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Abstract
In HIV vaccine trials, the collection and analysis of participant behavior data associated with risk
of acquiring HIV-infection is important for a number of reasons. Although the rationale for
behavioral risk assessment in HIV vaccine clinical trials is clear, consistent collection of
behavioral data over time and across protocols has been challenging for the HIV Vaccine Trials
Network (HVTN). Integrating biomedical and behavioral research within the same preventive
vaccine clinical trial has proven difficult. The HVTN conducted an internal landscape analysis to:
(1) evaluate the challenges of behavioral risk assessment in HIV vaccine trials and observational
studies; (2) explore the impact of the Step Study on behavioral risk assessment measures; and (3)
identify strategies to overcome existing challenges and improve the quality of data resulting from
behavioral risk analysis. These analyses of behavioral risk within the HVTN revealed several
challenges and recommendations for improved behavioral risk data collection in future protocols.
The recommendations for improvement include: (1) establishment of protocol-specific behavioral
risk working groups that include social and behavioral experts; (2) provision of behavioral
rationale and objectives to the development team; (3) creation of a template for geographic- and
population-specific assessment of low and high risk behaviors; and (4) pilot testing of behavioral
risk assessments. Results also underscored the need for routinely conducted analyses of behavioral
data.
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1. Introduction
Collecting and analyzing participant behavior data associated with risk of acquiring HIV is
important in HIV vaccine trials for several reasons. First, behavioral risk data assist in
determining whether risk behavior profiles of participants in experimental and control study
groups are comparable at baseline and provide a measure of whether they remain
comparable over time. Second, behavioral risk data assist in determining patterns of
behavior change during a trial and can indicate differential risk, which might impact
exposure and violate blinding. Third, if the vaccine is efficacious, behavioral risk data help
determine if behavior is an effect modifier, and can inform estimates of uptake of other
biomedical interventions such as Pre-Exposure Prophylaxis (PrEP). Fourth, data can be
utilized to assess statistically significant behavioral risks that would be used as covariates in
models estimating vaccine efficacy and correlates of protection. Finally, data can inform
behavioral eligibility criteria for future trials.

Although the rationale for behavioral risk assessment (BRA) is clear, consistent collection of
behavioral data over time and across protocols has been a challenge for the HIV Vaccine
Trials Network (HVTN). Integrating biomedical and behavioral research within a preventive
vaccine clinical trial has proven difficult for several reasons. First, behavioral assessment
time points are driven by study visit schedules, which are determined by protocol specific
requirements, such as timing of doses, HIV testing, and primary safety and immunogenicity
time points. Differences in protocol visit schedules and questionnaires make acquiring large
sample sizes for behavioral data sets across protocols difficult.

Second, researchers endeavor to minimize time and effort required of participants in order to
maximize retention and adherence to protocol procedures and to reduce missing data [1,2].
Efforts to reduce participant burden in the HVTN include limiting interview length and
frequency of assessment timepoints.

Third, protocol development teams have historically had little or no social and behavioral
science expertise and have relied on existing BRA templates from early phase I vaccine
trials. Social and behavioral objectives and endpoints have largely been considered post hoc.

Results of the Step study and RV144 highlight the limitations of current methods of BRA
[3,4]. Well-defined measures of behaviors that go beyond binary outcomes are needed so
findings such as those in the Step Study and RV144 can be properly examined [4].

To improve the integration of behavioral and biomedical research within the Network, the
HVTN Social Scientist and another HVTN staff member conducted formative research and
an internal landscape analysis to: (1) explore existing perceptions of BRA and data amongst
HVTN staff; (2) evaluate the challenges of BRA in HVTN protocols; (3) explore the impact
of inconclusive findings in clinical trials on BRA measures; and (4) identify strategies to
overcome existing challenges and improve the quality of behavioral risk data.

2. Methods
A mixed methods approach was utilized to conduct the landscape analysis from March 2011
to February 2012. First, key informant interviews were conducted. Key informants were
selected based on involvement in BRA and to mirror HVTN core and site staff
representation on protocol development teams. They were asked about the rationale for BRA
in the HVTN, including assessment time points, question development, and analysis and
dissemination of behavioral risk data. Due to the absence of social science expertise on
protocol development teams and across the Network, Social Scientists were not available
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from the pool of key informants. Human Subjects approval was obtained at the Fred
Hutchinson Cancer Research Center (FHCRC) (IR File #8034).

Twenty HVTN staff members who had worked on BRA in protocol development were
identified and emailed a request to participate. Eleven respondents (9 protocol design staff, 1
operations staff and 1 community education staff) chose to participate. Because of the
sensitive nature of the questions and the small staff at the HVTN we have not provided
information regarding staff positions to ensure confidentiality.

An analysis of HVTN BRA questionnaires was also conducted. Key informant interviews
informed selection of protocols for analysis and revealed that modifications to the BRA
template were largely absent prior to the Step Study results. As such, all included trials are
those that were initiated post-Step (with the exception of the Step Study itself (HVTN 502))
(see Table 1). Studies were chosen to represent the breadth of HVTN protocols and the BRA
included in these protocols was representative of other similar protocols (i.e., HVTN 069
and HVTN 903) or was revised based on Step results and/or geographic necessity (e.g.,
HVTN 505 and HVTN 906).

Two interviewers (MA and MN) independently conducted interviews (see Fig. 1). Thematic
analysis was utilized to review and code interview transcripts, employing a constant
comparative method [5]. First, two investigators independently coded the first 5 interviews
and met to review codes – a summative or essence-capturing attribute assigned to a short
portion of text (e.g., lack of social science expertise) [6] – and created a codebook. The
codebook was used to reanalyze the transcripts and generate new codes in an iterative
process. Differences in coding were resolved by consensus among three investigators.
Subsequent interviews were coded independently using the codebook. To enhance validity
of the findings, data source and investigator triangulation were employed [7].

The landscape analysis consisted of a review of behavioral risk questions, time points, and
assessment periods across the included protocols. Case report forms (CRFs) were reviewed
to identify behavioral risk questions for each protocol. These questions were entered into
Excel (see Table 2 for an example) and grouped according to risk behaviors. Within each
risk behavior category, subgroups were created to capture recall period (e.g., last week) and
assessment timepoint (e.g., baseline). Questions were analyzed for consistency across same-
phase trials with respect to behaviors, recall periods, and assessment timepoints. The extent
to which behavioral risk questions differed because of protocol population characteristics
and geographic epidemiology was analyzed.

3. Results
Data indicated clear differences between early phase and later phase BRA rationale for the
selected protocols, as was expected because phase I studies generally include only
individuals who are at low risk for HIV infection while phase II trials are typically
comprised of individuals at higher risk. For both phases of the selected vaccine trials, there
was a clear shift in BRA rationale and data collection after the Step Study results [8]
indicated that the vaccine was not efficacious in reducing HIV infection and that subgroups
of men who received vaccine (uncircumcised and Ad5 seropositive at enrollment) had an
increased risk of HIV acquisition. The increased relative risk of HIV acquisition among
some sub-groups of male vaccine recipients compared to male placebo recipients observed
in the Step Study [3] was not explained by differences in risk behaviors (see Table 3), but
more robust behavioral risk data might have revealed differences [3,4].

Andrasik et al. Page 3

Vaccine. Author manuscript; available in PMC 2014 September 13.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



3.1. Behavioral risk assessment analysis
3.1.1. Phase I protocols—Immediately prior to Step, phase I trials administered BRAs at
screening and baseline (e.g., day of first vaccination) with no follow-up assessment time
points. The phase I BRA template was viewed as providing limited data, particularly
because it did not allow for identification of same sex vs. heterosexual sexual activity. The
general consensus among key informants was that phase I BRA was used to document
behavior at the beginning of the trial, and remained virtually “untouched” prior to the Step
Study results.

Following Step, the HVTN developed new guidelines defining low risk behavior for
purposes of determining eligibility for phase I trials. These guidelines, which continue to
evolve, led to corresponding revisions in the standard phase I BRA, including soliciting
more information about participants’ risk behaviors, particularly to track changes in
behaviors assessed at baseline for eligibility (see Table 4).

3.1.2. Phase II protocols—For phase II studies, BRA design is largely driven by
protocol objectives, study population, and products tested, and a team approach has been
used for question development. The team generally consists of one Statistical Center for
HIV/AIDS Research & Prevention (SCHARP) staff member, an HVTN Clinical Research
Site (CRS) staff member, principal investigator(s), members of the HVTN Social and
Behavioral Working Group, and (for protocols since 2010) the HVTN Social Scientist.
Recent BRAs have utilized computer assisted self-interviewing (CASI) and audio computer
assisted self-interviewing (ACASI). The assessment also allows for tailored, protocol-
specific questions (e.g., heterosexual risk in South Africa).

Following Step, visit frequency was increased in Ad5 vaccine-specific phase II trials to
closely monitor new HIV infections and possible relationship to vaccine. Additional risk
factors were measured including sexual victimization, living situation, and quality of social
relationships. Questions regarding sex partners were more detailed. In prior risk assessments
participants were asked to report number of partners or number of episodes they had
unprotected/ protected sex with a partner. Beginning with the HVTN’s first phase II trial
post-Step, HVTN 505, participants were asked to report both number of partners and
episodes to determine the better predictor of HIV acquisition outcome. Questions specific to
sero-status were added to determine the number of HIV-positive, HIV-negative, and sero-
status unknown partners. Finally, respondents were asked about condom use, breakage, and
slipping and about sexual risk behaviors with different types of partners, including primary,
single occasion, multiple casual, and sex clients.

3.2. Key informant interview analysis
Formative data collection revealed several key challenges (see Table 5). First, staff felt that
the BRA rationale and goals were unclear. Several staff members perceived that the
inclusion of behavioral risk questions was done out of investigator personal interest and was
not based on a need for protocol-specific data.

Second, some staff did not know the type of behavioral risk questions that should be asked
or how those questions should be asked for specific populations. The majority were also
unaware of current BRA measurement standards or validated measures. The BRA analysis
revealed differences in wording of questions and definition of terms (e.g., main partner)
indicating lack of discussion about and consistent measurement of behavioral risk across
protocols. This may have resulted from the general lack of awareness of BRA rationale and
existing standards.
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Third, interview respondents noted the lack of readily available current epidemiological data
for specific populations, and risk factor information specific to study geographic regions and
sub-populations. This was not supported by the BRA analysis, which revealed that protocol
development teams were successful in obtaining information about local HIV epidemiology
and incorporating this information into the design of protocol-specific BRAs. This was
particularly true in HVTN 906 and HVTN 907 where local stakeholders were consulted and
information was gathered about local HIV prevalence and incidence, sex practices, and risk
behavior and was utilized to develop appropriate behavioral risk questions.

Fourth, in most protocols behavioral risk questions were developed in parallel with the trial
opening deadline, which leaves no time for pilot testing or translation. Though behavioral
risk questions are often translated from English into another language, there is often no time
for back translation and review of the final versions.

Finally, due to geographic distribution of protocol team members, many team meetings
occur via conference call. Key informants voiced frustration with this process, noting the
challenges of developing a clear decision making plan and a timeline for development of
BRA in the absence of a face-to-face meeting.

4. Discussion
The conduct of this BRA landscape analysis and the resulting organizational awareness of
the limitations inherent in the existing protocol development process have led to changes in
both the composition and processes of protocol development teams.

Within the HVTN, behavioral risk data collection has improved greatly with the
implementation of a streamlined team approach, which includes protocol-specific working
groups comprised of members with social and behavioral science expertise. Within the
Network there are only a few scientists with social and behavioral science training so there
are usually two (and at minimum one) social and behavioral science experts in these groups
of ten to fifteen members. Membership is open to community representatives, site staff, and
biomedical, epidemiologic, and clinical scientists. The groups develop behavioral risk
questions specific to the populations of interest, study products, and injection schedule of
each protocol. With this approach social and behavioral science questions are considered a
priori, an important step in moving the Network toward better integration of biomedical and
social and behavioral science [9,10]. The team consolidates behavioral risk questions from
previous trials with similar characteristics (e.g., similar phase, population, products) and
utilizes this as a template when generating questions for new protocols in development.
Behavioral risk questions are also informed by the literature and new developments in the
field.

In addition, the HVTN hired a Social Scientist whose work supplements the team approach.
The Social Scientist provides expertise and consistency across protocols, and is a liaison
between the protocol development team and the protocol-specific behavioral working group.
The Social Scientist is also co-chair for the Network-wide HVTN Social and Behavioral
Science Working Group (SBWG). The SBWG addresses social and behavioral science
questions that have an impact on the design, implementation, and interpretation of the
HVTN’s preventive HIV vaccine trials. In addition, the SBWG has identified social and
behavioral science research priorities within the HVTN, and works to incorporate behavioral
and social science questions into HVTN studies. The addition of a Social Scientist is a
necessary first step in achieving optimal integration of biomedical and social and behavioral
science. Yet, as is true in biomedicine, it is impossible for one individual to hold all social
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and behavioral science expertise, and any true advancement in social and behavioral science
within the Network will require additional expertise in these areas.

5. Limitations
The results of this study should be viewed in light of its limitations. First, the interviews
were conducted during regular work hours by HVTN staff obtaining information from
HVTN core and site staff conducting HVTN trials. The content and focus is inclusive of
BRAs in HVTN trials enrolling participants from November 2008 (post Step results) to May
2011 and may not generalize to other HVTN trials or to other organizations conducting
vaccine or clinical trials. Second, to increase comfort and honest disclosure among staff
volunteering to be participants, interviews were not recorded. The absence of this more
rigorous data collection method may have resulted in the omission of important data.
Finally, all key informant interviews were conducted by the HVTN Social Scientist and an
HVTN Clinical Trials Manager who knew and worked together in the same organization
with the key informants. Thus, results may have been influenced by social desirability and
some key informants may have answered based on their desire to be perceived as good
employees. Furthermore, this may have led to an avoidance of being critical of the
organization in both questions and responses.

6. Implications
This analysis has identified several steps to improve the collection of behavioral risk data in
the HVTN. To improve education regarding the rationale and goals of BRA, the protocol
team should receive detailed information about the behavioral and biomedical rationale,
objectives, and schema early in protocol development. This may assist in improved
integration of behavioral and biomedical data collection, analysis, and dissemination.

In addition, protocol teams would benefit from information regarding population-specific
behavioral risk questions. An overview of factors influencing the accuracy of self-reported
risk behavior assessment methods would facilitate the development of strategies to increase
validity and reliability of behavioral risk data collection. This overview could include
information on recall periods and the use of CASI and ACASI. For example, information on
recall periods could explain that shorter recall periods are more likely to result in the use of
more reliable recall strategies [11–19]. In addition, information could be provided about
ACASI and its utility in high-risk populations [20,21].

Key informants suggested creating templates for geographicand population-specific
assessment of both low- and high-risk behaviors. Similar templates exist for biomedical data
collection, and are used to facilitate protocol development and data analysis. Developing
cross-protocol behavioral risk assessment templates (specific to phase, product, population,
etc.) may facilitate cross-protocol comparisons, enhance behavioral data analysis through
increased power with larger data sets, and facilitate efficient protocol development by
providing a foundation for BRA within same-phase trials.

The team approach to BRA outlined above addresses several challenges identified by key
informants. Identifying a behavioral team early in protocol development is critical to ensure
adequate BRA preparation time and facilitate better integration of biomedical and behavioral
objectives.

A more deliberate approach to BRA early in protocol development will ensure that it is not
considered post hoc and will allow time for discussion and also for translation and pilot
testing. Furthermore, staff with social and behavioral expertise (i.e., HVTN Social Scientist)
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can ensure the reliability and validity of behavioral risk data, for example, by facilitating
activities like translation and pilot testing.

Key informants suggested that BRA development would be improved if the protocol-
specific behavioral team met face-to-face to establish study objectives and a decision-
making plan for behavioral risk assessment. In the one case where the behavioral risk team
met face-to-face (HVTN 505), team members perceived the meeting as extremely beneficial
since the team established a decision-making plan and timeline that aided progress during
sub-sequent conference calls.

7. Future directions
The analysis revealed a need for routinely conducted analyses of behavioral data in the
HVTN. Suggestions for future analyses included: examining low risk participants among
phase I and some phase II studies, focusing on behavior changes over time in low risk
MSM; exploring alcohol and other drug use across phase I and II trials; obtaining data from
key informants with direct experience performing BRAs in the context of HIV vaccine
clinical trials; and examining adverse events (e.g., pregnancy, STIs) across protocols.
Results of these inquiries have potential to inform both biomedical and behavioral aspects of
future protocols, facilitating the enrollment of appropriate trial participants for phase I and II
trials and contributing to the preservation of participant safety and the achievement of both
biomedical and behavioral scientific endpoints in trials. Efforts to apply the best BRA
methods and measures will continue to be critical for preventive HIV vaccine studies as
non-vaccine prevention modalities (e.g., PrEP) expand in scope and as novel risk assessment
methods (e.g., mobile phone technologies) become available.
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Fig. 1.
Behavioral risk assessment (BRA) in the HVTN.
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Table 1

Analysis of Behavioral Risk Assessment Questionnaires in HVTN Trials.

Protocol Short title Trial type

HVTN 069 Evaluation of Different Routes of Vaccine Administration Phase IB

HVTN 404 Long-term Follow-up of HIV-1 Infected Participants from Early Phase HIV Vaccine Trials or HIV
Vaccine Preparedness Cohorts

Roll-over/follow-up

HVTN 502 Step Study: Efficacy (Test of Concept) Study of Merck Ad5 HIV-1 Vaccine, US Phase IIB

HVTN 503 Phambili: Efficacy Study of Merck Ad5 HIV-1 Vaccine, RSA Phase IIB

HVTN 503a Feasibility Study for Recruiting Partners of HIV Vaccine Trial Participants Observational

HVTN 504 Observational Follow-up of Adult Participants enrolled in the Step Study Roll-over/follow-up

HVTN 505 Efficacy Study of VRC DNA + rAd5 HIV-1 Vaccine Phase IIB

HVTN 802 Observational Study of HIV-Infected Participants from Phase 2b-3 HIV-1 Vaccine Trials Roll-over/follow-up

HVTN 903 HIV Vaccine Preparedness Study Vaccine Preparedness

HVTN 906 Longitudinal Study of Women at High Risk for HIV-1 in the US Observational

HVTN 907 Longitudinal Study of Female Sex Workers in the Caribbean Observational
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Table 3

Step study behavioral risk questions.

39 Behavioral risk questions

6 month assessment timepoints and recall period

  Questions:

• Number of male and female partners (n = 10)

• Types of sexual activities with male and female partners (n = 9)

• Exchange sex (n = 3)

• STI history (n = 7)

• Alcohol and other drug use (n = 6)
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Table 4

Phase one behavioral risk assessment revisions post-step study results.

Assessment time point Prior to step study Screening
and baseline only

Post step study results Screening,
baseline and every 6 months

Behavioral risk questions (n)

  Allowance for distinction between same sex vs.
heterosexual sexual activity

No Yes

  Sexual partners 4 7

  Exchange sex 1 2

  STI history 0 3

  Partner concurrency 0 1

  Alcohol and other drug use Drug use (n = 4) Alcohol and other drug use (n = 4)
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Table 5

Formative Data Themes and Quotes.

THEMES QUOTES

Rationale and Goals for
conducting Behavioral
Risk Assessment
Unclear

There was clear rationale but whether everyone bought into it or knew it beats me. For me there is always a concern
about is this the best way to look at the question and is the question going to be used in analysis or just “interesting”.
At [name] we are always asking the question, Is this data that is going to be used? We can create questions but we
often wonder what expertise goes into what questions will be asked.

Unaware of behavioral
risk assessment
methods and
measurement

We as a Network need to distinguish what kind of questions to ask and how to ask them for specific populations.
Most of the members of the protocol team do not know what behavioral measures are available and what’s been
validated.
We often have to look at multiple resources regarding behavioral risk assessment. We look at what we wish we
would have collected in previous trials, the Step data, and several other resources and pull them all together. There is
a fair amount of borrowing with the idea of trying to get the best of everything.

Lack of
Epidemiological data
for specific populations

It would be helpful if we had specific population risk factors that we could pull from when developing the protocol.
We were working mainly with sex workers and high drug use women so in the absence of epidemiological data, lots
of the risk assessments and many of the questions came from the experience of the sites.
Additional behavioral risk questions were added that were based on feedback from our colleagues regarding the
local population.

Time restrictions and
limitations

One of weaknesses is that we don’t pilot test things. People are always fussing over wording and it is hard to get
consensus because multiple people have different views so we are right up against the deadline of when the protocol
will open without any time for pilot testing.
I have also experienced issues with translating. It would be nice if it was someone’s job to read through the final
version to make sure it matches back to English. Taking the back translated version and having someone look
through the final copy.
What has really helped from [name] perspective is when the behavioral risk planning could start early and we could
vet out all of the questions prior to when [name] officially takes off with it.

Need for face-to-face
meetings

Meeting in person helped with 505 and having a clear decision making plan for the Behavioral risk assessment was
good with conference calls later.
What really helped is that we spent lots of hours and went to work with the team on risk assessment questions in
person.
It is always best when the behavioral risk assessment process begins well in advance and team meetings begin early
and include face-to-face meetings.
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