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Abstract

- Karen Meagher® - Gail Henderson? - Holly Peay* - Stuart Rennie3

In the field of biomedical HIV prevention, researchers have meaningfully incorporated behavioral and social sciences research
(BSSR) into numerous clinical trials, though the timing and degree of integration have been highly variable. The literature
offers few frameworks that systematically characterize these collaborations. To fill this gap, we developed a typology of
BSSR approaches within biomedical HIV prevention research. Focusing on trials that had safety and/or efficacy endpoints,
we identified five approaches for combining BSSR and clinical research: formative, embedded, parallel, explanatory, and
implications. We describe each approach and provide illustrative examples. By offering a shared vocabulary for distinguish-
ing the timing and design of collaborative BSSR and clinical research, this typology can facilitate greater transparency in
collaborators’ expectations and responsibilities, and help collaborators address challenges likely to be associated with such

interdisciplinary research.

Keywords Biomedical HIV prevention - Behavioral and social sciences research - Clinical trials - Interdisciplinary research

Introduction

Over the past 2 decades, behavioral and social sciences
research (BSSR) has increasingly been combined with clini-
cal research in fields as disparate as cancer, heart disease,
genetics, and HIV/AIDS [1, 2]. Such collaborations may
be peripheral to the clinical research question or essential
to understanding contextual factors. Those that are integral
to clinical research may focus on assessing the feasibility
and acceptability of the intervention, improving the design
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and conduct of the clinical research, or understanding the
environment in which the clinical findings are situated [3].
In the field of HIV prevention, BSSR has been situated
both within and alongside clinical research endeavors. It
is commonplace for biomedical HIV prevention trials to
include substantial BSSR components that contribute to
developing the clinical research and understanding the con-
text of the clinical research findings, while also furthering
both theoretical and empirical BSSR aims. The impetus for
such collaborations is grounded in both science and ethics.
The collaborations strengthen the science of clinical research
by examining its related sociobehavioral dimensions [4, 5],
and they advance ethical norms by incorporating the per-
spectives and experiences of communities in the design,
conduct, and dissemination of clinical research [6, 7].
There has been longstanding US government support for
interdisciplinary HIV/AIDS research. Beginning in 1988,
the Office of AIDS Research was established to coordinate
research across all institutes and centers at the National Insti-
tutes of Health (NIH) related to the multifactorial causes
and consequences of AIDS [8]. In the same year, interdis-
ciplinary Centers for AIDS Research were funded at US
medical institutions [9], many of which include a focus on
BSSR research [10]. However, frameworks that systemati-
cally characterize interdisciplinary HIV/AIDS research are
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limited. Recently, Gaist and Stirratt [4] published a frame-
work on HIV/AIDS-related BSSR, highlighting the impor-
tance of BSSR research in strengthening the design, conduct,
and interpretation of biomedical HIV research [4].

Our article aims to extend Gaist and Stirratt’s framework
by providing a typology that illustrates the range of collabo-
rative BSSR and clinical research in biomedical HIV preven-
tion. We first describe the process we used for developing
the typology of collaborative approaches. We then provide
a description of each approach, elaborating on their different
features, such as the objectives and degree of integration in
the study protocol. We include examples to illustrate study
designs, and when available we describe study findings to
demonstrate the richness and utility of data produced from
these partnerships. We conclude with suggestions for how
the typology can be used, particularly in addressing some
of the challenges often associated with interdisciplinary
research.

Developing the Typology

Our development process focused on identifying the breadth
of approaches to collaborative BSSR and clinical research
by examining a range of case examples. We first created a
list of past and current clinical trials in biomedical HIV pre-
vention (i.e., oral pre-exposure prophylaxis [PrEP], vaginal
and rectal microbicides, vaginal ring, diaphragm, voluntary
medical male circumcision, injectables, monoclonal anti-
body, and vaccines) by searching for trials on HIV-related
network and advocacy websites (e.g., HIV Prevention Tri-
als Network [HPTN], Microbicide Trials Network [MTN],
AVACQ). For each identified trial, we reviewed the clinical
trial protocol for inclusion of any BSSR, if the protocol was
publically available (e.g., on the HPTN and MTN web-
sites). We also searched the peer-reviewed literature and
HIV/AIDS conference abstracts (i.e., Conference on Retro-
viruses and Opportunistic Infections [CROI], International
AIDS Conference, International AIDS Society Conference
on HIV Science) to identify any BSSR linked to a biomedi-
cal HIV prevention clinical trial, as well as any BSSR find-
ings related to the clinical research. Lastly, we supplemented
this approach by reviewing the peer-reviewed literature of
behavioral and social scientists known to work collabora-
tively with clinical researchers in the biomedical HIV pre-
vention field. We reviewed only BSSR studies related to HIV
prevention clinical trials that had safety and/or efficacy end-
points. We excluded (1) trials with only standard quantita-
tive assessments on product acceptability, sexual behavior,
and adherence; (2) standalone BSSR related to biomedical
HIV prevention or ethics studies in which the primary asso-
ciation with the clinical trial was to gain access to the trial

population for research purposes unrelated to the trial’s find-
ings or implications; and (3) open-label studies.

Through reviewing the description of the BSSR com-
ponents in study protocols, manuscripts, and abstracts, we
identified five approaches for conducting BSSR together
with biomedical HIV prevention clinical trials, which we
categorized as follows: formative, embedded, parallel,
explanatory, and implications (Table 1). We also categorized
the five approaches by their timing in relation to the conduct
of the clinical trial: before, during, and after implementation
of the trial (Fig. 1).

Typology of BSSR Approaches in Biomedical
HIV Prevention Trials

Before the Trial: Formative

Formative research often uses qualitative data collection
methods, such as in-depth interviews and focus group dis-
cussions, to gather information from key stakeholders on
strategically selected topics to inform the development
of clinical research, interventions, or policies. Formative
research is typically conducted with potential trial partici-
pants and members of their communities before the clinical
trial begins. Emphasis is placed on gathering information
from individuals who have insights into the preferences of
their communities and who may have some influence over
trial processes. Formative research is conducted using a sep-
arate BSSR protocol and consent form(s) from those used in
the clinical trial because the trial is under development. The
funding source is often the same. The clinical investigator of
the future trial may or may not be included as a collaborator
on the formative BSSR protocol.

We identified three objectives of formative research: (1)
to determine whether the proposed clinical trial is accept-
able to the community and meets the community’s needs;
(2) to inform clinical and nonclinical components of the
trial, such as study design, recruitment approaches, reten-
tion procedures, and adherence counseling; and (3) to iden-
tify strategies for addressing challenges that arose in prior
clinical trials, such as poor adherence or unexpectedly low
HIV incidence in the study population [11]. An example of
formative research is provided below, demonstrating objec-
tives 1 and 2. Additional examples are provided in Supple-
mental Table 1.

Formative research was conducted to inform the study
design for the Breastfeeding, Antiretroviral, and Nutrition
(BAN) study and to ensure that the proposed clinical trial
met the community’s needs. The BAN study was a safety
and efficacy clinical trial of a maternal triple-drug antiret-
roviral regimen or infant nevirapine in reducing postpartum
HIV transmission through breastfeeding among women and
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infants in Malawi [12]. In-depth interviews, focus group
discussions, and other data collection approaches were
used to gather information from potential trial participants,
fathers and grandmothers of small children, and key com-
munity informants on infant nutrition, maternal nutrition,
and perceptions of study procedures. The formative find-
ings identified several issues that could have jeopardized the
the implementation of the trial. Changes were subsequently
made to the clinical trial protocol, including extending the
time participants received the study drug to account for a
longer weaning period, adding a nutritional supplement for
infants after breastfeeding cessation, and reducing blood
specimen collection [13]. In addition, the formative data
revealed many misunderstandings about clinical research
among potential trial participants and community members,
such as the belief that all study drugs had been previously
demonstrated to be safe and efficacious and that randomiza-
tion was based on individual health needs. These data led to
subsequent research to develop and evaluate a context-spe-
cific informed consent process for the clinical trial [14, 15].

During the Trial: Embedded

The embedded approach is one of two approaches in our
typology that are implemented concurrently with the clini-
cal trial (Fig. 1). This approach includes the description of
both BSSR and clinical study procedures in a single protocol
and consent form. The BSSR data collection instruments
and planned analyses are also included in a single protocol.
Clinical trial data may be used to identify and sample partic-
ipants for BSSR data collection, and also may be combined
with BSSR data to answer the BSSR research questions.
Depending on the study design, all or a subset of trial par-
ticipants are randomly or purposely selected to participate
in the BSSR data collection activities, though participants
can decline and remain in the clinical trial. Because of this
deeply interwoven approach, funding for the BSSR and clin-
ical components are likely provided from the same source,
and BSSR scientists are generally listed as collaborators on
the study protocol.

We identified 3 objectives of embedded approaches: (1)
to understand the broader social and environmental context
in which the clinical trial is situated and how that context
may affect the clinical trial findings; (2) to answer separate
but related BSSR questions; and (3) to inform clinical trial
procedures in “real time.” Objectives 1 and 2 are often inter-
twined. Two examples of embedded research are described
below. The FEM-PrEP trial demonstrates objectives 1 and
2, and the Microbicide Development Programme (MPD)
301 study demonstrates objective 3. Additional examples
are provided in Supplemental Table 2.

FEM-PrEP was a phase 3 safety and effectiveness trial of
tenofovir disoproxil fumarate and emtricitabine (TDF/FTC)
for HIV prevention among women in Kenya, South Africa,
and Tanzania [16]. Investigators used data on perceptions
of HIV risk collected quarterly via quantitative assessments
and on drug concentrations in blood measured monthly from
trial participants to examine the relationship between HIV
risk perceptions and adherence to TDF/FTC in a subsample
of the trial population. The researchers reported that having
some perception of HIV risk was associated with having
good study pill adherence; yet, not all participants with some
perception of risk adhered regularly, suggesting that other
factors also influenced adherence [17].

A large, comprehensive social science component was
embedded in the MDP 301 study, a phase 3, randomized,
double-blind, parallel-group clinical trial of 2% PRO2000
and 0.5% PRO2000 among women in Uganda, Tanzania,
Zamiba, and South Africa [18]. As part of this component,
mixed-methods research was conducted to triangulate data
collected on product use and sexual behavior using case
report forms, in-depth interviews, and coital diaries [19].
The researchers found that, although participants’ report-
ing of product use and sexual behavior varied among the
three methods of data collection, self-reported data col-
lected through the clinical case report forms were the least
reliable data. They also reported that most inconsistences
could be reconciled through the triangulation process [20].
A feedback loop was included in the trial protocol for com-
municating in “real time” the findings from the embedded
social science component to the clinical investigators, with
an overall aim of potentially making adjustments to data
collection or data as needed. Ultimately, attempts to adjust
the main clinical trial data set based on the findings of the
mixed-methods study were not possible, primarily due to the
“rigidity of RCT design” [21].

During the Trial: Parallel

Similar to embedded BSSR, parallel BSSR is implemented
concurrently with the clinical trial. Some objectives are
similar, such as (1) to provide context for interpreting the
clinical trial’s findings, and (2) to answer separate but related
BSSR questions. A third objective can also be present in par-
allel approaches: to inform implementation of future clinical
research and rollout, such as using data to inform future
biomedical HIV prevention clinical trials or HIV prevention
programs.

Of the two types of BSSR approaches that are conducted
concurrently with the clinical trial, parallel approaches
typically involve only partial interconnectedness with the
clinical research. There are three primary reasons for this.
First, the BSSR and clinical research are not combined into
a single protocol and consent process. Second, while clinical
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trial data may be used to identify and sample participants for
BSSR data collection, the BSSR data are typically analyzed
on their own and not combined with clinical trial data during
analyses (see Supplemental Table 3 for an exception). Third,
the funding source may be different. Three examples are
provided below, demonstrating objective 1 (Partners PrEP),
objective 2 (VAX004), and objectives 1 and 3 (Vaginal and
Oral Interventions to Control the Epidemic [VOICE]). Addi-
tional examples are provided in Supplemental Table 3.

BSSR investigators conducted a qualitative study with
Partners PrEP trial participants to better understand motiva-
tions for study product adherence among HIV-serodiscord-
ant couples participating in the trial [22]. Partners PrEP
was a multisite, phase 3, randomized, double-blind, 3-arm,
placebo-controlled trial of daily oral TDF or TDF/FTC for
HIV prevention among men and women in serodiscordant
relationships in Kenya and Uganda [23]. In-depth interviews
were conducted with trial participants from a study site in
rural southwestern Uganda and focused on exploring par-
ticipants’ experiences with adherence to the study drug, as
well as the impact serodiscordance had on their relation-
ship. Findings suggested that learning that one partner had
HIV but the other did not created a “discordance dilemma”
among couples, with the HIV-negative partner expressing
concerns about how to stay HIV-negative while remaining
in the relationship. Participants perceived PrEP, if proven
efficacious for preventing HIV transmission, as a means for
couples to stay together. BSSR investigators concluded that
relationship dynamics may have influenced adherence deci-
sions, as those who were motivated by a desire to remain in
their relationships may be more likely to regularly adhere to
the study regimen [22].

In VAX004, a phase 3 clinical trial of an HIV vaccine
(AIDSVAX B/B) among women and men in North America
and the Netherlands [24], BSSR investigators conducted in-
depth interviews with a subset of trial participants (men
who have sex with men at 5 US sites) to answer a separate
but related social science question—whether participa-
tion in an HIV vaccine clinical trial and trial-provided risk
reduction counseling influenced participants’ sexual behav-
iors. Participants viewed counseling positively, though the
researchers found that participants’ existing views and prac-
tices of risk-taking behavior—grouped as “balancing risks”
or “risk homeostasis”—Ilikely determined the influence of
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risk reduction counseling. For participants in the “balanc-
ing risk” group, risk reduction counseling increased their
awareness of their risky behaviors and helped to strengthen
their already established practice of balancing risk reduction
strategies and enjoying their sex life. For participants in the
“risk homeostasis” group, risk reduction counseling likely
did not influence their sexual behaviors, as these participants
had already accepted the potential consequences of their
risky sexual behaviors and had previously decided to accept
those risks rather than make changes to reduce them [25].
VOICE C was conducted in parallel to the VOICE study,
a randomized, placebo-controlled clinical trial to assess
daily oral TDF, oral TDF/FTC, and 1% tenofovir vaginal gel
for HIV prevention among women in South Africa, Uganda,
and Zimbabwe [26]. VOICE C was conducted at the Johan-
nesburg site and aimed to identify contextual factors that
influenced adherence. Often such data can also be used to
inform future biomedical HIV prevention clinical trials.
One VOICE C analysis focused on factors that influenced
retention to study clinic visits from a dataset of in-depth
interviews, serial interviews, and focus group discussions
with trial participants. BSSR investigators found that, among
other findings, nondisclosure of trial participation to sexual
partners and family members, primarily due to concerns that
a negative reaction would result, hindered participants’ abil-
ity to keep their study clinic appointments. Family and work
obligations were also noted as barriers, as were the length
of study visits. The authors stressed the importance of the
social context in which trial participants live, and empha-
sized that future trials should create an active and engaging
clinical trial culture that encourages trial retention [27].

After the Trial: Explanatory

In explanatory approaches, BSSR is conducted after the
clinical trial has ended or is coming to an end. The objec-
tive is to help explain or provide context for trial findings.
Two study designs are common: (1) post-trial BSSR data
collection with trial participants that is anticipated within
the original clinical trial protocol or added as an amendment
to a currently existing protocol; and (2) a separate study
with trial participants, and in certain circumstances, with
other members of the community. For both explanatory
study designs, clinical trial data may be used to identify
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and sample participants for BSSR data collection (e.g.,
participants with low or high adherence to the study prod-
uct). Funding is typically provided by the same source as
the clinical trial, and the clinical trial investigator may be
included as a collaborator on the explanatory BSSR study.
Two examples are provided below, demonstrating study
design 1 (FACTS 001) and study design 2 (FEM-PrEP).
Additional examples are provided in Supplemental Table 4.

As part of FACTS 001, a phase 3 trial of a pericoital
vaginal application of tenofovir 1% gel among women in
South Africa, in-depth interviews with trial participants
were conducted during their product discontinuation visit
in the clinical trial [28]. One purpose of the interviews was
to explore understanding about and feasibility of the product
regimen. Trial participants reported difficulties following the
prescribed regimen, such as the need to conceal gel use from
their sexual partners. BSSR investigators concluded that
regular use of the gel was not feasible, despite the favorable
views of the microbicide gel among participants [29].

In FEM-PrEP [16], a separate, follow-up explanatory
study was conducted after closure of the clinical trial to
identify reasons trial participants took the study pill, rea-
sons they did not, and reasons for overreporting adherence
during the trial. In-depth interviews and audio computer-
assisted self-interviews (ACASI) using a quantitative ques-
tionnaire were conducted with a subset of trial participants
in two sites who were selected based their composite drug
adherence scores (a combination of plasma tenofovir and
intracellular tenofovir diphosphate drug concentrations) over
time. Each participant was shown a picture of her adherence
drug concentration scores over time to facilitate discussion
of the reasons for adherence/nonadherence. Among partici-
pants with moderate and high adherence, five main factors
motivated them to take the study pill: (1) participant support
of the research, (2) HIV risk reduction (i.e., having hope or
an unrealistic belief that the study pill would reduce their
HIV risk), (3) pill-taking routines and adherence support
tools, (4) adherence counseling, and (5) partner awareness
and support [30]. Among participants with none/scarce and
moderate adherence, concerns about taking an investiga-
tional drug and anxiety about the known or perceived side
effects of TDF/FTC, as well as a dislike of the large pill size
and daily pill taking, negatively influenced adherence. Par-
ticipants also described an environment of broader discour-
agement, where their peers, sexual partners, and community
members negatively influenced adherence, primarily due
to concerns related to taking an investigational drug, HIV
stigma, and perceived side effects [31]. In addition, among
all participants, fear that they would be terminated from the
trial was the most frequently cited reason for overreport-
ing adherence, reflecting concern about the loss of indirect
benefits and ancillary health care they received as trial par-
ticipants. Other frequently mentioned reasons included not

wanting to disappoint trial staff, greater ease of overreport-
ing adherence, and fear of reprimand for nonadherence [32].
VOICE conducted a similar explanatory study, VOICE D,
which is described in Supplemental Table 4.

After the Trial: Implications

Research on broader implications is the second approach
in our typology that is conducted after the clinical trial is
completed. Using this approach, the BSSR research explores
the broader social and behavioral implications of the clini-
cal trial findings and/or of individuals’ participation in the
trial. Clinical trial data may be used to identify and sample
participants for the BSSR data collection, and a separate
BSSR protocol and consent form are likely used. Partici-
pants include trial participants but can also include other
members of the community. Funding is provided by the
same or a different source as the clinical trial, and the clini-
cal trial investigator is likely not included as a collaborator.

As a single example, in a study related to HIVIS03, a
phase 1/2 vaccine clinical trial among women and men in
Tanzania [33], BSSR investigators administered a structured
questionnaire at 2 time points after trial closure to assess
the persistence of social harms among a subset of trial par-
ticipants. Participants reported receiving negative comments
from a range of individuals about their trial participation that
reflected discrimination, stigma, and mistrust of the vaccine.
Workplace colleagues were the primary source of the nega-
tive comments, though such comments decreased over time.
Participants also reported that some friends, family mem-
bers, and health care providers also spoke negatively about
their involvement in the trial, but these experiences occurred
far less often than with workplace colleagues. Investigators
recommend that future HIV vaccine trials provide continued
support to participants after the trial closes [34].

Use of the Typology

Our typology of approaches for conducting BSSR research
in collaboration with biomedical HIV prevention trials dif-
ferentiates 2 aspects of partnerships: (1) the timing of the
BSSR research (before, during, or after the clinical trial)
and (2) the degree of integration of the BSSR and clinical
research in study protocols (same or separate protocol/con-
sent form). BSSR conducted before (formative) and after
(explanatory and implications) the clinical trial have distinct
objectives from BSSR research conducted during the clinical
trial (embedded and parallel). While embedded and parallel
approaches often have similar objectives, differences in the
interconnectedness of BSSR with the clinical trial protocol
(same or separate protocol/consent form) may exacerbate
or minimize conflict over issues such as data ownership,
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analysis plans, and leadership. These approaches are also not
mutually exclusive. For example, formative BSSR, BSSR
conducted during the trial, and post-trial BSSR may be
informative and meaningful when applied to a single clini-
cal trial. Explanatory studies can be proposed as components
of or extensions to BSSR embedded and parallel studies. Of
note, while we present a large number of parallel studies, we
observed a trend toward BSSR and clinical research in HIV
prevention research endeavors that are increasingly intercon-
nected (e.g., embedded).

This typology has several potential benefits. First, the
typology can help in planning future interdisciplinary bio-
medical research in HIV prevention and other fields, by serv-
ing as a tool to generate conversation about key decision
points about the primary purpose of the BSSR in the col-
laboration early, when interdisciplinary teams are designing
collaborative BSSR and clinical research. It can help both
behavioral and social science researchers and clinical trial
investigators anticipate and communicate about the kinds of
research questions and data they deem most appropriate to
their particular collaboration and for their overall research,
especially when some or all may be new to interdiscipli-
nary collaborations. As investigators identify how their own
research ideas resemble or differ from the types delineated
here, a discussion of the timing, degree of integration, and
objectives will provide a constructive way to shape shared
expectations. Importantly, these discussions will refine
future plans for researchers, including how the BSSR team
will practically proceed in conjunction with the clinical trial
team. Using the typology will also help to define roles and
relationships that govern collection and use of different types
of data, and authorship of subsequent publications. It will
enable proactive consideration of circumstances that would
merit sharing the BSSR findings with the clinical trial team,
a practice that may be less common among non-embedded
studies and in other fields, and in need of guidance. In sum-
mary, the typology can help to identify, anticipate, and mini-
mize some of the practical and ethical challenges that are
often associated with interdisciplinary research [3].

Second, the typology may facilitate training and mentor-
ing of the next generation of behavioral and social science
researchers and clinical investigators who might be less
familiar with the history, process, and contributions of col-
laborative BSSR and clinical research [35, 36]. Magnus and
Castel [37] note a dearth of resources to teach new research-
ers about team development on a structural level and the
need to develop common language as a key communication
skill in multidisciplinary HIV research [37].

Third, the typology provides a framework upon which to
design and implement evaluations of collaborative BSSR
and clinical research. A clearer understanding of study
objectives and orientation within the clinical trial process
will allow behavioral and social scientists to design more
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nuanced and meaningful measures of success and impact.
Lastly, the typology supports the NIH’s promotion of inter-
and multidisciplinary research in HIV/AIDS to address the
complexity of pressing public health problems [35, 38, 39].

The proposed typology represents a starting point for
ongoing discussion. Future consideration may further nuance
our choice of terms for collaborative approaches undertaken
during a clinical trial and identify other objectives than those
listed here. We selected the terms “embedded” and “paral-
lel” to highlight important differences in interconnected-
ness—and “explanatory” and “implications” to highlight
important differences in objectives—even when the timing
of the collaborations is equivalent. We acknowledge that
BSSR investigators do not necessarily represent their work
with these terms and could have categorized their studies
differently from how we did. In addition, we were limited
in developing these terms, and assignment of case examples
to specific categories, by having access only to information
about collaborations provided in the peer-reviewed literature
or other sources which are publicly available. Moreover, the
examples we provided are not exhaustive of the large body
of BSSR conducted in connection with biomedical HIV pre-
vention trials, though we believe they illustrate the range of
approaches that have been used to date.

In conclusion, this typology is meant to capture the
breadth of interconnectivity of BSSR and clinical research
in biomedical HIV prevention research, and offer a finer-
grained vocabulary for distinguishing the timing and design
of such projects. Documenting the process of integrating
BSSR inquiry in biomedical HIV prevention clinical trials
and fostering a published discourse about its proceedings
can facilitate the growth in quality and diversity of interdis-
ciplinary research. We anticipate fruitful discussion gener-
ated by exploring other examples in HIV/AIDS research,
leading to new distinctions or visions of collaborations. We
also hope that investigators in other areas of interdiscipli-
nary research, such as studies funded by the Ethical, Legal,
and Social Implications Program of the National Human
Genome Research Institute [40, 41], will suggest areas for
improvement, expansion, and refinement of these critical
collaborations. As more investigators engage in collabora-
tive BSSR and clinical research and discuss application of
this typology, normative differences among the approaches
can be identified and further described.
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