PLOS NEGLECTED TROPICAL DISEASES

Check for
updates

G OPEN ACCESS

Citation: Kutalek R, Baingana F, Sevalie S, Broutet
N, Thorson A (2020) Perceptions on the collection
of body fluids for research on persistence of Ebola
virus: A qualitative study. PLoS Negl Trop Dis 14
(5): €0008327. https://doi.org/10.1371/journal.
pntd.0008327

Editor: Abdallah M. Samy, Faculty of Science, Ain
Shams University (ASU), EGYPT

Received: August 23, 2019
Accepted: April 27, 2020
Published: May 14, 2020

Copyright: © 2020 Kutalek et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: Data cannot be made
publicly available for ethical reasons (public
availability would compromise study participants’
privacy). Date can be accessed upon request at
ct_ethics@who.int.

Funding: This work was funded by Paul Allen
Foundation and the UNDP-UNFPA-UNICEF-WHO-
World Bank Special Programme of Research,
Development and Research Training in Human
Reproduction (HRP), a cosponsored programme
executed by the World Health Organization (WHO).

RESEARCH ARTICLE

Perceptions on the collection of body fluids
for research on persistence of Ebola virus:
A qualitative study

Ruth Kutalek®'*, Florence Baingana?, Stephen Sevalie?, Nathalie Broutet®,
Anna Thorson®

1 Unit Medical Anthropology and Global Health, Department of Social and Preventive Medicine,

Center for Public Health, Medical University of Vienna, Austria, 2 WHO country office Sierra Leone,
Freetown, Sierra Leone, 3 UNDP-UNFPA-UNICEF-WHO-World Bank Special Programme of Research,
Development and Research Training in Human Reproduction (HRP), World Health Organization, Geneva,
Switzerland

* ruth.kutalek @ meduniwien.ac.at

Abstract

Background

Against the background of the international public health emergency related to the Ebola
outbreak in the Democratic Republic of Congo, in addition to other recent large Ebola epi-
demics, the issue of transmission due to viral persistence from survivors’ body fluids is
becoming increasingly urgent. Clinical research in which body fluids play a role is critical and
semen testing programs are part of the suggested response to the outbreak. Broad accep-
tance and understanding of testing programs and research, often in resource poor settings,
is essential for the success and sustainability of clinical studies and an accurate epidemic
response. Study participants’ perceptions on the collection of body fluids are therefore rele-
vant for the programmatic planning and implementation of clinical studies.

Study aim and methods

In this qualitative study we aimed to explore the perceptions on bio-sampling in the Sierra
Leone Ebola Virus Persistence Study (SLEVP study). We were interested to understand
how norms on gender and sexuality related to perceptions and experiences of study partici-
pants and staff, specifically, in what way perceptions of the body, on intimacy and on body
fluids related to the study process. We purposively sampled former study participants for in-
depth interviews and focus-group discussions. We conducted 56 in-depth interviews and
eight focus group discussions with 93 participants. In a participatory approach we included
study participants in the analysis of data.

Results

Overall the SLEVP study was well perceived by study participants and study staff. Study
participants conceived the testing of their body fluids positively and saw it as a useful means
to know their status. However, some study participants were ambivalent and sometimes
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reluctant towards sampling of certain body fluids (especially semen, blood and vaginal fluid)
due to religious or cultural reasons. Self-sampling was described by study participants as a
highly unusual phenomenon. Several narratives were related to the loss of body fluids
(especially semen) that would make men weak and powerless, or women dizzy and sick
(especially blood). Some rumors indicated mistrust related to study aims that may have
been expressions of broader societal challenges and historical circumstances. These reser-
vations could eventually be overcome by guaranteeing confidentiality and privacy and by
comprehensive professional counseling.

Conclusion

In the course of the sampling exercise, study participants were often obliged to transgress
cultural and intimate boundaries. It is therefore important to understand the potential impor-
tance some of these perceptions have on the recruitment of study participants and the
acceptability of studies, on a symbolic as well as a structural level. In order to capture any
reservations it is necessary to provide plenty of possibilities of information sharing and fol-
low-up of continuous consent.

Author summary

Recent studies have shown that the Ebola Virus might persist in body fluids of survivors
of the disease. Clinical research in which body fluids (semen, vaginal fluids, blood, sweat,
tears, breast milk and rectal fluids) are sampled play an increasingly important role, spe-
cifically in light of growing EVD epidemics. The success of these studies, e.g. how many
participants are recruited in a study and how many are staying until the end of a study, is
highly dependent on the participants’ cooperation and understanding of testing programs.
However, until now there has been only little research on how studies and testing pro-
grams in which body fluids are sampled are perceived and understood by study partici-
pants. In this study we were therefore interested to understand how study participants
perceived the sampling and collection of body fluids and how their cultural or religious
background may influence the willingness to participate and stay in a clinical study. We
conducted one-to-one interviews and focus-group discussions with 93 former study par-
ticipants of a viral persistence study. We found that overall study participants conceived
the testing of their body fluids positively and saw it as a useful means to know their status.
However, some study participants were ambivalent and sometimes reluctant towards
sampling of certain body fluids (especially semen, blood and vaginal fluid) due to religious
or cultural reasons. Self-sampling was described by study participants as a highly unusual
phenomenon. Participants explained that the collection of certain body fluids would make
men weak and powerless (especially the sampling of semen), or women dizzy and sick
(especially blood). Rumors indicated that some participants mistrusted the study aims. In
the course of the sampling exercise, study participants often felt that they had to transgress
cultural and intimate boundaries. We conclude that it is important to understand the
potential importance some of these perceptions have on the recruitment of study partici-
pants and the acceptability of studies. The understanding of the socio-cultural context of
clinical research is relevant for the programmatic planning of such research.
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Introduction

Sierra Leone was one of the countries most heavily impacted by the West African Ebola Virus
Disease epidemic which saw an unprecedented number of survivors. By March 2016, when the
WHO Director-General declared the end of the Public Health Emergency of International
Concern, there had been 14,124 confirmed, probable and suspected cases and 3,956 deaths [1].

During and after the outbreak there have been several studies on the persistence of Ebola
Virus (EBOV) in body fluids, especially in semen [2-4] suggesting sexual transmission of the
virus from male survivors [5,6] or other forms of viral persistence-derived transmission [7-9].

In studies on viral persistence body fluids are sampled from male and female EVD survi-
vors, often in resource poor settings. Broad acceptance and understanding of testing programs
and research is essential for the success and sustainability of clinical studies, specifically for the
enrolment and retention of study participants. It has been shown, for instance, that percep-
tions of blood sampling significantly influenced study uptake and loss to follow-up [10-12]. In
many cultural contexts body fluids such as blood, menstrual blood, semen, urine, feces, or
sweat are not “neutral substances” but endowed with meaning [13, 14]. They may be consid-
ered as pure or polluted, as powerful substances, inflicting harm or as curative agents. From
anthropological research we know that Muslim men may be especially conflicted about deliv-
ering semen samples in a clinical setting [15]. For female study participants it is important to
understand how notions of purity and shame across different socio-economic, ethnic and reli-
gious groups might influence perceptions and acceptability e.g. of vaginal self-sampling
[16,17]. These aspects, however, have so far rarely been considered in studies on viral
persistence.

As we are faced with a growing number of EVD outbreaks (e.g. the current outbreak in
DRC, as of 25 Feb 2020 3444 cases reported [18]) evidence on viral persistence e.g. of Zika
virus is also increasing [19]. Clinical research in which body fluids play a role is becoming
more important. Study participants’ perceptions on the collection of body fluids will therefore
become more relevant for the programmatic planning and implementation of clinical studies.

In this qualitative study we aimed to explore the perceptions on bio-sampling in the Sierra
Leone Ebola Virus Persistence Study (SLEVP study). The SLEVP study was established to
investigate persistence of Ebola Virus (EBOV) in body fluids (semen, vaginal fluid, menstrual
blood, urine, rectal fluid, sweat, tears, saliva, and breast milk when applicable) of 120 male and
120 female EVD survivors, and is described in detail in Deen et al. [20]. Participants received
counseling prior to the sampling process, as well as two weeks later when they received their
test results, described in detail in Abad et al. [21].

In this process evaluation we wanted to explore perceptions of study participants and study
staff in the Sierra Leone Ebola Virus Persistence Study (SLEVP study) regarding the imple-
mentation of the study and the specimen process itself. Employing a meaning centered and
critical approach, we were interested to understand how norms on gender and sexuality
related to perceptions and experiences of study participants and staff, specifically, in what way
perceptions of the body, on intimacy and on body fluids related to the study process. Further-
more we sought to explore how experiences of the Ebola epidemic impacted on the implemen-
tation of the study as well as on the perception of the sampling process.

Material and methods

The study was conducted between April and June 2017 at the two SLEVP study sites 34 Mili-
tary Hospital (MH34) and Lungi Government Hospital (LGH). We invited all four counselors
(2 from each site) and 13 purposively selected staff from all professions that were part of the
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SLEVP study, such as medical doctors, study nurses, lab technicians, cleaning personnel and
security personnel for an interview. The selection took place in cooperation with WHO staff
who were involved in the SLEVP study.

We purposively sampled former study participants with diverse religious background, age
and marital status for in-depth interviews and focus-group discussions. By selecting partici-
pants with diverse social characteristic we expected to get a broader spectrum of perceptions
regarding our research questions. For each study site four FGDs were conducted, one with
older men, one with older women, one with younger men, and one with younger women. We
aimed at homogenous groups in terms of gender and age so that group members would feel
comfortable to answer our often intimate questions in the group. The FGDs were an important
complement to in-depth interviews as some of the participants felt more at ease to talk in
groups and/or were encouraged to tell their own perspective after having listened to their col-
leagues. Former study participants and study staff were informed about the evaluation study
by the study receptionists and community liaison persons. Participants already knew them
from the SLEVP study and trusted them.

Overall we conducted in-depth interviews and focus group discussions with 93 participants.
We conducted in-depth interviews with all four counselors and 13 SLEVP study staff (doctors,
nurses, lab technicians, community liaison persons, cleaning and security) (Table 1) and 31
SLEVP study participants. Additionally we conducted eight focus group discussions with 45
SLEVP study participants (Table 2).

All interviews were carried out by experienced interviewers who were undergraduate uni-
versity students in social work or social sciences. All interviewers spoke English and Krio, two
also spoke Temne. The three male and one female interviewers had formerly been trained in
and conducted qualitative health studies in Sierra Leone and were competent in qualitative
interviewing. They received an additional two-day training by the study lead (RK) on princi-
ples of qualitative research, in-depth interviews, focus-group discussions and medical ethics.
The training also entailed the use of the specific interview guidelines and the informed con-
sent. The study lead closely supervised the interviewers in the field and gave them constant
professional feedback on interview techniques and non-verbal communication skills.

The interview guides were co-developed by all five authors in a discursive process, guided
by the research questions. They were translated into Krio by the interviewers, under close
supervision of SS, FB and RK, and extensively discussed. They were then re-translated into
English for quality control. The duration of the in-depth interviews was between 30-50 min-
utes. Focus group discussions lasted about 1.5 to 2 hours each and were carried out by 1-2
interviewers, depending on the availability of interviewers. All male groups were interviewed
by male interviewers, the female groups were interviewed by our female interviewer. Most
interviews with former study participants were conducted in Krio, some in English and two in
Temne. In two of the focus groups one or two participants only spoke Temne; these FGDs
were conducted bilingually by the Temne-Krio-speaking interviewers. Some of the fellow par-
ticipants who were also bilingual supported with the translation. Most interviews with study

Table 1. Characteristic of former SLEVP study staff (IDI: in-depth interviews, MH34: 34 Military Hospital; LGH:
Lungi Government Hospital).

N |female 'male

Counselors 4 |3 1
Study staff (study doctors, study nurses, community liason, lab technicians, cleaning, 136 7
security

N 17 |9 8

https://doi.org/10.1371/journal.pntd.0008327.t001
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Table 2. Characteristic of former SLEVPS study participants (IDI: in-depth interviews, FGD: focus group discussions).

N
IDI female 18
IDI male 13
Overall 31
FGD 1,2 female younger 12
FGD 3,4 female older 12
FGD 5,6 male younger 10
FGD 7,8 male older 11
FGDN 45
Overall N 76

https://doi.org/10.1371/journal.pntd.0008327.1002

age range Muslim Christian married single widowed
18-75 12 6 8 9 1

21-65 10 3 8 5

19-26 7 5 5 7

31-55 7 5 3 3 6

20-29 7 3 4 6

30-62 8 3 8 2 1

staff were conducted in English. All interviews were voice-recorded with the consent of the
interview partners.

Most transcriptions were conducted by a specifically hired research assistant who also
translated the interviews from Krio to English. The Temne interviews were transcribed and
translated into English by the Temne speaking interviewer. The other three interviewers tran-
scribed two interviews each. All interviews were checked for completeness and accuracy and
imported into the software atlas.ti for qualitative content analysis. Instead of names we used
unique ID codes.

Analysis

In a first phase we read through around one third of the transcribed interviews and assigned
preliminary codes that emerged from the data to catch important concepts and categories.
Then a very broad analysis was performed that summed up the main themes. With this prelim-
inary analysis in hand we invited all study participants again and asked them on their feedback
on these first results. As ownership and confidentiality of study participants is most important,
we asked each interview partner how he or she would like to be informed about the prelimi-
nary results of the study and most agreed to be called again and informed in groups. At each
study site we therefore held three separate dissemination meetings: one for the group of former
study staff, one for female participants and one for male participants. We communicated these
first results of the study and encouraged participants to discuss them with us. In this participa-
tory approach we wanted to identify the most important themes for the participants, to clarify
issues that may have been understood differently and to give participants the opportunity to
air any concerns they had. The results of these meetings informed the second phase of analysis
of the data and allowed a better definition and refinement of the codes and grouping in catego-
ries. Throughout the study ideas about the data were documented in theoretical memos. In an
iterative and reflexive process of data immersion we searched for meaning and insightful find-
ings [22].

In line with the analytical emphasis of this paper we identified three major themes: the
understanding of the study and the recruitment process, the perceptions on and experiences of
intimate sampling (semen, vaginal and rectal fluids) and the perceptions on and experiences of
the sampling of blood and other body fluids.

Ethics statement

The research protocol was approved by the Sierra Leone Ethical Review Board and the WHO
Ethical Review Committee. All data produced in the project are strictly confidential. We did
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not mention any real names, either in the transcriptions or in the publication. Prior to the
interview all participants have been informed about the project and its objectives, the purpose
of the interviews, and the use of the data for scientific purposes. Interviewers and the research
assistant signed a confidentiality agreement.

The informed consent was read to them carefully in their preferred language and after
agreeing to it participants and interviewers signed (or thumb marked) the informed consent
form. All participants were informed about the voluntary character of this study and guaran-
teed strict confidentiality. They all consented that the interviews were being voice recorded.
Study participants were compensated for their travel costs and time spent during the
interview.

Results
Understanding the viral persistence study and the recruitment process

Participants related to us how they were first informed of the study through information meet-
ings, where aims and bio-sampling were explained. In the beginning of the recruitment pro-
cess potential participants were concerned about confidentiality. There were also fears and
rumors among survivors that study participants would be infected with EVD or that they
would be used as guinea pigs in the study. Moreover there were rumors that the blood drawn
in the study would be sold by the government, used during elections or as a treatment in case
of another epidemic.

We never wanted to come. We were afraid. We just thought that because they missed to kill us
at the [treatment] centers, it was through the test [study] they were going to get rid of us. (.. .)
At first we were afraid, but thereafter we became confident. Onto the end I had no problem.
Former SLEVP study participant IDI, male

They said the blood they collected from us was going to be kept and used during elections.
Some said they kept the blood perhaps another disease will come so that they could use it to
treat the other patients. Those were some of the things they said. Former SLEVP study partici-
pant IDI, female

Several participants mentioned rumors they heard on the study that the blood collected
would be sold, that they “would make money out of our fluids” or that body fluids would be
kept for a future epidemic. Some said that they were afraid that “the white people wanted to
use us” and “sell our lives”. Not all believed in these rumors but clearly there was quite some
anxiety among the participants initially. Study staff related that they employed different strate-
gies to overcome those concerns: they talked to the survivors, the community elders and other
representatives and tried to convince them on the good intentions of the study and that they
would themselves profit from knowing their status. Moreover, the very fact that several study
participants knew the staff involved in the study from the EVD Treatment Unit (ETU) in
which they were treated opened many doors. Study staff also mentioned that the very fact that
survivors were employed as liaison officers was a trust building measure.

Staff as well as participants highly appreciated the confidentiality and privacy of the project
which was realized at different levels. Participants received a unique ID number and were
addressed only with this number instead of their names. On several occasions participants
related to this measure as trust building. The study sites were separated from the main clinic
buildings and according to our interview partners no one except study staff and participants
had access. Moreover, care was taken not to disclose persons as participants in front of family
or community. Several participants and staff mentioned that when they met accidentally
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outside the study compound they would not take notice of each other, or when participants
were called and did not answer the call personally the reason for the call would not be dis-
closed. Furthermore, informing the public about the project, especially the detailed procedures
of the project, e.g. what kind of samples were provided and in what way, was kept to a mini-
mum; more information was only provided at the meetings where the recruitment took place
and details were disclosed in the individual counseling sessions. Participants often stressed
that the study “was a secret” or “like a secret society”. Many participants related that little was
known about the study outside the survivor community, because they were asked to “keep the
information to themselves”.

They told us earlier that we should not disclose any information to the community people and
there is no need for us to explain to them that we are engaged in dry jack [masturbation],
given out semen, and body water [body fluids] for test to be conducted. We felt the entire pro-
cess should be a secret that we should not disclose to them. Former SLEVP study participant
FGD, male group

They told me that those of us registered for the study must not tell other people about it. When
I returned home from the study, I was always with my children and I explained nothing to
them. Former SLEVP study participant IDI, female

Participants greatly appreciated the friendly and cordial atmosphere of the project and that
staff treated them in a kind and respectful manner. They also appreciated the free medical care
and the reimbursements they received during the project.

Sampling of body fluids

From our interviews it became clear that counselors and nurses, but also lab technicians, doc-
tors and liaison persons were important to inform the participants on the sampling of body
fluids. For several reasons participants were sometimes reluctant or not able to provide a sam-
ple (the most problematic were semen, vaginal and blood samples) and staff negotiated their
cooperation. Study staff were available to assist participants with providing samples and doing
the self-swabs, especially when the participant did so for the first time. Inside the sampling tent
posters explained the detailed procedures for each sample in pictographs. Our interview part-
ners related that at the beginning of the study, staff would help with the sampling of vaginal
and rectal fluid, saliva, tears, sweat and urine. At subsequent visits participants were more con-
fident and often did the sampling without help. For providing the semen sample all staff would
leave the tent after having instructed the male participant.

Specifically for the intimate sampling, privacy and confidentiality were of outmost impor-
tance. Overall study staff thought that most participants were fine with the sample taking and
that participants were rather concerned about their health and knowing their status than with
personal feelings of shame and fear. Most participants agreed on the principal necessity to test
body fluids. However, there were certain sampling procedures of body fluids, such as the sam-
pling of semen through masturbation or the sampling of vaginal fluids during menstruation,
many participants felt very strongly about. They were unusual for most of the participants and
initially led to fear, shame, reluctance and open opposition of some.

Male intimate sampling

Almost all the study staff acknowledged that the sampling procedure for semen was a challenge
for most male participants. Staff mentioned several reasons why participants were not able to
produce a semen sample. Some argued that it was because of religious reasons, some said that
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it was due to the sickness that made them impotent. Others argued that participants related to
them that they would need their wives in the process. Staff occasionally also mentioned that
contrary to what they had been advised, participants would often not abstain from sex before
they were scheduled to come for the sampling.

Majority of the things went well except for the men, some will come and give all other body
sample but when it comes to the semen, they will give an excuse that they are religious and
don’t do such thing, especially the Muslims a lot of them were refusing to give a sample even
when you booked an appointment with them. Former SLEVP study staff, female

... some participants even when we advised them to abstain three days before sample collec-
tion they won’t adhere to that advice. They would have sexual intercourse the night before
sample collection. When they came for the sample collection they won’t be able to give the
sample. Former SLEVP study staff, female

For the participants religion was considered an important issue for the provision of semen
samples in several aspects. Some men were highly uncomfortable to masturbate and consid-
ered it indecent and against their religion. Furthermore, especially during Ramadan, sexual
intercourse and more so masturbation is considered haram (religiously forbidden). While
many participants thought that the pornographic film greatly helped them during masturba-
tion, some said they would not have needed it or that they didn’t want it for religious reasons.
Some Muslim men openly objected to having pornographic movies shown.

Just as my brother has said, it [masturbation] is understandable in the urban centers a bit,
but in the rural areas it is highly prohibited. In the village, they refer to anybody who does
that as unreligious. Former SLEVP study participant FGD, male group

We were not feeling fine because God does not permit us to take out [semen], without a
woman, it is not decent at all, and we are just doing it because of our health and our status.
Everything we were doing, we say it is confidential but it was painful. Former SLEVP study
participant FGD, male group

Even though Muslims generally do not approve of masturbation, several staff and partici-
pants argued that it would be tolerated if it were done for a medical reason.

Normally especially the elderly people and the Muslims were not comfortable with it. Some
people were saying it is forbidden but we had meetings with the Islamic council before we
started the study. We asked them what Islam will tolerate. They told us that yes during Rama-
dan Islam will not tolerate such. But if it is not in Ramadan and it’s for your well being you
are permitted to do it. And that was settled. Former SLEVP study staff, female

For me, as long as it is for my health, (.. .) I just think God can understand because it is not
something intentional, we were doing it for our health. To our people it is really something
bad. Former SLEVP study participant FGD, male group

Participants often related that they are “not used” to masturbate and on several occasions
they talked about loosing power or even becoming sick through masturbation, because they
perceived masturbation as fundamentally different to having sexual intercourse. They said that
in their communities people would not talk about it openly and they would consider it a sin.
Three persons also explicitly mentioned that persons engaging in manual ejaculation are con-
sidered homosexuals by their communities.

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008327 May 14, 2020 8/19


https://doi.org/10.1371/journal.pntd.0008327

PLOS NEGLECTED TROPICAL DISEASES Perceptions on the collection of body fluids for research on persistence of Ebola virus

For example, when we come and give the semen I will have to buy some drinks when I get
home to replace what I have lost, that was how I used the money. Former SLEVP study partic-
ipant IDI, male

We were just doing but it weakened your system because when you jack your penis [mastur-
bate] ... when you engage in sex with a woman you feel relaxed on top of the lady the penis is
controllable but when you ejaculate the penis gets weak. Former SLEVP study participant
FGD, male group

People who do masturbation are perceived badly by the community people, they will always
class such person as unserious and being homosexual. Former SLEVP study staff, male

Reservations of participants towards providing semen samples on some occasions also led
to open resistance. Staff argued that the withholding of semen samples was in some instances
done deliberately because this did not only happen in the beginning of the study but also later,
when participants were already accustomed to the procedures. They related that some patients
realized they would still get reimbursed even when no sample was provided. In the view of
staff resistance took different, more or less subtle forms, from the understandable rejection to
give a sample e.g. due to religious reasons, to a coordinated collective form of resistance.

... some of them would say I would give blood but would not give the semen. Former SLEVP
study staff, male

Some followed their colleague who refused to give sample while others who were hesitating also
joined their colleagues (. . .). In such cases when we noticed that some were only coming for the
cash and not to give sample, we started withholding their cash and demanded they give the
sample first because if such continues we cannot get the actual outcome of the research. With
these methods we were able to solve some of the challenges. Former SLEVP study staff, female

Some male participants who were either not able or not willing to produce a semen sample
were suspected to put gel or similar looking substances into the test tubes or bring a semen
sample from outside. However, participants never said that they deliberately deceived study
staff, but they knew that at least at the beginning of the study there would be no consequences
when they were not able to produce a semen sample. This strategy, as also mentioned in the
previous citation, was later changed.

(...) if you are not careful they bring the semen from home because they said unless there is a
woman they can’t produce semen. Former SLEVP study staff, male

We understood that some men because they were not ejaculating they were ashamed to come
out without the semen sample. So, we speculated that they were putting the hand sanitizer in
the test tube. Former SLEVP study staff, female

If you could not produce for this week, they would encourage you; perhaps you could produce in
another week. They gave the same transport refund even if you could not produce, or even if you
produce only one fluid they would appreciate. Former SLEVP study participant FGD, male group

Female intimate sampling

Compared to the male participants, staff considered female participants to be unproblematic
and cooperative in terms of intimate sampling (vaginal and rectal swabs). When relating to
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sampling in general, staff would usually highlight the challenges they had with male partici-
pants to collect semen. Some staff acknowledged that there was initial fear and shyness but
overall staff were more occupied with male concerns, even though strong reservations towards
intimate sampling were present in both sexes.

For the women there was no problem, they were so cooperative. Former SLEVP study staff,
male

For the eye water and breast milk there was no problem except for the vaginal fluid. Especially,
for the aged women, they were a little bit shy. (...) They agreed when they understood the pro-
cedure. Initially, they thought that there will be a man present. Also we told them that they
could even do it alone, and they would only be assisted by a nurse if they need it. We were not
having any problems with the women. Former SLEVP study staff, female

Some of them were afraid except when I explained to them that is so tiny like the feather of a
chicken and this gave them confidence. (. . .) it was a mixed reaction, some accepted it whilst
others rejected. Former SLEVP study staff, female

However, several female participants described their concerns quite differently. Many did
not express their reluctance with sampling procedures openly but rather talked of having expe-
rienced fear, shame and embarrassment. One woman related that she did not want to disap-
point the elders. Others were quite frank and described their struggle with the staft.

After the whole process was explained to us and what they will be taking from us I really felt
bad and I didn’t want to reject my elders that’s why I participated in the study. And until it
finished I did not encounter any problem. Former SLEVP study participant IDI, female

The first time I came on this study I did not feel good especially the woman side. To be honest
with you I was so much adamant with the nurse, but she encouraged me and even removed
her pant for me as a way to give me more courage. I gave them the different samples they
needed from me. Also the second time again when I came I was still adamant to give the sam-
ples. They still counseled me and I gave them the sample. The last time there was no problem
between us because I realized that they were trying to help me know my status. Former
SLEVP study participant FGD, female group

Some study participants were specifically concerned about the inclusion of elderly ladies
into the study.

For instance a young nurse ordering an old woman to remove her pant is somehow embar-
rassing. Former SLEVP study participant FGD, female group

Some women considered the collection of menstrual fluids specifically difficult. Menstrual
blood is considered unclean and participants on several occasions indicated that they were
concerned what was done with the sample. One important strategy to overcome shame and
embarrassment of the participants was to counsel and talk to the female participants, to treat
them in a respectful way and by showing one’s own vulnerability and nakedness.

It was only for the collection of menstrual fluid I know that it was not fine because some
women considered it as unclean. Former SLEVP study staff, female
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Part [A] As for me what I hate in the whole study process is the vaginal swabbing especially
the menstruation. I always ask myself what they are going to do (with) it. (.. .)

Part [B]: As my colleague said menstruation and the blood is the problem. We really want to
know the reason for taken them. Because women find it very difficult to give it out especially
to foreign people you don’t know. Former SLEVP study participant FGD, female group

To do the menstruation test was the greatest difficulty I faced in the room. The nurse asked
me to remove my pant in order to do the test I told her that I am ashamed to do it. Fortu-

nately, for me the nurse also was on her menstruation period so as a result she removed her
pant and shows me how to do the test. Former SLEVP study participant FGD, female group

Many women, especially the younger generation, had no problem whatsoever, either with
the collection of menstrual blood or with the vaginal swabbing in general. At the second or
third appointment most of them also got used to the procedures and did not need assistance
from the nurses any more.

On the first day somebody did it for me and the second the third and forth I did it for myself.
Former SLEVP study participant IDI, female

When we come they will tell us not to me ashamed, they are female and am also a female so
let me not be ashamed, so whatever they asked me to, let me do. They talk to us fine and
encourage us, and we do what they told us, they gave us hot water to drink for us to sweat, so
all that. Former SLEVP study participant IDI, female

The sampling of blood and other body fluids

Female and male participants likewise frequently mentioned the blood draw as a highly
uncomfortable event, the experience of which clearly went beyond the mere pain-the drawing
of blood was often related to the loss of strength and power. Participants not only mentioned
the frequency of the blood draw but also the amount that they often considered “too much”.
Female participants were specifically concerned about the “blood loss” that in their perception
would cause headache and dizziness. Some male participants also felt that the blood draw
would influence the semen sampling.

The only thing as I told you was the too much blood they removed from me. That gave me
headache. They said if they did not remove enough blood from people they would not do the
sample test, so they removed enough blood from people. That was the only problem I had with
them. Former SLEVP study participant IDI, female

When they remove their blood some men complain of shortage of blood which makes their
heads spin it [and makes] dry jack [difficult]. We keep on telling them that the 1ml blood does
not do anything to their health. Former SLEVP study staff, female

Participants often narrated that they had to replace the blood that was drawn with other

substances such as ORS, “blood tonic”, “blood syrup” or some special drinks that are consid-
ered blood building.

There was a time I was seriously affected after donating my blood. There was a time I donated
blood I felt a pain in such a way that I had to buy blood syrup. As for me, I drank raw eggs for
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three days before I came to normal, because I felt dizzy when I donated Former SLEVP study
participant FGD, male group

What we do not want is the removal of blood for test. If they come again and say blood test we
will not take part. All of them mean the same. The blood test made us dizzy. Former SLEVP
study participant FGD, female group

Staff also mentioned that even though participants had been informed of and had agreed to
the blood draw (e.g. by signing the informed consent), when it came to the actual procedure
many participants were reluctant and even resisted to undergo it. Some were quite firm in
their opinion that if they were invited for another study they would not join if regular blood
draws were a part of it.

They really do give us tough time. They lament to us after they have gone through and agreed
to all what they have been told; when they reach to us to collect the specimen especially the
blood then they start to grumble and say had I known I would not have come. Former SLEVP
study staff, male

They were afraid, they thought we were going to draw huge amount of blood from them except
when we told them that we were going to take 5 ml of blood and that it would not exceed. We
also show them the sample and they accepted it. Former SLEVP study staff, female

Staff and participants rarely mentioned challenges in collecting or self-swabbing of other
body fluids. Only the sampling of tears was described as difficult to some of the staff and the
participants. Uneasiness about the rectal swab was explicitly mentioned by three participants
and one staft. Several participants were highly concerned where their samples would be taken.
Most of these anxieties related to venous blood but three participants also mentioned other
body fluids such as menstrual blood and semen.

What I want to say is about the blood collection. It is number one because every time we came
was blood, every time we came was blood. Some of us were afraid because we did not know
where our blood was taken to. (...) We were getting rumors that a ship was taking our blood
away. For some of us we prayed that wherever our blood was taken to with negative intent let
our blood be dark. Former SLEVP study participant FGD, female group

I was thinking before when they came and collect our sperm, what are they doing with it?
That what I was thinking. Where are they going with them? Because we are knowing the result
but where are they going with them? Former SLEVP study participant IDI, male

Discussion

This is the first study that analyzes perceptions on the collection of bio-samples in medical
research on Ebola virus disease. It shows how important it is to understand broader socio-cul-
tural contexts in which medical research is taking place. Perceptions of the body and on sexual-
ity are socially and culturally constructed. They are deeply influenced by historical realities, by
ethnic affiliation, power relations, gender roles, concepts of morality, education and religion.
Moreover, medical studies that take place in or shortly after epidemics have to consider the
specific governance dynamics of the response (or post-response efforts), as well as psychosocial
implications of (post-)emergencies.
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A study investigating Ebola viral persistence in body fluids is bound to be faced with many
challenges. Sierra Leone experienced two years of a devastating epidemic, the impact of which
has been disastrous economically and socially, resulting in significantly higher unemployment,
lower schooling and less food consumption [23]. A fragile health system and the challenges
related to the EVD response created fear and mistrust in many people [24,25]. This mistrust
extended to everything that had to do with “Ebola” and could be clearly observed throughout
our study. Moreover, the participants in the SLEVP study had recently survived a deadly dis-
ease and many had to deal with its psycho-social and economic consequences. It is well estab-
lished that EVD survivors are more vulnerable to psychological distress caused by the disease
experience as well as by stigmatization and social rejection [26].

Overall perception of the study

The SLEVP study team, as reflected in our interviews with study staff and study participants,
overall showed high professionalism, high work ethics and excellent problem solving capacity,
all of which generated an atmosphere of enthusiasm, respect and friendship and contributed
to the success of the study. Study participants were especially fond of the respectful atmosphere
and the strict confidentiality, study staff mentioned the good quality of the training which pre-
pared them to tackle challenging situations and guided them through the sometimes difficult
process of the project. Moreover, the very fact that some of the study staff were already known
to the participants and that survivors were employed as liaison officers was an important trust-
building measure. The success of these strategies can be seen in the overwhelmingly positive
feedback we received from study participants on the study staff, and in the extremely low losses
to follow-up [2]. Overall SLEVP study participants conceived the testing of their body fluids
positively and saw it as a useful means to know their status and to be able to communicate the
results to their partners or to the community, if they wished to. They were also glad for the
financial remunerations they received and for the free medical care they were entitled during
the study.

Nevertheless, as shown from our results, some study participants were ambivalent and
sometimes reluctant towards sampling of certain body fluids (especially semen, blood and vag-
inal fluid). These reservations could eventually be overcome by guaranteeing confidentiality
and privacy, by comprehensive professional counseling and arguments that stressed the bene-
fits for the study participants. Moreover, many of the national SLEVP staff where either them-
selves survivors or were well acquainted with the clinical treatment of survivors. Still, there
seemed to have been a cognitive gap between the signing of the informed consent and the
actual sample taking, and between the understanding and perceptions of the study participants
and the SLEVP study staff on the study process. To some study participants, the implications
of sample taking were not completely clear and it seems that the way the informed consent was
explained to the study participants could be improved upon.

The ambivalence and reluctance that were expressed by some of the study participants—the
initial rumors that participants would be harmed in the study and that blood would be sold or
used during political campaigning-revealed concerns that were present before the actual study
process started and when informational meetings with key stakeholders were held. These
rumors are indicative of the atmosphere in which the study was started, and, as mentioned
above, the mistrust that was felt towards everything that had to do with “Ebola”. On a deeper
level, these rumors may have been expressions of broader societal challenges and historical cir-
cumstances. They may have revealed uncertainties of who would really profit from the sam-
pling of the body fluids, an issue that is broadly discussed within the scientific community as
well. Ethical considerations of biobanking, especially in the context of disease outbreaks and
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under conditions of socioeconomic inequities, are hotly debated and the ethical adequacy of
material transfer questioned [27]. The ownership of samples collected during the West African
EVD outbreak is still unclear and an inventory on the location of samples lacking [28].

The sampling process and gendered dynamics

Ambivalences were expressed throughout the study process, in relation to male and female
intimate sampling and to the sampling of blood. Self sampling and masturbation was described
by study participants as unusual practices and the latter as prohibited. In the course of the sam-
pling exercise, study participants were obliged to transgress cultural and intimate boundaries,
exchanging “indecent” behavior for, in the eyes of the participants, useful health information.
Initial consultations with the Islamic council did settle the concerns from the perspective of
the study staff but not necessarily for the study participants. Intimate sampling remained
deeply concerning for male and female participants alike. Reservations were expressed as fear
and anger but also in feelings of loss or becoming sick. Several narratives were related to the
loss of semen that would make men weak and powerless, or that the taking of blood would
make especially pregnant and elderly women dizzy and sick. Participants were not only wor-
ried about the frequency of the blood draw but also of the amount which they often considered
“too much”. The study added blood sampling relatively late in the study process and did only
draw serum for serological analyses, which may in contrast be less than in other clinical stud-
ies. The ,,removal”narrative clearly goes beyond the simple drawing of a body fluid, creating
an illness experience over something being taken away, albeit by consenting. It entangles the
deeper meanings and symbolism of ,,too much blood”and ,,blood loss”as “blood being stolen”.
Similar perceptions are well documented from anthropological research of clinical trials.
Saethre and Stadler [29] call them “narratives of harm”. They are “a vehicle through which
gender, cash, social reproduction, morality, and medicine were articulated” (p. 104). In their
study on negotiating social relations during an HIV trial in South Africa, the authors also
describe a similar cognitive gap between the informed consent which in detail explained pro-
cedures of taking blood and the feelings of trial participants that the blood taken was excessive
and harmful. They contextualize these perceptions within postcolonial relationships of post-
apartheid South Africa but clearly, unequal relationships between the global south and the
global north, the researched and the researcher, can be observed in many African countries.

While females were depicted by staff as unproblematic and cooperative during intimate
sampling, study participants themselves often felt fear, shame and embarrassment. This was
overcome in often surprising ways, e.g. in that female staff showed their own nakedness and
vulnerability. This gesture is also symbolic of the ambivalence of the study staft who advocated
for a western biomedical conception of the naked human body as something natural in a med-
ical encounter, often building a counter-narrative to the female participants who perceived
nakedness as being indecent and immoral, the more so when being asked to put a swab into
their vagina while menstruating. The discrepancy between staff perceptions of women as
being “unproblematic and cooperative” and the women’s reported feelings of fear and shame
seem to reflect larger societal gender dynamics. In the study, men may have been more suc-
cessful to negotiate their position and articulate their needs than women. Even though gender
sensitive trainings were part of the study protocol it seems that staff were not able to pick up
on these issues in the counseling sessions.

Participants had very creative ways in re-gaining “control” over their body fluids and show-
ing agency. Some male participants were not able or, on rare occasions, not willing to provide
intimate sampling on several occasions. This was interpreted by study staff as either post-EVD
related impotency or as a form of social resistance. In some instances staff suspected several
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male study participants to put gel into test tubes. The behavior was said by staff to have caused
disturbances during the study process and was seen by some as abusing a system that was built
on mutual trust. Still, the actual circumstances seem to tell another story, where missing sam-
ples for this reason was uncommon. Again, on a symbolic level very similar accusations are
known from Saethre and Stadler [29], when women during the study were requested to apply
microbicide gel vaginally. Some who were called “gel-dumpers” were suspected to only pre-
tend the vaginal application in order to receive the remuneration. Gel dumping was consid-
ered “irresponsible because it endangered the scientific process” (p. 110).

Implications for medical studies

It is important to understand the potential importance some of these perceptions have on the
recruitment of study participants and the acceptability of studies, first on the symbolic level:
Body fluids may be considered as pure or polluted, as powerful substances, inflicting harm or
as curative agents. Though not explicitly mentioned by the female participants themselves,
female staff confirmed that some of the women considered menstrual blood as “unclean”. Sev-
eral female participants were especially concerned where their menstrual blood samples would
be taken, a worry that was also expressed for other body fluids in male and female participants,
such as venous blood and semen. This could indicate a spiritual belief that body substances are
generally considered as potentially powerful and able to inflict harm, and used against the per-
son when in the wrong hands. These perceptions are wide-spread in many parts of Africa and
have been described e.g. for blood donation in Sub-Saharan Africa [30,31], for blood draw in
clinical research [10] and for semen collection in HIV studies [13].

On a structural level, reservations towards biomedical research in low-resourced settings in
Sub-Saharan Africa that involves sample taking (usually blood) are not new and have been
reported from several studies [10,32,33]. In a study by Newton et al. [12] blood drawn from
infants in Ghana led to rumors that it would be used for transfusions for elderly people. These
perceptions led to substantial loss to follow up. Similarly, in a study by Nchito et al. [11] in
Zambia loss to follow up was partly attributed to the fear of a rumor of blood thefts. Percep-
tions on body fluids and sample taking can influence decisions of participants to take part in
studies and to retain in a study. Yet in the specific cohort study here evaluated, study retention
was close to 100%, meaning that especially for some men they remained over a long follow-up
time (approaching two years). Factors that have influenced the high retention in the cohort,
based on our findings, seem to have been the perceptions of a very high level of trust in the
confidential handling of all results, the interest and engagement in knowing ones status as
body fluid/semen positive or negative, and the professionalism paired with in-depth commu-
nity belonging of staff involved. The targeted pre- and post- test counseling offered, as well as
the fact that actual sampling of blood was reduced to a minimum, can also have influenced
retention positively.

Rumors on medical research or public health interventions in low-income countries can
also be seen as an expression of a potentially problematic relationship rooted in history
between affected communities and researchers who are often from high-income countries
[34-36]. Kovacic et al. [37] for instance found that in Uganda community experience with
control programs on sleeping sickness remains in the memories of people for decades and
may influence perceptions on medical research today. Feldman-Savelsberg et al. [35] in their
research analyzed how colonial history, inter-country political conflicts, insensitive behavior
of public health staff and not considering gender issues led to a disastrous chain reaction with
rumors and subsequent resistance of girls and their parents towards a vaccination campaign
against neonatal tetanus. The question how medical research is perceived in a particular socio-
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cultural setting has implications for the sustainability of research involving power dynamics
between co-researchers and communities under study [34]. However, it is important to neither
over- nor underestimate the power of rumors for medical research. While many of our study
participants for instance articulated that they did not believe in the rumors, it is nevertheless
important to not ignore them as they may pose a threat to medical research [36].

In our evaluation of a cohort study implemented during an EVD emergency, we found that
attention to a very high level of confidentiality offered (ID, location of study, staff integrity
etc.) as well as the attention to training and involvement of local staff and survivors’ represen-
tatives have contributed to the high retention in study and in general positive attitudes of par-
ticipants. Further we identified challenges such as the need of continued attention to
information and consent procedures, where in this study the purposive recruitment in the
cohort was facilitated by information meetings and survivors’ liaison officers. Still, some par-
ticipants felt they had initial doubts of study aims, which were overall resolved during the
actual recruitment and consent processes.

It is important to conceive possible concerns towards sampling of body fluids early in the
planning phases of a project and have these perspectives broadly discussed. In order to capture
any reservations it is necessary to provide plenty of possibilities of information sharing and fol-
low-up of continuous consent.

Study limitations

This study evaluation was conducted in a post-emergency. For data collection we had to follow
a very strict and constrained time format. Interviews and focus group discussions at the two
study sites had to take place in parallel, and interviewers sometimes had to conduct 2-3 inter-
views a day. This rapid study design did not allow for an in-depth ethnographic data collection
and we may have missed important information, especially on such sensitive issues the study
focused on. However, judging from the sometimes very personal and intimate information we
received from our study participants, we got the overall impression that many interviewees
were very open and frank when relating their opinions and stories.

Because study participants were invited to the same study site and by the same liaison offi-
cers as the viral persistence study, some study participants initially confused our process evalu-
ation with the latter and thought we had come back to do a follow up. These confusions could
be resolved by explaining that our study was a separate one and that we wanted to hear their
opinion on the viral persistence study. Moreover, we also had different staff employed to do
the interviews so as not create any biases regarding confidentiality.

For reasons of practicality, some interviews with female study participants had to be con-
ducted by male interviewers. However, we specifically trained the male interviewers in gender
sensitive questioning and RK supervised them closely in the field. All focus group discussions
with female participants were conducted by a female interviewer and all focus group discus-
sions with male participants were conducted by a male interviewer.

Conclusions

In clinical studies that involve the sampling of body fluids it should be part of the program to
engage local communities, religious leaders and survivors. It is essential to take into account
cultural and religious implications of the collection process and to understand underlying gen-
der dynamics and vulnerabilities. All study staff should be trained in cultural and gender sensi-
tive issues and it should be considered to include social science expertise in all phases of the
study process.

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008327 May 14, 2020 16/19


https://doi.org/10.1371/journal.pntd.0008327

PLOS NEGLECTED TROPICAL DISEASES Perceptions on the collection of body fluids for research on persistence of Ebola virus

Acknowledgments

We would like to thank Antoine Coursier, Philippe Gaillard and Gibrilla Fadlu Deen for help-
ing with the design of this study and Elin Roos for valuable insights during the reflection pro-
cess. We would also like to thank our research assistants Henry Gbettu, Samuel Harding,
Miriam Hinton, Issa Kamara and Jacob Saad Kargbo.

Disclosure

The views expressed in this article are those of the authors and do not necessarily represent the
official positions, decisions, policy or views of the Government of Sierra Leone Ministry of
Health and Sanitation, Ministry of Defense or the World Health Organization.

Author Contributions

Conceptualization: Ruth Kutalek, Florence Baingana, Nathalie Broutet, Anna Thorson.
Data curation: Ruth Kutalek.

Formal analysis: Ruth Kutalek.

Funding acquisition: Nathalie Broutet, Anna Thorson.

Investigation: Stephen Sevalie.

Methodology: Ruth Kutalek.

Project administration: Ruth Kutalek, Florence Baingana, Stephen Sevalie.
Supervision: Florence Baingana.

Validation: Nathalie Broutet, Anna Thorson.

Writing - original draft: Ruth Kutalek.

Writing - review & editing: Ruth Kutalek, Florence Baingana, Stephen Sevalie, Nathalie Brou-
tet, Anna Thorson.

References

1.  WHO. Ebola Situation Report. 30 March 2016. https://apps.who.int/iris/bitstream/handle/10665/
204714/ebolasitrep_30mar2016_eng.pdf?sequence=1

2. Deen GF, Broutet N, Xu W, et al. Ebola RNA persistence in semen of Ebola virus disease survivors:
final report. N Engl J Med 2017; 377: 142837 https://doi.org/10.1056/NEJMoa1511410 PMID:
26465681

3. SokaMJ, Choi MJ, Baller A, White S, Rogers E, Purpura LJ et al. Prevention of sexual transmission of
Ebola in Liberia through a national semen testing and counseling programme for survivors: an analysis
of Ebola virus RNA results and behavioural data. Lancet GH 2016; 4:e736—43. http://dx.doi.org/10.
1016/S2214-109X(16)30175-9

4. Thorson A, Formenty P, Lofthouse C, Broutet N. Systematic review of the literature on viral persistence
and sexual transmission from recovered Ebola survivors: evidence and recommendations. BMJ Open
2016; 6:2008859. https://doi.org/10.1136/bmjopen-2015-008859 PMID: 26743699

5. Mate SE, Kugelman TG, Nyenswah TG, Ladner JT, Wiley MR, Cordier-Lassalle T et al. Molecular evi-
dence of sexual transmission of Ebola Virus. N Engl J Med 2015; 373:2448-54. https://doi.org/10.1056/
NEJMoa1509773 PMID: 26465384

6. SubissilL, Keita M, Mesfin S, et al. Ebola virus transmission caused by persistently infected survivors of
the 2014—2016 outbreak in West Africa. J Infect Dis 2018; published online June 18. http://dx.doi.org/
10.1093/infdis/jiy280.

7. DenBoon S, Marston BJ, Nyenswah TG, Jambai A, Barry M, Keita S, et al. Ebola Virus infection associ-
ated with transmission from survivors. Emer Infect Dis 2019; 25. https://wwwnc.cdc.gov/eid/article/25/
2/18-1011_article

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008327 May 14, 2020 17/19


https://apps.who.int/iris/bitstream/handle/10665/204714/ebolasitrep_30mar2016_eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/204714/ebolasitrep_30mar2016_eng.pdf?sequence=1
https://doi.org/10.1056/NEJMoa1511410
http://www.ncbi.nlm.nih.gov/pubmed/26465681
http://dx.doi.org/10.1016/S2214-109X(16)30175-9
http://dx.doi.org/10.1016/S2214-109X(16)30175-9
https://doi.org/10.1136/bmjopen-2015-008859
http://www.ncbi.nlm.nih.gov/pubmed/26743699
https://doi.org/10.1056/NEJMoa1509773
https://doi.org/10.1056/NEJMoa1509773
http://www.ncbi.nlm.nih.gov/pubmed/26465384
http://dx.doi.org/10.1093/infdis/jiy280
http://dx.doi.org/10.1093/infdis/jiy280
https://wwwnc.cdc.gov/eid/article/25/2/18-1011_article
https://wwwnc.cdc.gov/eid/article/25/2/18-1011_article
https://doi.org/10.1371/journal.pntd.0008327

PLOS NEGLECTED TROPICAL DISEASES Perceptions on the collection of body fluids for research on persistence of Ebola virus

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21,

22,

23.

24,

25.

26.

27.

Dokubo EK, Wendland A, Mate SE, Ladner JT, Hamblion EL, Raftery P et al. Persistence of Ebola virus
after the end of widespread transmission in Liberia: an outbreak report. Lancet Infect Dis 2018; 18:
1015-24. https://doi.org/10.1016/S1473-3099(18)30417-1 PMID: 30049622

Sissoko D, Keta M, Diallo B, et al. Ebola virus persistence in breast milk after no reported iliness: a likely
source of virus transmission from mother to child. Clin Infect Dis 2017; 64: 513—16. https://doi.org/10.
1093/cid/ciw793 PMID: 27940938

Boahen O, Owusu-Agyei S, Febir LG, Tawiah C, Tawiah T, Afari S, Newton S. Community perception
and beliefs about blood draw for clinical research in Ghana. Trans R Soc Trop Med Hyg 2013; 107:
261-265. https://doi.org/10.1093/trstmh/trt012 PMID: 23426114

Nchito M, Geissler PW, Mubila L et al. Effects of iron and multi-micronutrient supplementation on
geophagy: a two-by-two factorial study among Zambian school children in Lusaka. Trans RSoc Trop
Med Hyg. 2004; 98:218-27.

Newton S, Doku V, Geissler W, Asante KP, Cousens S. Drawing blood from young children: lessons
learned from a trial in Ghana. Trans R Soc Trop Med Hyg 2009; 103: 497—499. https://doi.org/10.1016/j.
trstmh.2008.11.030 PMID: 19155032

Price MA, Cohen MS, Hoffmann IF, Chilongozi D, Martinson FEA, Tembo T. Collecting the essence of
man: semen collection for HIV transmission studies in sub-Saharan Africa. ST Journal 2005; 81; 185—
86; https://doi.org/10.1136/sti.2004.012104 PMID: 15800108

Rios LF, Oliveira C, Garcia J, Munoz-Laboy M; Murray L, Parker R. Blood, sweat and semen: the econ-
omy of axé and the response of Afro-Brazilian religions to HIV and AIDS in Recife. Global Public Health
2011; 6;S257-S270. https://doi.org/10.1080/17441692.2011.604040 PMID: 21830866

Inhorn M C. Masturbation, semen collection and men’s IVF experiences: anxieties in the Muslim world.
Body & Society 2007; 13(3);37-53.

Ten FF, Mitchell SM, Sekikubo M, Biryabarema C, Byamugisha JK et al. Understanding the role of
embarrassment in gynaecological screening: a qualitative study from ASPIRE cervical cancer screen-
ing project in Uganda. BMJ Open 2016; 4: e004783. https://doi.org/10.1136/bmjopen-2014-004783
PMID: 24727360

Szarewski A, Cadman L, Ashdown-Barr L, Waller J. Exploring the acceptability of two self-sampling
devices for human papillomavirus testing in the cervical screening context: a qualitative study of Muslim
women in London. J Med Screen 2009; 16;193—-198; https://doi.org/10.1258/jms.2009.009069 PMID:
20054094

WHO Situation reports https://www.who.int/emergencies/diseases/ebola/drc-2019/situation-reports

Paz-Bailey G, Rosenberg ES, Doyle K, Munoz-Jordan J, Santiago GA, Klein L et al. Persistence of Zika
virus in body fluids—final report. N Engl J Med 2018; 379:1234-1243. https://doi.org/10.1056/
NEJMoa1613108 PMID: 28195756

Deen GF, McDonald SLR, Marrinan JE, Sesay FR, Ervin E, Thorson AE, et al. Implementation of a
study to examine the persistence of Ebola virus in the body fluids of Ebola virus disease survivors in
Sierra Leone: Methodology and lessons learned. PLoS Negl Trop Dis 2017b; 11(9): e0005723. hitps://
doi.org/10.1371/journal.pntd.0005723

Abad N, Malik T, Ariyarjah A, Ognpin P et al. Development of risk reduction behavioral counseling for
Ebola virus disease survivors enrolled in the Sierra Leone Ebola Virus Persistence Study, 2015-2016.
PLoS Negl Trop Dis 2017; 11(9): e0005827. https://doi.org/10.1371/journal.pntd.0005827 PMID:
28892490

Moser A, Korstjens |. Series: Practical guidance to qualitative research. Part 3: Sampling, data collec-
tion and analysis. Eur J of Gen Pract 2018; 24:9-18. https://doi.org/10.1080/13814788.2017.1375091

World Bank. 2014-2015 West Africa Ebola crisis: impact update. 2016. http://www.worldbank.org/en/
topic/macroeconomics/publication/2014-2015-west-africa-ebola-crisis-impact-update

Yamanis T, Nolan E, Shepler S. Fears and misperceptions of the Ebola response system during the
20142015 Outbreak in Sierra Leone. PLoS Negl Trop Dis 2016; 10(10): e0005077. https://doi.org/10.
1371/journal.pntd.0005077 PMID: 27755553

Cohn S, Kutalek R. Historical parallels, Ebola Virus disease and cholera: Understanding community dis-
trust and social violence with epidemics. PLOS Currents Outbreaks; 2016: https://doi.org/10.1371/
currents.outbreaks.aa1f2b60e8d43939b43fbd93e1a63a94 PMID: 26865987

James PB, Wardle J, Steel A, Adams J. Post-Ebola psychosocial experiences and coping mechanisms
among Ebola survivors: a systematic review. Tropical Medicine and International Health 2019; XX;XX.
https://doi.org/10.1111/tmi.13226 PMID: 30843627

Ashcroft JW, Macpherson CC. The complex ethical landscape of biobanking. Lancet Public Health
2019; 4(6): Pe274—e275. https://doi.org/10.1016/S2468-2667(19)30081-7

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008327 May 14, 2020 18/19


https://doi.org/10.1016/S1473-3099(18)30417-1
http://www.ncbi.nlm.nih.gov/pubmed/30049622
https://doi.org/10.1093/cid/ciw793
https://doi.org/10.1093/cid/ciw793
http://www.ncbi.nlm.nih.gov/pubmed/27940938
https://doi.org/10.1093/trstmh/trt012
http://www.ncbi.nlm.nih.gov/pubmed/23426114
https://doi.org/10.1016/j.trstmh.2008.11.030
https://doi.org/10.1016/j.trstmh.2008.11.030
http://www.ncbi.nlm.nih.gov/pubmed/19155032
https://doi.org/10.1136/sti.2004.012104
http://www.ncbi.nlm.nih.gov/pubmed/15800108
https://doi.org/10.1080/17441692.2011.604040
http://www.ncbi.nlm.nih.gov/pubmed/21830866
https://doi.org/10.1136/bmjopen-2014-004783
http://www.ncbi.nlm.nih.gov/pubmed/24727360
https://doi.org/10.1258/jms.2009.009069
http://www.ncbi.nlm.nih.gov/pubmed/20054094
https://www.who.int/emergencies/diseases/ebola/drc-2019/situation-reports
https://doi.org/10.1056/NEJMoa1613108
https://doi.org/10.1056/NEJMoa1613108
http://www.ncbi.nlm.nih.gov/pubmed/28195756
https://doi.org/10.1371/journal.pntd.0005723
https://doi.org/10.1371/journal.pntd.0005723
https://doi.org/10.1371/journal.pntd.0005827
http://www.ncbi.nlm.nih.gov/pubmed/28892490
https://doi.org/10.1080/13814788.2017.1375091
http://www.worldbank.org/en/topic/macroeconomics/publication/2014-2015-west-africa-ebola-crisis-impact-update
http://www.worldbank.org/en/topic/macroeconomics/publication/2014-2015-west-africa-ebola-crisis-impact-update
https://doi.org/10.1371/journal.pntd.0005077
https://doi.org/10.1371/journal.pntd.0005077
http://www.ncbi.nlm.nih.gov/pubmed/27755553
https://doi.org/10.1371/currents.outbreaks.aa1f2b60e8d43939b43fbd93e1a63a94
https://doi.org/10.1371/currents.outbreaks.aa1f2b60e8d43939b43fbd93e1a63a94
http://www.ncbi.nlm.nih.gov/pubmed/26865987
https://doi.org/10.1111/tmi.13226
http://www.ncbi.nlm.nih.gov/pubmed/30843627
https://doi.org/10.1016/S2468-2667(19)30081-7
https://doi.org/10.1371/journal.pntd.0008327

PLOS NEGLECTED TROPICAL DISEASES Perceptions on the collection of body fluids for research on persistence of Ebola virus

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Saxena A, Gomes M. Ethical challenges to responding to the Ebola epidemic: the World Health Organi-
zation experience. Clinical Trials 2016; 13(1):96—100. https://doi.org/10.1177/1740774515621870
PMID: 26768573

Saethre E, Stadler J. Malicious whites, greedy women, and virtuous volunteers. Negotiating social rela-
tions through clinical trial narratives in South Africa. Medical Anthropology Quarterly 2013; 27(1): 102—
120. https://doi.org/10.1111/maq.12018

Asamoah-Akuoko L, Hassall OW, Bates |, Ullum H. Blood donors’ perceptions, motivators and deter-
rents in Sub-Saharan Africa—a scoping review of evidence. British Journal of Haematology 2017; 177:
864-877. https://doi.org/10.1111/bjh.14588 PMID: 28542841

Zanin TZ, Hersey DP, Cone DC, Agrawal P. Tapping into a vital resource: Understanding the motivators
and barriers to blood donation in Sub-Saharan Africa. African Journal of Emergency Medicine 2016;
272. http://dx.doi.org/10.1016/j.afjem.2016.02.003

Geissler W. ‘Kachinga are coming’: encounters around medical research work in a Kenyan village.
Africa 2005; 75: 173-202.

Molyneux CS, Peshu N, Marsh K. Understanding of informed consent in a low income setting: three
case studies from the Kenyan coast. Soc Sci Med 2004; 59: 2547-59. https://doi.org/10.1016/j.
socscimed.2004.03.037 PMID: 15474208

Fairhead JM, Leach M, Small M. Where techno-science meets poverty: medical research and the econ-
omy of blood in The Gambia, West Africa. Soc Sci Med 2006; 63: 1109-20 https://doi.org/10.1016/j.
socscimed.2006.02.018 PMID: 16630676

Feldman-Savelsberg P, Ndonko FT, Schmidt-Ehry B. Sterilizing vaccines or the politics of the vomb:
restrospective study of a rumour in Cameroon. Med Anthropol Q 2000; 14: 159-79. https://doi.org/10.
1525/maq.2000.14.2.159 PMID: 10879368

Geissler PW, Pool R. Popular concerns with medical research projects in Africa—a critical voice in
debates about overseas research ethics. Trop Med In Health 2006; 11: 975-82

Kovacic V, Tirados |, Esterhuizen J, Mangwiro CTN, Lehane MJ, Torr SJ, et al. We remember. Elders’
memories and perceptions of sleeping sickness control interventions in West Nile, Uganda. PLoS Negl
Trop Dis 2016; 10(6): €0004745. https://doi.org/10.1371/journal.pntd.0004745 PMID: 27253367

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008327 May 14, 2020 19/19


https://doi.org/10.1177/1740774515621870
http://www.ncbi.nlm.nih.gov/pubmed/26768573
https://doi.org/10.1111/maq.12018
https://doi.org/10.1111/bjh.14588
http://www.ncbi.nlm.nih.gov/pubmed/28542841
http://dx.doi.org/10.1016/j.afjem.2016.02.003
https://doi.org/10.1016/j.socscimed.2004.03.037
https://doi.org/10.1016/j.socscimed.2004.03.037
http://www.ncbi.nlm.nih.gov/pubmed/15474208
https://doi.org/10.1016/j.socscimed.2006.02.018
https://doi.org/10.1016/j.socscimed.2006.02.018
http://www.ncbi.nlm.nih.gov/pubmed/16630676
https://doi.org/10.1525/maq.2000.14.2.159
https://doi.org/10.1525/maq.2000.14.2.159
http://www.ncbi.nlm.nih.gov/pubmed/10879368
https://doi.org/10.1371/journal.pntd.0004745
http://www.ncbi.nlm.nih.gov/pubmed/27253367
https://doi.org/10.1371/journal.pntd.0008327

