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Abstract

Background: We anticipate large efficacy trials of novel HIV vaccines that have shown acceptable safety profiles.
We determined willingness to participate (WTP) in future HIV vaccine efficacy trials among HIV negative female sex
workers (FSWs) in Kampala Uganda.

Methods: We conducted a case control study in the Good Health for Women Project cohort. Cases received HIV
prevention services and, enrolled in a 12-month simulated vaccine efficacy trial (SiVET) that used Hepatitis B
vaccine; they underwent vaccine trial procedures as would be in an actual trial. Controls received similar health
services but did not enroll in SiVET. We matched cases and controls (ratio 2:1) for age and duration in the cohort.
We described a hypothetical HIV vaccine trial to cases (after 9 months in SiVET) and controls including trial
attributes: randomization, delaying pregnancy, frequent blood draws (80-100mls) and study visits for 3 years. We
compared WTP and willingness for vaccine trial attributes by case/control using chi-squared or Fisher’s exact tests
and fitted conditional logistic regression models to determine independent predictors of WTP.

Results: We analyzed data for 311 volunteers (219 cases, 92 controls); median age 27 years (IQR: 23–32), 39.9% had
≥secondary education, 57.9% had sex work as their main job and 81.9% used illicit drugs. Compared to controls,
more cases had lived in the community for > 1 year, (85.4% vs 64.1%; p < 0.001) and fewer cases reported illicit drug
use in the past 3 months, (79.0% vs 89.1%; p = 0.03). Overall, 278 (89.4%) volunteers expressed WTP in an HIV
vaccine trial, the most common reason being hope of protection against HIV. More cases than controls (58.2% vs
44.7%) did not need to consult anyone before trial participation (p = 0.03); cases were more willing to delay
pregnancy (99.0% vs 94.0%; p = 0.03). Combining vaccine trial attributes, 249 (89.6%) of the 278 accepted all
attributes. After controlling for case/ control status women with secondary education or higher expressed less WTP
(aOR 0.17; 95% CI 0.04–0.80).

Conclusion: FSWs in Kampala demonstrated high WTP. Prior experience with trial requirements like contraception
may improve their uptake during actual trials. Family involvement is important for those without prior trial
experience.
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Background
Globally, the burden of new HIV infections in 2018 was
1.7 million a figure still far off the 2020 target of fewer
than 500,000 new infections. Despite a global decline of
16% in the number of new HIV infections over the past
decade, the number of people living with HIV, and HIV
related deaths worldwide remain high [1]. In Sub-
Saharan Africa (SSA), HIV prevention efforts need
strengthening as the region still contributes the biggest
proportion (64%) of the world’s new HIV infections, and
61% of HIV related deaths [1]. Combination prevention
involving behavioural, biomedical and structural HIV
prevention interventions is being scaled up [2]. It is evi-
dent that more biomedical HIV prevention technologies
will be available in future as these are now at different
stages in pre-clinical and clinical trials; some have
already shown product efficacy and good retention in
trials [3, 4].
However, novel biomedical HIV prevention technolo-

gies such as oral pre-exposure prophylaxis (PrEP), inject-
able PrEP and the anti-retroviral (ARV) vaginal ring
require long-term adherence. Conversely, the HIV vaccine
would not require long term adherence and is therefore
more suitable for populations that have adherence chal-
lenges [5, 6]. Since the RV144 trial, HIV vaccines have
been modified to give improved regimens that are safer
with better-understood immunological responses and are
now being tested for efficacy in the HVTN702 and
HVTN705 trials [7, 8]. Results from these trials are eagerly
awaited; they will provide data not only on vaccine efficacy
but also optimal strategies for recruitment and retention
in actual HIV vaccine trials.
Future HIV vaccine trials are likely to recruit huge

sample sizes in order to demonstrate vaccine efficacy;
ethics principles will require that volunteers receive
proven interventions such as oral PrEP leading to an ex-
pected drop in HIV incidence [9]. The HIV vaccine be-
ing a more long term intervention is attractive to key
populations in SSA including those that are highly mo-
bile such as fisher folk and female sex workers (FSWs)
[10, 11] who may not adhere well to short acting inter-
ventions that require frequent refills or clinic visits.
These key populations tend to have a high HIV inci-
dence and prevalence [1, 12–14] making them suitable
potential volunteers in future vaccine efficacy trials,
however their mobility may impact their adherence to
more frequent trial procedures that require safety and
other study outcome assessments. Scientists in the IAVI
network in SSA have recently conducted Simulated Vac-
cine Efficacy Trials (SiVETs) to prepare suitable popula-
tions for future HIV vaccine efficacy trials. The SiVET
studies, seen as important precursors to HIV vaccine tri-
als mimic the rigors of HIV vaccine trials using licensed
and available vaccines. In addition, they provide

opportunities for study sites to develop and strengthen
standard operating procedures and quality management
systems that will be useful in the successful conduct of
large efficacy trials. The success of future trials depends
not only on site preparation and suitability of popula-
tions to show vaccine efficacy but also willingness to
participate (WTP) in these trials. Given the limited data
on WTP among FSWs, we determined WTP in future
HIV vaccine trials among FSWs during the conduct of a
SiVET that used hepatitis B vaccine (Engerix B) as a
proxy for an HIV vaccine [15].

Methods
Study design
From July 2015 to April 2017, we conducted a case-
control study among HIV negative women aged ≥18
years who were attending the Good Health for Women
Project/ GHWP of MRC/UVRI and LSHTM Uganda Re-
search Unit. It is located in a peri-urban community in
southern Kampala and provides HIV prevention and
treatment services to a cohort of FSWs. The choice of a
case control study design was based on the need to in-
vestigate if willingness to participate in the future vac-
cine efficacy trials differed between FSWs that had
participated in the simulation trial and those that had
not. Cases comprised of volunteers who received clinic
services and were enrolled from the GHWP cohort into
a 12-month SiVET study designed to mimic the rigors
of an HIV vaccine trial and administered a licensed re-
combinant Hepatitis B vaccine (ENGERIX-B™ GlaxoS-
mitheKline Biologicals Rixensart, Belgium). Controls
comprised of volunteers who received the clinic services
in the GHWP cohort but did not enroll in the SiVET.
Cases and controls were matched for age and duration
in the GHWP cohort in ratio 2:1. We selected controls
from the GHWP database.

Study population and sampling
We consecutively enrolled cases from the SiVET and
their matched controls (non-SiVET volunteers-selected
using simple random sampling if there were more than
one matching control) attending the Good Health for
Women Project (GHWP) clinic. The Good Health for
Women Project (GHWP) clinic was established in a
peri-urban community in southern Kampala in 2008.
Women attending the clinic engage in sex with men for
money, goods or favors and majority have attained pri-
mary level education. Vandepitte et al. have described
recruitment of women from commercial hotspots [Van-
depitte]. Women were enrolled into the GHWP clinic ir-
respective of HIV status, and invited for quarterly visits
for HIV prevention, treatment and care services. At en-
rolment, they received HIV counselling and testing
(HCT). HIV-positive participants received free HIV care
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including tuberculosis screening and treatment, prophy-
laxis for opportunistic infections and anti-retroviral ther-
apy (ART). Repeat HCT was done at quarterly follow up
visits only for women who previously tested HIV-
negative. All women received free services including
treatment for common illnesses, contraception, syn-
dromic management of sexually transmitted infections
(STIs), counselling for alcohol misuse, male and female
condoms and treatment for their children below 5 years.
They were encouraged to refer their male regular part-
ners to the clinic for HIV prevention, care and treat-
ment. Project field workers maintained contact details of
enrolled participants. At the time of the SiVET study,
the GHWP clinic had 2600 women actively attending
the clinic quarterly for HIV prevention and treatment
services of whom 290 were enrolled in the SiVET study.

Sample size calculation
With 80% power and two-sided level of significance of
5% and a ratio of 2:1 (2-cases for each control, based on
need to increase statistical power), we would detect 14%
absolute difference in the proportion of participant will-
ing to participate in the future vaccine efficacy trials be-
tween cases and controls. This difference was to be
detected with precision of +/− 8%. Under these assump-
tions, a minimum of 280 cases and 140 controls were
needed.

Eligibility
We enrolled SiVET volunteers as cases if they attended
the month 9 SiVET visit and were HIV negative. Volun-
teers who became HIV infected, pregnant or lost to fol-
low up before month 9 were withdrawn from the SiVET.
As they did not experience all trial attributes (e.g., com-
pletion of the vaccination schedule, delaying pregnancy)
they therefore were not eligible to participate as cases in
the WTP assessment. Controls were invited for the
WTP assessment if they had an HIV negative test at the
time of their GHWP clinic visit and were not participat-
ing in another study besides the GHWP cohort.

Study procedures
We have previously described the SiVET study proce-
dures among FSWs in Kampala [15], in which volunteers
went through procedures as would be in an HIV vaccine
trial.

WTP assessment for cases
At month 9 of follow up in the SiVET, trained study
staff described a hypothetical HIV vaccine trial to volun-
teers who were eligible for the WTP assessment. They
described vaccine trial attributes including:
randomization (vaccine vs placebo), requirement to
delay pregnancy during and 3months after the

vaccination phase, frequent study visits for 3 years, blood
draws (80-100mls /8–10 tablespoons) and vaccine in-
duced sero-positivity. The staff then used an
interviewer-administered questionnaire to assess cases
for WTP in such a trial if one ever took place. Those
who missed the month 9 SiVET visit did the WTP as-
sessment at month 12.

WTP assessment for controls
After the cases had been assessed for WTP, their
matched controls who had been selected from the
GHWP database were invited to receive the same hypo-
thetical HIV vaccine trial information, information about
vaccine trial attributes and complete the WTP
assessment.

Vaccine trial attributes
Cases and controls who expressed WTP for future HIV
vaccine trials after receiving hypothetical information
were further assessed to determine willingness for the
vaccine trial attributes.

Study variables
The primary study outcome for this manuscript was
willingness to participate in future HIV vaccine efficacy
trials (WTP). WTP was documented it as a binary out-
come (Yes/No).
We selected independent variables based on literature

review of studies that assessed WTP, and included
socio-demographic variables as potential confounders.
The independent variables were education level, ethni-

city, marital status, occupation; duration lived in the
community and illicit drug use.

Statistical methods
The study data was double entered in OpenClinica (ver-
sion 3.1, USA) and analyzed in STATA 14 (StataCorp,
College Station, TX, USA). We estimated the proportion
of volunteers that expressed WTP stratified by case-
control status as number that said they would accept
participation divided by the total number of volunteers
enrolled. We compared WTP among cases and controls
using chi-squared tests or Fisher’s exact tests were ap-
plicable and fitted conditional logistic regression models
to determine independent predictors of WTP. We fur-
ther used counts and percentages to show the partici-
pants willingness to accept given vaccine attributes,
compared cases controls using chi-squared or Fisher’s
exact tests as necessary.

Results
Of 2600 women attending the GHWP cohort, we ex-
cluded 1098 (42%) known HIV positive, and HIV nega-
tive who were enrolled on another study (230, 9%) or
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had been in the cohort for < 6 months and > 18months
(263, 10%). Of the remaining 1009, 381 were screened
for SiVET and 290 enrolled of whom 219 completed the
WTP assessment while 92 of 141 selected controls com-
pleted the WTP assessment (Fig. 1).

Baseline characteristics of study volunteers
We analyzed data for 311 volunteers (219 cases and 92
controls). Volunteer median age was 27 years (IQR: 23–
32); cases 28 (24–34) and controls 25 (21–29), 39.9%
had secondary education or higher, 57.9% had sex work
as their main job and 81.9% used illicit drugs. The cases
and controls did not differ by baseline socio-
demographic characteristics except duration of time in
the community (85.4% of cases compared to 64.1% of
controls had lived in the community for > 1 year, p <
0.001) and use of illicit drugs in the past 3 months
(79.0% of cases reported illicit drug use compared to
89.1% of controls, p = 0.03) (Table 1).

Willingness to participate in future HIV vaccine trials
Overall, 278 (89.4%) of women expressed WTP in an
HIV vaccine trial after receiving hypothetical informa-
tion and this did not vary by case or control status
(89.0% vs 90.2%). The most common reason given for
WTP was hope of protection against HIV (92.8% cases

vs 92.8% controls). Both cases and controls did not con-
sider volunteer reimbursements as a reason for WTP
(0.6% cases vs 0% controls) and, 29.7% cases vs 55.4%
controls expressed as reason for WTP to be among the
first people for the vaccine to be tested on (p < 0.001).
Of 33 volunteers (24 cases vs 9 controls) who did not
express WTP, the main barriers were doubt about vac-
cine safety (20.8% cases vs 25.0% controls) and fear of
vaccine-induced seropositivity (25.0% cases vs 12.5%
controls).
When asked about the need to consult someone be-

fore trial participation, 58.2% cases vs 44.7% controls
said they did not need to consult anyone (p = 0.03). The
most common reason given for consultation was to seek
knowledge about safety of the vaccine but this did not
differ significantly between cases and controls (65.1% vs
55.6%). Other reasons given for consulting were to have
support in case of side effects (25.3% cases vs 68.9% con-
trols; p < 0.001) and to seek spousal consent (1.2% cases
vs 13.3% controls; p = 0.008). Table 2 has details.

Willingness for vaccine trial attributes
Among those who expressed WTP in future trials, will-
ingness for different vaccine trial attributes was as fol-
lows: willingness for randomization as part of a clinical
trial (99.6%), willingness to receive the candidate vaccine

Fig. 1 Screening Profile for volunteers assessed for willingness to participate in future HIV vaccine trials.*declined frequent blood draws,
unavailable for follow up, study sample size achieved. **moved out of study area, uncontactable
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(99.2%), willingness to participate for 3 years was
expressed (98.2%) and willingness to give large blood
volumes of 80–100 mls (95.3%). Of 13 not willing to give
large blood volumes, 12 volunteers expressed WTP for
smaller blood volumes. We found a difference in the

proportion of cases and controls willing to delay preg-
nancy (99.0% cases vs 94.0% controls; p = 0.03) (Table 3).
Combining vaccine trial attributes, 249 (89.6%) of the

278 initially willing to participate found acceptable all
the five vaccine trial attributes (randomization, trial

Table 1 Baseline Characteristics of FSWs assessed for WTP at the GHWP clinic in Kampala Uganda

Variable Sub Category Case (n = 219) Control (n = 92) P-value

Ethnicity Baganda 113 (51.6) 45 (48.9) 0.256

Banyankole 25 (11.4) 12 (13.0)

Banyarwanda 16 (7.3) 2 (2.2)

Other 65 (29.7) 33 (35.9)

Education Primary/None 126 (57.5) 61 (66.3) 0.149

Secondary+ 93 (42.5) 31 (33.7)

Marital status Single never married 55 (25.1) 25 (27.2) 0.704

Married/ Single ever married 164 (74.9) 67 (72.8)

Religion Christian 164 (74.9) 72 (78.3) 0.525

Muslim 55 (25.1) 20 (21.7)

Duration (yrs) lived in community 0–1 32 (14.6) 33 (35.9) < 0.001

> 1 187 (85.4) 59 (64.1)

Occupation Other 95 (43.4) 36 (39.1) 0.489

Sex work 124 (56.6) 56 (60.9)

Illicit drug use in the past 3 months No 46 (21.0) 10 (10.9) 0.034

Yes 173 (79.0) 82 (89.1)

Table 2 Reasons for willingness and unwillingness to participate in future HIV vaccine trials

Among those willing to participate in future HIV
vaccine trials

Reasons Case (n =
195)

Control
(n = 83)

P-
value

Altruism-feels good to help 30 (15.4) 19 (22.9) 0.133

To get the education about HIV 36 (18.5) 14 (16.9) 0.751

To get the health care 78 (40.0) 38 (45.8) 0.371

To get the regular HIV VCT 59 (30.3) 28 (33.7) 0.567

Hope of being protected against getting HIV 181 (92.8) 77 (92.8) 0.988

to be among the first people for the vaccine to be
tested on

58 (29.7) 46 (55.4) <
0.001

to get some income 1 (0.6) 0 (0.0) 1.000

Other 31 (17.2) 17 (21.0) 0.468

Among those not willing to participate in future HIV
vaccine trials

Reasons Case (n =
24)

Control
(n = 9)

P-
value

Anxiety/fear of catching HIV 4 (16.7) 0 (0.0) 0.191

Concerns over blood draw 3 (12.5) 0 (0.0) 0.266

Time commitment 3 (12.5) 1 (12.5) 0.913

Fear of HIV positive result caused by the vaccine 6 (25.0) 1 (12.5) 0.385

Feels has no risk of HIV, and therefore sees no need
to be vaccinated

1 (4.2) 1 (12.5) 0.457

Fears for the safety of the vaccine 5 (20.8) 2 (25.0) 0.931

Othera 13 (54.2) 8 (88.9) 0.065
aOther (wants to conceive, transport challenges, compensation for time/travel not worth it, fear that participation, HIV status will be disclosed to others)
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participation for 3 years, blood draws of 80-100mls, re-
quirement to delay pregnancy and receipt of the candi-
date vaccine). Twenty-six (9.4%) women, accepted four
of the five vaccine trial attributes, two women accepted
three attributes while one woman accepted only two.
This did not vary by case control status, Fisher’s exact p-
value 0.171.
After controlling for study arm (being a case or con-

trol) we only observed that women with secondary edu-
cation or higher expressed less WTP (aOR 0.17; 95% CI
0.04–0.80).

Discussion
Adult FSWs in Kampala demonstrated high WTP after
receiving hypothetical HIV vaccine trial information.
WTP was high irrespective of whether the women were
SiVET volunteers (“cases” i.e. volunteers in a simulated
trial designed to mimic the rigors of an HIV vaccine
trial) or not (controls). Studies that have assessed WTP
among other key populations in SSA and elsewhere have
showed high WTP [16–19]. Reports however show that
hypothetical willingness or motivation does not neces-
sarily translate into participation in an actual HIV vac-
cine trial [20, 21]. Reported high WTP among
volunteers who have not gone through or received edu-
cation on vaccine trial procedures may therefore be due
to responder bias. Cases had participated in the SiVET, a
study done to mimic the rigors of an HIV vaccine trial,
and at the time of the WTP assessment they had com-
pleted the vaccination phase and safety assessments of
the SiVET study. The SiVET experience enabled volun-
teers to appreciate vaccine trial requirements and in-
creased their confidence to make their own decisions to
participate. Despite this, we found that their reported
level of WTP did not vary significantly from that of the
controls, who were followed in a cohort study with
much less rigorous study procedures. This may suggest
that participants of clinical research, at least in our case,

are equivalently predisposed to participate in a hypothet-
ical clinical trial, regardless of their current study com-
mitment. The high proportion of WTP that we report
could be explained by a high risk-perception for HIV in-
fection among key populations and subsequent desire
for protection against HIV.. Indeed, the most common
reason women in our study gave for WTP was hope of
protection against HIV as has been reported among
FSWs in the US [18]. Findings from a SiVET study done
among men who have sex with men (MSM) and FSWs
in Kenya also indicate that higher perception of HIV risk
is likely associated with WTP and other prevention be-
haviors like consistent condom use [19]. It is encour-
aging that key populations are willing to participate in
future HIV vaccine trials, however it is also important
for educations messages to emphasize that HIV vaccine
candidates in future trials will be investigational prod-
ucts with unknown efficacy and not likely to offer total
protection during the trial. HIV prevention interventions
offered alongside HIV vaccine candidates would still
have to be adhered to as detailed in trial procedures.
When we assessed vaccine trial attributes, WTP

remained high for individual attributes but dropped
slightly when we combined the five attributes. Cohort
studies among Ugandan fisher folk that assessed similar
vaccine trial attributes also, report lower proportions of
WTP with combined vaccine trial attributes [16]. Al-
though the proportion that expressed overall WTP did
not differ between cases and controls, a higher propor-
tion of cases than controls expressed willingness to use
effective contraception in a future trial. Among fisher
folk in Uganda women have reported high willingness to
participate in future trials however, introduction of the
vaccine trial requirement to delay pregnancy during and
for a few months after the trial reduced WTP [16]. All
women who attended the GHWP clinic received contra-
ceptive services as part of health care [22] and they
made a choice to use it. For the SIVET study however,

Table 3 Volunteer willingness for vaccine trial attributes stratified by case- control status

Variable Category Case (n =
195)

Control (n =
83)

P-
value

Willing to participate for 3 years Yes 192 (98.5) 81 (97.6) 0.637

No 3 (1.5) 2 (2.4)

Willing to provide 80–100 mls (8–10 tablespoons) of blood Yes 184 (94.4) 81 (97.6) 0.357

No 11 (5.6) 2 (2.4)

Willing to be randomized Yes 194 (99.5) 83 (100) 1.000

No 1 (0.5) 0 (0.0)

Willing to receive the candidate vaccine Yes 193 (99.0) 83 (100) 1.000

No 2 (1.0) 0 (0.0)

Willing to use contraception during the vaccination phase and for 3 months after the last
vaccination

Yes 193 (99.0) 78 (94.0) 0.027

No 2 (1.0) 5 (6.0)
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willingness to use effective contraception was part of the
study inclusion criteria [15] and, those not using contra-
ception at SiVET study screening started on an effective
method when enrolled. Cases were therefore more likely
to use contraception compared to controls. In addition,
women were using contraception for 9–12months in
SiVET before the WTP assessment; their experience of
contraceptive use, related side effects and counselling
could also have informed their higher willingness to
delay pregnancy in future trials. Previous experience
with some of the vaccine trial attributes such as use of
contraception may increase their acceptability in future
HIV vaccine trials.
Although both cases and controls expressed the need

to consult (mainly spouse or parent) before making a de-
cision to participate in a future vaccine trial, a signifi-
cantly lower proportion of cases needed to consult
someone. Our findings mirror the gender norms of soci-
ety where a proportion of women still seek approval
from family members before making decisions. It is
therefore important to include significant family mem-
bers such as spouses in the pre-trial community educa-
tion meetings so that they appreciate trials, give their
input into involvement of their family and community
members and encourage those who express WTP. Fur-
thermore, the lower proportion of cases that needed to
consult could be because cases had lived longer in the
community than controls and had a lower prevalence of
illicit drug use. They were therefore more likely to be
stable in the community and able to make their own de-
cisions about future participation in trials. Follow up
studies among fisher folk have shown higher retention
rates among volunteers who live ≥5 years in a commu-
nity compared to new entrants (< 1 year) [13].
Women with secondary education or higher expressed

less WTP than those with lower education. A similar
finding has been reported among different high risk
groups in South India [23]. However Etchverry et al. re-
port that higher education is associated with higher
WTP among FSWs elsewhere [24]. It is expected that a
higher education will enable better understanding of
study education messages around HIV vaccine develop-
ment and trials [25]. While Etchverry reports findings
from a setting where FSWs are empowered, our study is
done in a setting where sex work is still criminalized and
FSWs discriminated [26–28]. Such structural barriers
may negatively influence WTP in future HIV vaccine tri-
als among FSWs with higher education levels who may
also be more cognisant of the laws around sex work.

Limitations and strengths
We determined WTP towards the end of the SiVET and
therefore had cases who were willing to enroll and be
followed up in clinical research. The controls were also

attending the GHWP cohort for 3-monthly clinic visits
for a duration similar to their matched cases. Both
groups were thus highly motivated volunteers, and our
estimates may not represent the WTP we might observe
were we to do the same assessment in the cohort source
population of FSWs in urban Uganda who have never
participated in any clinical research. We recruited a
smaller than expected sample size (88% of cases and
74% of controls) that could have reduced power to de-
tect any differences between cases and controls. In
addition, our results are based on hypothetical informa-
tion; observed outcomes are prone to social desirability
bias and may differ from what would be observed in an
actual trial using a real HIV vaccine investigational prod-
uct. One might hypothesize that those without the ex-
perience of a trial or simulated trial (i.e., the controls)
might report a higher WTP, while the cases, with their
greater experience, might report a lower, more “realistic”
WTP. Not only did we not see a significant difference,
but the reported WTP was very similar between groups
(both around 90%). Since the SiVET mimicked the rigors
of a vaccine efficacy trial, we believe that our results give
more knowledge on WTP among FSWs and the signifi-
cant differences between groups that participate in
SiVETs compared to those who do not.
The WTP assessment looked at willingness to delay

pregnancy and yet this was one of the inclusion criteria
for the SiVET study. This led to inclusion in the SiVET
of volunteers who were generally more willing to delay
pregnancy in future trials and could have biased the as-
sessment of this vaccine trial attribute between cases
and controls.

Conclusions
FSWs in Kampala are at substantial risk of HIV infection
and are reportedly willing to participate in future HIV
vaccine trials with similarly high willingness for different
vaccine trial attributes. Involvement of family and/or
community members is important and while they are
needed for support with side effects, they will influence
decisions of potential volunteers to participate in HIV
vaccine trials. Previous experience with vaccine trial re-
quirements such as contraceptive use is likely to improve
uptake of the same during a real HIV vaccine efficacy
trial.
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