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Background. The high HIV prevalence and incidence in South Africa makes it suitable for recruitment of participants for large-scale HIV
preventive vaccine trials. However, fear of vaccine-induced seropositivity (VISP) may be a barrier for community acceptability of the trial,
for volunteers to participate in HIV preventive vaccine trials and for uptake of an efficacious vaccine. Prior to 2015, when the first phase
1 safety HIV vaccine trial was undertaken at Setshaba Research Centre, Soshanguve, the local community stakeholders and healthcare
workers were naive about HIV vaccine research and HIV preventive vaccines.

Objective. To explore knowledge and perceptions regarding VISP among community stakeholders and healthcare workers in peri-urban
Soshanguve, Tshwane.

Methods. Using a quantitative-qualitative mixed-methods study design, surveys (1=50) and in-depth interviews (1=18) were conducted during
July - August 2015. Participants included community stakeholders, community advisory board members and healthcare workers, who were
>18 years old and had attended community educational workshops during September 2014 - May 2015. Audio recordings of interviews were
transcribed verbatim and coded using content thematic analysis. Data were further analysed by sex, age and educational level.

Results. Of a maximum score of 2 on knowledge on VISP, the 50 survey participants (mean age 33.78 years; 45 females) obtained an
average of 0.88 (44%). Of 17 in-depth interviewees (one interview could not be transcribed; mean age 30.9 years; 12 females), 8 (47%)
displayed some knowledge about VISP, of whom only 5 defined VISP correctly. Women were more knowledgeable about VISP than men;
5 of 12 women (42%) came close to defining VISP correctly, while none of the 5 men did so. The main fear of trial participation expressed
by most participants (n=6) was testing HIV-positive as a result of the vaccine. While some participants believed that the community’s
perceptions of VISP would negatively affect HIV vaccine trial support and recruitment efforts, others noted that if trial participants
understand the concept of VISP and are part of support groups, then they would have the information to combat negative attitudes within
their community.

Conclusion. Most participants had an inaccurate and incomplete understanding of VISP. Many feared testing HIV-positive at clinics;
therefore, education on improving a basic understanding of how vaccines work and why VISP occurs is essential. In addition, assessing
participant understanding of HIV testing, transmission and VISP is critical for recruitment of participants into HIV vaccine trials and may
improve acceptability of an HIV preventive vaccine.
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Currently, no preventive HIV vaccines have been approved by the
US Food and Drug Administration. A preventive HIV vaccine is
given to people who do not have HIV, with the goal of preventing
HIV infection by inducing protective anti-HIV immune responses.
However, this may cause a reactive result in routine HIV testing in the
absence of HIV infection.!"! The detection of HIV vaccine-induced
antibodies by serological tests is commonly referred to as vaccine-
induced sero-reactivity or vaccine-induced seropositivity (VISP).”!
The induction of VISP in HIV-vaccinated participants is common,
especially with vaccines containing both the HIV-1 envelope and
gag proteins.!!! VISP can be transient, or may last years, as observed
in several HIV vaccine trials.>*! VISP can be differentiated from
acquired HIV infection by polymerase chain reaction tests that detect
HIV RNA. However, these tests are costly and are not used routinely

in developing countries. An HIV vaccine, even if partially effective,
offers the best hope of decreasing the epidemic, particularly in South
Africa (SA) where there is a high HIV prevalence and incidence.!

The incidence of HIV in SA in 2017 in the 15 - 49-year age
group was 0.79%, translating to almost 200 000 new infections
in that year.!) This high HIV incidence suggested early on that
recruitment and decisions on efficacy of vaccines based on HIV
vaccine trials could be expeditious in SA compared with regions with
low HIV incidence. However, fear of VISP is a contributing barrier
to participating in HIV vaccine trials.”*) VISP discussions are also
likely to arise early in the community engagement and recruitment
activities within a community naive to HIV vaccine trials.

Since 2003, 21 HIV preventive vaccine trials have been conducted
in SA.U'l However, there is limited information on the community’s
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understanding and responses to VISP. In 2014, as part of community
preparedness for HIV vaccine trials, community educational
workshops were conducted in the Soshanguve community, a peri-
urban area where people were naive about HIV vaccines and HIV
vaccine research. The workshops were conducted by the research
site’s community engagement officer using PowerPoint (Microsoft,
USA) presentations. The educational topics included an introduction
to vaccines, HIV research, HIV vaccine trials and VISP. The topics
were covered using 45 slides, with 13 of these slides devoted to VISP.
The workshop took approximately an hour, with 45 minutes devoted
to the actual presentation and 15 minutes to a question-and-answer
session. Educational materials, which did not contain illustrations or
images, were available in English only, and were handed to attendees.
The attendees at the workshops served as a suitable population for
this study, which aimed to explore and contextualise the community’s
knowledge, fears and perceptions regarding VISP.

Methods

Study design

To assess the community’s understanding and perceptions of VISP,
a mixed-methods study using in-depth interviews (qualitative) and
surveys (quantitative) was conducted among community members
from Soshanguve between July and August 2015.

Participants

Eligible participants were women and men >18 years old residing
within the research catchment area in Soshanguve, City of Tshwane,
SA. They had previously attended educational workshops on vaccines,
HIV vaccine trials and VISP. Participants were recruited using
attendance lists taken at these community educational workshops,
which were conducted between September 2014 and May 2015.
Eight workshops were conducted, and there were approximately 700
attendees in total. Community members attending these workshops
included ward councillors, representatives from non-governmental
organisations, healthcare workers, tertiary nursing college students
and community advisory board (CAB) members. We envisaged that
participants recruited from the workshop attendees would have some
working knowledge around HIV vaccines, HIV research and VISP.

Procedures

Following the eight workshops, 50 attendees were contacted via
telephone or in person to complete self-administered surveys,
and were invited to participate in the in-depth interviews. Of
the 50 survey participants, 18 were selected purposively for the
in-depth interviews, such that there was some representation from
the different types of participants who attended the workshops.
Written informed consent was obtained after assessing voluntariness
and eligibility to participate in the study. A brief demographic
questionnaire was administered to participants post consent and
prior to starting the in-depth interviews, which lasted between
20 and 60 minutes and were conducted in a private office by an
experienced social science interviewer. Enrolled participants were
reimbursed ZAR50 (surveys) and ZAR100 (interviews) in cash for
their time and travel expenses.

Study measures

Demographic information collected using the survey included age, sex
and educational level. The in-depth interviews and surveys explored
the community’s understanding and views of VISP, knowledge
and source of information on VISP, their understanding of the
community’s perceptions of VISP and participation in HIV vaccine
studies, and what further information they wanted about VISP.

Data analysis
Data were analysed using unpaired Student’s t-tests and Welch’s
t-tests. Analysis of participants’ knowledge on VISP included
comparisons based on sex, age and highest level of education. All
participants who omitted questions, chose more than one response to
a question (with only one possible correct answer), or chose ‘not sure’
as a response in the survey did not receive a point for questions that
assessed knowledge, and for the questions with ‘select all that apply,
individual points were given for each correct answer chosen. The two
questions assessing knowledge on VISP were formatted as true/false
questions, which were: (i) ‘standard HIV tests search for antibodies
to HIV, which is why someone who gets the vaccine may test positive,
and (i) ‘if tested positive for VISP, I can pass on the antibodies to
another person by kissing or through sexual contact. A participant
could achieve a maximum score of 2 for knowledge.
Audio-recordings of interviews were transcribed verbatim and
then coded by two coders. First, a code book was developed a priori
using content thematic analysis.!'”! Thereafter, a meeting was held by
the investigator team to review and refine the code book. The code
book was refined to address six key themes (knowledge of VISP,
sources of knowledge of participants, sources of knowledge of the
community, fears, what information about VISP participants wanted
to know, and community perceptions of participation). The theme
on knowledge of VISP was specifically analysed by age, sex and
educational level.

Ethical considerations

Study procedures were approved by Pharma-Ethics in SA (ref. no.
150611642) and the Institutional Review Board at the University of
Rochester in the USA (ref. no. RSRB00057563).

Results

Participant characteristics

Of the 50 workshop attendees who completed the survey and
were invited to participate in the in-depth interviews, 40 accepted.
The remaining 10 declined due to work commitments. Eighteen
participants were purposively selected and interviewed from the
40 participants who accepted the invitations. Of the 18 interviews
recorded, one interview could not be transcribed due to poor quality
of the recording. Therefore the results are based on analysis of data
from 17 participants.

The mean ages of the in-depth interviewees and survey participants
were 30.88 and 33.78 years, respectively. Of the 17 interviewees,
6 participants were <25 years old, while 9 were >25 years (missing
data n=2). Women represented the largest proportion of respondents
(90% in surveys (n=45), and 71% (n=12) in interviews). Twenty-
one survey respondents (42%) and 14 interviewees (82%) had
an educational level of grade 12 and above (9 participants had
secondary level education, while 5 participants had post-secondary
education (missing data n=3). Therefore a greater proportion of the
interviewees had an educational level above grade 12.

Survey results: Perceptions and knowledge of VISP
The average score among all the participants was 0.88 (44%), with
a standard deviation (SD) of 0.80. Thirty-eight percent of the
participants obtained a score of 0, making this the mode score
(Table 1). Only 26% of participants achieved a maximum score of 2.
The mean scores among females and males were 0.84 (42%;
SD 0.80) and 1.20 (60%; SD 0.84), respectively (Table 2). However,
the difference was not statistically significant.
When comparing the mean scores by age, the mean among
participants who were <35 years of age was 1.09 (54.5%; SD 0.77),
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compared with a mean of 0.47 (23.5%; SD 0.72) among those
>35 years of age. Both unpaired and Welchs t-tests resulted in
p-values much lower than 0.05, indicating that the difference in the
means based on age was highly statistically significant (Table 2).

The mean score among those who had completed grade 10 or
less was 0.86 (43%; SD 0.90), compared with a mean score of 0.88
(44%; SD 0.79) among those who had completed grade 11 or higher.
However, the difference was not statistically significant (Table 2).

Participants’ perceptions based on their personal levels of
knowledge illustrate that most of them rated their knowledge as
either good or fair. Few participants noted their personal knowledge
as poor. In comparison, the majority of participants classified
communal knowledge as good, fair, or poor (Fig. 1). Regarding
perceptions of VISP, it was noted that most people had many
questions about VISP. Although a large proportion of individuals
noted that VISP is not talked about frequently, there was a substantial
proportion of participants who believed that VISP was talked about
frequently in their communities. Furthermore, the majority of
participants indicated that they were either afraid of VISP or unsure
whether or not they were afraid (Fig. 2).

In-depth interview results

Knowledge of VISP

Only 8 of the 17 participants were able to provide some information

about VISP, of whom only five defined VISP correctly:
‘It’s a false positive ... When you have that vaccine, when they test
you, you will test positive, and then you are not positive. First time
when they take your blood, you will test positive ... Then when
they check your viral load they will say that you are not positive.
[Interviewer: ‘Where are they going to check?’] The clinic ... At the
clinic. It's where they find out he is positive while he’s negative
where he was vaccinated [the research site]. [E, 33]
‘T know that when actually they give you the vaccine and you went
there [public health facility], you test and it clearly says that you
are positive but you’re not. [Interviewer: So false positive?] Yeah
it’s false positive’ [E 26].

Table 1. Score distribution on VISP knowledge assessment

Score on Participants achieving
VISP knowledge a particular score, %

0 38

1 36

2 26

VISP = vaccine-induced seropositivity.

Table 2. Analysis of VISP knowledge based on
sociodemographic characteristics

Mean (SD) Unpaired  Welch’s
Characteristic n score, % t-test t-test
Sex p=0.350 p=0.416
Female 45 0.84 (0.80), 42
Male 5 1.20 (0.84), 60
Age p=0.008 p=0.008
<35 years 33 1.09 (0.77), 54.5
>35 years 17 0.47 (0.72), 23.5
Highest education p=0.936 p=0.943
< Grade 10 7 0.86(0.90), 43
> Grade 10 43 0.88 (0.79), 44

VISP = vaccine-induced seropositivity; SD = standard deviation.

“Then if you are vaccinated and then you go to the other clinics
and then get tested for HIV, your status will be positive meanwhile
before you are negative. If you come to Setshaba [the research site]
and get tested, you'll be HIV negative because the instrument that
they are using differ from the clinic’s ones. [F, 29]

VISP is when you test positive but you are not because of the
vaccine. [F, 33]

Although the other three of the eight participants said some things

about VISP, their knowledge was not complete or accurate in terms

of the definition of VISP:
‘It’s the vaccine that, it helped to give a lot of HIV viruses but not
100% HIV virus. If you went to get tested, it will be ... It helped to
develop the HIV virus when it gets in your system, when you get
tested the result will come positive or negative. At the clinic, it will
become positive or negative. Without the VISP the result will be
negative (M, 21)

Women (42%; 5/12) were more knowledgeable about VISP as they came
close to defining VISP correctly, unlike the five men. Of the remaining
women, five had no knowledge of VISP, while two women’s responses
were inconsistent with the definition of VISP. Forty-four percent (4/9)
of participants aged >25 years had a good understanding of VISP, while
none of the participants <25 years of age had a good understanding
of VISP. Participants who had post-secondary education were better
able to define VISP correctly (40%, 2/5 participants) compared with
those with secondary-level education (22%, 2/9 participants); data on
education for two participants were missing.
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Fig. 1. Perceptions of personal and communitys levels of knowledge on
vaccine-induced seropositivity (VISP) (N=50).
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Fig. 2. Perceptions of vaccine-induced seropositivity (VISP).
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Sources of knowledge of participants
The eight participants who said something about VISP indicated that
their VISP knowledge was acquired through the research centre.

Sources of knowledge of the community

The main source of information for community members to learn
more about VISP was the research centre. Community members also
heard about VISP at presentations held by research staff at hostels.

Fears
The main fear expressed by participants (n=6) for themselves or of
community members was about testing HIV-positive as a result of
the vaccine. One participant feared becoming HIV-positive if the
vaccine did not work:
‘What if you in future it says that you're positive, like you become
more positive, like if they become stronger the virus in the vaccine
becomes stronger and then it seems that you are positive. That’s the
only fear that people have. Let’s say it’s like this, it’s a seed and then
if you pour water we know the seed is going to grow, that people
are afraid that it’s going to grow, that it’s in the blood; what if it
becomes stronger; what if it grows. [F, 26].
‘They fear the vaccine because they think maybe if they are
vaccinated then they are putting HIV on them’ [F, 33]
‘Because they say VISP when you're injected, it produces the virus.
They also fear that the virus will multiply in our blood. That’s what
they fear! [M, 21]
‘The fear is that if the vaccine cannot work, they will be HIV
positive. [E 29]

Perceptions of VISP knowledge and what participants wanted to
know more about
Two of the eight participants who knew something about VISP
felt they had sufficient knowledge and did not require further
information:
‘So far I think I have enough knowledge. I know that knowledge is
never enough but on my side so far I heard enough; I don’t think
there’s anything more that’ [E 26]
‘T don't have a problem with VISP. I understand what it is. [F, 33]

However, for three of the eight participants who had some knowledge
about VISP, what they wanted to know more about stemmed from
their fears, or lack of knowledge or the complexity of the information
presented.
‘What if the VISP cannot work? Am I going to be HIV infected?’
[E 29]
‘How it works. [M, 21]
It was difficult for me to express it in a simpler language or rather
in a simpler form that will enable me to share it with another
person’ [F 31]

VISP and effect on trial recruitment (community perceptions of
research/trial participation)
The majority of participants believed that their community’s
perceptions of VISP would negatively affect HIV vaccine trial
recruitment efforts. They indicated that if knowledge and confidence
in ones reasons for participating in the study are not strong,
one’s participation in a trial may be adversely affected by negative
perceptions of community members:
‘If people think that you are positive, the community and you are
known to them, is a problem because even if you pass, when you go
to the shop and you find people talking, you think they are talking
about you even if they are not because of your participation in the

study. Some are affected but some are ... You know you are not
positive, then you are not affected. Some, they know they are not
positive but it’s affecting them. [F, 33]

On the other hand, some noted that if trial participants truly
understand the concept of VISP, come in for their study visits and are
part of the participant support group, then they would have tools to
combat the negative attitudes within their community.
‘If already you are confident as a participant that you understand
everything that entails the study, I dont think you will have a
setback ... If you always attend your visits in the clinic as required,
and if they do maybe have like buddy clubs and stuff so that they
share their experiences, that would assist them also in overcoming
maybe fears that might be there that are caused by the community
members. If I am confident and well informed about the decision
that I've taken, because I understand that there consent forms that
are being filled. If I understand that, I think it would have been
seen through the process when they were recruiting me. [F, 31]

Discussion

Joint efforts by sponsors, researchers and community stakeholders
including CABs involved in HIV vaccine trials play an important
role in educating stakeholders, healthcare workers and potential
trial participants about HIV, vaccine research and VISP. VISP can
result in undesirable social impacts on stakeholders such as CABs,
healthcare workers and trial participants. These include stigma,
denial of job opportunities, relationship issues, insurance challenges
and inappropriate medical care, and exclusion from blood or organ
donation.

In our study, while a small minority of the participants understood
and could define the term VISP, the majority of them either had
no understanding or had incorrect and incomplete information on
VISP. Many of the participants defined VISP as a separate entity
rather than an outcome of vaccination. The four participants who
had an understanding of VISP were able to explain that with VISP,
one would have a false-positive test at an external HIV testing facility
(where antibody tests are conducted), while the tests at the research
site would be able to differentiate between VISP and true infection.

Interestingly, female participants were more knowledgeable about
VISP than men, which can be attributed to the general interest
by women in communities with high HIV incidence in finding
preventive options, such as HIV vaccines. Although the age groups
were different for the survey and in-depth interviews (cut-offs
determined arbitrarily based on the data: 35 years for the survey
and 25 years for the in-depth interviews), both the survey and
interviews showed that age was associated with knowledge of VISP,
with those in younger age groups being more knowledgeable. While
survey participants did not demonstrate a significant difference
in knowledge of VISP based on their educational level, those
participants in the in-depth interviews who had post-secondary
education were more knowledgeable about VISP.

One of the important themes that emerged from the participants’
framing of VISP as either an independent entity or the vaccine itself
was the fact that these definitions illustrated an understanding that
the body is affected by the vaccine, but a lack of understanding in
the ways in which the body and vaccines interact with each other.
Another challenge highlighted was the inability of trial participants
to always express themselves about VISP in English, and they would
at times revert to a local language. Therefore important elements of
educating the community are to provide a basic understanding of how
vaccines work in the body, and to explain the reason why VISP occurs.
Additionally, it is important to find innovative ways to explain VISP
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using audiovisual/graphical materials, and to translate VISP educational
materials into local languages and concepts that participants are
familiar with. The effect of not doing so, or more accurately, not
doing so in a way that is easily understood, is reflected in the ways in
which a great number of the interviewees were trying to negotiate the
unintelligibility of their definitions of VISP. Based on the study results,
it seems more important to address not what VISP is per se, but the
reason why VISP occurs and how that phenomenon relates to other
vaccines. By framing VISP in the context of other vaccines, this added
perspective may address the fears and misunderstanding expressed by
the participants of testing HIV-positive at a facility not connected with
the HIV vaccine study, but testing negative at the research centre where
they were vaccinated. Doing so also removes the potential for distrust
of the research centre.

It was evident that even though many of the participants could not
define VISP, their perceptions of the fears within their community
about the HIV vaccine and research being tied to getting HIV, either
directly through the research centre or through the parts of the
vaccine becoming real HIV, creates a need for a greater understanding
of VISP. The fears around the HIV vaccine/research and expressed
dissonance around testing positive for HIV in clinics where they were
not vaccinated, but not testing HIV-positive at the research site where
they received the vaccine, illustrate how the idea of VISP is a part of
communal discourses, despite an inability of individuals to formally
define it. The most important aspect of this reality is the fact that only
a very small number of individuals addressed the ways in which, even
in the presence of VISP, individuals can get infected with HIV based
on their sexual behaviours.

Even among those who could formally define the concept of
VISP, the majority framed their understanding as ‘although you
may test positive in a local clinic, you know you are HIV negative
because of your status at the beginning of the study’ While study
participants will not inherently become HIV positive, the absence
of the understanding of that possibility accounting for some of
the positive tests in local clinics, even in the context of VISP,
is particularly detrimental. The absence of such discourse or
understanding is detrimental because it creates a platform where
individuals who become HIV-positive can claim and/or rationalise
that reality in terms of the research centre and the vaccine itself,
rather than in voluntary behaviours they engaged in. Furthermore,
there is the potential for them to introduce that belief into their
community. This is not an indicator of inherently malicious
behaviour, but rather a product of incomplete understanding of
how vaccines work, the concept of VISP and the ability to get
infected with HIV in the context of a research study on vaccines.
An important theme that resonated is that negative perceptions
and stigma associated with VISP can have detrimental impacts on
recruitment and retention in HIV vaccine trials.[®!8!

Furthermore, it can lead to trial participants experiencing social
harms. Participants also shared insights on suitable ways to engage
communities around VISP, and these included using research sites
as a source of information, holding regular community events
and encouraging the use of participant social event ‘clubs’ where
participants could share their experiences about trial participation
and interact on topics such as VISP. There is a need to incorporate
VISP education into healthcare worker engagement forums.!"”!

One limitation of this study is the long period that elapsed
between the workshops and the interviews for some participants,
resulting in recall bias. Additionally, the interviewers noted a
difficulty in participants expressing themselves and defining VISP
purely in English, and they often reverted to express themselves in
a local language.

Conclusion

This research study highlighted that while VISP awareness existed,
there was limited knowledge and understanding about VISP within
this local community. Members had diverse understanding and
perceptions of VISP, but through continued education efforts, the
misconceptions and myths about HIV vaccines and VISP may be
addressed. The knowledge variability that exists within communities
should be used to reflect the ways in which educational workshops on
VISP could be adapted to fit the multitude of frameworks individuals
use to engage in these discussions. As the efforts to find safe and
efficacious HIV preventive vaccines intensify, there is a need to frame
community-based educational strategies and engage community
members about HIV vaccine research and VISP. Research centres
undertaking HIV vaccine research need to prioritise evaluation of
their educational efforts.
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