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Abstract

Human Infection Studies (HIS) have emerged as an important research approach with the potential to fast track the
global development of vaccines and treatments for infectious diseases, including in low resource settings. Given the
high level of burdens involved in many HIS, particularly prolonged residency and biological sampling requirements,

it can be challenging to identify levels of study payments that provide adequate compensation but avoid ‘undue’
levels of inducement to participate. Through this embedded ethics study, involving 97 healthy volunteers and other
research stakeholders in a malaria HIS programme in Kenya, and using in-depth interviews, focus group discussions
and observations during and after a malaria HIS, we give a grounded account of ethical issues emerging in relation to
study payments in this setting. While careful community, national, international scientific and ethics review processes
meant that risks of serious harm were highly unlikely, the levels of motivation to join HIS seen could raise concerns
about study payments being too high. Particular value was placed on the reliability, rather than level, of study pay-
ment in this setting, where subsistence livelihoods are common. Study volunteers were generally clear about the
study aims at the point of recruitment, and this knowledge was retained over a year later, although most reported
experiencing more burdens than anticipated at enrolment. Strict study screening procedures, regular clinical and
laboratory monitoring of volunteers, with prompt treatment with antimalarial at predetermined endpoints suggested
that the risks of serious harm were highly unlikely. Ethical concerns emerged in relation to volunteers’attempts to
conceal symptoms, hoping to prolong residency periods and increase study payments; and volunteers making deci-
sions that compromised important family relationships and personal values. Our findings support an interpretation
that, although study volunteers were keen to join the study to access cash payments, they also paid attention to other
features of the study and the general clinical research landscape, including levels of risk associated with study partici-
pation. Overall, our analysis shows that the ethical concerns emerging from the study payments can be addressed
through practical measures, hinged on reducing burdens and strengthening communication, raising important issues
for research policy and planning.

Introduction

In recent years, Human Infection Studies (HIS) have

emerged as an important research approach with the

potential to fast-track the development of vaccines and
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aim of understanding disease pathogenesis or testing
vaccine or drug candidates [1]. HIS may provide an early
indication of effectiveness of drug or vaccine candidates,
underlining important social and economic value, but
also raise concerns about a range of potential ethical
issues. Core issues concern the acceptability of infect-
ing healthy volunteers with disease causing pathogens,
volunteers’ understanding of the concept of deliberate
infection, and their experiences of and motivation for
participation. Relatedly, there are debates about policy
for HIS, including how to support fair decision mak-
ing processes and compensate for the risks and burdens
experienced by volunteers, particularly in low- and mid-
dle-income countries (LMICs) [2-7].

In this paper, drawing on social science research
embedded within a malaria HIS, we focus on a particu-
lar debate in the literature around appropriate levels of
study payments for participants in HIS. We use the word
‘payments’ to refer to compensation and re-imburse-
ment, especially when offered in monetary terms. Some
features of HIS may prompt higher levels of payment,
including prolonged periods of residency and post-
discharge study visits often involved as well as physical
and other burdens associated with deliberate infection
(e.g. restricted movements and regular blood draws for
experimental and clinical/safety monitoring) [8-10].
Prolonged residency requirements support science and
safety, for example, where repeated, timed blood sam-
pling is needed to support research and a participant’s
health must be monitored continuously to diagnose and
treat a deliberate infection or other health issues, if these
arise [11].

Across the following sections of this paper, we first out-
line core elements of the debate around the ethics of pay-
ments to study participants relevant to this paper, with a
focus on research in low resource settings. Following an
outline of a programme of malaria HIS conducted at an
international collaborative research programme in Kilifi,
Kenya, we describe the methods and findings from quali-
tative research embedded within this programme, involv-
ing healthy volunteers and other research stakeholders.
In our discussion, we draw on findings from this and ear-
lier publications to assess the nature of ethical concerns
around study payments made to malaria HIS volunteers
in Kilifi and implications for policy, with potential rele-
vance to other similar settings [7, 8, 12].

Ethical concerns around payments to HIS participants

A fundamental ethical requirement in any research
involving human participants is that there should be a
favourable risk—benefit ratio, and that risks of burdens
or harms are minimised and benefits maximised [13—
15]. In this respect, study benefits—including some

Page 2 of 13

forms of payments—should account for costs, burdens
and inconveniences linked to research participation
and recognise existing structural inequities, includ-
ing where made as forms of ancillary care [16, 17]. At
the same time, offering reasonable support to partici-
pants means that benefits should not present an offer
that will be ‘empty’ or ‘difficult to refuse, which may be
a particular risk in contexts of unmet need [18, 19]. In
contrast, failure to compensate study volunteers ade-
quately risks exploitation at individual and population
levels. The latter is illustrated through a phenomenon
described as “ethics dumping” in which study benefits
and payments are minimised by choosing to conduct
studies in low resource settings where low benefits are
highly attractive to populations with few alternative
sources of cash [20, 21].

The debate around the ethics of payments to study
participants maps on to these wider considerations
around study benefits, paralleling the need to balance
risks of exploitation (at individual and population levels)
and ‘undue inducement’ [3, 6, 22, 23]. An earlier defini-
tion identified four criteria for undue inducement: that
a desirable offer is made, the offer is ‘excessive or irre-
sistible; leads to decisions that would otherwise not be
made to participate and the study potentially involves
serious burdens or harm [24]. Refining this definition,
others have noted that a ‘high’ offer may distort a study
participant’s ability to perceive the risks and benefits of
participation accurately [25-27]. At the same time, con-
cerns about undue inducement have been described as
unnecessary; prior independent expert ethics review will
ensure a reasonable balance exists between study risks
and benefits before inviting participation, and payments
can therefore only act as due, and not undue, induce-
ment [24]. Others have noted dangers in an overreliance
on the optimal functioning of research ethics committees
(RECs), including in undertaking a risk—benefit assess-
ment [27].

Additional markers for study payments being ‘too high’
include: (i) the encouragement of forms of deception by
volunteers, including concealment of conditions that
might preclude participation; (ii) undermining of pub-
lic trust [6, 28, 29]; (iii) conflicts emerging within com-
munities and families; and (iv) risks that the relationship
between researchers and communities will become com-
mercialised [8, 30, 31]. Where payments are ‘too low” on
the other hand, concerns about exploitation centre on
risks of disproportionately attracting economically vul-
nerable participants who may be willing to take on higher
burdens or risks of harm to access even low payments;
and the impact of being unable to recruit and retain suf-
ficient numbers of participants in studies of high social
value [25, 27].
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Several studies have also underlined the need to take
careful account of context in assessing the appropriate-
ness of levels and forms of benefits and payments to par-
ticipant [6, 32, 33]. Thus, what might be judged as undue
inducement in some context (for example where there
is widespread poverty and vast unmet health needs, and
thus research participation can be particularly attractive
and cloud out key aspects of a study for those joining),
maybe due inducement in other contexts. In this way, the
distinction between due and undue payments seems to
be a relative assessment open to different interpretations,
including by ERCs [34].

Finally, ‘appropriateness’ may be more easily assessed
for some forms of payment than others. While reim-
bursement of financial costs can often reference receipts
or standard rates for expenses, reimbursement of eco-
nomic costs is more challenging, particularly in infor-
mal economies. However, minimum wage guidance can
be helpful where available [35]. Other forms of payment,
including compensation as a form of remuneration for
services given or as an incentive to participate, clearly
require more context-specific judgement to avoid risks of
exploitation and undue inducement [6, 36].

Malaria HIS at the KEMRI-Wellcome Trust Research
Programme in Kenya

The Kenya Medical Institute (KEMRI)-Wellcome Trust
Research Programme (KWTRP) is a longstanding mul-
tidisciplinary, international collaborative research pro-
gramme in Kenya with main hubs in Kilifi, on the Kenyan
coast, and Nairobi. Over the past 10 years, a programme
of malaria HIS has been developed and implemented
within the programme, based on extensive early con-
sultation with scientific, medical, regulatory and legal
bodies within Kenya and internationally to establish an
agreed way forward [37]. In addition, in Kilifi, where
much of KWTRP’s clinical, laboratory and epidemiologi-
cal research is conducted, including the malaria HIS pro-
gramme that forms the basis for this paper, all research
is supported by an established community engagement
platform. Engagement activities include outreach, open
day, interactive and consultation activities with a range
of community stakeholders, including community repre-
sentatives and leaders [38, 39].

Following a proof-of-concept malaria HIS involving
28 healthy adult volunteers with low to moderate prior
exposure to falciparum malaria at the KEMRI Clini-
cal Research Centre in Nairobi in 2013, a programme
of malaria HIS at KWTRP has taken place between
August 2016 and February 2018 in Kilifi. Over this time,
the malaria HIS programme has involved a total of 161
healthy adult volunteers from two administrative loca-
tions in Kilifi County and one location (Ahero) in Kisumu
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county in Western Kenya, selected to represent areas of
varying malaria endemicity (low and medium endemicity
in Kilifi and high endemicity in Ahero) [40, 41]. Kilifi and
Kisumu counties lie about 843 km apart, with differing
sociocultural features reflecting diversity in predominant
cultural traditions (Mijikenda ethnic traditions in Kilifi
and Luo in Ahero) and economies. Rates of multidimen-
sional poverty have been assessed at 35.5% and 59.9% in
Kisumu and Kilifi counties, respectively [42], and Kisumu
town is the third largest city in Kenya.! Volunteers from
both counties shared similar economic opportunities and
challenges in life, with a majority dependent on subsist-
ence or small scale farming, sea or lake fishing, tourism
(in Kilifi) and small scale trade or business, including
driving motorbike taxis and selling vegetables, cooked
food or household items [43].

The processes involved in the malaria HIS in Kilifi have
been described in detail elsewhere [11]. In brief, a dedi-
cated community engagement team in Kilifi and Ahero
visited communities to introduce the study to poten-
tial volunteers, following which experienced research
staff provided additional information about the study to
interested individuals, who were screened for eligibil-
ity. Following selection and recruitment, including indi-
vidual informed consent processes with a quiz to check
understanding, research clinicians gave an intravenous
injection of P. falciparum sporozoites to healthy volun-
teers under closely monitored conditions. Volunteers
were required to remain within a residential facility at
a university guesthouse in Kilifi town for up to 25 days
to support clinical monitoring and fixed-time repeated
blood sampling to assess immune responses to the chal-
lenge and check for the development of malaria infection.
Participants who developed malaria were treated and
discharged on full recovery, with variation in the time to
develop symptoms, given individual differences in exist-
ing levels of immunity. Final clinical follow up for the
malaria HIS occurred at day 35 post-challenge, after dis-
charge from the in-patient facility.

In relation to study payment for this HIS, earlier empir-
ical research at KWTRP had supported the development
of context-specific guidance on study payments [30, 31].
Given the unique character of HIS in requiring prolonged
residency and deliberate infection, the policy on these
study payments was developed through a consultative
process including the HIS research team, the wider sci-
entific community, and the Community Liaison Group
at KWTRP. Payment policies were approved by the rel-
evant ethics and regulatory bodies (KEMRI Science and
Ethics Review Unit, and Pharmacy and Poisons Board

! https://www.mistraurbanfutures.org/en/lip/kisumu.
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respectively) [11]. Study payments accounted for reim-
bursement of travel expenses, and for compensation for
financial and economic losses [11]. Travel was reimburse-
ment in relation to actual costs incurred. Compensation
and remuneration costs were assessed in relation to likely
financial and economic losses, burdens experienced, and
burdens accepted during residency, including limitation
of movement away from home and experience of malaria
infection, where this arose. The total payment, based on
these assessments, was set at KSH 2000/day (approxi-
mately USD 20/day) drawing on national minimum wage
guidance [7] and earlier consultations with KEMRI Com-
munity Representatives on daily rates of compensation
during their own residential training activities [4, 30, 31].
Since the payments were pegged on days spent at resi-
dency (up to a maximum of 25 days), the total amount
that individual participants would receive would inevi-
tably differ as it will depend on how long one stayed in
residency. The payments were made as a lump sum at the
end of residency.

Study methods

During the malaria HIS in Kilifi, we conducted qualita-
tive research before, during and after the volunteers’
residency period [7, 8, 12]. While observational data were
collected during preliminary community engagement
activities in Kilifi, the main data collection occurred dur-
ing HIS residency (Period 1, T1), six weeks after leaving
residency (Period 2, T2) and 12-18 months after resi-
dency (Period 3, T3). The findings presented in this paper
emerged from data collection across all phases. Partici-
pants included study volunteers (n=37), HIS investiga-
tors and clinicians (n=8), community-based frontline
staff (n=27) and community leaders and representatives
in Kilifi (n=25). Table 1 describes participants’ sociode-
mographic characteristics. All methods were performed
in accordance with the relevant guidelines and regula-
tions, including the Declaration of Helsinki.

Sampling and data collection

Sampling processes in this qualitative study were gener-
ally purposive, based on maximising diversity around
characteristics or experiences likely to be important
to our analysis [44]. However, at T1 all HIS volunteers
were invited to participate in the study due to the small
study population. During T2, sampling aimed to cap-
ture diverse HIS experiences, while at T3 diversity in
gender, home location, time of diagnosis and duration
of inpatient stay were considered. Study staff were sam-
pled based on their roles (clinician, study investigator,
field worker/community health volunteer and commu-
nity engagement staff), and community leaders (from
Ahero and Kilifi) and community representatives (from
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Table 1 Demographic characteristics of study participants

Location Kilifi Ahero Total (%)

Characteristics Male Female Male Female

Volunteers
Age (years)
19-29 3 5 4 3 15 (40.5%)
30-40 6 3 3 3 15 (40.5%)
41-51 2 3 1 7 (18.9%)
Education level®
None 0 2 0 0 2 (5.4%)
Primary 5 5 1 1 12 (32.4%)
Secondary 3 1 4 4 12 (32.4%)
Tertiary 0 1 3 2 6 (16.2%)
Unavailable 3 2 0 0 5(13.5%)
Occupation
None 3 4 0 1 8 (21.6%)
Student 0 0 3 0 3(8.1%)
Subsistence farming 1 5 0 0 6 (16.2%)
Self-employed/business 5 1 5 5 16 (43.2%)
Employed 2 1 0 1 4(10.8%)
Total 11 11 8 7 37 (100%)
Other stakeholders
Category of stakeholder
Investigators/clinicians 1 4 3 0 8(13.3%)
FWs/CHVs 12 7 1 3 23 (38.3%)
CLG/CE staff 2 1 - 1 4(6.7%)
Chiefs 2 1 2 0 5(8.3%)
KCRs 12 8 0 0 20 (33.3%)
Total 29 21 6 4 60 (100%)
Total participants 40 32 12 11 97

Adapted from Chi et al. [8]
? Information on occupation for 5 volunteers is missing

Kilifi) were invited based on residency within the loca-
tions involved in the HIS. The community representatives
from Kilifi known as the KEMRI Community Representa-
tives (KCRs) is a hybrid network of community members
elected by their community to serve for a period of time
as a hybrid community advisory board [38]. Data col-
lection methods included non-participant observation,
individual and pairs in-depth interviews and focus group
discussions, which are described in detail elsewhere [8,
12] and summarised in Table 2 below. Tools used for data
collection are included in Additional file 1.

Data management and analysis

All individual IDIs, PIs and FGDs were audio recorded,
transcribed verbatim and translated into English where
needed, a process that was quality checked by two mem-
bers of the team. We imported data into QSR Nvivo 12
software to support our analysis, using a Framework
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Table 2 Data collection methods
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T1 Kilifi
During residency

Participants

Data collection method/number
participants

T2 Kilifi
6 weeks after residency

T3 Kilifi and Ahero
12-18 months after residency

Data collection method/number
participants

Data collection method/number
participants

Community engagement staff and
community members

Observations during community
engagement

HIS volunteers Observations in residential facility;
FGDs with HIS participants from
Kilifi; n =32; Duration: 80-180 min;
In residence

|DIs; n=3; Duration: 30-90 Min; In
residence

FGDs; n=14; Duration: 80-180 min;
At local dispensaries in community

Study clinical staff
Front line staff/community-based

Community leaders and representa-
tives

FGDs at local dispensaries in
community; n = 20; Duration:
80-180 min

IDIs in Kilifi and Ahero; n=4;
30-90 min; At KWTRP offices/ACTU

IDIs with HIS participants from Kilifi ~ IDIs/pairs interviews with Kilifi and

n=>5 (2 participated in FGDs at T1); Ahero HIS participants; n=18;
30-90 min; At nearest local dispen- ~ 30-90 min; At nearest local dis-
sary/Community pensary

IDlIs in Kilifi and Ahero; n=5;
30-90 min; KWTRP offices/ACTU

IDIs in Kilifi and Ahero; n=12;
30-90 min; At KWTRP offices/ACTU

IDlIs in Kilifi and Ahero; n=5;
30-90 min; At KWTRP offices/ACTU

Analysis approach [45]. Framework analysis involves
steps of close reading of transcripts and field notes, the
selection of three rich accounts to inform the devel-
opment of a preliminary coding scheme by consensus
within the study group and coding of all transcripts as
an iterative process in which the scheme was adapted to
capture emerging findings. Saturation was attained when
no relevant new codes were being identified around the
broad topic of interest (i.e., payment issues) from the
transcripts. The team discussed data within codes to sup-
port organisation into themes, with findings charted into
a matrix by individual participant or group, to support
further interpretation. This overall process of analysis
and interpretation informed earlier publications [8, 12],
based on data collected during T1 and T2. In this paper,
we present and analyse data from T1, 2 and 3, to focus
on an account of ethical concerns around study payments
in the Kilifi malaria HIS, drawing on the wider literature
including that presented in Sect. 1.1.

As highlighted in our earlier publication [12],
throughout the tool development, data collection and
analysis, we were conscious of and made every effort to
consider our positionality, especially as staff/research-
ers from an institution (KWTRP) perceived as highly
prestigious and powerful across the study communi-
ties as well as our individual views about HIS. The
study team included both social scientists (PCC, VM,
IJ, EO, DK) and basic scientists (MK, PB), with exten-
sive experience of community-based clinical research,
including within the study communities. Additionally,
some members of the social science team (IJ, DK) were
introduced to study volunteers during screening, enrol-
ment and study engagement activities, giving them an

opportunity to build rapport prior to data collection.
Taking these into considerations, we presented our
social science study as a separate study from the clini-
cal study, with separate recruitment and consenting
processes. We were therefore keen to maintain a neu-
tral stance on HIS throughout the data collection and
analysis process.

Ethical considerations for the qualitative study

Ethics approval for this study was sought from Kenya
Medical Research Institute (KEMRI) Scientific
and Ethics Review Unit (SERU No: KEMRI/SERU/
CGMRC/029/3190 & 147/3808) and Oxford Tropi-
cal Research Ethics Committee (OXTREC Reference
No: 2-16 and 16-19. Prior written informed consent
was sought from all study participants.

Findings and discussion

Across this section, we present and discuss findings
that support consideration of ethical issues around
study payments during the malaria HIS, as outlined in
the introduction to this paper. Drawing on the litera-
ture, we consider the extent to which payments may
have influenced individual and population level moti-
vation to join the study, could have led to important
values being undermined, deceptions practised, or vol-
unteers’ judgement being ‘clouded’ in assessing the bal-
ance of benefits and burdens involved in participation.
We also consider an influence from volunteers’ level of
understanding of the study at the point of deciding to
join and identify policy implications for these findings.
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A Population and individual level motivation to join

the study: An influence from study payments

Across our data, the study payment emerged as one of
the main reasons that most people were keen to join the
malaria HIS, meeting the definition of a ‘desirable’ good.
Even a year later, most volunteers reported a high level of
satisfaction with the study payment given, with the reli-
ability of this income a particularly important feature:

I was satisfied, I was grateful, because even if I
would have stayed at home for the one month where
would I have gotten the money from? I wouldn’t have
got it, what kind of work would I have done to get
that money, I wouldn’t get, so according to me, I was
grateful... (P01, E KE T3)

The cash payments were not, however, the only reason
that volunteers were motived to join the study. Other
reasons included a strong desire to contribute towards
the development of new malaria vaccines to support
local communities and accessing screening health checks
without cost. Perhaps more importantly, volunteers
described feeling reassured about the safety of the study
procedures, including through expressions of trust in the
research institution and protocol review process, hear-
ing positive accounts of the study from participants in
earlier phases of the study, interactions with study staff
and a general perception of malaria infection as an easily
treated, everyday condition [7, 8, 12].

A high interest in joining the HIS

One potential reflection of the desirability of the study
payment per se was the unusually high level of interest
in participating in the study shown during community
engagement activities where the study staff introduced
the study in rural locations in Kilifi and Ahero. Earlier
phases of the malaria HIS programme faced early chal-
lenges with initial recruitment — which was attributed
to unfamiliarity of this type of study design, concerns
around safety and waiting to see whether those who sign
up first will be safe. The amounts of compensation were
the same across all the malaria HIS. However, in the later
phases of the malaria HIS frontline staff and KEMRI
Community Representatives noted a much greater inter-
est amongst local residents in joining the current phase
of the study. Levels of volunteering were also far more
than that seen in earlier (non-HIS) trials in Kilifi, such
as vaccine and drug trials [8], where the levels of incon-
veniences are much lower. Further, our observations
during screening periods to determine eligibility to join
the study suggested that many potential volunteers expe-
rienced high levels of anxiety while waiting, and others
showed marked disappointment on learning they would
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not be able to take part. Some volunteers found to be
eligible during initial health checks also worked hard to
ensure they ‘made it’ into the final study cohort, includ-
ing take measures to minimise risks of getting malaria
before the challenge event that would prevent their final
inclusion:

I had to stay here at home under guard...under
a mosquito net...to prevent myself from getting
malaria again...because I heard that when you
go on the last day and ... [and] you are found with
malaria, then you come back home. (P03, M, KE T3)

Similarly, as we describe in detail elsewhere, tensions
emerged at times between community-based frontline
HIS staff and community members who had not been
offered an option to be screened for eligibility, leading
to complaints of bias [8]. This strong interest in joining
the study was shown in a local newspaper article that was
reporting the first social science study undertaken in the
initial phases titled: “Want cash? Volunteer for a dose
of malaria parasite, says KEMRI amid ethical queries”
[46]. The article seemed to increase public interest in
participating in the HIS and prompted a response from
KWTRP and KEMRI headquarters to address the issues
raised [47].

A high interest in maximising payments

A second clear reflection of the influence of the study
payment was linked to the payment approach, given as a
lump sum given at the end of residency and tied to the
number of days spent, as an economic cost. This was
done for practical reasons as it was easier for the institu-
tion to disburse payments once instead of more regularly.
However, volunteers knew that the longer in-residency
one stayed, the higher the amount one would eventually
take home, as stated by a respondent:

So, there was a sense in which someone knew what
s/he will get after that research [cash compensa-
tion], so even if you will not pray loudly for people to
hear ...you will pray and say these parasites should
not result into malaria until 21 days are over, but I
didn’t last for the 21 days (P05, M, KE T3)

While it would not have been possible for participants
to conceal symptoms given frequent clinical and blood
monitoring, within one cohort, a competition seemed to
emerge among HIS volunteers to ‘make it to the end; sug-
gesting a form of collusion to support hiding or delay in
reporting symptoms:

My colleagues were telling me “persevere, there are
only a few days remaining...don’t report [symp-
toms]... because you will be given medication and
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you'll go home and it’s still not yet time” but I told
them “no I can’t persevere I must report this so that
I'm given medicine” (P02, E KLE T3)

Competing values on participants’ decisions

about the study

For health research in low resource settings in gen-
eral, a proposed marker for payments being ‘too high’ is
that participants may trade-off personal values against
financial gain [29, 33, 48]. From our data, it emerged
that individuals hoping to join the malaria HIS faced
many challenges in setting up arrangements that would
allow them to be away from home in residency for up to
25 days. There were particular worries and practical con-
cerns for some mothers leaving young children behind,
and for individuals who were the main family ‘breadwin-
ners’ since payments were only made as a lump sum at
the end of the study. The anxiety around the welfare of
their families at home reported by some volunteers dur-
ing residency [8] underlines the high value attached to
the payments.

Volunteers and study staff also described instances
where eligible individuals were unable to enroll in the
study because of disagreements within families. Partici-
pation caused a family rift between one volunteer and
his sister when he decided to join the HIS, and gave up
responsibility for managing his sister’s hotel:

She said you just go [to join the HIS], but if you go,
we'll never be on good terms again... So, from that
date up to today, she has never called me again.
Even when I call her, she doesn’t receive my calls.
(FGD5, M, AH, T1)

Mandatory use of effective contraceptive for female study
participants of reproductive age enrolled in research is
common to most clinical trials [49, 50], as was the case
for the HIS study. However, some women volunteers
joined the HIS despite unwillingness to comply with the
requirement to use an effective method of contraception,
which aimed to limit maternal and foetal risks associated
with clinical malaria. Some were outrightly opposed to
the use of contraceptives or felt unable to follow instruc-
tions for health reasons. Others said they were unaware
of this requirement. Overall, for this group, a sense of
‘being forced’ to do something unwanted emerged, show-
ing potential to undermine their values.

...it s0 happened that even that part of Femiplan
[contraceptive method] slipped me off [did not reg-
ister]. So I came all the way here [from Ahero] not
even having an idea about that...they asked me
about family planning and I said I'm not using any.
So it became a situation whereby I had no choice, I
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have to use it... (FGD4, E AH, T1)

...she qualified but didn’t want any kind of [contra-
ceptivel... she went, then she came back...you find
that she is taking this [contraceptive] not because she
really wants but because she wants the study...She
tried to get into the study without the [contraceptive]
and we could not accept, yeah. (Study Staff 01, E KE
T3).

Unanticipated burdens and on-going challenge

of managing expectations

An approach that has been proposed and is now widely
practiced is to check for volunteers of the study that they
are recruited to, prior to enrollment. This is especially
the case for clinical trials where significant information
is provided and the participants need to understand
these, particularly the risks and burdens of participa-
tion. A number of tools have been used, and are publicly
available to researchers to use in these assessments. As
was reported elsewhere [7, 11], during the consent pro-
cess, prospective volunteers were required to pass a quiz?
assessing cognitive understanding of core elements of
the study, including aims and procedures [7]. In addi-
tion, community-based frontline staff and volunteers in
earlier HIS studies were often asked questions about the
study and some shared their experiences with friends and
neighbours. It is also recognized that undue inducement
can occur where high study payments ‘cloud’ study par-
ticipants comprehensive appreciation of key information
about the study particularly the risks and burdens leading
to ‘poor” judgement [51-53].

Strengthening understanding at the point of enroliment

From our findings, study volunteers were generally clear
about the study aims at the point of recruitment, and
this knowledge was retained over a year later. Given the
restricted scope and multiple-choice nature of the quiz
used during consent, the depth of understanding of study
procedures, including risks of physical harms (malaria
infection) and burdens (the challenge event and sub-
sequent venous blood sampling), was more difficult to
establish at the point of recruitment. A range of unantici-
pated psychosocial harms and burdens emerged for vol-
unteers over the course of the study, unanticipated even
by the study team, including anxiety about the nature of
the challenge injection (if it might contain a more ‘deadly’
pathogen like HIV or contaminated [7, 12]. Other anxi-
eties concerned the security of their prior livelihoods
while in residence and issues around interpersonal

% The quiz is available at: https://wellcomeopenresearch.s3.amazonaws.com/
supplementary/14439/1e9075ea-ae3d-4e75-bc90-1418abcae614.pdf
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Table 3 Volunteers'reported use of study payments at T3
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ID Gender M/F Reported use of compensation/economic status

PO6_AH F Invested in small-scale business; gave part to sister for college fees

PO8_AH F Used most on mother’s funeral expenses; bought additional stock for small business; paid ‘merry go round” (savings group)
arrears

P10_AH M Invested in horticulture farming and used the proceeds to tile his house floor

P12_.AH M Completed a driving course, begun before joining the study; bought food for family on way home; helped parents to buy
house window grills; bought some sheep and goats; and invested in small shop

P13_AH F Bought household utensils and a cupboard for parents; replaced lost certificates needed for a future college application (funds
insufficient at present); started a small shop

P14_AH F Invested in own small-scale business; shared cash with close family members

PI5_AH M As a college student, used payment on accommodation and tuition fees

P16_AH M Returned to college course earlier suspended through lack of fees; shared cash with close family members; other personal use

P17_AH F Shared cash with parents and sister, who had provided childcare over study period; paid college fee debts needed to access
certificate

P18_AH F Payment mainly used on health care for children, who were unwell on her return; settled outstanding rent payments; and
made payment to person providing childcare while in residence

PO1_KF F Paid school fees; bought some goats

PO2_KF F Paid for children’s school fees and school items (books, shoes, bags)

PO3_KF M Bought a cow and set up business selling milk/tapping for palm wine at home, where he could also farm. Cash enabled him to
relocate back home from a nearby urban centre, where he had been resident and selling fried food

PO8S_KF F Expanded small business selling vegetables, buns and fried potatoes; enrolled her child in a school of her preference

PO5_KF M Paid children’s school fees; invested in their small farm

PO6_KF M Repaired house roof; wife invested in her small shop; supported daily living costs

PO7_KF F Bought a cow to generate income through selling milk and breeding

PO4_KF F Paid children’s school fees; bought a cow as small business investment

conflict in residency [8]. Steps were taken to strengthen
some aspects of the informed consent process during the
study, including practical demonstrations of the amount
and way blood samples would be taken.

In other studies, volunteers in a malaria HIS in the
USA, who had a good understanding of the burdens
described at the outset, later described these as greater
than anticipated [9]. The emergence of ‘unanticipated’
types or levels of psychosocial burdens points to the
importance of careful monitoring of volunteers’ expe-
riences in the post ethics approval space, including
through embedded social science, and the need for
research planning to be responsive to emerging issues
throughout its implementation. This form of monitor-
ing and responsiveness seems particularly important for
studies based on novel approaches, allowing future study
planning, community engagement and informed consent
processes to be adapted to take account of stakeholders’
experiences.

Managing expectations, a longer-term view

To make an assessment of the practical value of study
payments over time, we discussed volunteers’ atti-
tudes to and use of payments with volunteers a year
after their participation. Table 3 summarises former

volunteers’ accounts of the ways in which the compen-
sation was used.

While some found this a difficult topic to discuss,
hinting that they had not, and did not, feel free to say
what payments should be, most described a reasonable
level of satisfaction with the amount provided:

...to say the truth, I can’t say it was enough or not
because you know you can be employed, and the
boss says 1 will pay you this much, will you need
more? And s/he has already said that, and you
have been told its voluntary and withdrawing
also is voluntary, so what will you object there, so
whether it's enough or not... (P03, M, KE, T3).

On my side...according to what I get from the mar-
ket I thought it was ok (P06, E AH, T3)

As shown on Table 3, nearly all volunteers had been
able to make positive changes in their lives using the
cash. But since cash had often been used to address
pre-existing challenges, for example, paying off debts
for school or college fees, certificates and dowries,
they had not experienced an important change in
their living conditions or livelihoods but returned to
the same often challenging economic situations. For
some, earlier optimism about the extent to which the
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study compensation was likely to change their lives felt
misplaced.

Aaah, my economic status as for now, it's not that
impressive because it has become difficult ... because
the little that I get most of the time goes to school
fees, because I have five children... (P05, M, KE T3)

A few volunteers felt that the study payment had not
adequately accounted for the costs and burdens involved
in participation, and strongly recommended an increase
in the rate in future similar studies, at least in line with
inflation:

Actually, we were told it was not like they were pay-
ing us...they said they were compensating us, to
appreciate us for our time, because we took time to
go to Kilifi, to be taken blood, you know literally if
you ..were to pay somebody, you will pay much
more...but they said they were only going to compen-
sate us for our time (P14, E AH, T3)

In a few cases, individuals mainly used the cash payments
to cover costs incurred while they were in residency and
seemed therefore not to have benefitted to any great
extent:

I kept using the money for his treatment [a child], my
daughter was also having some pain in her stomach.
So the money didn’t help me that much because ...
you know I am a single parent so... I also gave some-
one who used to look after the children two hundred
shillings daily (2USD), so when I came [home] I also
paid for that (P18, E AH, T3)

Most volunteers used the cash to make modest but
important investments in businesses and buildings,
including homes (for example, renovating homes or busi-
ness premises). Many also shared the cash within families
to support a range of smaller activities.

After returning from there [study residency] is when
I expanded the business and it is now bigger ...when
I left there I had money, then I increased my stock
that'’s when it became bigger and my profit as well.
(P08, E KE T3)

Similarly, a few individuals invested study payments
in ways likely to bring positive changes to their lives in
future (for example, through investments in livestock):

Ah! I got money and bought a cow, I now hope that
life will be fine, because when it delivers, I will be [a
step ahead]. (P07, E KE T3)

The accounts of community leaders and study staff largely
supports this account of a range of outcomes, suggesting
that most participants benefitted in relatively important,
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but arguably not transformational ways, including buy-
ing livestock and second-hand motorbikes, investing in
businesses, and repairing homes. Rarely described were
instances where the cash was used in ways that were
unhelpful, including in buying recreational drugs and
alcohol. Another factor that emerged was the gendered
sociocultural challenges in relation to bringing cash into
the family [8]. Community leaders and frontline com-
munity-based staff described instances in which family
conflicts emerged over the payments. For example, some
women volunteers were unwilling to hand over cash to
male household head, as would be expected in this tra-
ditionally patrilineal culture, and sometimes serious disa-
greements arose about how the cash should be used [30,
54]. While these issues are arguably outside the responsi-
bility of researchers, family conflicts are important con-
siderations in this analysis.

Reflections over time and willingness to join HIS in future
Across this data, a number of former volunteers reflected
on their earlier misplaced optimism about the extent to
which the study compensation was likely to change their
lives. Even then, most described a willingness to join
another similar study in the future, a position held dur-
ing the time of their participation, a few weeks after they
left the study and 12—-18 months later [8, 12]. This gen-
erally positive view about participation was tied to the
overall experience of participating in the study, includ-
ing the care with which they were taken, the value of the
cash compensation, enjoyment of the facilities provided
(having a good rest), being able to contribute towards
developing a malaria vaccine, the opportunity to travel
to a new place (for Ahero participants) and the fact that
good clinical monitoring was available during residency
[8]. Several mentioned they would recommend joining a
study like this to family or friends:

I would do it again, it was a great experience any-
way yeah, at some point we got used to it. What I
was so afraid of was the blood draws but first, sec-
ond, third day I just got used to it and it was just ok.
1 enjoyed, that’s why I am telling you if given another
chance I would go for another one. (P17, E AH, T3)

Some participants who were unemployed or had unsta-
ble jobs or source of income were particularly interested
in joining future HIS, seeing this as reliable® (although
small) source of income:

The motivation of participating again is you know

3 Reliability was based on the fact that volunteers were confident that their
compensation and reimbursement will be disbursed after participation which
is not always the case with some routine casual work they undertake.
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here we are jobless, so if that happens again, there is
that small reimbursement when you succeed so you
get that and when you get that you add on what you
have, I think that is good, and that’s why I have said
when that project comes again, then I should be one
of them...at least I move up a bit (P03, M, KE T3)

Of two volunteers who described unwillingness to join
an HIS in future, their reasons were not related to the
amount of compensation but to challenges experienced
during participation, including the experience of malaria
symptoms and conflicts with other volunteers during res-
idency [12]:

I think my blood doesn’t want any strange thing... I
mean with my blood I think I cannot participate...
mean 1 have been thinking like that because they
were many who remained okay but as for me, I got
problems. So maybe my blood doesnt want any
other thing (P05, £ KE T2)

Assessing ethical concerns around levels of study
payments

Overall, our findings support an interpretation that,
although participants were keen to join the study to
access cash payments, they also paid attention to other
features of the study and the general clinical research
landscape, including levels of risk associated with study
participation, as has been observed among healthy vol-
unteers participating in HIS [10, 55] and Phase I clini-
cal trials [56, 57]. In this way, while accessing payments
was a main motivating factor for joining the study, this
assessment was based on positive support for the study
aims, given local relevance, and reassurance about safety
through existing trust relations with KWTRP and its
staff, familiarity with the nature and treatment of malaria
as an illness, and some recognition of the regulatory pro-
cesses that protect volunteers’ interests. These accounts
underline that careful thought processes often went into
decision making about participation, supporting an idea
of appropriate judgment.

Were the study payments ‘too high’?

To address this question, our point of departure is the
recognition that making a determination whether the
study payments were ‘too high’ is a challenging exercise.
First, drawing on the markers for undue inducement
explored in Sect. 1.1, these seem not to suggest that the
payments were ‘too high’ to unduly influence participa-
tion in the study, but it also emerges that they may not
cover all the bases of what might influence people to
participate. Other factors however do point to the fact
that some participants placed greater emphasis on the
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payment offered in the study in terms of compensation
and re-imbursement — particularly the monetary lump-
sum offered at the end of the residency period. These
seems to have influenced some choices that were made.

However, from our findings, the main consideration
that the study payments may have been ‘relatively high’
comes from the unusually high levels of interest in par-
ticipation from community members in both Kilifi and
Ahero. This is particularly clear in Kilifi, the site of the
longstanding research programme, where these lev-
els of interest have not been seen in the past for clini-
cal studies, including those aiming to impact burdens of
malaria. The emergence of conflict between community-
based frontline research staff and community members,
related to accusations of partiality or unfairness in vol-
unteers’ recruitment, and the reported impacts on com-
munity attitudes towards joining other types of studies
as reported in our earlier study [8], also speak to levels
of interest that may be high. Similarly, some volunteers’
attempts at concealing symptoms during the trial (even
though not feasible in practice) and reports of ‘trading
oft’ important existing values against decisions to join
studies (where the primary motivation to join was finan-
cial) raise similar concerns, as reported for other non HIS
clinical research [58, 59]. Concealment or delay in report-
ing data further raises concerns around volunteers’ safety,
research integrity and judicious use of research resources
[28, 60].

Additionally, we have argued that there were important
unanticipated psychosocial burdens experienced during
the conduct of the study. These did not lead to volunteers
terminating their participation. Recognising that some
of these unanticipated burdens become clear later, con-
sent should thus be a process with on-going checking of
whether volunteers are still accepting to continue partici-
pating and should be more responsive to context, poten-
tially requiring on-going monitoring and feedback loops.

Finally, our previous studies, and studies elsewhere
have shown that, while ‘too high’ payments raise con-
cerns around undue inducement, low payments can be
exploitative. This re-emphasizes the dilemma that is
faced with payments; offer too little and is exploitative,
offer too much and it is undue inducement. The fair offer
arguments provide a balance, taking account of contex-
tual considerations and what can be a fair offer for par-
ticipation in different types of research, recognizing that
what might be fair in one context might be considered
different in other contexts, and over time.

Countering concerns that payments were ‘too high’

Three core considerations counter concerns about pay-
ments being ‘too high! Firstly, the high levels of inter-
est in joining the study seem to have been underpinned
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by often unrealistic expectations of how the payments
would impact volunteers’ lives. One response might
therefore be to strengthen volunteers’ capacity to make
this assessment, for example, by involving previous HIS
volunteers in engagement activities, rather than reduce
the payments. Secondly, changes in the way payments
were made, rather than the amount given, for example
regular weekly payments to volunteers during residency
rather than a lump sum at the end [8]. Additionally, for-
mer volunteers’ reports on the way that payments were
used illustrate great diversity in the extent to which indi-
viduals have been able to make important changes to
their lives, suggesting that these levels are reasonable.

If not ‘too high; we should consider whether the pay-
ments made were ‘too low. However, many of the findings
above suggest this is not the case. An additional point is
that, in spite of the burdens experienced, no former vol-
unteers expressed regret about their decision to partici-
pate and the vast majority said they would be happy to
join another similar study in future, or recommend this
to a family member or friend [8, 12]. Study participants’
regrets about their decision to participate in a study has
been identified as an important marker of undue induce-
ment [61, 62]. As one former volunteer appropriately rec-
ommended, payments should however take account of
levels of inflation over time.

Policy implications

Based on this research, the findings show that payments
made to volunteers in the Kilifi malaria HIS align with
important ethical principles around payments in general.
However, there are a number of important policy recom-
mendations that can be made to underpin ethical prac-
tice around payments in this and other similar settings.
These include the need to: (i) Build a more grounded
community and individual understanding of malaria HIS
to strengthen informed consent and reduce risks that
psychosocial burdens are unexpected, including through
the involvement of former HIS volunteers in designing
and implementing engagement activities; (ii) Replace
lump sum payments with weekly payments, to avoid cre-
ating a spuriously high sense of their value and reduce
burdens for families at home over this period; (iii) Ensure
greater transparency and fairness in recruitment policies
across communities; and (iv) Optimise volunteers’ expe-
rience of residency, for example, by providing access to
skilled psychosocial support, offering life-skills capacity-
strengthening opportunities, allowing more flexibility of
movement, and supporting greater family contact during
residency, in alignment with earlier recommendations for
maximizing perceived benefits and minimizing perceived
burdens of study participation [8].
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Additionally, it is important to recognize that motiva-
tion to join HIS and other clinical studies without the
prospects of any therapeutic benefits such as phase I
clinical trials, go far beyond the size of study payments.
As highlighted in our earlier study, volunteers’ percep-
tions of what constitutes a study benefit differs from
what study teams and ethics and regulatory authorities’
typical characterization of ‘study benefits, and include
non-financial incentives such as access to free clinical
assessments, comfortable living conditions during resi-
dency, and opportunities for learning new things and
making new friends, among others [8]. This suggests
that any appropriate assessment of concerns around
undue inducements should equally include non-financial
incentives.

A final caveat is to recognise the importance of includ-
ing a wider set of voices in the analysis we present,
through the inclusion of community and HIS volunteer
voices in identifying and weighing up the ethical con-
siderations discussed in this paper. While expert ethics
review bodies have been recognised as core in making
judgements around the acceptability of study payments
in HIS, engagement with local health and community
stakeholders to support this assessment is also recog-
nised as important [4, 30, 63]. On this basis, in future
work, we plan to involve community members in Kilifi in
deliberative forms of discussion around the ethics of HIS,
including the issue of what constitutes appropriate levels
of payment for volunteers, with comparisons between
high-income and low-income settings, and across low-
resource settings.

Conclusion

Payment of HIS volunteers is a controversial issue, espe-
cially in the context of the ongoing COVID-19 pandemic,
with the main ethical issue being concerns about undue
inducement and to a lesser extent, the risk of exploita-
tion. In this empirical ethics study, we have explored the
ethical issues with volunteers’ payments in a malaria HIS
at a low resource setting in Kenya. While the payments
to volunteers as reimbursement and compensation were
recognized as a desirable good, with exceptional high lev-
els of interest to participate in the study across the study
communities, volunteers understanding of the study aims
and key elements of the study procedures, do not sug-
gest that volunteers had ‘clouded’ judgement about the
study. Moreover, documentation of the way the payments
were used by volunteers show that while the payments
were highly valued, it was arguably not transformational
to be deemed as an excessive offer. Additionally, the
design of the study involving close and regular clinical
and laboratory monitoring of volunteers after challenge
while in residence, with prompt treatment of those that
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developed clinical malaria ensured volunteers safety and
substantially reduced the risk of occurrence of serious
harm. Overall, with appropriate national and local eth-
ics and regulatory systems, and study design, concerns
about undue inducement or influence in HIS, especially
in low resource settings could be addressed. Embedded
social science studies can play a critical role in identifying
important social and ethical issues prior, during and after
the implementation of HIS and other clinical studies and
develop appropriate strategies to address them.
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