0.21). For the combined and gender sub samples, however, no effects were found on
chlamydia infections and condom use. The intervention had no effects on inter-
generational sex among females. The study did not find evidence that religion or

television-viewership moderated program impacts for either gender.

Conclusion: This study suggests that mass media entertainment can be an effective tool
in promoting safer sexual practices among high-risk individuals of the general urban youth
population. Complementary interventions aimed at economically empowering women
may be needed to reduce inter-generational sex. The lack of heterogenous effects for the
moderator variables of religion and television-watching habits suggest the potential

“transportability” of entertainment-education across different contexts.
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INTRODUCTION

In 2017, an estimated 1.2 million people in sub-Saharan Africa became infected with HIV,
with more than one-third of new infections occurring in youth between the ages of 15 and
24 (UNAIDS 2018). Systematic reviews of HIV behavior change programs in low- and
middle-income countries (Fonner et al. 2014, McCoy et al. 2010), including Sub-Saharan
Africa (Harrison et al. 2010, Michielsen et al. 2010, Mavedzenge et al. 2011, Krishnaratne
et al. 2016), show these interventions generally improve knowledge and awareness, but
have limited impacts on reducing risky sexual behaviors. Systematic reviews for
interventions that target individuals at high-risk of HIV infection find mixed evidence for
this population. However, most reviews are based on resource-intensive interventions
conducted in the US (Abad et al. 2015; Herbst et al. 2007), which limits their relevance for

low-resource settings.

Entertainment-education is the purposeful use of mass media programming aimed at
educating and improving attitudes and behaviors with development objectives (Singhal
and Rogers 1999). Although the promotion of safer sexual behaviors is one of the main
applications of entertainment-education (Pappas-DeLuca et al. 2008), educational
messages represent a very small proportion of overall media content (Hust, Brown Engle
2008)*?. Guided by established psychology theories, entertainment-education commonly

uses a narrative format (e.g., television dramas)*3.

42 A quantitative analysis of sexual content of television, magazines, music and movies popular among
teenagers in the US shows that less than one half of 1 percent of the content is educational, concluding that
significant changes in content would be required for the media to promote safer sexual practices among
youth.

43 Social Cognitive Theory (Bandura 1977, 2002), one of the main psychological theories underpinning
entertainment-education narratives, states that program characters may serve as role models; and as such,
may help improve audiences’ self-efficacious beliefs (Bandura 1977). Other theories emphasize
entertainment-education’s potential to reduce counter-arguing (Benoit 1987; Bensley & Wu 1991; Hall &
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MTV Shuga is a television drama produced by MTV Staying Alive Foundation with leading
producers and actors from Sub Sahara Africa. It intends to educate African youth about
HIV risks, reduce stigma against HIV-positive people, and promote safer sexual behaviors.
The Shuga trial studied the third season, composed by eight episodes that lasted a total
of three hours. Banerjee, La Ferrara and Orozco (2018) evidence of program effectiveness
for the average study participant, which was to some extent representative of the general

youth population in southwest Nigeria.

This paper explores program effectiveness on a subsample of high-risk youth, a key
population for policymakers. Considering their potential to infect with HIV a larger
number of sexual partners, promoting increased HIV testing and reducing risky sex among
high-risk individuals has the potential of curbing HIV infections in the broader population
(Padian et al. 2011; Jones et al. 2014). To the best of the author’s knowledge, there are
no field experiments that measure the effectiveness of HIV entertainment-education on
high-risk youth. This moderation analysis uses data from the MTV Shuga trial, though it
should be noted that its findings should be interpreted as hypothesis-generating and not
hypothesis-testing (Spieth et al. 2016) considering its power limitations and its post-hoc

nature®.

The paper’s primary analysis (subgroup analysis) intends to explore the following two
guestions. Did MTV Shuga improve HIV-related outcomes for high-risk youth? Did it

separately work for high-risk females and high-risk males? To assess the consistency of

Bracken 2011; Sood 2002) and their potential to positively influence audiences’ perceptions of prevalent
social norms (Singhal et al. 2004; La Ferrara 2016).

44 The trial’s sampling strategy was not designed and powered to measure effects for high-risk youth (which
represents 40 percent of the overall sample, with moderator subgroups representing only a quarter of the
sample). Moreover, the subgroup analysis is post-hoc (i.e., not pre-specified), so study findings cannot be
externally validated with a pre-analysis plan.
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program effects across large audience segments, key for HIV targeting efforts (UNAIDS
2016), as secondary analysis the paper explores the potential moderating effects of
religion and television-watching habits (effect-modification analysis). It was theorized that
impacts would be lower for Muslim viewers as Shuga’s messages of safe sex rather than
abstinence adhere more to Western values. Observational research suggests that
changing normative beliefs is greatly contingent on new information not substantially
departing from an individual’s prior beliefs (Bursztyn, Egorov and Fiorin 2017; Bursztyny,
Gonzalez, and Yanagizawa-Drott 2018). Muslim respondents in our sample held more
conservative beliefs so Shuga messages may potentially be less effective®. Similarly, it
was hypothesized that effects would be lower for individuals that watched television on
a daily basis, due to theoretical saturation effects of media consumption (Heather et al.
2008). To isolate their moderating influence from gender effects, the effect-modification
analysis for religion and television-watching levels is separately conducted for the female

and male samples.

To address concerns of social desirability bias (Brener et al. 2003; Minnis et al. 2009), and
to the best of the author’s knowledge, this is the first study of an HIV entertainment-
education intervention that complements self-reported data with objective measures of

behavior change.

METHODS

Study Design

4 Muslims were less likely to be sexually active, had more negative attitudes towards HIV-positive people,
and were more likely to justify a husband hitting or beating his wife if she went out without telling him or if
she argued with him. These differences were statistically significant.
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The Shuga trial followed a cluster randomized control design. The trial involved
community film screenings in 80 locations, defined as two-mile circles centered around a
community center (often a school) where screenings took place over weekends 4. To
focus on the effectiveness of the Shuga content, a placebo rather than a pure control was
used to “net-out” the effects of the intervention’s delivery mechanism (i.e., community
screenings). Though television remains a popular media outlet in Nigeria, urban youth are

increasingly watching audiovisual programs online?’.

Study Location and Participants

The trial took place between 2014 and 2016 in seven cities in southwest Nigeria. This
region has an adult HIV prevalence rate of 2.8 percent, below the national average of 3.1
percent (Nigeria Global AIDS Response Report 2017). Thus, the HIV epidemic is
generalized, defined by UNAIDS (2005 and 2007) as HIV prevalence rates exceeding 1
percent of the general population. Economic and gender power imbalances are prevalent
in Nigeria, with survey research in Sub-Saharan Africa indicating power imbalances can

adversely affect women’s ability to negotiate safer sex (Langen 2005; Sia et al. 2016)*2.

46 To minimize potential contamination between treatment and control locations, community centers were
geographically separated through buffer zones. The trial invited individuals living near these centers to
attend three entertainment film screenings (i.e., to focus on the effectiveness of the television drama, the
invitation and the intervention did not include further HIV information). Screening zero was the same for
both treatment and control groups. This screening was used to select individuals interested in
entertainment programs (which is also a more relevant population given the intervention’s media format)
and to potentially reduce study participation and attrition rates. Screenings one and two differed by
treatment assignment. While treatment locations screened MTV Shuga, control locations screened Gidi-up,
a placebo television series with a similar storyline to Shuga’s (i.e., young adults pursuing success and
independence in Lagos) that lacked educational HIV messages. To avoid potentially inflating results through
the placebo having negative effects on sexual outcomes, the control episodes were selected to minimize
storylines heavy with sexual plots.

47 According to a marketing study (Consumer Lab Ericsson 2015) in urban locations of Nigeria, 57 percent of
18-24-year-old youth wanted to see television programs at their leisure, with two-thirds of the viewing
hours consumed through laptops, mobiles and tablets.

48 Nigeria ranks 122 out of 144 countries in the 2017 Global Gender Gap (World Economic Forum, 2017).
Population surveys in Sub Sahara Africa show that 15-24-year-old women consistently have higher HIV
prevalence rates than their male peers (Joint United Nations Programme on HIV/AIDS 2017).
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Study participants were between the ages of 18 and 25. The sample was stratified by
gender (50 percent) and oversampled youth in relationships (two-thirds). It was designed
to be representative of the general urban-youth population; with the sample being similar
in socio-demographic characteristics to a population-level sample of urban southwest

Nigeria (NDHS 2008) 4°.

In a post-hoc manner, this study defined as high-risk individuals baseline respondents who
reported at least one of the following four HIV-risk factors. In the last six months, (i) had
unprotected sex in their last sexual encounter; (ii) engaged in sexual partner concurrency
(i.e., simultaneously had two or more sexual partners); (iii) engaged in inter-generational
sex, defined as age-disparate relationships with 10 years or more age difference following
Balkus et al. (2015) and Schaefer et al. (2017); and (iv) reported symptoms for a sexually
transmitted infection (STI). The selection of these high-risk behaviors was informed by

considerations relevant to the HIV epidemic in Sub-Saharan Africa®®. Interestingly, high-

4 Other than age, no exclusion criteria were used. Listing data comparing screening attendees versus non-
attendees suggests that study participants were greatly representative of invited youth. Table A1 compares
the trial’s sample versus a population-level sample of urban southwest Nigeria (NDHS 2008). The Shuga
sample was similar to the region’s averages in terms of religion (one-third Muslim and two-thirds Christian),
high levels of schooling (around 11 years of education, twice the national average) and television-ownership
rates (nine in ten households). The Shuga sample differed to the region’s averages in terms of HIV attitudes
and risky sexual behaviors, though differences were not systematically higher or lower.

50 Selected HIV risk factors: (i) Had unprotected sex in their last sexual encounter. Unprotected sex remains
the main source of HIV transmission among youth in Nigeria and Sub-Saharan Africa (Kharsany et al. 2016;
UNAIDS 2016; UNICEF 2017). Unprotected heterosexual sex represents 80 percent of new cases of HIV in
Nigeria (National Agency for the Controls of AIDS 2015). (ii) Engaged in sexual concurrency. This high-risk
behavior increases the likelihood of contracting the virus per sexual event as recently-infected individuals
are substantially more contagious than those who have had the virus for over six-eight weeks (Epstein and
Morris 2011, Koopman, Simon and Riolo 2005). (iii) Engaged in inter-generational sex. The HIV literature
commonly classifies age-disparate relationships as inter-generational (210 years difference); as intra-
generational (59 years difference); and age-homogeneous (0-4 years difference). Research suggests that
inter-generational sex between younger women and older men is an important driver of the HIV epidemic
in Sub-Saharan Africa as older men tend to have substantially higher HIV prevalence rates in a context of
low condom use (Poulin 2007; Dupas et al. 2011; Toska et al. 2015; Schaefer 2017). (iv) Reported symptoms
for a sexually transmitted infection. High-risk sexual behaviors that lead to STIs also lead to HIV infection.
Biological models suggest that active genital sores from other STls can plausibly facilitate the transmission
of HIV, though research has failed to confirm this hypothesis (Ward and Ronn 2010; Ng et al. 2011).

158



risk individuals have similar levels of HIV knowledge and attitudes than low-risk

individuals®®.

Ethics approval for the Shuga trial was secured from the National Health Research Ethics
Committee of Nigeria and the ethics committees of MIT, Bocconi University, and Oxford
University. The Shuga trial was registered at the American Economic Association RCT

Registry (https://www.socialscienceregistry.org/trials/509).

Measures and Outcomes

Outcomes

This post hoc study restricted the number of hypotheses tested (in terms of HIV outcomes
and measures per outcome) based on the theory of change of MTV Shuga, (i) to minimize
inflation of false positives (i.e., Type-Il error) due to multiple hypothesis testing (Young and
Karr 2011; Westfall and Young 1993); and (ii) to address concerns of selectively reporting
outcomes with significant results (Gamble et al. 2017). Five behavioral outcomes (HIV
testing, chlamydia status, sexual concurrency, unprotected sex, and inter-generational
sex) and two psychosocial outcomes (knowledge and attitudes towards HIV-positive

people) were analyzed. A total of 11 measures were analyzed for the primary analysis.

The follow-up survey was conducted 8 months after the community screenings took place.
Follow-up respondents were then provided with phone-credit incentives to attend

“temporary clinics” in the same 80 community centers that were used for the

51 Table A2 compares the samples of high-risk and low-risk individuals (i.e., baseline respondents who
reported none of the four HIV-risk factors). The high-risk sample is less likely to attend school and more
likely to be Muslim, with no differences in terms of television-watching habits. While both samples are
similar in terms of knowledge about HIV transmission and general attitudes towards HIV-positive people,
by construction the high-risk sample is more likely to report engaging in sexual concurrency and having
unprotected sex.
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entertainment screenings. Staffed now with clinicians from the University College
Hospital-lbadan, these temporary clinics collected objective measures for behavior

change. Details of outcome measures follow:

HIV testing. This outcome was studied through two indicators, which measure the
period prior to the follow-up survey (“short-term”) and two months after it (“medium-
term”). Respondents that reported having at least once gotten tested for HIV were asked
the last time they got tested. Response options included: less than six months ago, 6-12
months ago, 12-13 months ago, and two or more years ago. A binary variable was
constructed for individuals that reported getting tested in the last six months. The
“medium-term” indicator was an objective behavior measure. Clinic attendees were
provided with information notes with the address of the closest HIV testing centers. The
information note had an individual identification code and was directly collected by the
research team at the HIV testing centers within two months of the follow-up survey?2.

Sexual partner concurrency. This outcome was defined as the percentage of
respondents who concurrently had two (or more) sexual partners. It was measured
through two questions. Survey respondents were first asked if they had engaged in this
practice in the last six months (proportion outcome). Respondents were then asked the
number of sexual partners they had at the moment of the follow-up data collection
(quantitative outcome).

Unprotected sex. This outcome was measured in two ways. First, survey

respondents were asked if they used a condom in their last sexual encounter. The

52 Following Baird et al. (2012), study participants were not offered HIV testing at baseline as this would
have likely changed their sexual behaviors and reduced the number of individuals testing for HIV at follow-
up, a primary study outcome.
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guestion was repeated for the last sexual encounter with their main and other sexual
partners (the latter required the respondent reporting at least two sexual partners).
Second, and similar to Cho et al. (2013), attendees to the temporary clinics were offered
either condoms packs or their financial equivalent. It was theorized that with respect to
the controls, treated individuals would be more likely to choose the condoms packs.

Inter-generational sex. Survey respondents were asked the age of their last three
sexual partners during the six-month period. An inter-generational binary indicator was
constructed for individuals that reported having a sexual partner 10-years older or
younger.

Infected with a sexually transmitted infection (STI). Clinic attendees provided urine
samples to test for chlamydia based on WHO (2013) STI testing guidelines related to
informed consent, counselling and confidentiality. Rapid tests included a qualitative,
lateral flow immunoassay to detect the chlamydia antigen?.

Knowledge about HIV transmission index. This index included 14 items and aimed
to capture a respondent’s awareness and knowledge about HIV transmission mechanisms,
the existence of antiretroviral drugs, and knowledge about the adequate timing for HIV
testing. Response options were open-ended (e.g., name ways to contract HIV) and binary
(can a mother transmit the virus to her child during pregnancy? Yes/No).

Stigma and Attitudes towards HIV-positive people index. This index included 7
items and intended to capture respondents’ inclination to potentially reveal their status
and general attitudes towards HIV-positive people. Response options were either binary

(e.g., Do you think a young boy with HIV should be allowed to play football with other

53 Prior to the Shuga trial, researchers conducted a prevalence STl study near study sites. That study found
that chlamydia was the most common STl in the study population and, therefore, most likely to increase the
statistical power of the biomarker outcome.
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boys? Y/N) or based on a 4-point scale (Strongly agree, Agree, Disagree, Strongly

disagree).

Practically all behavioral measures were binary, thus program impacts are reported in
changes in percentage points. The indexes for knowledge and attitudes were coded in a
way where answers consistent with Shuga’s objectives translated into higher values. For
their construction, principal component analysis for a family of outcomes was used
(Anderson 1963, Jackson 2003)>*. To facilitate interpretation of impacts on the two

outcome indexes, results are reported in terms of standard deviations>.

Moderators and Measure Reliability

A binary variable was constructed for participants who reported at baseline at least one
of the mentioned four HIV-risk factors. The religion moderator variable was binary
(Muslim=1, otherwise=0). Practically all non-Muslims were Christians in our sample as
both categories covered over 99.5 percent of study participants. Responses were

categorical for television-watching habits (Do you watch television almost every day, at

54 The Cronbach alphas (Cronbach 1951) for the indexes of HIV knowledge and attitudes are 0.72 and 0.47
respectively. Cronbach’s alpha measures reliability or internal consistency, or the average inter-correlation
among a set of items. A commonly accepted rule is to consider Cronbach alphas above 0.70 acceptable
(Kline 2000; George and Mallery 2003). Low alpha values suggest that the index included items that were
not narrowly related (Streiner 2003). This was the objective for these indexes, which intended to be
comprehensive measures of several key HIV messages, including those specifically discussed in the three-
hour drama. Thus, the items used to construct these indexes may not be reliable measures for other
research projects. The use of variables with low internal consistency runs the risk that clinically and
statistically significant effects may be less likely to be observed (Moonseong, Namhee and Myles 2015).
Breaking the Attitudes index into sub-indices did not qualitatively change internal consistency results.

55 Impact effects were divided by standard deviations derived from the control group at follow-up. An
increase of two standard deviations, for example, would move someone from having average knowledge to
being in the top 5 percent of the group.
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least once a week, less than once a week or not at all?). A binary variable was created for

individuals that reported watching television every day (daily viewer=1, otherwise=0)®.

Most survey scales have been used and validated with Nigerian urban youth (Fatusi and
Blum 2008; Odu and Foluso 2008). Most of the HIV knowledge, attitudes and sexual
behavior items were derived from the 2008 Nigeria Demographic Health Survey. This
population-level survey has been repeatedly administered to the study population since
1990. A small number of knowledge and attitudes items included messages from MTV
Shuga (e.g., the need to get tested again after three months of the potential HIV
exposure). See Appendix 3 for scripts and main HIV/AIDS messages of MTV Shuga. A series
of survey pilots were conducted prior to the baseline to increase response variation and
validate the psychosocial and behavior items (Presser et al. 2004). Surveys were

conducted in private spaces and enumerators were the same gender of the respondent.

Study Attrition

None of the study 80 locations were dropped from the analysis. The broader Shuga trial
reported low and unsystematic attrition rates of the experimental groups®’. To ensure
that attrition did not invalidate the randomization strategy for the high-risk sample, Table
A3 shows regression results for the decision to participate in the follow-up survey (Panel

A) and to attend the temporary clinics (Panel B) by treatment assignment. Attrition rates

56 The choice for daily-viewers divided the sample near its median, with 45 percent of respondents reported
watching television every day. Median splits are commonly done in experiment studies as they offer an
“impartial” data partition and a way to reduce statistical power loss (lacobucci et al. 2015).

57 At baseline, 5,166 study participants agreed to be part of the Shuga trial. The follow-up survey managed
to track and interview 4,986 baseline respondents, which corresponds to an attrition rate of 3.5 percent. At
the time of the follow-up, a quarter of the baseline respondents had moved outside the study cities, mostly
to attend university. While the survey firm interviewed these individuals in person, these respondents were
not expected to attend the temporary clinics (23.1 percent attrition rate). However, out of the 3,901
respondents that remained living in the study cities and that were expected (and financially incentivized) to
attend the temporary clinics, 3,832 attended. This represented an attrition rate of 1.8 percent.
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are similar to those observed in the broader trial (Banerjee, La Ferrara and Orozco 2018).
The attrition rate for the follow-up survey was under 4.4 percent, with no evidence of
differential attrition rates by treatment assignment. Thus, different sample compositions
are unlikely to influence the study’s self-reported results collected by the follow up survey.
The attrition rate for temporary clinics was around 23 percent, with no evidence of
differential attrition rates by treatment assignment. As seen in Panel B, the baseline
outcomes of clinic attendees don’t systematically differ from those of non-attendees.
Taken together, we find no evidence that the high-risk sample is affected by attrition bias

(Dumville, Torgerson and Hewitt 2006).

Measuring Average Treatment Effects and Differential Effects

The subgroup analysis benefits from (i) the Shuga trial being stratified and powered to
detect effects by gender; and for the high-risk sample, observed (ii) pre-treatment balance
(see Table 1) and (iii) low and unsystematic attrition rates between the treatment and
control groups (see Table A3). Thus, point estimates of the subgroup analysis should

approximate those of hypothesis-testing evidence.

Statistical Analysis

The subgroup analysis was conducted separately for the samples of high-risk females
(n=1,029), high-risk males (n=1,044) and their combined samples (n=2,073). Average
treatment effects were obtained using an ANCOVA specification controlling for the

baseline values of the outcomes of interest (when available) and a series of controls
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measured at baseline to improve the efficiency of treatment estimators®8. Equation 1

shows the ANCOVA specification used in the primary analysis.

(1) Yiicx = OYilco + BT”CO + Xilco + Dc+ €iic1

where: Yic1 indicates the outcome for individual i who lives in location / within city c during
the follow-up (time 1); Yicois the baseline value of the outcome of interest; Tico represents
is a dummy indicator equal to 1 if the individual was assigned to the Shuga treatment and
0 if assigned to the control; X’ico is a vector of controls measured at baseline; and @ are
city fixed effects (7 towns). The standard errors were clustered at the screening-location

level (80 clusters).

Modeling heterogeneity involves specifying in the regression how moderator variables
contribute to higher or lower treatment effects. For the effect-modification analysis, the
moderator variables and their interactions with the treatment variable were added to the
above specification (Gerber and Green 2012). For interaction terms that showed statistical
significance, post-estimation F-tests were conducted to assess whether average

treatment effects existed for the specific subgroup (e.g., Muslim females).

The objective measures for HIV testing, condom demand and chlamydia were only
collected at the follow-up stage. Given the experimental design of the Shuga trial, the lack
of their baseline values should not affect the causal interpretation of both outcomes as
both the treatment and control groups are in expectations identical (Bruhn and McKenzie

2009; Todd 2014). This is further confirmed by observed balance for the pre-treatment

58 Selected controls were theoretically associated with outcomes and included the respondent’s religion,
age, currently enrolled in school, number of years of formal education, spoke English as primary or
secondary language, Yoruba is spoken as the main language at home, was not living with parents at the
moment of the data collection, number of household members, dwelling where the respondent lived was
owned or not, and a wealth index constructed from house characteristics and durable goods.
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values of observable characteristics and outcomes (Table 1). Ordinary least squares and
probit regressions were used for continuous and binary outcomes respectively. All

analyses were done by intention to treat (ITT)>°.

The analysis reports effect sizes, significant results at the 5 percent level, 95% confidence
intervals and p-values. All p-values were two-sided. As advised by the American
Psychological Association (Wilkinson 1999), results are reported in unstandardized
measures given that the units of measurement for the behavioral outcomes are

meaningful on a practical level (e.g., increase in percentage points of HIV testing).

RESULTS

Randomization Check and Sample Characteristics

Table 1 displays pre-intervention characteristics of the study sample. High-risk individuals
represented 40.1 percent of the baseline sample®. The trial’s equal stratification by
gender persisted for the high-risk sample (49.6 percent is female). Comparisons between
experimental groups provides evidence of pre-treatment balance, lending greater
credibility to the causal interpretation for the subgroup analysis (World Bank 2011). Pre-

treatment differences between experimental groups were generally very small and not

59|TT analysis replicates better what happens in the “real world”, incorporating individuals’ non-compliance
or poor adherence to the program. As a result, ITT estimates provides a lower-bound estimate of program
impacts.

0 The treatment sample is twice as large as the control sample as the Shuga trial included two cluster-level
treatment arms. While one treatment group only watched MTV Shuga, a second treatment group was
exposed to a five-minute videoclip that provided information about prevalent HIV social norms. This
moderation analysis merges both. For more details about the design of the Shuga trial, see Banerjee, La
Ferrara and Orozco (2018) and the Template for Intervention Description and Replication Checklist (TIDieR).
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statistically significant, including for the self-reported outcomes of HIV testing, sexual

concurrency, condom use and STl symptoms®?,

Comparisons between genders shows that each engages in different risky sexual
behaviors at different rates at baseline. Females reported being less likely to use condoms
in their last sexual encounter with their main sexual partner (17 vs 35 percent) and with
secondary partners (48 vs 61 percent); and reported experiencing STI symptoms at a
higher rate than males (18 vs 6 percent). While one-eighth of females reported engaging
in inter-generational sex, only three males reported engaging in this behavior®. On the
other hand, high-risk males were five times more likely to report having engaged in sexual
concurrency in the last six months (55 vs 10 percent) and reported over twice as many
sexual partners at the time of the baseline survey (1.68 vs 0.77). Despite this higher HIV
risk, males were only half as likely to get tested for HIV compared to females (5 vs 9

percent).

51 No indicators were statistically imbalanced for high-risk males. For high-risk females, only one out of
fifteen indicators were statistically imbalanced: treated females were more likely to attend school than
control females (Control=0.25, Treatment=0.34, p=0.04). The analysis controls for this variable.

62 This very low number for high-risk males is due to the young age of the study sample. The ten-year age
difference with sexual partners meant that for the average male participant, who was 21, his partner had
to be either 11 (or younger) or 31 years of age (or older). As a result, the analysis drops program impacts on
inter-generational sex for males. For a similar reason, the analysis drops for females the outcome of
condom-use with secondary or “other” sexual partners.
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Table 1. Socio-demographic and HIV outcomes, Pre-intervention characteristics

High-risk Female (N=1,029) High-risk Male (N=1,044)
Variables Control Treatment p-value diff. Control Treatment p-value diff.
(1) (2) (3) (4) (5) (6)
Socio-demographics
Age (years) 21.4(1.3) 21.6 (1.3) 0.24 21.4(1.3) 21.3(1.3) 0.64
Currently attending school (Yes=1) 257 (25%) 350 (34%) 0.04 334 (32%) 396 (38%) 0.13
Years of education 11.5 (1.43) 11.6 (1.28) 0.60 11.6 (1.26) 11.6 (1.20) 0.94
Speaks English as primary/secondary language (Yes=1) 916 (89%) 946 (92%) 0.18 939 (90%) 939 (90%) 0.97
Does not have a partner (Yes=1) 72 (7%) 61 (6%) 0.66 83 (8%) 104 (10%) 0.44
Religion (Muslim=1) 360 (35%) 401 (39%) 0.53 511 (49%) 407 (39%) 0.16
HIV outcomes

Tested for HIV in last 6 months (self-reported) 93 (9%) 93 (9%) 0.93 52 (5%) 52 (5%) 0.9
Number of current sexual partners 0.74 (0.58) 0.80 (0.54) 0.19 1.40 (1.23) 1.41(1.07) 0.88
Sexual Concurrency last 6 mon (%) 110 (12%) 73 (8%) 0.13 562 (56%) 553 (55%) 0.73
Used condom w main partner last time 147 (17%) 146 (17%) 0.92 264 (36%) 256 (35%) 0.74
Used condom w secondary partner last time 47 (49%) 44 (47%) 0.84 355 (63%) 327 (58%) 0.29
Partner age difference >10 years 104 (13%) 96 (12%) 0.62 na na

Experienced STl symptoms in last 6 months 195 (19%) 175 (17%) 0.48 62 (6%) 62 (6%) 0.92
HIV Knowledge index (pca scores) -0.37 (1.74) -0.32 (1.76) 0.77 -0.50 (1.47) -0.30(1.63) 0.10
HIV Attitudes index (pca scores) -0.20 (1.32) -0.27 (1.30) 0.62 -0.27 (1.34) -0.29 (1.33) 0.87

For continuous variables, the table presents means and standard deviations. For binary variables, the table shows the sample size and the proportion of the variable in
percent terms.
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Subgroup Analysis

Table 2 presents the intent-to-treat results of the subgroup analysis for the high-risk sample,
with its breakdown per gender. Following 2010 CONSORT reporting guidelines (Moher et al.
2010), unadjusted means and standard deviations are presented for both treatment and
control groups at follow up. The table also reports the adjusted impact estimates and their
respective p-values when controlling for a series of covariates, including the baseline value of
the outcome of interest. For practically all outcomes, the unadjusted and adjusted point-
estimates are very similar. With the exception of condom use, the coefficient signs of all
outcomes are in the direction of increased safer sexual practices. As rare outcomes, the

absolute effects sizes are small, but their percent change is often large.

In this exploratory analysis, the data suggests that MTV Shuga increased the “short-term”
indicator for HIV testing (0 to 8 months after program exposure, self-reported) by 3.3
percentage points (95% Cl=0.7 to 5.9), an increase of 32 percent with respect to the control
mean. This was driven by an increase of 4.8 percentage points (95% Cl=3.1 to 9.1) among
females, which represented a 41 percent increase. The intervention had larger effects on the
objective HIV testing indicator (8 to 10 months after program exposure). Shuga increased this
indicator by 4.8 percentage points (95% CI=1.4 to 8.1), which represented an increase of 184
percent with respect to the control mean of 2.6 percent. This impact was in turn driven by an
increase of 5.4 percentage points (95% Cl=0.2 to 8.7) among high-risk males, an increase by a

factor of five with respect to the control mean of 1.1 percent.
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Table 2. Average Treatment Effects for high-risk youth, Gender breakdown

Adjusted difference,
Outcomes (miz:irole) ::ezt::g; percentage points, pca vapl;e n
’ ! scores (95% Cl)

Short-term HIV testing (self-reported) 10.3% (0.30) 13.3% (0.34) 3.3 p.p- (0.7 to 5.9) 0.013 1990
Female 11.6% (0.32)  15.6% (0.36) 4.8p.p.(3.1t09.1) 0.036 968
Male 9.1% (0.29) 11.1% (0.31) 1.8 p.p. (-1.9t0 5.6) 0.330 1022

Medium-term HIV testing (observed) 2.6% (0.16) 7.2% (0.26) 4.8 p.p.(1.4t08.1) 0.006 1559
Female 4.3%(0.20)  8.0% (0.27) 3.9 p.p. (-0.0 to 0.08) 0.081 772
Male 1.1% (0.11)  6.5% (0.25) 5.4 p.p. (0.2 t0 8.7) 0.002 787

Tested positive for chlamydia (%) 3.2% (0.17) 2.0% (0.14) -1.2 p.p. (-4.3 t0 1.8) 0.418 1557
Female 3.4% (0.18)  2.2% (0.15) -1.3p.p. (-4.4t0 1.8) 0.410 770
Male 3.1% (0.17)  1.7% (0.13) -1.4 p.p. (-4.9t02.2) 0.448 787

Number current sexual partners 1.03 (0.92) 0.97 (0.82) -0.059 (-0.14 to 0.02) 0.142 1988
Female 0.74(0.51)  0.78 (0.48) 0.02 (-0.05 to 0.09) 0.528 967
Male 1.30(1.12)  1.15(1.01) -0.14 (-0.30 to -0.02) 0.035 1021

Sexual Concurrency last 6 mon (%) 24.2% (0.43) 20.8% (0.41) -2.7 p.p. (-6.4t0 0.1) 0.142 1798
Female 6.4% (0.24)  5.3% (0.22) -1.1 p.p. (-0.4t0 0.2) 0.412 866
Male 40.2% (0.49)  35.4% (0.48) -4.1 p.p. (-10.4 t0 2.2) 0.201 932

Chose condoms over money (%) 36.5% (0.48) 36.8% (0.48) 0.2 p.p. (-5.7 t0 6.2) 0.946 1990
Female 21.9% (0.41) 26.4% (0.44) 3.6 p.p. (-2.4 t0 9.6) 0.238 968
Male 50.3% (0.50)  46.9% (0.50) -2.7 p.p. (-10.7 t0 5.2) 0.497 1022

Used condom w main partner last (%) 40.0% (0.49) 37.3% (0.48) -0.9 p.p. (-6.1t0 4.2) 0.724 1552
Female 31.8% (0.46) 27.1% (0.44) -4.7 p.p. (-11.3t0 1.9) 0.160 794
Male 48.5% (0.50)  48.2% (0.50) 4.0 p.p. (-5.1t0 13.1) 0.384 758

Used condom other partner last (%) a/ 70.8% (0.45) 64.5% (0.48) -0.5 p.p. (-10.8 t0 9.9) 0.925 375

Partner age difference >10 years (%) b/ | 10.6% (0.31) 11.1% (0.31) 1.1 p.p. (-3.2 to 5.6) 0.605 862

HIV Knowledge index (pca scores) ¢/ 0.083 (1.57) 0.377 (1.67) 0.214 (0.039 to 0.388) 0.017 1889
Female 0.186 (1.56)  0.524 (1.72) 0.290 (0.039 to 0.541) 0.024 935
Male -0.020 (1.58)  0.234 (1.61) 0.156 (-0.089 to 0.402) 0.210 954

HIV Attitudes index (pca scores) c/ 0.056 (1.51) 0.231 (1.53) 0.164 (0.011 to 0.317) 0.036 1990
Female 0.009 (1.50)  0.180 (1.49) 0.187 (0.004 to 0.369) 0.045 968
Male 0.099 (1.52)  0.279 (1.56) 0.143 (-0.101 to 0.388) 0.247 1022

Standard errors adjusted for clustering at the screening location (80 clusters). Increases in indexes correspond to outcomes
more consistent with the messages of Shuga. a/ Males only, b/ Females only, ¢/ Effects reported in the text are in standard
deviations, which are obtained by dividing program impacts in pca scores by the standard deviation of the control group.
Effects in the converted scale are: Knowledge: All 0.14 SD (0.02-0.25 SD), Female 0.19 SD (0.03 to 0.35 SD), Male 0.10 SD (-

0.06 to 0.25 SD). Attitudes: All 0.11 SD (0.01-0.21 SD), female 0.12 SD (0.00 to 0.25), Male 0.09 SD (-0.07 to 0.26 SD).
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The data suggests a reduction of sexual partner concurrency among males. The average
number of current sexual partners (quantitative outcome) decreased by -0.14 (95% Cl=-0.30
to -0.02), a 10.7 percent reduction. Sexual concurrency did not decrease among females,
potentially due to floor effects (only 6.4 percent of control females, compared to 40.2 percent

of control males, reported engaging in sexual concurrency).

The intervention had impacts on both psychosocial outcomes. Statistical increases are
observed for the indexes of knowledge about HIV transmission (0.14 standard deviations, 95%
Cl=0.02 to 0.25) and decreases in stigma and negative attitudes towards HIV-positive people
(0.11 standard deviations, 95% CI=0.01 to 0.21). Impacts on females drove these results. The
program increased females’ knowledge and attitudes by 0.19 standard deviations (95%
Cl=0.03 to 0.35) and 0.12 standard deviations (95% CI=0.00 to 0.25), respectively. For males,

no statistically significant differences were found for either psychosocial outcome.

The intervention did not impact all outcomes of interest. For the combined and gender sub
samples, no effects were found on chlamydia infections and condom use. Among females,

the intervention had no effects on inter-generational sex.

Treatment effects are similar in magnitude to those reported for the average study participant
(Banerjee, La Ferrara and Orozco 2018), suggesting consistency of program effects between
average study participants and high-risk youth. Effect sizes were similar in terms of HIV
knowledge, attitudes towards HIV-positive people, and decreased sexual concurrency.
Similarly, the intervention had no impacts on condom use and inter-generational sex for both
populations. However, important differences emerged in HIV testing and STl infections. A
positive finding is that effect sizes were larger for HIV testing among high-risk youth for both

the short-term outcome (3.3 versus 2.5 percentage points) and the medium-term outcome
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(4.8 versus 3.1 percentage points). On the other hand, while the main paper reported a
decrease of chlamydia infections among females by 1.7 percentage points (a 55 percent
decrease with respect to the control rate), the decrease of 1.3 percentage points among high-
risk females was not statistically significant. Although the latter may potentially be explained

by power limitations, we cannot discard the lack of effects among high-risk females®3.

Effect-modification Analysis

Table 3 presents the secondary analysis per gender for the hypothesized moderators of
religion and television-watching habits. It reports the means and standard deviations of the
control group, the coefficients and the p-values of the treatment*moderator interaction term
(i.e., this coefficient measures the outcome difference between Muslims and Christians, and

between television daily viewers and non-daily viewers).

For both genders, the effect modification analysis suggests no differential effects existed
between Muslim and Christian participants. Only one out of 20 differential outcomes were

statistically significant, so by chance this may be a spurious result®.

The data also suggests an overall lack of differential effects by television-watching habits, with
only two out of 20 differential outcomes being statistically significant. No differential effects
were observed for treated male daily viewers with respect to male non-daily viewers. For the
female subsample, we observe two significant differences though these go in opposite

directions.

63 To detect the 1.3 percentage point decrease required a ten-fold increase of the sample size.

64 Muslim females became less likely to use condoms with their main partners compared to Christian females.
The joint-test for the treatment and interaction coefficients suggested condom use decreased among Muslim
females (Prob> F=0.001).
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Table 3. Moderating Effects of Religion and Television-Consumption Levels

Religion d/, T\[I‘:Lai::l;i;g
Outcomes Control p_ercentage p- percentage P- n
(mean, SD) points, means, | value points, means, value
pca scores pca scores

Short-term HIV testing (self-reported)

Female 11.6% (0.32) 2.1p.p. 0.50 4.4 p.p. 0.100 | 1029

Male 9.1% (0.29) -0.4 p.p. 0.86 -1.1 p.p. 0.630 | 1044
Medium-term HIV testing (objective)

Female 4.3% (0.20) 0.9 p.p. 0.80 3.2 p.p. 0.200 | 772

Male 1.1% (0.11) 0.7 p.p. 0.71 0.1p.p. 0.960 | 787
Tested positive for chlamydia (%)

Female 3.4% (0.18) 0.3 p.p. 0.79 -0.04 p.p. 0.071 | 770

Male 3.1% (0.17) 0.1 p.p. 0.90 -0.3 p.p. 0.802 | 787
Number of current sexual partners

Female 0.74 (0.51) 0.03 0.41 -0.00 0.886 | 967

Male 1.30(1.12) 0.14 0.08 -0.03 0.665 | 1021
Sexual Concurrency last 6 mon (%)

Female 6.4% (0.24) 0.2 p.p. 0.92 1.6 p.p. 0.553 | 866

Male 40.2% (0.49) 2.5 p.p. 0.64 1.9 p.p. 0.719 | 932
Chose condoms over money (%)

Female 21.9% (0.41) -0.9 p.p. 0.84 -5.4 p.p. 0.125 | 968

Male 50.3% (0.50) -2.3p.p. 0.60 2.0 p.p. 0.587 | 1022
Used condom main partner last (%)

Female 31.8% (0.46) -0.14 p.p. 0.02 5.1p.p. 0.441 | 794

Male 48.5% (0.50) 8.7 p.p. 0.21 8.8 p.p. 0.135 | 758
Used condom second partner last a/ 70.8% (0.45) -0.3 p.p. 0.98 -6.2 p.p. 0.579 | 375
Partner age difference >10 years b/ 10.6% (0.31) -1.3 p.p. 0.56 5.0 p.p. 0.026 | 862
HIV Knowledge index c/

Female 0.186 (1.56) -0.232 0.06 0.146 (0.09 SD) 0.281 | 935

Male -0.020 (1.58) -0.093 0.53 0.256 (0.16 SD) 0.098 | 954
HIV Attitudes index ¢/

Female 0.009 (1.50) -0.047 0.64 0.322 (0.21SD) 0.007 | 968

Male 0.099 (1.52) -0.007 0.95 0.06 (0.04 SD) 0.676 | 1022

Standard errors adjusted for clustering at the screening location (80 clusters). Increases in indexes correspond

to outcomes more consistent with the messages of Shuga. a/ Males only, b/ Females only, ¢/ Interaction effect

reported in pca scores and converted in standard deviations of the control group, d/ Religion moderator:

Muslim=1, Otherwise=0, e/ Television watching habit: Daily viewer=1, otherwise=0
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While female daily viewers had higher gains in terms of HIV attitudes compared to female
non-daily viewers (0.21 standard deviations, p=0.01); female daily viewers became more
likely to report engaging in inter-generational sex than non- daily viewers (5.5 percentage

points, p=0.03)%°,

Because coefficients of the moderator interaction terms were small and don’t show a general
pattern, lack of differential effects and not statistical power limitations (Gerber and Green
2012) are likely to explain potential consistent treatment effects across these different

subpopulations (Alosh et al. 2015).

DISCUSSION

To the best of the author’s knowledge, this post-hoc analysis is the first to study the
effectiveness of an HIV entertainment-education intervention on high-risk individuals using
field experimental data. Within the broader HIV literature, this is one of few HIV studies that

document larger behavioral effects for males®®.

The intent-to-treat results of the subgroup analysis suggest that MTV Shuga has small but
statistically significant effects on increasing knowledge about HIV transmission; and helped
reduce stigma and negative attitudes towards HIV-positive people. Impacts on psychosocial

outcomes have the potential to promote safer sexual practices. A recent mediation study

5 An increase in more favorable attitudes towards dating “sugar daddies” or older men may partly explain this
result. Treated females were 5.7 percentage points (95% Cl=0.01-0.11) more likely to agree or strongly agree
with the statement: “It is OK for a young girl to date an older married man if he offered to buy her clothes, shoes
and take her out”.

%6 Studies that find larger effects for males include Coates et al. (2014) that experimentally studied community-
based HIV interventions in four developing countries; and Jones, Orozco and Rascon (2019) that experimentally
studied a vocational training that included a soft-skills component targeted at HIV vulnerable youth in Malawi.
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(Orozco and Cluver 2019) using data from the Shuga trial finds that increased HIV testing was

mediated by increases in knowledge and attitudes.

MTV Shuga increased HIV testing for both the short-term (self-reported) and medium-term
(objective) indicators. The increase in the medium-term measure for men represented an
increase by a factor of five. This finding combined with an observed decrease in the number
of concurrent sexual partners among males is policy-relevant within the epidemiological
context of Nigeria and Sub-Saharan Africa®’. Considering their higher potential to contract
and spread HIV, behavioral effects on high-risk males may help prevent new HIV infections at

the population level (Padian 2011).

The lack of impacts on condom use for both genders is a disappointing result. The null effects
are further confirmed by the lack of effects on behavioral intentions and attitudes towards
condom use. Poor access cannot explain these results, as four in five respondents noted they
could get a condom within ten minutes. This finding is in contrast with previous studies that
have found that HIV entertainment-education increased condom use among male patients of
STI clinics in the US (Jones et al. 2013) and among student teenager populations in the US
(Kearney and Levine 2015) and Sub- Saharan Africa (Dupas 2011; Dupas et al. 2017). These
contrasting findings on condom use may potentially be explained by our study participants (i)
shifting to safer partners (i.e., learning the HIV-status of sexual partners and a decrease in
sexual concurrency) and (ii) by unprotected sex being less costly for our sample, who is older

and less likely to be in school.

57 Compared to female-controls, male-controls were four times less likely to get tested for HIV and six times
more likely to report sexual concurrency. These gender differences are observed in population-level studies as
well. Using epidemiological models, Case et al. (2012) estimated that sexual concurrency represented a fifth of
new HIV infections in Nigeria for the 2003-2012 period. Population surveys from Sub-Saharan Africa show that
compared to women, men are less likely to get tested for HIV and therefore to start treatment (Cohen et al.
2011; UNAIDS 2016).
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The intervention did not reduce inter-generational sex among females. This result may not be
surprising considering that this non-financial intervention was unlikely to have addressed
economic factors, which greatly drive inter-generational and transactional sex (Poulin 2007;
Dupas et al. 2011; Toska et al. 2015; Schaefer 2017). This finding is supported by recent
experimental research in Malawi, where a vocational training program reduced transactional

sex among vulnerable young females (Jones, Orozco and Rascon 2019).

The effect-modification analysis suggests program effects did not differ by audience’s religion
nor their watching habits, providing indicative evidence regarding the consistency of program
effects (Alosh et al. 2015) for large segments of our high-risk sample. MTV Shuga was not less
effective in promoting safer sexual practices among Muslim viewers, which held more
conservative views than their Christian peers®®. This finding provides quasi-experimental
evidence to support observational research in the US with individuals with strong religious
beliefs. That research suggests that mass media can favorably change these audiences’
attitudes about traditional gender roles and homosexual rights (Peterson and Donnenwerth

1998) and make them more accepting of scientific evidence (Collins and Sturgill 2013)%°.

In addition, this moderation study does not find evidence that the program was less effective
with individuals that watched television every day. This may suggest media-consumption
levels in our sample remain under the theorized media-saturation threshold; with

entertainment-education remaining an effective tool. This finding is consistent with

%8 This finding is relevant for MTV Staying Alive Foundation, the producer of MTV Shuga, given the continental
distribution of this program, including in the northern-Muslim parts of Nigeria.

5 However, program effectiveness for other cultural factors may be less clear. For example, Murphy et al. (2015)
finds that an educational narrative with messages about the importance of vaccinating against the human
papillomavirus was more effective in promoting vaccination uptake for the population whose culture was
portrayed in the program (Mexican-American versus White and African-American).
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observational research in the US (Heather et al. 2008) that finds that greater media exposure

of positive messages improved health intentions of audiences.

The study has two important strengths. First, it provides strong evidence that MTV Shuga was
effective in promoting safer sexual practices among high-risk youth. The internal validity of
study findings for this subsample was confirmed by (i) evidence of pre-intervention balance
of the baseline data and (ii) adjusted and unadjusted estimates of program impacts being
stable across practically all outcomes of interest (including the objective measures). Both
points reduce the likelihood that impact estimates are biased. Second, this paper provides
suggestive evidence that MTV Shuga worked across different subpopulations, key for
generalizability claims of study findings (Cook and Campbell 1979). This television drama was
effective in promoting safer sexual behaviors for both high-risk females and high-risk males
(though being more effective for males, partly because they began with higher levels of risky
sexual behaviors). Program effectiveness did not vary by participants’ religion or television-
watching habits. The lack of heterogenous effects is an important finding considering the

potential of mass media to reach large segments of the population.

This study had two important limitations. First, the selection of outcomes and moderator
variables was not pre-specified. Although this paper provides a detailed reasoning behind
their selection, concerns regarding reporting bias cannot be externally validated with a pre-
analysis plan (Chan 2005; Gamble et al. 2017). Second, statistical power limitations likely
affected study findings, increasing the likelihood of Type Il error: true effects not statistically
detected with the smaller sample (the subgroup and the effect-modification analyses

respectively represented less than half and a quarter of the sample size for which the trial
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was powered for). However, as noted in the above paragraph, impact estimates are unlikely

to be biased.

There are a number of knowledge gaps that follow from this study’s findings and would
benefit from further research. Future experimental research should be conducted in more
normal settings, namely, using public television broadcasts or online platforms (in both
saturated and non-saturated media markets). In contrast to one-off or infrequent behaviors,
such as HIV testing, the lack of effects on condom use suggests greater research is needed to
understand how to trigger habit formation effectively for consistent behavior change in the
long-term. Population surveys in the US (Shafii et al. 2004) and South Africa (Hendriksen et al.
2007) suggest habit formation is a necessary condition for promoting consistent condom use
among youth. To produce hypothesis-testing evidence for urban high-risk youth, future
studies should be designed to measure program effectiveness for this population; as well as

other populations at higher risk of contracting and spreading HIV’°,

CONCLUSION

With the rapid expansion of mass media in developing countries, entertainment-education
offers an important opportunity to promote positive behavior change (Moreau 2011; World
Bank 2016). This post-hoc study provides evidence that suggests that soap operas may be an
effective instrument in promoting HIV testing among high-risk youth, which are likely to have

higher HIV prevalence rates (UNAIDS 2014)"Y. The study also provides evidence that

70 Survey research in Sub-Saharan Africa suggests that HIV prevalence rates of men that have sex with men
(Dunkle et al. 2013, Sanders et al. 2013), people who inject drugs (Bowring et al. 2013, Peterson 2013) and sex
workers (Baral et al. 2016) are often three times higher than the prevalence rates observed in the general
population. In Nigeria, these three groups represent an estimated 3.4 percent of the population, yet they
account for 32 percent of new HIV infections (Nigeria Global AIDS Response Report 2017).

7L HIV+ people are the group central group in the 90-90-90 targets of the UNAIDS Fast Track Strategy (UNAIDS
2014). By 2020, this target intends for 90 percent of people living with HIV to get tested and learn their status;
of whom 90 percent are on treatment; of whom 90 percent are virally suppressed. It is estimated that only 38
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entertainment-education narratives reduced sexual concurrency among high-risk males.
Considering (i) the program’s effectiveness across different segments of urban high-risk youth
(despite their small size in percentage points); and (ii) the low costs of television and online
broadcasts and distribution, mass media entertainment can potentially be a cost-effective
tool for preventing HIV infections at the population level (Wakefield, Loken and Hornik 2010).
The policy and fiscal advantages of mass media entertainment over more resource-intensive
approaches are clearer in countries with generalized HIV epidemics, where UNAIDS (2005 and

2007) recommends targeting all segments of society.

ROLE OF THE FUNDING SOURCE. The sponsor of the study had no role in the study design,

data collection, data analysis, data interpretation, or writing of the report.

percent of HIV-positive people in Nigeria know their status, below the regional average of 45 percent (Nigeria
Global AIDS Response Report 2017).
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Table Al. Comparison Shuga Sample with Population-Level Survey (urban areas in

Southwest Nigeria)

Shuga Baseline | DHS - South West
Variable N Mean N Mean
Socio-demographics
Age 5,166 20.6 2,186 21.4
Gender (Female =1) 5,166 47% 2,186 68%
Christian 5,166 63% 2,186 67%
Muslim 5,166 37% 2,186 33%
Years of education 5,166 11.6 2,186 10.6
Household owns a television 5,166 91% 1,475 87%
House has cement walls 5,166 97% 1,475 82%
HIV Attitudes
seI(f:rae;cr;ember of your family got HIV, would you want it to remain a 5166 68% 1,961 55%
V;;Zfaubll;nsef\:/otmha;i;;:;):)?keeper had HIV/AIDS, would you buy fresh 5166 42% 1,961 55%
COPri?anii\:;i.th HIV should be blamed for bringing the disease into the 5166 36% 1,961 64%
Sexual behaviors
Used condom last time 2,678 51% 1,396 36%
Ever tested for HIV 5,155 26% 1,961 37%
Experienced STI symptoms in the last 6/12* months 5,166 5% 2,186 4%
WE(\:::jzgfrssguhaa:v?:;t:::)s in the last 6/12* months (among those 2933 1.4 1396 111

*The DHS used a recall period of 12 months, while the Shuga trial used a recall period of 6 months. The latter
was determined by the timing of the follow-up survey, originally planned six months after the intervention was

conducted.
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Table A2. Pre-intervention comparison of Sample High-risk pool versus Low-risk pool

Variables High-risk Low-risk High-risk L::(-
Mean N. Obs.

Socio-demographics
Gender (female=1) 50% 46% 2,073 3,093
Single (does not have a partner) 8% 33% 2,073 3,093
Age 21.4 20.0 2,073 3,093
Attending school 34% 43% 2,073 3,093
Religion (Muslim=1) 40% 35% 2,073 3,093
Watches TV everyday 54% 52% 2,073 3,093

HIV outcomes

re‘LeosrttZ(jj) for HIV last six months (self- 7% 4% 2073 3,093
Number of current sexual partners 1.09 0.25 2,072 3,088
Sexual concurrency in last 6 months 33% 0.00 1,919 1,014
Used condom w primary partner last time 25% 100% 1,598 740
Used condom w secondary partner last time 58% 97% 659 153

Increasing values of the dependent indexes correspond to outcomes more consistent with the messages of

Shuga.

Table A3. Attrition Rates

Panel A. Attrition rates of Follow-up survey
(Self-reported outcomes)

Diff. p-
Control Treatment value n
Shuga sample 3.5% 3.5% 0.93 5166
High-risk subsample 4.4% 3.8% 0.63 2073
Panel B. Attrition rates of Temporary clinics
(Objective outcomes)
Diff. p-
Control Treatment value n
Shuga sample 22.8% 23.4% 0.70 4986
High-risk subsample 20.7% 22.1% 0.49 1990
Baseline outcomes
Tested for HIV in last 6 months (self-reported) 6.5% 7.2% 0.58 1990
Sexual Concurrency last 6 mon (%) 36.2% 33.1% 0.30 1845
Used condom w main partner last time 30.8% 24.4% 0.06 1533
Experienced STl symptoms in last 6 months 12.2% 11.3% 0.65 1990

Standard errors adjusted for clustering at the screening center location (80 clusters).
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Abstract

Background: HIV testing is the gateway to treatment, which benefits the individual and the
general population through lower HIV infections. A recent trial showed that the television
drama MTV Shuga increased HIV testing among Nigerian urban youth. By decomposing
treatment effects, this study investigates the mediating effects of (i) knowledge about HIV
transmission, (ii) stigma and general attitudes towards HIV-positive people, and (iii) program
transportation experiences on increased HIV testing, in the short-term (0 to 8 months) and

the medium-term (8 to 10 months).

Methods: This study used data from a cluster randomized controlled trial conducted in
southwest Nigeria between 2014 and 2016. Data was analyzed from 18-25-year-old youth
that were sexually active at baseline and for which the trial had data for the outcome and the
three mediating variables at follow-up (n=1,894). Single mediator models were conducted to
identify the average causal mediation effect (Hicks and Tingly 2011). Multiple mediators
models (Preacher and Hayes 2008) were conducted to better assess the relative influence of

each mediator variable and to assess the robustness of study results.

Results: Despite the program’s small effects on HIV testing, which oscillated between 2.6 and
3.2 percentage points across the different mediation models, we are able to detect
statistically significant mediating effects. These jointly represented over half of the short-term
effects. Gains in knowledge about HIV transmission mediated 0.6 percentage points (95%
Cl=0.3 to 1.0); gains in more favorable attitudes towards HIV-positive people mediated 0.6
percentage points (95% CI=0.2 to 1.0); and greater program transportation or immersion
while watching the television show mediated 0.7 percentage points (95% CI=0.2 to 1.3).

However, mediation coefficients substantially decreased in the medium-term (despite
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impacts on HIV testing being similar in magnitude), representing a fifth of the short-term
estimates. As a result, they were no longer statistically significant. Transportation had the
strongest mediation influence on increased HIV testing of the three mediators. While it
mediated 22.2 percent of the total effect on the short-term indicator, knowledge and
attitudes mediated 14.8 and 18.5 percent, respectively. Its relative mediation influence

persisted for the medium-term indicator (6.3 versus 3.1 and 1.3 percent).

Conclusion: The mediating effects of program transportation were at least as influential as
the high-level constructs central to reasoned-oriented behavior models. This finding is
consistent with the theoretical underpinnings of entertainment-education and with modern
cognitive science that indicates that emotions can also play a key role in the “rational”
decision-making process, especially among youth. It also has policy implications for HIV
information campaigns in Sub-Saharan Africa. Considering that HIV awareness is already high
among youth in several sub-Saharan countries, the mediating influence of knowledge gains
are likely to further diminish. Thus, effective HIV prevention campaigns need to invest in new
formats that while appeal to youth’s rational side, should also aim to reach youth at a deeper
and more emotional level (Singhal et al 2004). Considering the diminished role of tested
mediators in the medium term, greater research is needed to identify the mediators that were

behind the sustained increase of HIV testing.
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INTRODUCTION

Storytelling has commonly been used in transmitting prescriptive and normative information
in most cultures for thousands of years (Sabido 2002). However, didactive forms of
communication have gain ground over narratives in conveying modern health messages
(Murphy et al. 2015). Entertainment-education is the purposeful use of mass media
programming aimed at educating and improving attitudes and behaviors with development
objectives (Singhal and Rogers 1999). A recent meta-analysis of entertainment-education
narratives (Orozco, Shen and Cluver 2019) suggests that this communication approach
promoted safer sexual behavior among youth in developed and developing countries. This

paper intends to provide insights on how it works.

A theory-based approach, entertainment-education often aims first to influence two
individual-level psychosocial mediators’? central to reasoned-oriented behavior models
(Bandura 2004, Ajzen 2014): knowledge (i.e., raising awareness and educating viewers about
an issue) and attitudes or viewers’ preferences for a given action’. Current neuroscience
research suggests that emotional and other non-cognitive components also serve as inputs

III

to the “rational” decision-making process (Bosse, Jonker and Treur 2008; Gutnik et al. 2006).
Kahneman (2011) argues that intuitive and automatic thinking (System 1) often steers

analytical thinking (System 2), especially for routines where conscious and deliberate

cognitive thinking would be too burdensome’®. In contrast to overtly persuasive messages,

72 |n contrast to structural or macro-social influences such as poverty, healthcare access, or cultural or legal
norms (Zimmerman et al. 2007; Mirkuzie et al. 2011; Kaufman et al. 2015).

73 Whereas social cognitive theory (Bandura 2004) argues that behaviors are learned by observing and imitating
the behaviors of models; the theory of planned behavior (Ajzen 2014) states that behavioral intentions are
determined by an individual’s attitudes or beliefs of a behavior as positive or negative.

74 Despite involving cognitive processes, System 1 is experiential and uses emotion-related associations and
intuitions when making decisions. This research is in line with the practical theory of empiricist philosopher David
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the extended elaboration likelihood theory (Cacioppo and Petty 1984; Slater and Rouner
2002) argues that when viewers are transported and emotionally immersed in a narrative,
they are more likely to absorb embedded messages’>. Targeting non-cognitive mediators may
be particularly effective with teenagers and young adults’®. Recent brain development
research suggest youth lack regulatory skills to weigh in implications of their decisions, with
emotions often triggering risky behaviors (Lansford and Banati 2018; Suleiman and Dahl

2012).

By decomposing treatment effects, mediation analysis tests components or mechanisms that
underlie the theory of change of interventions. It helps unpack the “black box” of how an
intervention worked (Imai et al 2011), a process often ignored by experimental studies
(Deaton 2010a and 2010b). From a policy perspective, mediation analysis is used to separate
mechanisms of an intervention that are critical to its success from those that are not, with the
goal to further target the former to improve program effectiveness (MacKinnon 1994;

Schmiege et al. 2009).

Identifying which mediators help adopt safer sexual practices remains an important gap in
the broader HIV literature (Jemmot et al. 2015). On the one hand, a series of mediation
studies of school and youth programs in South Africa (Jemmot et al. 2015; O’Leary et al. 2012)
and the US (Baumler et al. 2012; Schmiege et al. 2009) find that “traditional” psychosocial

constructs such as knowledge, attitudes and behavioral intentions played a limited role in

Hume, who argued that passions are the engine of people’s actions. Without them, people would lack all
motivation to act or even to reason, practically or theoretically (A Treatise of Human Nature, 1740).

7> Lab research provides empirical evidence for transportation positively mediating behavioral intentions (Hall
et al. 2011; Moyer Gusé 2008). These studies suggest that the mechanism behind transportation is the reduction
of counter-arguing, the thoughts that may dispute persuasive arguments (Benoit 1987). In other words,
audiences absorbed by an entertainment program are less likely to question and rebut program messages.

76 Because brain development continues to a lesser extent till the mid-20s, researchers (Sawyer et al. 2018) are
calling for adolescence to be expanded by health organizations from 10-19 to 10-24 years of age.
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mediating behavioral response. On the other hand, quasi-experimental research in Sub-
Saharan Africa shows the direction of HIV putative mediators is more complex than what
reasoned-oriented behavior models tend to assume. The altruistic assumption that people
that learn they are HIV-positive will reduce their risky sexual behaviors is one example. Gong
(2010) and Baird et al. (2014) find HIV-positive people that were adversely surprised by their

test results increased, not decreased, risky sexual behaviors.

The current mediation evidence for HIV entertainment-education faces two important
limitations. First, this research is often conducted in college labs (in the US), limiting its
external validity (Campbell and Stanley 1963). Second, most studies are based on post-
intervention surveys that are collected immediately after or within a few days of program
exposure, limiting their ability to measure behavior change. Cohort studies consistently find
that the “intention-behavior gap” (i.e., the difference between behavioral intentions and
actual behaviors) is often substantial, including for HIV testing (Mirkuzie et al. 2011), sexual
partner concurrency (McGarrity et al. 2017) and general health behaviors (Sheeran and Webb

2016).

HIV Testing and MTV Shuga

Despite important investments to increase access to HIV testing in Nigeria (National Agency
for the Control of AIDS 2015), it is estimated that only 34 percent of HIV-positive people are
aware of their HIV-status (UNAIDS Data Book 2017)”7. Only one in eight sexually-active young
adults have been tested in the last 12 months and know their status (UNICEF report, Multiple

Indicators Cluster Survey 2016-2017).

77 This percent is considerably below the 90-90-90 targets of the UNAIDS Fast Track Strategy (UNAIDS 2014). By
2020, this target intends for 90 percent of people living with HIV to get tested and learn their status; of whom
90 percent are to be on treatment; of whom 90 percent are to be virally suppressed.

187



Featuring prominent African actors and singers, MTV Shuga is a television drama designed to
promote safer sexual practices among African youth. A recent field experiment with 18-25-
year-old youth in Nigeria (Banerjee, La Ferrara and Orozco 2018) found that this program had
impacts in the intended direction for both HIV psychosocial and behavioral outcomes. Figure
1 displays the timeline of program effects on HIV testing. For a “short-term” testing indicator
(collected at the eight-month follow up survey) and a “medium-term” indicator (collected
after the follow up survey, between 8 and 10 months after the intervention), the television
drama increased this behavioral outcome in both time periods. This mediation analysis aims
to understand the cognitive and non-cognitive mediating variables that may be driving

program effects in both periods.

Figure 1. Effect timeline on increased HIV testing

Have you been tested for HIV in last 6 months? Individuals got tested for HIV in
Watched MTV nearby testing centers
Shuga (self-reported, short-term effect) (observed, medium-term effect)
Month 0 Month 8 Month 8-10

This paper asks the following two set of research questions. First, within a causal mediation
framework (Hicks and Tingly 2011; Imai et al. 2011), are program effects on HIV testing
separately mediated by (RQ 1a) knowledge about HIV transmission, (RQ 1b) decrease in
stigma and negative attitudes towards HIV-positive people, and (RQ 1c) a higher
transportation experience while watching the television program? Second, within an
associational framework (Preacher and Hayes 2008), what was the relative influence of each

mediator on increased HIV testing controlling for the other mediator variables (RQ 2a-2c)?
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This confirmatory study’® is testing the mentioned theoretical mediators for the following
three reasons. First, previous mediation studies of MTV Shuga and other HIV entertainment-
education interventions based on observational data suggest that interpersonal
communication and knowledge gains (Geary et al. 2007; Keating, Meekers and Adewuyi 2006)
and improvements in HIV attitudes (O’Leary et al. 2007) mediated safer sexual behaviors
among African youth. Second, the Shuga trial found statistically significant impacts on the
three mediating variables, a requirement for mediation analysis (MacKinnon 1994). Third, the
three mediators are high-level constructs at the core of the main theories underlying
entertainment-education. Excluded mediators, such as identifying with characters, tended to
be narrower or to be subsets of the tested constructs, making their comparisons less
meaningful (MacKinnon et al. 2002) 7. It was hypothesized that impacts on HIV testing were
positively mediated by each construct. Large indirect effects are rare in psychology because

of the prevalence of multiple mediators (Preacher and Kelly 2011).

In Figure 2, the solid lines describe the potential mediating relationships being tested under
the mediation framework of indirect and direct effects (MacKinnon et al. 2002)8. The study’s
theoretical model assumes that program impacts on the three mediating constructs
happened immediately after being exposed to the intervention. As a result, these impacts are

assumed to precede in time impacts on HIV testing, theoretically fulfilling the time-sequence

78 This mediation analysis is confirmatory in that it is constructed based on theory, with the goal to empirically
test predictions of the theory of change of entertainment-education. In contrast, exploratory mediation analysis
is used to identify a subset of potential mediators through data-driven strategies (McArdle 2014).

7% Although transportation conceptually differs from the other high-level mental constructs, it operationally
meets the criteria for a mediator or mediating variable. Namely, it (potentially) transmits the effects it receives
from the independent variable to the dependent variable (MacKinnon 2008).

80 The indirect effect of a mediator on an outcome is commonly calculated as the product (ap) of the path
between the intervention and the hypothesized mediator (a) and the path between the hypothesized mediator
and the outcome (B). Direct effects (t') measure the influence of other mediators not captured by the tested
mediators. The sum of direct and indirect effects equals the total effects on the outcome. The direction of the
direct effects can be the same or the opposite of indirect effects.
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requirement of mediation frameworks (i.e., mediators subsequently affecting the final
outcomes, Baron and Kenny 1986)8!. Multi-stage mediation is hard to interpret in a causal
framework as its pathways are not always conceptually clear (e.g., improved knowledge could
have directly increased HIV testing or indirectly done so through improved attitudes). For this
reason, multi-stage relationships between intermediate variables were not considered.

Behavioral intentions were excluded to focus on realized behavior change.

The simplifying assumption of no multi-stage relationships between mediators is likely to
underestimate the relative influence of transportation. Lab research suggests increased
transportation positively impacts knowledge and attitude outcomes (Hall et al. 2011; Moyer
Gusé 2008). This hypothesis is corroborated with the Shuga data, as HIV knowledge and

attitudes outcomes were statistically mediated by greater transportation by 14 and 26

Figure 2. Testing high-level constructs of the theory of change of entertainment-education

Treatment Mediating Constructs Behavioral Outcome
Knowledge ]\E
HIV
Attitudes ]’——' testing
Entertainment - 2

Education

81 This reasonable assumption can be challenged from a stricter point of view for the short-term measure.
Impacts on this and the three mediator variables were collected in the same data collection round, the eight-
month follow up survey. HIV testing, with its pre- and post-test counseling, is likely to increase HIV knowledge
and potentially improve attitudes for individuals that got tested prior to the follow-up survey. Because this
additional effect on mediators can endogenously inflate mediation quantities, indirect effects for both
psychosocial constructs should be read as upper-bound estimates in the short-term model. This potential
inflation issue may also affect the transportation variable, though probably to a lesser extent. Transportation
items were unrelated to HIV testing and the timing of most transportation questions focused while watching the
television drama.
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METHODS

Study Design and Sample

The Shuga trial was a field experiment conduced with 18-25-year-old youth in southwest
Nigeria. This region has a generalized HIV epidemic (UNAIDS 2005 and 2007), with an adult
HIV prevalence rate of 2.8 percent (Nigeria Global AIDS Response Report 2017). The
intervention was delivered through community film screenings, with no further HIV
information provided. To further focus on the effectiveness of the television drama, a placebo
rather than a pure control was used to “net-out” the effects of the intervention’s delivery
mechanism (i.e., the community screenings). Further details of the Shuga trial can be found

in Banerjee, La Ferrara and Orozco (2018) and Orozco (2019).

To give sufficient time for the intervention to potentially impact the HIV testing outcome in
the eight-month follow up survey, the sample was restricted to study participants that had
already started sexual activity at baseline (i.e., those who hadn’t needed to start a relationship
and subsequently get tested for HIV within a short time window. Thus, their inclusion would
have likely affected the study’s power). To avoid sample composition bias (Jones and Lang
1980), the sample was further restricted to study participants for whom the trial had data for
both HIV testing indicators and the three mediating variables. Ethics approval for the Shuga
trial was secured from the National Health Research Ethics Committee of Nigeria and the
ethics committees of MIT, Bocconi University, and Oxford University. The Shuga trial was
registered at the American Economic Association RCT Registry

(https://www.socialscienceregistry.org/trials/509).
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Mediation Framework

To estimate the indirect causal effect for each hypothesized mediator, three single mediator
models were conducted (Hicks and Tingly 2011; Imai et al. 2011). To estimate the relative
influence of each controlling for the other mediator variables, one multiple mediator model
was conducted (Preacher and Hayes 2008). Running both approaches also helps assess how

robust study results are to different methodological approaches (Lu and White 2014).

Single Mediator models

The below equations present the mediation framework for a randomized controlled trial.
Although the estimation of treatment impacts on Yi outcomes (equation 1) and on Mi
mediators (equation 2) pose no confounding issues given the random assignment of the
treatment (Ti); the estimation of the indirect or mediation effects on final outcomes (equation
3, with Mi corresponding to the multiplicative term af of Figure 2) usually violates the
unconfoundedness assumption as ej; and ejs are likely to be correlated (Vansteelandt 2009).
When the unconfoundedness assumption does not hold, causal estimates will be biased due

to omitted variable bias.

1. Yi=Ti+en

2. Mi=Ti+ej3

3. Yi=Ti+Mi+ep
By using the potential outcomes framework (Holland 1986), the Hicks and Tingly (2011)
method decomposes treatment effects to identify the average causal mediation effect

(ACME). This method still doesn’t produce a counterfactual outcome for the mediating

variable as potential outcomes for controls cannot be observed. To address this limitation,
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this method includes a sensitivity test to determine how robust results are to the violations
of the sequential ignorability assumption (Rosenbaum 2002)82. This sensitivity test shows
what correlation between ej; and ej3 is needed for the point estimates to be undistinguishable
from zero. The test intends to capture how large the effect of an omitted variable needs to
be to make a statistically significant effect zero or nonsignificant. Despite methodological
improvements, the causal mediation effect should be read as hypothesis-generating research

(Bullock, Green and Ha 2010; Gerber and Green 2012)%,

Multiple Mediators model

The multiple mediator analysis was based on structural equations commonly used in
mediation studies (Preacher and Hayes 2008); with the indirect effect calculated (MacKinnon
et al. 2002) as the product (ap) of the path between the intervention and the hypothesized
mediator (a) and the path between the hypothesized mediator and the outcome (B). See
Figure 2. By running the three mediator variables under one model, mediation quantities
should theoretically be lower with respect to single mediator models provided mediating

coefficients run in the same direction.

82 The sequential ignorability assumption applies the unconfoundedness assumption for the treatment
assighnment followed by the observed mediator, given the observed treatment status and pretreatment
confounders. This causal mediation approach assumes that the causal relationship between each mediator
variable and the outcome is not confounded by the other mediators post-treatment (e.g., improved knowledge
did not affect attitudes). Thus, the sequential ignorability assumption is hard to be met for high-level constructs,
and relies on the causal ordering being correct. The latter cannot be verified in the data and can only be
supported by theory (Imai et al. 2011).

83 Even with the use of experimental data and assuming high correlation levels between ei2 and ei3, the causal
mediation framework remains correlational and subject to confounding issues. For example, the extent to which
viewers absorb the HIV educational messages or get immersed in the show may be driven by unobservables that
may be correlated with HIV testing, biasing mediating estimates (e.g., an individual that is concerned about being
infected with HIV may pay greater attention to program messages).
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Measures

HIV testing

This study selected HIV testing from a list of behavioral outcomes for three reasons. First,
encouraging youth to get tested for HIV is one of the two main messages of MTV Shuga
(reducing risky sexual behaviors is the other). Second, items related to HIV testing were
included in the HIV knowledge and attitudes measures, improving the empirical link between
the psychosocial outcomes and HIV testing. Third, impacts on HIV testing were statistically
significant for two different periods, allowing researchers to measure mediating effects in the
short- and medium-term. Moreover, the medium-term indicator was independently observed
by researchers, overcoming concerns of social desirability bias of self-reported measures

(Brener et al. 2003; Minnis et al. 2009).

The short-term indicator was collected at the eight-month follow up survey (implementation
delays prevented collecting it after six months, the originally planned period). Individuals that
reported having gotten tested for HIV at least once before, were asked the last time they got
tested. Response options included less than six months ago, 6-12 months ago, 12-13 months
ago, and two or more years ago. A binary variable was constructed for individuals that
reported getting tested in the last six months. See Figure 1. The medium-term measure was
collected in the following way. Follow-up respondents from both treatment and control
groups were provided with phone-credit incentives (equivalent to USS$7.5) to return two
weeks later to the same 80 community centers where the screenings had taken place. Staffed
with clinicians from the University College Hospital-lbadan; these centers now served as
“temporary clinics” that collected objective measures for behavior change, including for HIV

testing. Clinic attendees were provided with information notes with the address of the closest
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HIV testing centers. The information notes included a unique identification number, allowing
researchers to observe which individual went to an HIV testing center (not their test results).
These notes were collected two months after the follow up survey. It was hypothesized that

the treatment group would be more likely to get tested compared to the control group®.

Mediator Measures

The eight-month follow-up survey measured program impacts on the three hypothesized
mediators. It collected a combined 21 items for the psychosocial variables of HIV knowledge
and attitudes. Most of these items were derived from the 2008 Nigeria Demographic and
Health survey. This population-level survey has been validated and applied to Nigerian youth
since 1990 (Fatusi and Blum 2008; Odu and Foluso 2008). While the knowledge module
intended to measure respondents understanding about the correct ways to contract HIV and
the benefits of HIV testing; the attitudes module intended to measure stigma and general
attitudes towards HIV-positive people (e.g., Would you buy from an HIV-positive
shopkeeper?). A few questions related to the main Shuga storylines were included in the
survey instrument (e.g., would you allow a boy with HIV to play soccer). A combined 12 items
were collected for the transportation measure. Iltems were adapted from Green and Brock's

transportation scale (2000). This module intended to measure the experiential and emotional

84 Unfortunately, it was not possible to learn when during this two-month window study participants visited the
HIV testing centers (as it was also the case for the short-term indicator, in terms when people got tested between
the community screenings and the eight-month follow-up survey). Conversations with clinic staff suggested that
most study participants went to get tested within the first couple of weeks. Because the outcome of interest
(i.e., subsequently going to an HIV testing center) was not incentivized, and because both experimental groups
were incentivized in the same way, the relatively large incentive should not affect the internal validity (Levine
and Parkinson 1994) of study findings for this outcome. However, the controlled setting of the temporary clinics
and the financial incentives adversely affects the replicability for a normal policy setting and its comparability
with the self-reported indicator. While the objective indicator may have induced testing through the provision
of information of nearby HIV testing centers (for both treatment and control groups), the self-reported indicator
was driven by a passive decision. This inducement may potentially explain the larger effects on the objective
measure.
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reactions the television program provoked on viewers. Respondents were asked, for example,
if they could imagine themselves being part of the story; if the program had affected them
emotionally; or if they felt the story had changed their life? Prior to the baseline, a series of
pilots were conducted to increase response variation and validate the psychosocial variables

in the study population (Presser et al. 2004) &>,

All three mediating variables were aggregated into indexes for the analysis. The construction
of indexes intended (1) to increase statistical power by reducing errors due to random
variation through aggregation (Jackson 2003) and (2) to minimize Type-l error inflation due to
multiple-hypothesis testing (Young and Karr 2011). These indexes were coded in a way where
answers consistent with Shuga’s objectives translated into higher values. For their
construction, principal component analysis for a family of outcomes was used (Anderson
1963, Jackson 2003). Table Al presents details of the indicators used in this study, including
the number of items, examples of question items and response formats for the index

indicators®e.

Statistical Analysis

To estimate the average causal mediation effect (Hicks and Tingly 2011), three single mediator
models were conducted, one for each potential mediating variable. The mediation analysis

used probit models for the outcome regressions. Calculation of uncertainty estimates is based

85 To the best of the authors’ knowledge, the transportation scale has not been validated with Nigerian youth.
The validation of the entertainment-education items was not conducted for financial and time constraints, as
their validation required conducting screenings.

86 Whereas the Cronbach alphas for the indexes of HIV knowledge and transportation were above the commonly
accepted rule for internal consistency of 0.70 (Kline 2000; George and Mallery 2003), the Cronbach alpha for the
Attitudes index was 0.47. Low alphas suggest that the included items were not closely related. This was partly
intentional as psychosocial indexes were intended to be comprehensive measures for the different topics
discussed in the three-hour season. These indexes may not be reliable measures for research projects studying
more focused interventions and narrower constructs.
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on the quasi-Bayesian Monte Carlo approximation (King, Tomz and Wittenberg 2000). Other
recent mediation approaches that aim to retrieve causal mediation quantities were
considered; however, these were not appropriate for the analysis of binary outcomes (Buis
2011) or lacked sensitivity tests of the sequential ignorability assumption (Buis 2011; Daniel
etal. 2011). To estimate mediation effects under the structural equation model (Preacher and
Hayes 2008), one multiple mediator model was conducted. Following MacKinnon (et al.
2002), the behavioral outcome was considered to be mediated by the hypothesized mediator
if (i) the intervention had a statistically effect on the hypothesized mediator (a), the
hypothesized mediator was associated with the behavioral outcome (B) after controlling for
the intervention effect, and (iii) the mediated effect was statistically significant (af). All point

estimates report 95% confidence intervals and were based on two-sided statistical tests.

RESULTS

Randomization Check and Sample Characteristics

Table 1 presents pre-treatment characteristics and outcomes of the study’ sample (n=1,894).
Just below half were women, with 21 being the average age of respondents. Nine in ten spoke
English as their first or second language (Shuga is in English), and nine in ten reported having

a sexual partner.

The table shows that treatment and control groups 8’ were balanced at baseline for socio-
demographic characteristics, for intermediate outcomes and for the short-term HIV testing

indicator (Control=6.1, Treatment=6.9 percent, with the difference not being statistically

87 The treatment sample is twice as large as the control sample as the Shuga trial had two treatment arms. While
one treatment group only watched MTV Shuga, a second treatment group was exposed to a five-minute
videoclip that provided information about prevalence HIV social norms. This mediation analysis combines both
treatment arms.
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significant t=0.71)88, Although pre-treatment balance suggest that program impact estimates
in the outcome and mediator regressions (equation 1 and 2 respectively) are likely to be
unbiased, the study’s outcomes of interest (mediated effects in equation 3) primarily depends

on the sensitivity tests meeting the unconfoundedness assumption (Rosenbaum 2002).

Table 1. Socio-demographic and HIV outcomes, Pre-intervention characteristics

Variables Control Treatment t-value|
(n=595) (n=1,299)
Individual characteristics
Age (years) 21.4(2.39) 21.4(2.34) 0.69
Gender (female=1) 42.5% 45.6% 1.27
Speaks English as primary or secondary language 90.8% 90.7% 0.05
Does not have a partner 9.9% 8.6% 0.91
Religion (Muslim=1, Otherwise=0) 40.5% 40.7% 0.09
Hypothetical mediators
HIV Knowledge index (pca scores) -0.45 (1.59) -0.31(1.67) 1.74
HIV Attitudes index (pca scores) -0.13 (1.31) -0.23 (1.30) 0.53
HIV Testing
Tested for HIV in last 6 months (short-term) 6.1% 6.9% 0.71

For continuous variables, the table presents means and standard deviations. For binary variables, the table
shows the sample size and the proportion of the variable in percent terms.

88 The objective medium-term measure was only collected at follow up. Given the experimental design of the
Shuga trial, the lack of the baseline outcome should not affect the causal interpretation for equation 1 and
equation 2 as experimental groups are in expectations identical (Baird et al. 2012; Bruhn and McKenzie 2009;
Todd 2014).
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Short-term Effects (0 to 8 months after program exposure)

Table 2 presents mediating or indirect effects for the short-term indicator. Panel A presents
the average causal mediation effects for the single mediator models (Hicks and Tingly 2011).
Under the three models, total effects on increased HIV testing oscillated between 2.6 and 3.1
percentage points (column 1). Direct effects, the influence of excluded mediating variables
that link the treatment to the outcome impact, represented three-quarters of the total effect.
The data suggests that program impacts on HIV testing uptake was greatly mediated by the
three mediating variables (column 3). Gains in knowledge about HIV transmission (RQ 1a)
mediated 0.6 percentage points (95% CI=0.3 to 1.0 p.p.) or 18.1 percent of the total effect;
gains in more favorable attitudes towards HIV-positive people (RQ 1b) mediated 0.6
percentage points (95%CI=0.2 to 1.0 p.p.) or 21.2 percent of the total effect; and greater
transportation (RQ 1c) mediated 0.7 percentage points (95%CI=0.2 to 1.3 p.p.) or 26.4 percent
of the total effect. Sensitivity results indicate that these causal estimates would only hold for

correlation levels between ej; and ej3 above 0.10-0.20 (column 5).

Panel B presents the indirect effects for the multiple-mediators model (Preacher and Hayes
2008). It displays the total effect on HIV testing (column 1) and per mediator, its indirect effect
size (column 4) and its percent contribution to the total effect when considering other
mediator variables (column 5)%. The total indirect effect adds up the three mediators (column
6). This associational model provides corroborative evidence that HIV testing was mediated
by the three factors. Following MacKinnon et al. (2002), the indirect effect and both paths

were statistically significant. Mediation quantities and the percent mediated were slightly

8 |ndirect or mediated effects are calculated as the product (ap) of the path between the intervention and the
hypothesized mediator (o, column 2) and the path between the hypothesized mediator and the outcome (B,
column 3).
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lower than estimates obtained through the single mediator models (as expected, as all
mediator variables positively mediated treatment effects). The impact of 2.7 percentage
points (95%CI=0.00 to 5.3 p.p.) on HIV testing was mediated by gains in knowledge about HIV
transmission by 0.4 percentage points (95%CI=0.00 to 0.7 p.p.), by gains in more favorable
attitudes towards HIV-positive people by 0.5 percentage points (95%Cl=0.1 to 0.8 p.p.), and
by gains in transportation by 0.6 percentage points (95%CI=0.00 to 1.1 p.p.). Again,
transportation had the strongest mediation influence of the three mediators. While it
mediated 22.2 percent of the total effect on HIV testing (RQ 2c), knowledge and attitudes
mediated 14.8 and 18.5 percent, respectively (RQ 1-2)%. Its greater influence was driven by
the intervention’s higher impacts on this mediator (path a). The combined indirect effect for
the cognitive and non-cognitive mediators was clinically and statistically significant at 1.5
percentage points (95%ClI=0.7 to 2.2 p.p.), mediating over half of the effect of MTV Shuga on

the short-term indicator (i.e., direct effects mediating less than half).

Despite their large relative contributions to the total effect, mediation quantities represent
small size effects (Preacher and Kelly 2011) considering the intervention’s absolute small

effect on HIV testing uptake (i.e., 2.6-3.1 percentage points).

% As robustness, the multiple mediators model added an index that measured audiences’ identification with
characters. The mediating influence of the character identification index was a third of transportation’s, with
the latter remaining the most influential mediator of this four-mediators model.
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Table 2. Mediating effects for short-term outcome

Panel A. Single Mediator Model

H (+) 0,
Mediator Total effect (95% Cl) Direct effect (95% Cl) Indirect effect (95% Cl), A Rho
variable (1) 2) ACME Mediated (5)
(3) (4)
Knowledge 0.031 (0.004 to 0.056)** 0.025 (-0.002 to 0.051) 0.006 (0.003 to 0.010)** | 18.1% 0.1
Attitudes 0.026 (-0.001 to 0.050) 0.020 (-0.006 to 0.045) 0.006 (0.002 to 0.010)** 21.2% 0.2
Transportation | 0.026 (-0.000 to 0.051) 0.019 (-0.008 to 0.045) 0.007 (0.002 to 0.013)** 26.4% 0.1
Panel B. Multiple Mediator Model
. o o .
Mediator Total Effect (95% Cl) a B Indirect effect (95% Cl), A Total Indirect Effects
variable (1) @) 3) (ap) Mediated (95% Cl)
(4) (5) (6)
Knowledge 0.340(0.205 t0 0.477)** | 0.011 (0.003 to 0.019)** | 0.004 (0.000 to 0.007)** 14.8%
Attitudes 0.027 (0.000 to 0.053)** | 0.167 (0.044 to 0.291)** | 0.026 (0.018 to 0.035)** | 0.005 (0.001 to 0.008)** | 18.5% | 0.015 (0.007 to 0.022)**
Transportation 0.934 (0.765 to 1.10)** | 0.006 (0.000 to 0.012)** | 0.006 (0.000 to 0.011)** 22.2%

*%0<0.0
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Medium-term Effects (8 to 10 months after program exposure)

Table 3 presents mediation effects for the medium-term indicator. These results can only
provide directional evidence, as mediation quantities are no longer statistically significant
under either mediation approach (though the percent they mediate tends to be statistically
significant). Direct effects now mediated over 90 percent of the total effect and became

statistically significant.

Total mediation effects represented a fifth of the short-term estimates (Panel B, column 6)
and were no longer statistically significant. Interestingly, the relative influence of
transportation with respect to both knowledge and attitudes also persisted in the medium-
term under the single mediator models (5.4 versus 4.0 and 2.6 percent respectively) and the

multiple mediators model (6.3 versus 3.1 and 1.3 percent respectively).
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Table 3. Mediating effects for medium-term outcome

Panel A. Single Mediator Model

1 0,
Mediator Total effect (95% Cl) Direct effect (95% Cl) Indirect effect (95% Cl), % Mediated Rho
. ACME
variable (1) (2) (3) (4) (5)
Knowledge 0.031 (0.010 to 0.047)** 0.029 (0.010 to 0.047)** 0.001 (-0.000 to 0.003) 4.0% 0.0
Attitudes 0.032 (0.013 to 0.049)** 0.031 (0.012 to 0.048)** 0.001 (-0.000 to 0.002) 2.6% 0.1
Transportation | 0.032(0.012 to 0.049)** 0.030 (0.010 to 0.048)** 0.002 (-0.002 to 0.006) 5.4% 0.0

Panel B. Multiple Mediator Model

Total Indirect
Mediator Total Effect (95% ClI) a B Indirect effect (95% Cl), (aB) | % Mediated Effects (95%
variable (1) (2) (3) (4) (5) Cl)
(6)
Knowledge 0.402 (0.250 to 0.513)** 0.002 (-0.003 to 0.008) 0.001 (-0.001 to 0.003) 3.1%
. 0.0031 (-0.001
Attitudes 0.032 (0.012 to 0.052)** 0.158 (0.021 to 0.294)** 0.003 (-0.004 to 0.010) 0.0004 (-0.00 to 0.002) 1.3% t0 0.007)
Transportation 0.800 (0.613 to 0.987)** 0.002 (-0.003 to 0.007) 0.0017 (-0.002 to 0.01) 6.3%

**p<0.05
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DISCUSSION

To the best of the authors’ knowledge, this is the first mediation study of an HIV
entertainment-education intervention that measures theorized mediators beyond two weeks
after program exposure in a field setting; and the first to complement self-reported outcomes
with objective measures for behavior change. Also, this is among the first mediation studies

that study time-decay relationships of mediators.

The study provides indicative evidence that HIV testing was strongly mediated by knowledge,
attitudes and transportation in the short-term (0 to 8 months), though these mediators
played at best a limited role in the medium-term (8 to 10 months). Two methodological
approaches gave consistent results across both periods, suggesting that methodological

differences are unlikely to qualitatively change study results.

Indirect effects represented over half of short-term effects. Gains in knowledge and attitudes
mediated each a fifth of program impacts; with transportation mediating a quarter. Medium-
term mediation quantities substantially declined amounting to a fifth of the short-term
estimates. The reduced influence of mediators is consistent with findings from a recent meta-
analysis of entertainment-education narratives (Orozco, Shen and Cluver 2019), which found
directional evidence of a time-decay relationship of entertainment-education narratives on
knowledge outcomes®!. Transportation was the most influential mediating variable for the
short- and medium-term measures. This finding adds to the growing body of literature on the

effectiveness of narratives in the health space. Quasi-experimental studies in the US of

91 According to that study, the effect size for studies that collected post-intervention data after a month of
program exposure (standard mean differences=0.15, 95% CI=0.08-0.22) was approximately a fifth of the effect
size of studies that measured effects within a month (SMD=1.14, 95% CI=0.61-1.68), with the difference in effect
size being statistically significant.
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popular television programs that included messages about cancer and the human papilloma
virus (McQueen 2011; Murphy et. 2011; Frank et al. 2015) found that impacts on knowledge,

attitudes and behaviors were mediated by increased program transportation.

Taking into account the time-decay influence of knowledge, attitudes and transportation as
mediating variables, and that program impacts on HIV testing rates were similar in absolute
terms for both periods, the study provides suggestive evidence that tested mediators were
“replaced” by others for the medium-term outcome. The mediating influence of untested
mediators increased from below half in the short-term to over 90 percent in the medium-
term. Identifying these untested mediators is key for designing sexual health interventions

to remain effective in the long term (Baumler et al. 2012).

This mediation study has two important strengths. First, the paper helps unpack the black box
guestion of how this theory-based intervention worked, and do so for two different periods
(studies that measure time-decay relationships of mediators remain rare). Mediation
estimates are subject to fewer confounding issues by using experimental data and the causal
mediation framework (Hicks and Tingly, 2011). Moreover, the theoretical framework of the
intervention and the timing of the post-treatment data collections help to reasonably rule out
the reversal of the causal pathway between mediators and HIV testing (theoretically for the
short-term and empirically for the medium-term outcome). Second, this paper provides
indicative evidence that entertainment-education mediators are at least as influential in
mediating program impacts than traditional psychosocial mediators. Under both mediation
approaches and for both measures of HIV testing (for a total of four comparisons), program
transportation mediated a larger percent of the total effect with respect to knowledge about

HIV transmission and attitudes towards HIV+ people. Moreover, considering that program
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transportation mediates impacts on HIV knowledge and attitudes (and that the reversal of
the causal pathway is more likely to inflate estimates of both psychosocial mediators),

estimates of the relative influence of program transportation are likely to be lower-bounds.

This study had three important limitations. First, study results should be interpreted as
associational. The sensitivity results suggest that omitted variable bias is likely to persist in
the causal mediation estimates, highlighting post-treatment confounding between the tested
high-level constructs (Imai et al. 2011). These theoretical and empirical limitations are
reminders that mediation analysis should be interpreted as hypothesis-generating and not as
hypothesis-testing research (Gerber and Green 2012; Bullock, Green and Ha 2010). Second,
because measurement instruments were not designed having in mind this mediation analysis,
instruments may not properly capture the intended constructs. Given that direct and indirect
effects run in the same direction, methodological research suggests that this type of
measurement error may overestimate mediation estimators (Le Cessie et al. 2012; Fritz,
Kenny and MacKinnon 2016). Third, the mediation analysis was not pre-specified in terms of
the selected outcome and hypothesized mediators. Despite what may seem to be clear
theoretical linkages with established psychological (Ajzen 2014; Bandura 2004) and
entertainment-education theories (Cacioppo and Petty 1984; Slater and Rouner 2002),
concerns regarding reporting bias cannot be externally validated with a pre-analysis plan

(Chan 2005; Gamble et al. 2017).

There are a number of knowledge gaps that follow from this study’s findings. Further
research is needed to identify effective mediators, especially for long-term behavior change.
Improvements in measuring cognitive and non-cognitive mediators should help researchers

understand if the theory underlying HIV behavior change campaigns adequately explains the
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adoption of sexual behaviors. Future research should study how entertainment-education
can complement HIV information-only interventions. For example, in light of the results of
Gong (2010) and Baird et al. (2014), which showed that HIV-positive people who were
adversely surprised by the results increased their risky sexual behaviors, an important line of
research will be to study if complementing current HIV counseling and testing protocols with
entertainment-education interventions may promote empathetic emotions and mitigate
anti-social behaviors (Murphy et al. 2011; Frank et al. 2015). Similarly, scaling up access to
antiretroviral therapy could be complemented with entertainment-education campaigns with
the goal of mitigating disinhibition behaviors (de Walque, Kazianga and Over 2012; Kembabazi
et al. 2013). To improve their internal and external validity, future mediation studies should

III

test potential “entertainment” mediators through separate experimental arms and do so in
field settings (Gerber and Green 2012). This can be accomplished by comparing an

entertainment-education versus an HIV information-only treatment arm.

CONCLUSION

Consistent with reasoned-oriented behavior models (Bandura 2004, Ajzen 2014) for HIV
testing (Mirkuzie et al. 2011; Kaufman et al. 2015), this study finds that increasing youths’
knowledge about HIV transmission, as well as reducing stigma and negative attitudes
towards-people can help promote this behavioral outcome. Findings also suggest that the
“entertainment” part of the intervention may have been more important in promoting HIV

III

testing than its “educational” part. This finding is consistent with the theoretical
underpinnings of entertainment-education and with modern cognitive science (Bosse, Jonker

and Treur 2008; Gutnik et al. 2006; Kahneman 2011) that indicates that emotions play a key

role in decision-making. This finding has policy implications for HIV information campaigns in
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Sub-Saharan Africa. Considering that HIV awareness is already high among youth in several
sub-Saharan countries®?, the mediating influence of knowledge gains are likely to further
diminish. Thus, effective HIV prevention campaigns need to invest in new formats that while
they appeal to youth’s rational side, should also aim to reach them at a deeper and more

emotional level (Singhal et al 2004).
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92 According to 2013 Nigeria Demographic Health Survey, among urban 15-24-year-old Nigerian youth, 98
percent had heard about HIV/AIDS and 80 percent knew that condom use prevented HIV infection.
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Table Al. HIV Testing and Potential Mediators

No.

Construct Description Example items ltems Response format | Alpha
Behavior outcome (Y)
Behavior outcome for
. Less than 6
HIV testing collected at
. months ago, 6-12
HIV testing follow up. Constructed
Lo . When was the last months ago, 12-
indicator (self- variable measures . 1 na
. . time you were tested? 23 months ago, 2
reported) testing six months or
i or more years
less prior to the follow- 280
up survey &
Individual got tested in
. Behavior outcome for nearby HIV testing
HIV testing . S
o HIV testing within two center, tracked
indicator . . 1 Observed na
months of follow-up through information
(observed) .
survey note provided by
research team.
Potential Mediators (M)
Number of correct
Index capturing sources of contagion
individuals' knowledge listed, aware of anti- True/False,
HIV Knowledge .. . . .
index about HIV transmission retroviral therapy, 14 Multiple options, 0.72
and benefits of HIV knows a second HIV Open questions
testing test is necessary after
three-month window.
Would not prefer to
g . Yes/No, 4-points
. . keep HIV of family
HIV Attitudes Index capturing scale (Strongly
N R member a secret,
towards HIV- individuals’' attitudes agree, Agree,
. . would reveal HIV 7 . 0.47
positive people toward HIV-positive . Disagree,
. status, an HIV-positive
index people strongly
boy should play disagree)
football. g
5-point scale
. You wanted to learn P
Index capturing (Strongly agree,
o , how the story ended, .
individuals' level of . Agree, Neither
. . it affected you
Transportation transportation and . . agree nor
. . . emotionally, while 12 : 0.78
index emotional involvement . disagree,
. watching the program, .
when watching the . Disagree,
you found your mind
program. . Strongly
wandering. .
disagree)
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CHAPTER 6. SUMMARY AND DISCUSSION OF THESIS
FINDINGS

Overview

The objective of this thesis was to study the effectiveness of entertainment-education
narratives on promoting safer sexual behaviors among youth. The thesis had three aims: 1)
to carry out a meta-analysis of effectiveness trials of the available evidence; 2) to study the
effectiveness of the television drama MTV Shuga on youth that engage in risky sexual
behaviors in urban Nigeria; and 3) to shed light on the pathways through which this television
drama worked in increasing HIV testing. The three papers of this thesis fill several knowledge
gaps in the HIV entertainment-education literature, both in developed and developing
country contexts, including Nigeria. The current experimental and quasi-experimental

evidence on HIV entertainment-education has important methodological limitations.

Most experimental studies are limited to college labs in the US (e.g., Moyer-Guse and Nabi
2011), restricting the external validity of their findings (Campbell and Stanley 1963). Most of
these studies are reliant on post-intervention surveys collected immediately or a few days
after program exposure (e.g., Arroyave 2008; Lapinski 2008). Putting aside likely reporting
biases due to Hawthorne effects (McCarney et al. 2007), these studies are restricted to
studying effects on intended rather than realized behavior change. Cohort studies
consistently find that the “intention-behavior gap”, the difference between intentions and
actual behaviors, is substantial, including for HIV testing (Mirkuzie et al. 2011), sexual partner

concurrency (McGarrity et al. 2017) and general health behaviors (Sheeran and Webb 2016).

Most field studies of HIV entertainment-education interventions are based on observational

samples. Their impact estimates are likely to suffer from selection bias (Heckman 1979) as
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they often lack control groups (e.g., Jadranin et al. 2015; Pappas-DelLuca 2008; Ramirez et al.
2014) or lack baseline data to carry out difference-in-difference approaches (e.g., Boulay et
al. 2002; Collins 2003; Karlyn 2001; Mohammed 2001; O'Leary 2007; Shapiro 2006; Silvestre
et al. 2015). Studies based on propensity-score matching strategies often lack sufficient data

to control for confounding factors (e.g., Do et al. 2006; Farr 2005).

The first paper of the thesis (Chapter 3) is a meta-analysis that identified ten high-quality field
studies in developed and developing countries. It found evidence that indicated that
entertainment-education narratives had medium-size effects on increased knowledge and
small-size effects on decreased risky sexual behaviors. It found no effects on attitudes, though
methodological issues may partly explain the null effects on this outcome (i.e., studies that
measured impacts within a month of program exposure found negative effects while studies
that measured impacts after a month found positive effects). This review highlighted several
knowledge gaps in the field of entertainment-education research. Firstly, previous research
of HIV entertainment-education interventions in Sub-Saharan Africa has studied middle-
school students (Dupas 2011; Dupas, Huillery and Seban 2017; Milleliri, Krentel and Rey 2003)
and young adults living in rural areas (Vaughan et al. 2000); but no field studies have been
carried out for samples representative of the general urban youth population in this region.
Secondly, that available evidence tends to include only one gender in their samples (Vaughan
et al. 2000 being the exception). Thirdly, no field study of a television drama has studied
program effectiveness for high-risk youth in a developing country, crucial for curbing HIV
infections in the broader population (Padian et al. 2011; Jones et al. 2014). Finally, previous
studies have not collected objective measures for behavior change, including for HIV testing
and biomarkers for STls. The candidate attempted to address these knowledge haps in the

second and third thesis papers.
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The second paper of this thesis (Chapter 4) used RCT data of high-risk females (n=1,029), high-
risk males (n=1,044) and their combined samples (n=2,073) to study the effectiveness of MTV
Shuga on improving HIV knowledge and attitudes and reducing risky sexual behaviors. This
paper also measured the moderating effects of religion and media-exposure levels on this
high-risk population. These putative moderators have been studied thus far using
observational data and mostly in developed countries (e.g., Peterson and Donnenwerth 1998;
Collins and Sturgill 2013; Heather et al. 2008). The moderators paper found that the
intervention promoted safer sexual behaviors for both genders, with effects being larger for
males. It also found no evidence that the intervention was less effective for Muslims or for

individuals that watched television on a daily basis.

The third paper of this thesis (Chapter 5) studied the mediating influence on HIV testing of
three theoretical mediators: knowledge about HIV transmission, stigma and negative
attitudes towards HIV-positive people, and program transportation, or how immersed or
engaged a viewer was during and after watching the television drama. Though prior research
has studied pathway relationships of HIV school-based interventions in Sub-Saharan Africa
(Jemmot et al. 2015; O’Leary et al. 2012) and the US (Baumler et al. 2012; Schmiege et al.
2009), there is no mediation research of HIV entertainment-education interventions in this
region. Practically all mediation research of entertainment-education has been conducted in
US college labs, and is based on self-reported behaviors. This paper uses an objective measure
for HIV testing from a field trial. It found indicative evidence that increases in HIV testing
within 8 months of program exposure were greatly mediated by gains in knowledge, attitudes
and greater transportation. However, mediation coefficients for the medium-term indicator

(8 to 10 months) amounted to a fifth of the effects found in the short-term and were not
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statistically significant, suggesting other mediators drove behavioral response in the medium-

term.

Papers Two and Three jointly provide evidence about the potential transportability of
entertainment-education narratives across different populations. While the moderators’
paper provides evidence that this communication approach was effective across genders,
religious affiliation, and watching-habits; the mediators’ paper provides indicative evidence
that transportation or program immersion was at least as influential as gains in HIV knowledge
and attitudes in mediating program impacts on HIV testing. Engaging audiences at a deeper
level, which theoretically should mediate different populations in a similar direction, is at the
core of entertainment-education initiatives. Both papers had high external validity (Cook and
Campbell 1979), as they evaluated an existing program (generalizability across situations) and
their sample was derived from a sample to some extent representative of urban youth in

southwest Nigeria (generalizability across people).

This final chapter draws together key findings of the three thesis papers, their strengths and
limitations, and discusses policy implications. It concludes with suggestions for future
research, dissemination activities and a summary of new research projects the candidate is
leading in the field of entertainment-education.

Paper 1: The effectiveness of using entertainment-education narratives to
promote safer sexual behaviors of youth: A meta-analysis, 1985-2017

The first paper of this thesis was a meta-analysis that aimed to synthesize global evidence

about the effectiveness of entertainment-education narratives in promoting safer sexual
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practices among youth. As secondary outcomes, this review measured effect sizes for

knowledge and attitudes outcomes.

Description of included studies

The review was able to identify ten studies that met the eligibility criteria following Cochrane
Review guidelines. Five studies took place in the US (Vaughan et al. 2000; Milleliri, Krentel and
Rey 2003; Dupas 2011; Dupas, Huillery and Seban 2017; Banerjee, La Ferrara and Orozco
2018) and five in Sub-Saharan Africa (Solomon and DeJong 1988; Moyer-Guse and Nabi 2011;

Jones, Lacroix and Hoover 2012; Kearney and Levine 2015; Wang and Singhal 2016).

The country’s HIV prevalence rate when the studies took place varied between 0.6 and 7.0
percent. The review included complex school-based interventions in middle schools in
Cameroon (Dupas, Huillery and Seban 2017), Kenya (Dupas 2011) and Gabon (Milleliri, Krentel
and Rey 2003); mobile-based (Jones, Lacroix and Hoover 2012) and information sessions
targeted at patients of STI clinics (Solomon and Delong 1988); television dramas delivered
online to college students (Wang and Singhal 2016), and radio and television broadcasts
targeted at young adults in rural Tanzania (Vaughan et al. 2000) and teenagers in the US
(Kearney and Levine 2015). The review included results of the main paper of the Shuga trial

(Banerjee, La Ferrara and Orozco 2018).

The unweighted average age across studies was 19.3 years. Most included studies took place
in urban settings. The studied interventions included television screenings (n=5), television
broadcasts (n=1), radio broadcasts (n=1), videos delivered through smart phones or personal
computers (n=2), and printed comics (n=1). A dose-response relationship was hard to assess
due to the limited number of studies and wide dosage variation. While the experimental
studies had control over program exposure (as they were conducted in lab settings), the non-
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experimental evaluations were mostly field studies and were based on potential exposure to
public broadcasts. Controlled exposure was usually under one hour, while potential exposure
was above 40 hours. The meta-sample was large, with a total of 23,476 participants (a median
of 902 participants per study). The endline outcomes were measured between two weeks and
one year after program exposure, with six studies measuring outcomes after three months or

more.

Studies were of high quality, with the overall risk-of-bias deemed low using Cochrane Review
standards (Higgins and Greene 2011). The most common risk-of-bias was not fully blinding
participants and assessors (difficult in the context of behavior change interventions), followed
by incomplete outcome data at follow-up. Findings suggest that publication bias was likely to
be present, though it should not substantially change the estimates of study effect sizes. For
example, Rosenthal’s fail-safe test indicates we would need to include 45 null studies (or 5.6

studies null studies per included study) for the combined 2-tailed p-value to exceed 0.05.

Results: Primary Outcomes

This paper found evidence that youth that were exposed to entertainment-education
narratives were more likely than comparison participants to engage in safer sexual practices.
The study found statistically significant effects for three of the four measured sexual
behaviors. Three studies measured impacts on inter-generational sex, through the age-gap of
sexual partners. The effect size was not significant, however (SMD=0.06, 95% Cl=-0.06 t00.19,
four effect sizes). Two studies measured effects on the number of sexual partners. The effect
size was small and significant (SMD=0.17, 95% CI=0.02 to 0.33, three effect sizes). Six studies
measured unprotected sexual practices, defined by the review as measures related to condom

use and teenage pregnancy. The effect size was small and significant (SMD=0.08, 95% CI=0.03-
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0.12, nine effect sizes). Two studies measured ST/ testing and management follow up
practices, finding a small and significant effect (SMD=0.29, 95% CI=0.11 to 0.46, two effect

sizes).

The meta-analysis included some degree of study heterogeneity as it synthesized data from
non-identical interventions and from similar but different outcome indicators. Study
heterogeneity was recognized by applying the random-effects model (Hedges and Vevea
1998) and by calculating the |12 statistics (Higgins et al. 2003; Higgins and Greene 2011). While
study heterogeneity was not detected for unprotected sexual practices (Q =1.2, df(Q)=5,
12=0), study heterogeneity was high for the other three sexual behaviors: inter-generational
sex (Q =7.5, df(Q)=2, 12=73.3), number of sexual partners (Q=1.7, df(Q)=1, 12=40.3), and STI
testing and management follow up practices (Q =2.4, df(Q)=1, 12=57.9). Despite the large
meta-sample, the results of this review should be read cautiously given the small number of

included studies and their heterogeneity.

The pooled effect of the four behavior outcomes was small and significant (SMD=0.09, 95%
Cl=0.06 to 0.12, eighteen effect sizes). Though their pooling may be difficult to conceptually
justify, this pooled approach was used for sensitivity tests and to measure time-decay
relationships in the subgroup analysis. Sensitivity tests did not reveal single studies exerting
influence on the overall effect size or effects changing by removing studies assessed at high
risk of bias. The overall effect did not differ when pooling all behavior outcomes using a fixed-
effects model. Pooled estimates were approximately half the size found in previous meta-
analyses of mass media interventions (Lacroix et al. 2014; Shen & Han 2014). Though a

reduction of selection bias may explain this (as this paper excluded studies with weak
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identification strategies), a direct comparison is not possible given important differences in

terms of included interventions, age of study population, and meta-analyzed outcomes®3.

Secondary outcomes

Ten knowledge outcomes were retrieved from seven studies. Measurements for most studies
were comprehensive, though a few were restricted to measuring specific program messages.
A medium and significant effect was found for the pooled estimate for knowledge (SMD=0.67,
95% CI=0.32 to 1.02). Four attitudes outcomes were retrieved from four studies. All included
studies measured prevention intentions, with one study (Banerjee, La Ferrara and Orozco

2018) also measuring attitudes towards HIV testing and people living with HIV/AIDS.

Meta-analysis subgroup analysis: time decay-relationships

This paper concluded that the available evidence cannot provide research insights regarding
program moderators, neither through meta-analyzed results or through individual studies.
Because factors co-vary across subgroups in meta-analyses, the limited number of included
studies prevented conducting the moderators’ analysis related to individual characteristics
(e.g., gender), study design (e.g., experimental versus quasi-experimental) and intervention
characteristics (e.g., television versus radio). Data limitations also prevented individual
studies from measuring key moderators, such as the gender or the urban/rural location of
audiences. Except for Vaughan et al. (2000), no previous study was powered to study gender

heterogeneous effects.

93 To better understand the effectiveness of the storytelling format on youth, the scope of the meta-analysis was
narrower with respect to previous reviews of HIV mass media interventions in terms of intervention format (i.e.,
studies of flyers or public service announcements were excluded) and target population. This review was
restricted to 15-24-year old youth, as the psychological development, relationship characteristics and sexual
behaviors of this age group is likely to differ from older cohorts (Lansford and Banati 2018; Suleiman and Dahl
2012).

217



Although the subgroup analysis of the meta-analysis did not find evidence of a time-decay
relationship for the pooled behavior estimate (potentially indicating that short-term effects
persisted in the medium term), the small number of studies and the lack of studies with
individual-level panel data with several post-treatment surveys prevent ruling out alternative
explanations. The study found stronger evidence of a time-decay relationship for knowledge
outcomes, with the effect size consistently declining with the timing of the follow-up survey.
The effect size for studies that collected post-intervention data after a month (SMD=0.15,
95% CI=0.08 to 0.22) was approximately a fifth of the effect size of studies that measured
impacts within a month (SMD=1.14, 95% CI=0.61 to 1.68). This difference in effect size was
statistically significant (p=0.001). This finding is consistent with Brodie et al. (2001), which
through repeated cross-sectional data studied knowledge effects of an episode of the
television drama “ER” that discussed emergency contraception. That study found evidence of
short-term increases in awareness about emergency contraception, though knowledge gains

disappeared after two months of the television broadcast.

For attitudes outcomes, the moderators analysis could not reach conclusive findings. In fact,
the review provided indicative evidence about the methodological limitations “exit surveys”
or of post-treatment surveys collected immediately after program exposure, a common
practice in the entertainment- education literature. Negative (opposite) effects were
detected for the studies that measured outcomes within a month (SMD=0.20, 95% ClI=-0.36
to 0.04) and positive (intended) effects when attitudes were measured after a month
(SMD=0.08, 95% CI=0.05 to 0.10). Despite the limited number of studies for each period (n=2),
this contradictory finding is consistent with findings from individual studies that were based
on exit surveys (e.g., Lapinski and Nwulu 2008; Moyer-Gusé and Nabi 2011; Milleliri, Krentel

and Rey 2003). Those studies found negative effects on behavioral intentions and attitudes.
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This may suggest that self-reported biases are driving this unintended result, as the saliency

of the research may make participants perceive it as being “preachy” (Bensley and Wu 1991).

Quality of the Evidence

This meta-analysis concluded that the available evidence for the effectiveness of HIV
entertainment-education narratives for knowledge outcomes is strong; with further research
needed for both sexual behaviors and attitudes. Using the Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) criteria (GRADE Working Group 2004),
the quality of the evidence was considered moderate for inter-generational sex and
unprotected sex, and low for number of sexual partners and STl testing and management. A
“moderate” quality rating indicates further research is likely (very likely for a “low” rating) to
have an important impact on our confidence in the effect size estimate. For knowledge and
attitudes, it was rated high and very low respectively. These ratings may be conservative, as
research (Movsisyan, Melendez-Torres, and Montgomery 2016) shows that GRADE guidelines

rarely give high ratings to complex and field interventions.

The MTV Shuga trial: Method summary

The first and second papers of this thesis used data from the MTV Shuga trial (n=4,986,
effective panel), a cluster randomized control trial led by this doctoral candidate, that took
place between 2014 and 2016 in seven cities in southwest Nigeria. This region has an adult
HIV prevalence rate of 2.8 percent, below the national average of 3.1 percent (Nigeria Global
AIDS Response Report 2015). Thus, the HIV epidemic is classified as generalized in the study
setting, defined by UNAIDS (2005) as HIV prevalence rates exceeding 1 percent of the general

population.
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MTV Shuga is an educational television drama broadcasted in all Sub-Saharan countries
designed to (i) educate African youth on HIV risks, (ii) reduce stigma against HIV-positive
people, and (iii) promote HIV testing uptake and safer sexual behaviors. Shuga messages focus
on safe sex rather than abstinence. The trial studied the third season, composed by 8 episodes

that lasted a total of three hours.

Study participants were between the ages of 18 and 25. The trial’s sample was designed to
be as representative of the general urban-youth population: other than age, no exclusion
criteria were used. Eighty locations in seven cities were randomly assigned to treatment and
control groups. The doctoral candidate is one three Principal Investigators of the broader
Shuga trial. This trial was a collaboration amongst the Nigerian government, the Bill and
Melinda Gates Foundation, UK Department for International Development, Massachusetts

Institute of Technology, Bocconi University and the World Bank research department.

The main paper (Banerjee, La Ferrara and Orozco 2018, see Appendix 2) found significant
impacts in the intended direction for knowledge, attitudes and sexual behaviors for the
average study participant. Using a series of experimental arms described in the Methods
chapter, that paper found that social norms did not mediate outcomes of interest. The
outcomes of individuals that were experimentally exposed to a short video clips with social
norms information, or where randomly assigned to watch the television program with a
friend, did not differ from the outcomes of individuals that were not exposed to either arm.
The Shuga trial found experimental evidence that friends of treated viewers had a better
understanding about HIV transmission (i.e., information spillovers). However, these friends
were not more likely to report improved attitudes and behavior outcomes than the control

friends’ group.
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Paper 2: Does an Educational Television Series Work for the Population
Where It Matters Most? A Post-hoc Moderators Analysis of Youth Engaging

in High-Risk Sexual Behaviors in Nigeria

This second paper of the thesis aimed to measure the effectiveness of MTV Shuga on high-
risk youth (n=2,073). High-risk individuals were defined as those respondents who reported
at baseline at least one of the following four HIV-risk factors in the last six months: (i) had
unprotected sex in their last sexual encounter; (ii) engaged in sexual concurrency (i.e.,
simultaneously had two or more sexual partners); (iii) engaged in inter-generational sex,
defined as age-disparate relationships with 10 years or more age difference following Balkus
et al. (2015) and Schaefer et al. (2017); and (iv) reported symptoms for a sexually transmitted
infection. The selection of these high-risk behaviors was informed by considerations relevant
to the HIV epidemic in Sub-Saharan Africa. The subgroup analysis measured average
treatment effects (ATE) for high-risk youth, and ATE per gender. The effect-modification
analysis intended to understand if impacts differed (not ATE) for Christians and for Muslims;
or if impacts differed for individuals that watched television on a daily versus at a lower

frequency.
Study sample

The high-risk sample was balanced between experimental groups prior to the intervention,
including for the self-reported outcomes of HIV testing, condom use and STl symptoms. The
moderators paper also found that missing data patterns did not vary systematically by
treatment assignment, thus, ruling out attrition bias. While men and women engaged in

different risky sexual behaviors at baseline (e.g., men were more likely to report engaging in
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sexual concurrency and less likely to get tested for HIV, women were more likely to report

engaging in inter-generational sex).

Subgroup analysis of high-risk youth

The moderators paper suggests that MTV Shuga increased the “short-term” indicator for HIV
testing (0 to 8 months after program exposure) by 3.3 percentage points (95%Cl=0.7 to 5.9),
an increase of 32 percent with respect to the control mean. The impact was driven by an
increase in HIV testing uptake among females of 4.8 percentage points (95%Cl=3.1 to 9.1),
which represented a 41 percent increase. The intervention had larger effects on the objective
HIV testing indicator collected 8 to 10 months after program exposure. Shuga increased this
indicator by 4.8 percentage points (95% Cl=1.4 to 8.1), which represented an increase of 184
percent with respect to the control mean of 2.6 percent. This impact was in turn driven by an
increase of 5.4 percentage points (95% CI=0.2 to 8.7) among high-risk males, an increase by a
factor of five with respect to the control mean of 1.1 percent. The data suggests a reduction
of sexual partner concurrency among males. The average number of current sexual partners
decreased by -0.14 (95% Cl=-0.30 to -0.02), a 10.7 percent reduction. Effectiveness on high-
risk males is policy-relevant within the epidemiological context of Nigeria and Sub-Saharan
Africa. Compared to female-controls, male-controls were four times less likely to get tested
for HIV and six times more likely to report sexual concurrency. Similar gender differences for
both behavioral outcomes are observed in population-level studies (Case et al. 2012; Cohen
et al. 2011; UNAIDS 2016). Considering their higher potential to contract and spread HlV,
behavioral effects on high-risk males may help prevent new HIV infections at the population

level (Padian 2011).
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The intervention had impacts on both psychosocial outcomes. Statistical increases were
observed for the indexes of knowledge about HIV transmission (0.14 standard deviations,
95%CI=0.02 to 0.25) and decreases in stigma and negative attitudes towards HIV-positive
people (0.11 standard deviations, 95% CI=0.01 to 0.21). Impacts on females drove
psychosocial results. The program increased females’ knowledge and attitudes by 0.19
standard deviations (95% CI=0.03 to 0.35) and 0.12 standard deviations (95%Cl=0.00 to 0.25),
respectively. For males, no statistically significant differences were found for either

psychosocial outcome.

The intervention did not impact all outcomes of interest. For the combined and gender sub
samples, no effects were found on condom use. These null effects are further confirmed by
the lack of effects on behavioral intentions and attitudes towards condom use. Poor access
cannot explain these null effects, as four in five respondents noted they could get a condom
within ten minutes. This finding contrasts to existing research of HIV entertainment-education
interventions that finds increased condom use among patients of STI clinics in the US (Jones
et al. 2013) and among student teenager populations in the US (Kearney and Levine 2015)
and Sub-Saharan Africa (Dupas 2011; Dupas et al. 2017). These contrasting findings in condom
use may potentially be explained by (i) our study participants shifting to safer partners (i.e.,
by learning the HIV-negative status of partners as well as the observed decrease in sexual
concurrency being potentially driven by individuals cutting off the high-risk, non-primary
partner) and by (ii) unprotected sex being costlier for individuals in STI treatment (e.g., that
knowingly would infect sexual partners) and teenager students (e.g. likely to drop from school
due to an unwanted pregnancy). For the Shuga high-risk sample, however, less than 3 percent

tested positive for chlamydia and a third currently attended school.
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The intervention had no effects on reducing inter-generational sex among females. This result
may not be surprising considering that this non-financial intervention was unlikely to have
addressed economic factors, which are key determinants on the “supply side” of transactional
and inter-generational sex: poorer women are more likely to engage in these high-risk
behaviors (Poulin 2007; Dupas et al. 2011; Toska et al. 2015; Schaefer 2017). The lack of
effects on inter-generational sex among high-risk females is supported by recent
experimental research conducted by the candidate in Malawi. That research finds that by
increasing the economic prospects, a vocational training program decreased transactional sex
among vulnerable HIV young females. In contrast, the increase of economic prospects
increased the “demand” of transactional sex among male trainees (Jones, Orozco and Rascon

2019).

Treatment effects for high-risk youth on psychosocial and behavioral outcomes are similar in
magnitude to those reported for the average study participant of the broader Shuga trial
(Banerjee, La Ferrara and Orozco 2018), suggesting consistency of program effectiveness
between both populations (Alosh et al. 2015). Effect sizes were larger for HIV testing among
high-risk youth. While the main paper reported a decrease of chlamydia infections among
females, the slightly smaller decrease among high-risk females was not statistically significant.
Although the latter may potentially be explained by statistical power limitations due to the
use of much smaller samples (Glennerster and Takavarasha 2013), we cannot discard the lack

of effects among high-risk females.

Effect-modification results

Results of the effect-modification analysis suggests consistency of program effectiveness for

both moderator variables. For both genders, the effect modification analysis suggests no
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differential effects by the religion of treated respondents. In other words, despite holding
more conservative views than their Christian peers at baseline, MTV Shuga was not less
effective in promoting safer sexual practices among Muslim audiences. This quasi-
experimental finding provides support for observational research in the US with individuals
with strong religious beliefs. That research suggests that mass media can favorably change
audiences’ attitudes about traditional gender roles and homosexual rights (Peterson and
Donnenwerth 1998) and make audiences more accepting of scientific evidence (Collins and

Sturgill 2013). However, program effectiveness for other cultural factors may be less clear®.

The data also suggests an overall lack of differential effects by television-watching habits. No
differential effects were observed for treated male daily viewers with respect to non-daily
viewers. For the female sample, the study observes two significant differences though these
go in opposite directions. Because coefficients of the interaction terms don’t show a general
pattern for the two moderators, lack of differential effects and not statistical power
limitations (Gerber and Green 2012) may explain potential consistent treatment effects
(Alosh et al. 2015; Gerber and Green 2012). This finding contrasts with observational research
in the US (Heather et al. 2008) that finds that greater media exposure of positive messages
improved health intentions of audiences. One hypothesis that may explain these contrasting
results is that because media-consumption levels in our sample are lower compared to those
generally observed in the US, our study participants remain under the theorized media-

saturation threshold.

% For example, Murphy et al. (2015) finds that an educational narrative with messages about the importance of
vaccinating against the human papillomavirus was more effective in promoting vaccination uptake for the
population whose culture was portrayed in the program (Mexican-American versus White and African-
American).
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Paper 3: How did an Entertainment-Education intervention promote HIV

testing? A Post-hoc Mediation Analysis of the MTV Shuga Television series

The third paper of this thesis aimed at unpacking the black box to better understand the
mechanisms (Deaton 2010a and 2010b; Imai et al 2011) of how MTV Shuga worked in
promoting safer sexual behaviors. Specifically, it intended to shed light on mediator pathways
that could explain MTV Shuga’s impact on increased HIV testing in the short (0-8 months)-
and medium-term (8-10 months after program exposure). More specifically, it intended to
measure within a causal mediation framework (Hicks and Tingly 2011) the mediating
influence of three theoretical mediators central to reasoned-based behavior models (Ajzen
2014; Bandura 2002) and entertainment-education models (Cacioppo and Petty 1984; Slater
and Rouner 2002). The study provides indicative evidence that HIV testing was strongly
mediated by knowledge, attitudes and transportation in the short-term, though these
mediators played a limited role in the medium-term. The two methods gave consistent results
across both periods in terms of the relative ranking of the mediators’ influence, suggesting

that methodological differences are unlikely to qualitatively change study results.
Short-term effects (0 to 8 months after program exposure)

Despite the program’s small effects on HIV testing, which oscillated between 2.6 and 3.2
percentage points across the different mediation models, indirect effects represented over
half of the short-term effects. The single mediator models suggest that program impacts on
HIV testing uptake was mediated by gains in knowledge about HIV transmission (0.6
percentage points, 95% Cl=0.3 to 1.0); decreases in stigma and negative attitudes towards
HIV-positive people (0.6 percentage points, 95%Cl=0.2 to 1.0); and greater transportation
during and after watching the television drama (0.7 percentage points, 95%Cl=0.2 to 1.3).
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However, sensitivity results indicate that causal estimates would only hold for correlation

levels between ej; and ej3 above 0.10-0.20.

The multiple mediators model (Preacher and Hayes 2008) provides corroborative evidence
that HIV testing was mediated by the three mediators. Mediation quantities and the percent
mediated were slightly lower than estimates obtained through the single mediator models
(as expected, as the multiple mediators model takes into account the other tested mediators).
The impact of 2.7 percentage points (95%Cl=0.00 to 5.3) on HIV testing was mediated by gains
in knowledge (0.4 percentage points, 95%Cl=0.00 to 0.7), attitudes (0.5 percentage points,
95%ClI=0.1t0 0.8), and transportation (0.6 percentage points, 95%Cl=0.00 to 1.1 p.p.). Despite
their large relative contributions to the total effect, mediation quantities represent small size
effects (Preacher and Kelly 2011) considering the intervention’s absolute small effect on HIV

testing uptake (2.6-3.1 percentage points).

Transportation had the strongest mediation influence of the three mediators in the short-
term. While it mediated 22.2 percent of the total effect on short-term HIV testing, knowledge
and attitudes mediated 14.8 and 18.5 percent, respectively®. As noted in the mediators
paper, the relative influence of transportation may potentially be higher considering that (i)
transportation mediated on average a fifth of program effects on HIV knowledge and
attitudes and (ii) short-term mediation estimates for both psychosocial constructs are likely
to be inflated for individuals that got tested prior to the follow up survey (i.e., HIV pre- and

post-test counselling may improve knowledge and attitude outcomes).

Medium-term effects (8 to 10 months after program exposure)

% As robustness, the multiple mediators model added an index that measured audiences identifying and
connecting with characters. The mediating influence of the character identification index was a third of
transportation’s, with the latter remaining the most influential mediator of this four-mediators model.
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Medium-term results can only provide directional evidence, as mediation quantities are no
longer statistically significant under either mediation approach. Although the percent
contribution of the three mediator variables remained statistically significant under the single
mediator models, their sensitivity tests suggest that the HIV knowledge and transportation
indicators are not distinguishable from zero (Rho=0). Mediation quantities represented a fifth
of the short-term estimates, with the smaller total indirect effect becoming non-significant.
Mediation quantities were again consistent between both mediation approaches, with
indirect effects being slightly lower under the multiple mediators model. The reduced
influence of mediators is consistent across behavioral interventions, including with the
findings of the thesis meta-analysis (Orozco, Shen and Cluver 2019), which found supporting
evidence of a time-decay relationship of entertainment-education narratives on knowledge

outcomes.

Again, transportation remained the most influential mediating variable for the medium-term
outcome. The relative influence of transportation with respect to both knowledge and
attitudes persisted under the single mediator models (5.4 versus 4.0 and 2.6 percent
respectively) and the multiple mediators model (6.3 versus 3.1 and 1.3 percent respectively).
This finding is consistent with a series of quasi-experimental studies in the US of popular
television programs that included messages about cancer and the human papilloma virus
(McQueen 2011; Murphy et. 2011; Frank et al. 2015). These studies found impacts on

knowledge, attitudes and behaviors were mediated by program transportation.

Taking into account the time-decay influence of knowledge, attitudes and transportation as
mediating variables, and that program impacts on HIV testing rates were similar in absolute

terms for both periods, the data suggests tested mediators were “replaced” by others for the

228



medium-term outcome. The mediating influence of untested mediators, captured by the
direct effects in a mediation framework, increased from below half in the short-term to over
90 percent in the medium-term. ldentifying these untested mediators is key for designing

interventions to remain effective for long-term behavior change.

Strengths of the thesis

The three thesis papers made a series of original contributions to the HIV entertainment-
education literature. The first paper was the first meta-analysis conducted for HIV
entertainment-education narratives (previous reviews of mass media interventions included
non-narrative formats such as flyers and public service announcements). Overall, the quality
of studies in the meta-analysis was high; and results were robust to a series of methodological
decisions. The review excluded college lab studies and focused on effectiveness trials were
the type of program exposure followed that of the scaled-up intervention (e.g., “voluntary”
take-up for community screenings or “imposed” exposure for school-based interventions),
improving the external validity of study findings. The use of study participants from the
general population and the use of effectiveness trials mitigate concerns regarding its

scalability (Singhal and Rogers 2002).

To the best of the candidate’s knowledge, the second paper was the first to study the
effectiveness of an HIV entertainment-education intervention on high-risk individuals using a
field experiment complemented with objective measures of behavior change; and the first to
study the moderating influence of religion and television-consumption levels using a field
experiment in a developing country. This paper was also among the first mediation studies to

measure time-decay relationships of mediating variables.
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The third paper was the first to study the mediating influence of psychosocial and
entertainment-education mediators for an HIV entertainment-education program using a
field experiment and objective behavior measures; and the first in a developing country
where the post-intervention data was not collected immediately after program exposure, but

rather with a time delay.

The moderators and mediators papers shared three important strengths. First, both papers
had high external validity (Cook and Campbell 1979), as they evaluated an existing program
(generalizability across situations) and their subsamples were derived from a sample that to
some extent was representative of urban youth in southwest Nigeria (generalizability across
people). However, given the sample’s high levels of formal education (11 years) and English
fluency (nine in ten spoke it as their first or second language), findings cannot be extrapolated
to less educated contexts. Taking into account that the HIV epidemic is generalized in our
study setting (above 1 percent of the general population as defined by UNAIDS, 2005),
findings may potentially not be applicable to contexts with lower HIV prevalence rates.
Second, the use of objective measures for behavior change reduced the risk of social
desirability bias in impact estimates, a common concern in the broader HIV literature (Brener
et al. 2003; Minnis et al. 2009). Third, selection bias was greatly addressed by the use of
experimental data and evidence of pre-treatment balance between treatment and control

groups (World Bank 2011).

Each paper also had unique strengths. The moderators paper has two additional strengths.
First, it provides strong evidence that MTV Shuga was effective in promoting safer sexual
practices among high-risk youth. The internal validity of study findings for this subsample was

confirmed by (i) evidence of pre-intervention balance of the baseline data and (ii) adjusted
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and unadjusted estimates of program impacts being stable across practically all outcomes of
interest (including the objective measures). Second, this paper provides suggestive evidence
that MTV Shuga worked across different subpopulations, key for generalizability claims of
study findings (Cook and Campbell 1979). This television drama was effective for both high-
risk females and high-risk males (though being more effective for males, partly because they
began with higher levels of risky sexual behaviors). Program effectiveness did not vary by

participants’ religion or television-watching habits.

This mediators paper has two additional strengths. First, the paper helps unpack the black
box question of how this theory-based intervention worked, and do so for two different
periods (studies that measure time-decay relationships of mediators remain rare). Mediation
estimates are subject to fewer confounding issues by using experimental data and the causal
mediation framework (Hicks and Tingly, 2011). Moreover, the theoretical framework of the
intervention and the timing of the post-treatment data collections help to reasonably rule out
the reversal of the causal pathway between mediators and HIV testing (theoretically for the
short-term and empirically for the medium-term outcome). Second, this paper provides
indicative evidence that entertainment-education mediators are as influential in mediating
program impacts than traditional psychosocial mediators. Under both mediation approaches
and for both measures of HIV testing (for a total of four comparisons), program transportation
mediated a larger percent of the total effect with respect to knowledge about HIV

transmission and attitudes towards HIV+ people.

Limitations of the thesis

The thesis has a number of limitations. The main limitation of the meta-analysis is the small
number of included studies, especially as it prevented studying key moderators. Another
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limitation was the inconsistency and the imprecision of effects across studies, which reduced

the GRADE quality of evidence score despite the overall high quality of included studies.

The second and third papers have two shared limitations. First, the mediating influence of the
“entertainment” component is studied non-experimentally. The lack of an educational “HIV-
information-only” control prevents experimentally disentangling the mediating influence of
entertainment, including its mediators. For example, the study cannot experimentally test the
mediating influence of program transportation or character identification from other
potential mediators that were also likely influenced by the program’s messages (e.g.,
information about the risks of unprotected sex, information about new social norms among
youth of treating with respect HIV-positive individuals). Second, the analysis of both papers is
not pre-specified. Although both papers provide detailed reasoning behind the selection of
study moderators and mediators, and their overall analysis, concerns regarding reporting bias
cannot be externally validated with a pre-analysis plan (Chan 2005; Gamble et al. 2017). This
limitation is partly addressed by the titles of both papers including the term “Post-hoc
Analysis”, and by downgrading their findings to hypothesis-generating and not hypothesis-

testing evidence (Spieth et al. 2016).

The second and third thesis papers also have limitations unique to each. The moderators’
study has two additional limitations. First, power limitations are likely affecting detecting
statistical findings of this cluster RCT. The subgroup and the effect-modification analyses
respectively represent less than half and a quarter of the sample size for which the trial was
statistically powered for (i.e., effects by gender for the average study participant). While
treatment coefficients were often in the expected direction but not statistically significant

(suggesting potential Type Il error, effect is true but cannot be statistically detected), the
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study cannot rule out the null effect (the null hypothesis is true, and the program did not
impact a given outcome). Second, the trial’s delivery mechanism (i.e., the community
screenings) may have led participants to pay greater attention to the program messages
(compared to the attention participants would pay if watching the program on television or
in their laptop), confounding this additional attention with the show’s impact. This limitation
highlights the trade-off faced by mass media research between an “artificial” setting with low
external validity but more reliable impact estimates with high internal validity. An individual
watching the drama on television or online is more likely to be distracted. For example, a
marketing report in urban Nigeria (Consumer Lab Ericsson 2015) finds that half of youth while
watching a program online are also likely to be checking their emails, social media or visiting

other websites.

The mediators’ paper has two additional limitations. First, study results are to be interpreted
as associational. The simplifying assumption that mediation effects do not occur between
intermediate outcomes may not be a realistic assumption. Despite of the use of experimental
data, the sensitivity tests suggest that omitted variable bias may persist in the causal
mediation estimates. These theoretical and empirical limitations are reminders that
mediation analysis should be interpreted as hypothesis-generating and not as hypothesis-
testing research (Gerber and Green 2012; Bullock, Green and Ha 2010)%®. For example, the
extent to which viewers absorb the HIV educational messages or get immersed in the show
may be driven by unobservables that are correlated with HIV testing, biasing mediating

estimates For example, an individual that is concerned about being infected with HIV may pay

% Despite these limitations, the study of causal mechanisms or mediators is too important from both a research
and policy perspective that it is imperative to continue developing methodological tools than abandoning their
study (Imai et al. 2011).
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greater attention to program messages. Second, measurement issues may prevent
guantifying mediation estimates in a satisfactory manner. Because measurement instruments
were not designed having in mind this mediation analysis, instrument items may have not
properly captured the intended constructs. Given that direct and indirect effects run in the
same direction, methodological research suggests that measurement error is likely to over-

estimate mediation estimators (Le Cessie et al. 2012; Fritz, Kenny and MacKinnon 2016).

Directions for future research

There are eight knowledge gaps that follow from this thesis and would benefit from further
research. First, more experimental research of edutainment is needed, especially considering
the limited effectiveness that systematic reviews find of HIV information campaigns in
developing countries (Fonner et al. 2014, McCoy et al. 2010) and Sub-Saharan Africa (Harrison
et al. 2010, Michielsen et al. 2010, Mavedzenge et al. 2011, Krishnaratne et al. 2016). Urgent
research is needed in Europe, Latin America and South Asia, regions where the meta-analysis
found no high-quality studies that met the eligibility criteria of Cochrane Reviews. Future
experimental research should be conducted using public television/radio broadcasts or online
platforms in both saturated and non-saturated media markets. Research in these more
“natural” settings will give a more realistic estimate of program effectiveness as it will
incorporate differing distracting factors (and potential intra-household dynamics that emerge
from household members together watching and subsequently discussing program content).
Moreover, research of media broadcasts and online platforms will allow studying
interventions the way they will be scaled up. As a result, this research should provide inputs
for estimating cost-benefit and cost-effectiveness measures that policymakers need for their

investment decision-making.
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Second, improvements in measuring cognitive and non-cognitive mediators should help
researchers understand if the theory underlying HIV behavior change campaigns adequately
explains decision-making and the adoption of safer sexual behaviors. The thesis finding that
program transportation mediated HIV testing may suggest that less traditional mediators may
be driving behavioral impacts. Field experiments of interventions aimed at promoting non-
cognitive skills should shed further light on their mediating influence with respect to
traditional psychosocial constructs (Heckman, Stixrud and Urzua 2006; Jones, Orozco and

Rascon 2019).

Third, future research should study how entertainment-education can complement HIV
information-only interventions. For example, in light of the results of Gong (2010) and Baird
et al. (2014), which showed that HIV-positive people who were adversely surprised by the
results increased their risky sexual behaviors, an important line of research will be to study if
complementing current HIV counseling and testing protocols with entertainment-education
interventions can promote empathetic emotions (Murphy et al. 2011; Frank et al. 2015);

indirectly mitigating or reversing the negative effect of learning one’s HIV-positive status.

Fourth, research is needed to understand the dose-response and time-decay relationships of
entertainment-education, including the minimum amount of exposure to produce policy-
relevant effect-sizes in the long-term. It would be interesting to study if a higher dosage is
required for impacting outcomes such as condom use or chlamydia infections, outcomes the
thesis found limited impacts on. Or, with youth increasingly watching programs online, and
episode length rapidly shrinking (Digiday news article 2018), future research should study the
effect sizes of shorter but more frequent video clips delivered online. Given that

entertainment-education productions tend to be more expensive than traditional HIV
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information campaigns, future studies should conduct cost-benefit analyses to understand

the minimum audience threshold to justify these larger investments.

Fifth, to provide hypothesis-testing evidence, future studies should (ex-ante) be designed and
statistically powered to study program impacts on high-risk youth, including the study of key
moderators. For example, to study if an individual’s initial levels of HIV knowledge moderate
program effectiveness. While the thesis provides indicative evidence for key groups and
moderators, hypothesis-testing research is needed for a better informed and sustained scale
up. To maximize their epidemiological effectiveness in Sub-Saharan Africa, research is needed
in populations at higher risk of contracting and diffusing HIV, including men who have sex
with men (Dunkle et al. 2013; Sanders et al. 2013), people who inject drugs (Bowring et al.
2013; Peterson 2013) and sex workers (Baral et al. 2016). To improve the credibility of
behavior impacts, future research should complement survey work with objective

measurements of behavior change.

Sixth, to improve their internal and external validity, future mediation studies should test
potential mediators through separate experimental arms and do so in field settings (Gerber
and Green 2012). For example, future research should experimentally study the additional

III

effect that “entertainment” has on top of the “educational” component in mediating safer
sexual behaviors. This can be accomplished by comparing an entertainment-education versus
an HIV information-only treatment arm. Exploratory mediation analysis (McArdle 2014) is
needed to identify the most effective mediator variables behind the three tested indexes; as

well as other commonly studied mediating variables such as self-efficacious beliefs (Bandura

2004) or perception of social norms (Bursztyny, Gonzalez, and Yanagizawa-Drott 2018).
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Seventh, important knowledge gaps persist on understanding influential mediators for long-
term behavior change. Further research is needed to understand what mediators behind
medium-term effects on HIV testing were (i.e., direct effects, the influence of excluded
mediating variables that link the treatment to the outcome impact, represented over 90
percent of the medium-term effect). In contrast to one-off or infrequent behaviors, such as
HIV testing, the lack of effects on condom use in Paper and Paper 3 suggests research is
needed to better understand how to effectively trigger habit-formation for consistent
behavior change in the long-term. Population surveys in the US (Shafii et al. 2004) and South
Africa (Hendriksen et al. 2007) suggest habit formation is a necessary condition for promoting
consistent condom use among youth. Relatedly, the limited mediating influence that social
norms had on individuals’ attitudes and behaviors, reported by the main paper of the Shuga
trial (Banerjee, La Ferrara and Orozco 2018), highlights the need to do further social norms

research for both public and private behaviors.

Finally, to test the transportability of the broader concept of entertainment-education, future
studies should be carried out across different development sectors; and using different media
outlets (e.g., television, radio, mobiles, social media) and content formats (e.g.,

documentaries, dramas, reality shows, music).

Policy Implications

Results from this thesis suggest four policy recommendations. First, it is hoped that this thesis
will convince research donors that mass media campaigns can be rigorously evaluated
through creative experimental designs. The evidence base of mass media programs remains
dominated by lab experiments with low external validity and observational field studies with

low internal validity. In the case of the Shuga trial, the use of placebo screenings helped “net
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out” the delivery mechanism and evaluate the effectiveness of Shuga’s content. As
development partners are increasingly demanding higher quality evaluations (Banerjee and
Duflo 2009; Legovini, Di Maro and Piza 2015), entertainment-education needs to invest in

studies with more rigorous identification strategies. More research is needed to ensure

effectiveness and sustainability of the next generation of HIV behavior change campaigns.

Second, the small effect sizes found in this thesis should be relevant for policymakers for
several reasons. The benefits of preventing even a few HIV infections are substantial
considering the human and financial costs of this disease. On the other hand, although
program impacts are likely to be small for rare outcomes, their epidemiological importance is
not. The program’s impact on increased HIV testing and decreased sexual concurrency among
high-risk males (half of which reported at baseline engaging in sexual concurrency in the last
six months) has the potential to substantially cut new HIV infections at the population level.
Moreover, individual small effects can be rapidly aggregated by mass media into meaningful
population-level effects. Considering (i) the program’s effectiveness across different
segments of urban high-risk youth; and (ii) the economies of scale and the low-costs of
television and online distribution, mass media entertainment can potentially be a cost-
effective tool for preventing HIV infections at the population level (Wakefield, Loken and
Hornik 2010). MTV Shuga is broadcasted in all Sub Saharan countries. It has a strong social
media presence, with over 300 million social media interactions in the platforms of Facebook,
Instagram, and Twitter. The policy and fiscal advantages of mass media entertainment over
more resource-intensive approaches (e.g., cash transfers or face-to-face sensitization
interventions) are clearer in countries with generalized HIV epidemics, where UNAIDS (2005

and 2007) recommends targeting all segments of society.
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Third, with health behavior models increasingly focusing on macro-social and community-
level influences (Zimmerman et al. 2007; Mirkuzie et al. 2011; Kaufman et al. 2015), the thesis
provides indicative evidence that individual-level mediators remain playing a key role in
health behavior change. On the one hand, and consistent with reasoned-oriented behavior
models (Bandura 2004; Ajzen 2014) for HIV testing (Mirkuzie et al. 2011; Kaufman et al. 2015),
this study finds that increasing youths’ knowledge about HIV transmission and about the
benefits HIV testing, as well as reducing stigma and decreasing negative attitudes towards-
people can help promote this behavioral outcome. On the other hand, the mediation findings
also suggest that the “entertainment” part of the intervention may have been more
important in promoting HIV testing than its “educational” part. For both the short- and
medium-term outcomes, the mediating effects of transportation or emotional immersion in
the program are at least as influential as the high-constructs of HIV knowledge and attitudes.
This finding is consistent with the theoretical underpinnings of entertainment-education
(Cacioppo and Petty 1984; Slater and Rouner 2002); and with modern cognitive science
(Bosse, Jonker and Treur 2008; Gutnik et al. 2006; Kahneman 2011) and brain development
research of youth (Lansford and Banati 2018; Suleiman and Dahl 2012) that indicates that
emotions play a key role in decision-making. This finding has policy implications for HIV
information campaigns in Sub-Saharan Africa. Considering that HIV awareness is already high
among youth in several sub-Saharan countries, the mediating influence of knowledge gains
are likely to further diminish. Thus, effective HIV prevention campaigns need to invest in new
formats that while appeal to youth’s rational side, should also aim to reach them at a deeper

and more emotional level.

Fourth, entertainment-education interventions may require complementary and more

resource-intensive interventions to be effective with vulnerable populations. Economic and
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gender inequalities may potentially explain the null effects on inter-generational sex among
high-risk females (i.e., improvements in psychosocial outcomes by this informational
intervention cannot be translated into safer sexual practices if economic needs are not
addressed). This finding is consistent with observational research in Sub-Saharan Africa that
indicates that women are often unable to negotiate consistent condom use with their sexual
partners (Chirinda and Peltzer 2014; Hattori 2014). Similarly, research in this region indicates
that intergenerational sex is greatly driven by poverty and transactional relationships (Poulin
2007; Dupas et al. 2011; Toska et al. 2015; Schaefer 2017). Complementary interventions
aimed at reducing gender power inequalities and economically empowering women may be

needed to reduce inter-generational sex (Jones, Orozco and Rascon 2019).

Dissemination

The doctoral candidate has actively disseminated the results of this thesis. Dates and locations
are listed in page 3 (Publications and presentations arising from this thesis). He has made
presentations to MTV Staying Alive Foundation, the Bill and Melinda Gates Foundation, the
UK Department for International Development, the World Bank, and the broader global
development community working in entertainment-education and HIV/AIDS. Country
stakeholders and policymakers from the Nigerian government were targeted through in-
country presentations and workshops organized by the candidate in Abuja (2016) and Lagos
(2017). These workshops discussed evaluation results and their implications for future
programs and policies in Nigeria. The candidate has made academic presentations at Institute
Tecnologico Autonomo de Mexico-Research and Policy Center (Mexico City, 2016), Johns
Hopkins School of Advanced International Studies (Washington DC, 2015 and 2016), Campbell

Collaboration “What Works Global” Summit (London, 2016), the International
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Communication Association Conference (San Diego, 2017), Middlesex University-Economics
Department (London, 2017), and in two seminars at his department (Oxford, 2017 and 2019).
The doctoral candidate has made methodological and policy presentations to different units
of the World Bank in Washington DC, including the Behavior Change Community of Practice,
the Independent Evaluation Group, the Poverty Global Practice, and the candidate’s unit, the
development economics research group. The candidate wrote a blog in VoxDev (a leading
economics blog) and two blogs for the World Bank; and has been interviewed in a series of
international development conferences, including the 2017 IMF-World Bank Annual
Meetings. As part of his work at the World Bank, the candidate has regularly taught impact

evaluation courses to policymakers since 2012.

Next Steps

The doctoral candidate will remain committed to further strengthening the evidence-base of
entertainment-education. In great part due to his DPhil dissemination activities, he has been
invited to be a technical advisor for mass media research for UNICEF, the Rand Corporation,
the Bill and Melinda Gates Foundation, and the Social and Behavior Change Communication

Initiative, a multi-donor initiative.

The candidate remains working with the Shuga data on top of his DPhil research. After being
rejected by a leading economics journal, the main Shuga paper is being re-drafted to be
submitted to another economics journal. In 2019, the candidate co-authored the Shuga paper
on domestic violence outcomes. This paper was published in the May 2019 edition of the
“Papers and Proceedings of the American Economic Association”. In the near future, the
candidate will be carrying out an exploratory mediation analysis to identify what mediating
variables (including items that composed the three tested indexes) drove increased HIV
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testing in the short- and medium-term. He will also be carrying out a mediation analysis on
the “network” sample used in the main paper to estimate program spillovers on friends of
main study participants. The main paper found positive spillover effects on knowledge
outcomes, with suggestive evidence of negative spillover effects on HIV testing. A hypothesis
that may explain the latter result is that friends perceive the “common sexual pool” safer due
to observed increases in safer sexual behavior among main study participants. For this new
mediation analysis of the network sample, potential mediating variables will include the

sexual behaviors of main participants and the perception of HIV-risk among friends.

The DPhil research helped sharpen the research agenda of a new World Bank research
program on entertainment-education, launched by the candidate in 2016. Under this
program, the candidate is finishing a randomized control trial of radio and printed mass media
campaigns aimed at increasing purchases of solar lanterns in rural Senegal (Coville, Orozco,
and Reichert 2019). With the primary goal of assessing the transportability of entertainment-
education across different development sectors and media outlets, the candidate serves as

Principal Investigator for the following three RCTs in Mexico, Nigeria and Brazil.

In Mexico City (n=7,500), a study is testing the effectiveness of an educational movie on
preventing alcohol and drug addiction among middle-school youth. The study aims to shed
light on the role that the delivery mechanism may have on program effectiveness, with half
of the schools being exposed to the educational movie in school facilities and the other half
in movie theaters (the study partner, Cinepolis, has an active entertainment-education
program during weekday mornings). The eight-month follow up survey was collected in the

spring of 2019, with preliminary results expected in late 2019.
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In northern Nigeria (n=8,200), a study is testing the effectiveness of community sensitization
sessions designed to improve attitudes towards primary education, especially for girls’
education. The intervention includes video clips produced by Discovery Learning Alliance, the
foundation of the Discovery Channel. Unlike the Shuga screenings, which were presented as
entertainment screenings (e.g., no further HIV information was provided), the sensitization
sessions make salient the sanctioning of the social norm message: the community leader
opens and closes these sessions with the message that “education is important and aligned
with community and religious values”. The post-intervention survey is planned for November

2019, with study results expected in 2020.

In Bahia, Brazil (n=6,500), a study is testing the effectiveness of a peer-educator-led program
that includes entertainment-education video clips aimed at increasing aspirations and
reducing teenage pregnancies of high-school youth. Training is provided to teams of peer
educators who then disseminate this information in their schools. The central question of this
study is how to find the most effective to “seed” information in a community. The study will
experimentally measure the effectiveness of three selection strategies. Peer educators are
selected (i) by being nominated by school staff, the status quo selection strategy; (ii) by being
the most connected in terms of network centrality measures (Banerjee et al. 2016); and (iii)
by being “voted” the most popular student by their school colleagues. The latter two
treatment arms were based on a network census collected prior to the baseline. This
“seeding” design contrasts to the selection process of the Shuga trial, which studied spillover
effects on other community members when inviting an average youth (i.e., youth invited to
the community screenings were not selected based on network-centrality measures). The

Bahia trial intends to test if the most connected or liked peer educators are more effective in
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positively influencing the attitudes and behaviors of their classmates. The post-intervention

survey is planned for August-October of 2019, with study results expected in 2020.

For these three new trials, the candidate will be writing moderation and mediation analyses
papers. The three trials are powered to study average treatment effects per gender; and their
survey instruments have rich modules for a series of mediating outcomes. The candidate
hopes that his DPhil research and the new research projects will help him secure an academic

position.

It is hoped that this thesis and the above new research will help introduce entertainment-
education into mainstream development investments in HIV and other development sectors.
The hope is that the moderation analysis may help better target programs; and that findings
of the mediation analysis may help better design the content of information campaigns to
improve their effectiveness. The goal is that this research will provide rigorous evidence to

III

the argument about the “universal appeal” of engaging storytelling: that a well-told story will
appeal and awaken values (e.g., justice) and emotions (e.g., sympathy for those in greatest
need) present in the hearts of people regardless of where they live. Consistent with David

Hume’s argument that “reasons is the slave of passions”, that these emotions will be the

engine for motivating positive behavior change.
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