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Abstract

Background

1.5 million Kenyans are living with HIV/AIDS as per 2015 estimates. Though there is a nota-
ble decline in new HIV infections, continued effort is still needed to develop an efficacious,
accessible and affordable HIV vaccine. HIV vaccine clinical trials bear risks, hence a need
to understand volunteer motivators for enrolment, retention and follow-up. Understanding
the factors that motivate volunteers to participate in a clinical trial can help to strategize,
refine targeting and thus increase enrolment of volunteers in future HIV vaccine clinical tri-
als. The health belief model classifies motivators into social benefits such as ‘advancing
research’ and collaboration with science, and personal benefits such as health benefits and
financial interests.

Method

A thematic analysis was carried out on data obtained from four HIV clinical trials conducted
at KAVI-Institute of Clinical Research in Nairobi Kenya from 2009 to 2015. Responses were
obtained from a Questionnaire administered to the volunteers during their screening visit at
the research site.

Results

Of the 281 healthy, HIV-uninfected volunteers participating in this study; 38% were moti-
vated by personal benefits including, 31% motivated by health benefits and 7% motivated
by possible financial gains. In addition, 62% of the volunteers were motivated by social ben-
efits with 20% of who were seeking to help their family/society/world while 42% were inter-
ested in advancing research.

Conclusion

The majority of volunteers in the HIV vaccine trials at our site were motivated by social bene-
fits, suggesting that altruism can be a major contributor to participation in HIV vaccine stud-
ies. Personal benefits were a secondary motivator for the volunteers. The motivators to
volunteer in HIV clinical trials were similar across ages, education level and gender.
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Education on what is needed (including volunteer participation) to develop an efficacious
vaccine could be the key to greater volunteer motivation to participate in HIV vaccine clinical
trials.

Introduction

Kenya is ranked jointly with Mozambique and Uganda as having the fourth largest HIV epi-
demic in the world. There are over 1.5 million Kenyans living with HIV/AIDS as of 2015 esti-
mates, with almost 660,000 children orphaned due to AIDS [1]. There has been a notable
decline in HIV prevalence in Kenya due to increased access to Anti-Retroviral Treatment
(ART) and significant changes in sexual behaviour. The incidence of new infections has also
declined by almost 16%, from 116,349 in 2009 to 100,501 in 2013 [2]. The number of people
dying from AIDS-related causes has also reduced by more than 50% from 2005 to 2011 [3].
Women still face a higher risk of HIV infection and a shorter life expectancy than men. With a
6.9% prevalent rate they make up a higher proportion of those living with HIV as compared to
4.4% in men [4]. Kenya aims at reducing new HIV infections by 75% and AIDS related mortal-
ity by 25% between 2015 and 2019 [5]. An efficacious, affordable and accessible HIV vaccine
would go a long way in achieving these goals.

Clinical trials involve the active participation of volunteers to capture data, which may
interfere with their time management and daily schedules, as vaccine trials may take years to
study the various long-term immunological responses crucial in determining the vaccines effi-
cacy and efficiency. However, the use of human subjects in these studies as a unit of analysis
introduces certain challenges [6]. Studies have been performed in developing countries that
have been shown to be less exacting than they would be in the case of research carried out in
the sponsoring country which have sometimes unnecessarily exposed subjects to risk [7].

Regulations to protect the human rights of the clinical trial subjects have been elaborated to
ensure their integrity and dignity are upheld during their participation in biomedical research.
Unfortunately a strong impression has been left by a history of conducting unethical studies in
developing countries which are still used as a point of reference. Other factors such as stigma
associated with HIV/AIDS also contribute to the challenge of HIV vaccine trial participation
[8]. In Kenya, a country still defined by high levels of illiteracy, poverty and poor access to
healthcare, it may seem that conducting clinical trials in such a place may create inherent bias.
This may be occasioned by systematic selection errors as participation may be limited by
understanding of the clinical trial process or interest in the financial or medical incentives
offered during clinical trials. Special protection may thus be suggested in developing countries
such as Kenya to address these factors [9].

The Kenya National Council for Science Technology and Innovation (NACOSTI), a gov-
ernment authority, usually approves protocols covering clinical research and accredits ethics
committees that can approve study protocols. The Kenyatta National Hospital-University of
Nairobi (KNH-UoN) ethics and research committee also attracts many research proposals
owing to its facilities, and to the diversity of patients that are treated at Kenyatta National Hos-
pital, the largest referral hospital in Kenya. The hospital’s ethics and research committee was
formed to take charge of all research conducted within the hospital or the College of Health
Sciences at the University of Nairobi. The Kenya Medical Research Institute (KEMRI) vets all
proposals for research that involve humans. The committee is multi-sectoral and multidisci-
plinary, with most of its members coming from outside the institute, to ensure its indepen-
dence. Fortunately, it is clear that there has been increased emphasis on bioethics in Kenya in
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relation to clinical studies of human subjects which ensures the ethical evaluation process that
a clinical study must pass is sufficiently rigorous and is in accordance with national laws [10].

Individuals have little or no sense of ownership over clinical trials as they may have a false
belief that the science is beyond their scope of understanding and the practicalities of vaccine
development does not necessarily involve them [11]. To enrol such a group of people into a
clinical trial, especially a HIV vaccine clinical trial which is a first in humans, there is need to
elucidate the motivators that may be required for volunteer enrolment, retention and follow-
up in a clinical study [12]. Taken together, the aim of this study is to identify the factors that
affect volunteer enrolment into HIV vaccine clinical trials to allow refining and targeting of
volunteers by research sites conducting HIV vaccine trials.

This study was nested within three actual Phase I HIV preventive vaccine clinical trials and
one Vaccine Preparedness Study (VPS) conducted between 2009 and 2015 at KAVI-Institute
of Clinical Research (KAVI-ICR), University of Nairobi, in Nairobi, Kenya. The actual HIV
vaccine clinical trials included: B003 study investigating the candidates Ad26.EnvA-01 and
Ad35-ENV; B004 was investigating HIV-MAG +GENEVAX®) IL-12, Ad35-grin/ENV; and
HIVCORE investigating Ad35-GRIN, MVA.HIV-consv, and pSG2.HIVconsv-DNA. K001
was a VPS which assessed the willingness of volunteers to take part in future HIV vaccine clini-
cal trials, while also looking at the chances of these volunteers acquiring HIV under conditions
similar to the conditions that would exist in HIV vaccine studies.

Materials and methods
Study site

This study was conducted at KAVI-ICR, which has clinics at Kenyatta National Hospital and
Kangemi with Nairobi as its catchment population. Nairobi is the capital city of Kenya with a
population of 6.54 million people and a HIV prevalence rate of 6.8% which is almost the same
as the National rate of 6% [13]. It has approximately 2.5 million slum dwellers in about 200 set-
tlements representing almost 60% of Nairobi’s population [14].

Study design

A cross-sectional, descriptive, mixed study design with both quantitative and qualitative
approaches was used to elicit the volunteer’s motivators for participation in the HIV vaccine
clinical trials and the HIV VPS.

Data collection

The data used in this study was from interviewer-administered questionnaires given to partici-
pants of the HIV vaccine clinical trials and the VPS. The questionnaire was semi-structured,
containing both open-ended and closed-ended questions. Closed-ended questions were used
to obtain demographic data while open-ended questions were used to collect information on
their motivation to participate in the clinical trials. This data was collected during their screen-
ing visits at the research sites.

Recruitment of the participants

A convenience sample was used to capture data on 281 volunteers from the KAVI-ICR sites
participating in the four clinical trials between the years 2009 to 2015. Those participating in
the clinical trials were approached and invited to take part in the interview. Enrolment into
this study took place until the last volunteer was screened into the clinical trials in 2015.
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Out of the 304 volunteers who took part in these clinical trials over this period of time, only
23 declined to take part in this study; the volunteers were not probed on their reasons for
declining. All the volunteers in the four clinical trials were healthy, heterosexual, low risk
adults, 18 to 50 years of age, both ages inclusive, participating in HIV vaccine clinical trials or
in the VPS at KAVI-ICR from the period of 2009-2015. The volunteers participating in the
clinical trials were not provided with any other payment except for reimbursement of costs
incurred.

The study was not intended to be representative of the entire population of Kenya but
rather designed to identify the main motivators that lead to clinical study participation and
whether these motivators differ by variables.

Ethics statement

The volunteers provided written informed consent to take part in the clinical trials and have
information pertaining to their participation in the HIV clinical trials collected over this
period. All the study protocols and informed consent documents were approved by the Ken-
yatta National Hospital- University of Nairobi (KNH-UoN) Ethics Review Board with the fol-
lowing ethics approval numbers: P11/01/2013 (HIVCORE), P277/10/2008 (K001), P167/5/
2010 (B003) and P298/07/2011 (B004).

Data analysis

Qualitative analysis. Qualitative data was analysed using thematic analysis where
responses were grouped into themes. BAN read the responses provided, developed labels rep-
resenting recurring themes (‘codes’). As key themes began to emerge they were grouped and
merged. Subsequent analysis involved joint reading by BAN and the nurse counsellors (RS and
DN) followed by long table method to further link, expand and refine themes, until the final
results were created; this was done to improve inter-rater reliability [15]. For example, ‘help
society/country/world’, and ‘advancing research’ were grouped under ‘social benefits and
‘health benefits’ and “financial interests” were grouped under ‘personal benefits’. The themes
developed were then coded and linked up with the quantitative data for further analysis using
quantitative techniques. Inductive analysis was applied using Ryan and Bernard strategies [16]
as shown in Fig 1.

Quantitative analysis. Codes developed from the qualitative data on motivators and
quantitative data on demographic characteristics were entered in to SPSS version 21 for analy-
sis. Descriptive statistics such as frequencies, percentages, mean and standard statistics was
used to describe occurrences of motivators across various volunteer demographics. Chi-square
test and Kruskal Wallis test were used to test the association between volunteer demographics
and motivators at 95% confidence interval. Results were presented in form of text, tables and
figures.

Results
Socio-demographic characteristics

Majority of the volunteers were male while 38.4% were female. Over half of the volunteers had
attained secondary education and 21.4% had attained tertiary education. This demonstrates
low participation among people with higher levels of education. Most (40.6%) of the volunteers
were aged between 18 and 23 years. The average age of the volunteers was 24.8(+0.6) years and
as shown in Table 1 below the ages of volunteers was positively skewed, showing that the vol-
unteers were relatively young.
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Fig 1. Motivation codes.
https://doi.org/10.1371/journal.pone.0183788.9001

Motivators

Social benefits were the major motivator (62%) to the volunteers. According to majority (42%)
of the respondents the desire to contribute to advancement of research which leads to
improvement of societal well-being was the primary motivator as shown in Table 2 below.

This revealed that altruism was the most common motive among the clinical trial volun-
teers as shown by the following excerpts.

“I want to be proud later in life for participating in getting a HIV vaccine if it is successful”.
(Male, 21, Single, Secondary education)

“I believe I can help you people [researchers] find a good vaccine so people can stop ‘catch-
ing’ and dying from HIV”. (Male, 20, Single, Primary education)

As a social benefit, there was also a motive to participate in HIV vaccine clinical trials in
attempts to make a social contribution to those infected by HIV (20%). This was specifically
among those with a close person who has been infected by HIV as illustrated by the following
excerpts:

“I lost my sister and brother because of HIV and I don’t want to lose anyone else close to
me to that horrible disease”. (Female, 22, Married, Secondary education)

Table 1. Socio-demographic characteristics of volunteers.

Gender of respondent

Education level of respondent

Age of respondent in years

https://doi.org/10.1371/journal.pone.0183788.t001

Frequency (n) Percent (%)
Male 173 62
Female 108 38
Primary 59 21
Secondary 162 58
Tertiary 60 21
<=23 114 41
24-28 101 36
29-33 38 13
34-38 22 8
> 38 6 2
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Table 2. Volunteer motivators for participating in HIV vaccine clinical trials.

Motivators Categories Frequency (n) Percent (%)

Personal benefits Financial interest 19 7
Health benefits 87 31
Total 106 38

Social benefits Advancing research 119 42
Help society 56 20
Total 175 62

https://doi.org/10.1371/journal.pone.0183788.t1002

“I feel sad when I see people suffering from HIV/AIDS and I think I can help by participat-
ing in this study”. (Male, 26, Single, Secondary education)

Personal benefits were also cited by few respondents (38%) although as a secondary motiva-
tion. This included the desire to get health benefits (31%) including desire to know their HIV
status as illustrated by the following excerpts.

“I would like to know if I am in good health”. (Female, 19, Single, Primary education)

“I heard I will have a full medical examination done by a doctor for free”. (Male, 34, Mar-
ried, Tertiary education)

As a personal benefit, there was also the desire to get financial benefits although it was the
least (6.8%) cited reason for volunteering in the trials as showed by the excerpts below.

“My friend told me she was in another study like this one and she was given money called

> »

‘reimbursement’.” (Female, 25, Single, Primary education)

“I am not working at the moment and I am a single mother of two children so I wouldn’t
mind the money that we are going to receive.” (Female, 36, Widowed, Primary education)

Majority of the volunteers in the VPS were motivated by personal benefits (57% health ben-
efits and 7% financial interests) while on the other hand volunteers in the three Phase I trials
were mostly consistently motivated by social benefits as indicated in Fig 2. However, Chi-
square test of association (x> = 5.963, df = 3, p = 0.113) indicated that there was no significant

| Collaboration with science Help society Financial interests M Health benefits

e e 9

K001 7% T
0— 57%
ST 4394,

HIVCORE 004 6% 17% ’

e 340,
e 4%,

B004 109 19%
* 29%
e e s 449,

B0O3 7% 24% ’

(]

e ) /]9,

Fig 2. Motivators by trial arms.

https://doi.org/10.1371/journal.pone.0183788.9g002
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Table 3. Volunteer motivators by gender.

Financial interest

|

Health benefits

Motivators

Advancing research

4| o

T T T T T

25 30 35 40 45
Age of respondent

Help society

of Lo |

Fig 3. Age and motivators.
https://doi.org/10.1371/journal.pone.0183788.g003

variation in motivators among the clinical trial arms. This showed that there was no difference
in motivators between Phase I trials and the VPS trial.

Motivators by socio-demographic characteristics. Age and motivators. Despite the fact
that financial interests motivated younger volunteers, while the need to help society and
advance research motivated older volunteers, there were no significant age differences among
different motivators (Kruskal Wallis test: xz =0.113, df = 3, p = 0.990). The younger volunteers
joining the trials due to financial reasons could be attributed to the fact that younger people
might not be as financially established and may be looking for ways to earn money. Fig 3
showed that motivators were similar across the different ages of volunteers.

Motivators by gender. As shown in Table 3 below, most male volunteers (45.1%) and female
volunteers (38%) were motivated by desire to contribute to advancing research, however there
was no significant association between motivators and gender of volunteers (Chi-square test:
x2 =1.598, df = 3, p = 0.660). This indicated that both male and female volunteers were moti-
vated by similar motivators.

Motivators by education level. The desire to advance research was the most common moti-
vator across all education levels (Table 4). Chi-square test of association (x?=7.430,df =6,

p = 0.283) indicated that there was no significant association between motivators and volun-

teer education level.

Discussion

An individual must usually believe in both their susceptibility to and severity of a disease for
them to effectively change health behaviors, as they provide a clear and present danger. The

Motivators Gender of respondent
Male Female
Frequency Percent (n =173) Frequency Percent (n = 108)
Financial interest 12 7% 7 7%
Health benefits 50 29% 37 34%
Advancing research 78 45% 41 38%
Help society 33 19% 23 21%

https://doi.org/10.1371/journal.pone.0183788.t003
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Table 4. Volunteer motivators by education level.

Motivators Education level of respondent
Primary Secondary Tertiary
Frequency Percent (n = 59) Frequency Percent (n = 162) Frequency Percent (n = 60)
Financial interest 7 12% 10 6% 2 3%
Health benefits 17 29% 52 32% 18 30%
Advancing research 20 34% 68 42% 31 52%
Help society 15 25% 32 20% 9 15%

https://doi.org/10.1371/journal.pone.0183788.1004

Table 5. Health belief model components.

Concept HIV Infection

Health Belief Model proposes that people will respond best to messages about health promo-
tion or disease prevention when the following four conditions for change exist [17]:

1. An individual’s belief of risk of developing a specific condition.

2. Belief that the risk is serious and the consequences of developing the condition are
undesirable.

3. Belief that the risk will be reduced by a specific behavioural change.
4. Belief that barriers to the behaviour change can be overcome and managed.

The first condition in the Health Belief Model is perceived threat. If the person does not see
behaviour as risky or threatening, there is no stimulus to act. HIV/AIDS is quite prevalent in
Kenya and there are high chances of an individual identifying with someone with the disease.
This (as Table 5 illustrates) may be a component in participating in a trial that seeks to prevent
HIV infection.

Modifying factors including: age, gender and level of education which would have been per-
ceived to affect the volunteer’s decision to participate in a clinical trial have been shown in this
study not to be significant factors.

This study found that volunteers were motivated by altruism as a primary motivator to help
their family, society or world especially among volunteers who know of someone infected with
HIV/AIDS. This was similar to a study in India which found that knowing a person with HIV
infection acted as a motivator to volunteer in HIV vaccine trials [18]. However, a systematic
review of 8 out of 12 studies reported that financial reward was the principal reason for partici-
pation in a HIV clinical trial [19]. Contrary findings were also made in studies in India and
Brazil which observed that volunteers were of the opinion that monetary compensation was an
entitlement to the participants which they would not forego as it was the principal motivator
[20,21]. This difference in the principal motivator compared to our study could be because vol-
unteers in our clinical trials only received re-imbursement as monetary compensation, which
may not be enough to act as an incentive.

Personal benefits were cited as a secondary motivator to participation to get financial and
health benefits. The desire to get health benefits could be linked to an individual’s perceived

Participating in HIV vaccine clinical trials

Perceived susceptibility
Perceived severity
Perceived benefits

Cues to action

High risk of acquiring HIV in Nairobi, Kenya.
Consequences of HIV infections require actions to prevent it
Need to use all methods possible to avoid acquiring HIV

Education on abstinence, being faithful and use of condoms

https://doi.org/10.1371/journal.pone.0183788.1005

High risk of exposure to HIV infection in Nairobi, Kenya.
HIV vaccine may provide an answer to prevent HIV infections

If vaccine works volunteers could be protected from HIV.
Financial incentives.
Medical care.

Incentives to participate in clinical trials to develop a HIV vaccine.
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susceptibility of contracting HIV. Since the study was conducted in Nairobi, this desire could
be of lower significance, as the city has a low prevalence of HIV as compared to western parts
of Kenya. Contrary results were found in a study in China, where health benefits were the pri-
mary motivator for enrolling in a HIV vaccine trial [22]. The difference in this study could be
attributed to the fact that the study participants in the China study were HIV positive hence
the desire to delay enrolment to ART and reduce disease progression. Similar findings were
made in Organization for Economic Co-operation and Development (OECD) countries [12]
and Tanzania, where the desire to get protection from infection was secondary to collaboration
with science as a few participants were expecting to get protection against HIV from the trial
vaccine [23]

This study found that financial interest motivated younger volunteers while the need to
help society and advance research motivated older volunteers; however there were no signifi-
cant age differences among different motivators. This can be related to a study in South Africa
which found that older and younger volunteers were equally motivated by altruistic reasons
[24].

Most of the male and female volunteers were motivated by the desire to contribute to
advancing research. Therefore, there was no evidence to link gender of volunteers and a spe-
cific motivator. It has been recognized that men and women tend to engage in different HIV
risk behaviors hence there is a difference in their perceived susceptibility, and the resultant
motivation to participate in HIV vaccine clinical trials, as well as their perception of benefits of
the vaccine [25,26]. In India and Thailand, studies found that women were mostly motivated
to participate in HIV vaccine trials to get protection against HIV infection via their husbands
[27,28] which was not the finding of the present study.

The results indicated that the desire to advance research was the most common motivator
across all education levels; however, there was no significant association between motivators
and volunteer education level. Education level could be an indicator of the socio-economic sta-
tus of the volunteers and the low financial rewards offered in trials might not make financial
sense to the highly educated, assumed higher socio-economic group, leading to a dispropor-
tionate number of volunteers with lower education levels participating in clinical studies.
Almeida et al. [29] found that volunteers with low education status were more likely to cite
financial motivations to participate in a clinical study while Kass et al. [30], found contrary evi-
dence that volunteers with higher education level were more likely to be motivated by financial
benefits. This could be related to the type of financial incentives, such as whether it was reim-
bursement over costs incurred or payment in lieu of time spent in the trial.

Limitations

1. The Health Belief Model is limited by the fact that behaviour is habitual and may inform
the decision-making process and is sometimes performed for non-health related reasons
such as social acceptability.

2. Use of a convenience sample diminished the generalizability of the study and exposed it to
bias and high sampling error.

3. Social desirability bias as the questionnaire was administered by the nurse counsellors.

4. The study did not explore the relationship between the motivators and actual participation
in HIV vaccine trials of the volunteers in the VPS and the relationship between motivators
and retention in the clinical trials.
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Conclusion

The majority of volunteers in the HIV vaccine trials at our site were motivated by social bene-
fits, suggesting that altruism can be a major contributor to participation in HIV vaccine stud-
ies. Personal benefit is a secondary motivator in participation in HIV vaccine clinical trials.

Volunteers willing to participate in future clinical trials as demonstrated by those in the
VPS are mostly motivated by personal benefits while volunteers in the actual Phase I HIV vac-
cine clinical trials were mostly consistently motivated by social benefits. This may be explained
as the volunteers in the VPS not assuming any immediate danger associated with vaccination,
and thus enrol for their personal benefit. Those in the Phase I studies however, have perceived
their susceptibility to HIV/AIDS, looked at the severity of the infection and benefits of partici-
pating in a HIV vaccine clinical trial and are cued to action.

The motivators to clinical trial participation were similar across age, education level and
gender. Thus in a Sub-Saharan setting such as Nairobi, Kenya, targeting of volunteers for a
HIV vaccine trial requires education on cues to action on what is required to prevent HIV/
AIDS, (including volunteer participation), to develop an efficacious, accessible and affordable
HIV vaccine.

Supporting information

S1 Appendix. Baseline demographics and reasons for volunteering form.
(PDF)
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