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SOCIOBEHAVIORAL STUDIES

Willingness to Donate Hair Samples for Research
Among People Living with HIV/AIDS Attending

a Tertiary Health Facility in Ibadan, Nigeria

Jacinta N. Nwogu,1,2 Chinedum P. Babalola,1,2 Samuel O. Ngene,3 Babafemi O. Taiwo,4

Baiba Berzins,4 and Monica Gandhi5

Abstract

The use of hair samples in biomedical research is a rapidly growing field. High acceptability rates for hair
collection have been demonstrated in multiple settings. Each setting may have unique issues and, to our
knowledge, no previous study has assessed the acceptability of hair sampling for HIV-related research in
Nigeria. This study aimed to assess the willingness to donate hair for research among people living with HIV
(PLWH). A cross-sectional study was conducted among 381 PLWH in a tertiary institution in Southwest
Nigeria, using convenience sampling. An interviewer-administered questionnaire was used to collect data from
consenting participants, including a question on willingness to donate hair for research. The mean age of
respondents was 42.1 – 10.5 years and more than three-quarters of the respondents were females. Two hundred
and eighty-eight (75.8%) respondents had at least a tertiary education. Only 51.4% of the respondents were
willing to donate their hair for research. Possible sample diversion for rituals was the major (60.5%) reason
cited for unwillingness to donate hair. In multivariate analysis, respondents with primary education or less
exhibited a trend toward being more willing to donate hair than those with secondary education or more
( p = .091). Muslims were 1.7 times more willing to donate hair than Christians even after adjusting for other
demographic covariates (95% confidence interval: 1.11–2.72); p = .016. There is a moderate willingness to
donate hair for research among our population of PLWH in Nigeria. These results underscore the importance of
cultural sensitivity and community education when introducing innovative HIV research techniques to new
settings.

Keywords: acceptability rate, adherence monitoring, antiretroviral drugs, beliefs, biomedical research, hair
collection, HIV

Introduction

HIV-related research has led to massive improve-
ments in morbidity and mortality from HIV infection

worldwide. Biological specimens are frequently collected
from participants in the conduct of HIV research, including
plasma, dried blood spot (DBS), cerebrospinal fluid, and hair,
among others. Each type of biospecimen has various rates of
acceptability and feasibility when collected in the context of
HIV research.

The use of hair samples in HIV-related research is a rapidly
growing field. However, this important research area has re-
ceived little or no attention in Nigeria. The concentration of
medications in hair reflects drug uptake from the systemic
circulation over weeks to months, enabling antiretroviral
(ARV) levels in hair to serve as a useful and objective bio-
marker for evaluating adherence1–4 and drug exposure5,6 over
time. Different methods used to assess ARV adherence and
assays to analyze many ARVs in hair have also been developed
and validated.7–10 Adherence monitoring using hair ARV
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levels has some advantages over other methods, such as phar-
macy refills, pill counts, self-report, Medication Event Mon-
itoring System (MEMS), and measuring ARV concentrations
in plasma, DBS, or urine.

Self-report can be affected by recall ability and ‘‘social
desirability bias’’ (i.e., answering questions to meet the re-
searcher’s expectation).8 Poor recording undermines the ac-
curacy of pill count and pharmacy refill data, while MEMS
can be affected by signal disruption and not all container cap
openings result in drug consumption.9 In addition, interpre-
tation of MEMS data may be challenging in patients on
complex medication regimens.11 On the other hand, the use
of some pharmacologic approaches to assess short-term ad-
herence, like plasma or urine levels of ARV medications,
may be limited by ‘‘white coat effects,’’12 wherein patients
increase their adherence a few days before their clinic visit. In
that case, a single plasma level may not reflect long-term
patterns of adherence. Compared to hair, DBS measures also
reflect relatively short-term adherence for drugs that are not
intracellularly processed (e.g., tenofovir).

Hair grows at an average rate of 1 cm per month,13 al-
lowing for long-term adherence and exposure to medications
to be assessed, and further allowing for segmental analysis to
determine adherence at different points in time based on drug
concentrations measured in different segments of hair from
the proximal scalp.14–16 Hair levels provide additional ad-
vantages over blood/plasma and urine concentrations due to
day-to-day (intraindividual) variation in plasma levels.17

Furthermore, hair sampling is painless and noninvasive, and
may be particularly applicable to resource-limited settings
since phlebotomy is not required and the sample can be stored
and shipped at room temperature without biohazard concerns.
ARV concentrations in home-collected hair samples are
equivalent to those collected by field staff, indicative of the
ease of hair sample collection.18 Hair ARV levels are one of
the strongest predictors of virologic failure/success4,18–22 and
have also been used to monitor ARV-related toxicities.23,24

However, the acceptability of hair collection among dif-
ferent groups has varied, ranging from the 60% level among
men-who-have-sex-with-men in the United States24 to >95%
in many African and Asian settings.3,19,20,24,25 Despite the
benefits of using hair as a biomarker for adherence moni-
toring in resource-limited settings and the enormous burden
of HIV infection in Nigeria,26,27 no research has been con-
ducted to date in Nigeria on the acceptability of hair collec-
tion for research. In this report, we addressed this knowledge
gap in the literature by assessing the willingness of people
living with HIV (PLWH) in Southwest Nigeria to donate hair
for biomedical research.

Materials and Methods

Study site and study population

The study site was the HIV Clinic of the Infectious
Disease Institute (IDI), College of Medicine, University of
Ibadan (UI), Nigeria. This clinic covers the entire South-
western region of Nigeria and beyond. Most patients pick
their drugs once every month. All PLWH receiving care at
IDI were eligible to participate and those who gave their
consent were recruited for this study from June 2017 to July
2017. This initial survey-based study was performed to
determine the feasibility of a planned larger study, to de-

termine adherence to antiretroviral therapy through hair
levels in the clinic.

Sample size and sampling procedure

The sample size for this study was estimated using the
formula for single proportions and we used an estimate of the
proportion who would accept hair sampling (54.3%) from
another study, which examined the proportion of respondents
in a Southwestern Nigeria clinic willing to donate biological
samples for future research.28 Assuming a precision of 5%, a
type 1 error of 5%, and a population <10,000, we estimated a
sample size of 381 and used this number as the target number
for enrollment using convenience sampling. Patients in the
waiting room of the HIV Clinic were approached each day
and willing participants were then consented and asked to fill
out the questionnaire until the required sample size was
reached. Enrolment occurred over a period of 1 month and
the requisite sample size was reached in that period.

Study instrument and data collection

An interviewer-administered quantitative survey was used
to obtain information on respondents’ demographic charac-
teristics, willingness to donate biological samples (including
hair) for research purpose, reasons for unwillingness to do-
nate hair, and factors associated with the willingness to do-
nate a hair sample. Multiple response questions were used to
assess the willingness of the respondents to donate hair and
the reasons for declining. The questionnaire was reviewed in-
house among experts in epidemiology and medical sociol-
ogy, and a medical statistician for face, construct, and content
validity. The questionnaires were administered to consenting
respondents one-on-one in a secluded area just off the waiting
room, allowing for privacy.

Data analysis

Data were entered and analyzed using SPSS version 20.0
(IBM Corp., Chicago, IL). Descriptive statistics were used to
describe the general characteristics of the sample. The chi-
square test and multivariable logistic regression model were
used to identify factors independently associated with will-
ingness to donate hair for research purpose. The statistical
significance of all tests was set at p < .05 (95% confidence
interval).

Ethics statement

This study was approved by the joint UI/University Col-
lege Hospital (UCH) ethics committee, UI. Approval was
also obtained from the HIV clinic of the IDI, College of
Medicine, UI. Participants provided written consent in En-
glish or the Yoruba Language before answering the questions
provided in the questionnaire.

Results

Sociodemographic characteristic of respondents

Three hundred and eighty-one (381) PLWH receiving care
at the IDI, College of Medicine, UI, participated in the study
out of the 397 approached, giving a response rate of 96%.
There were 295 females (77.4%) and 86 males (22.6%). The
mean age of respondents was 42.1 – 10.5 years and 201

DONATION OF HAIR SAMPLE FOR RESEARCH PURPOSE 643



(52.9%) of the respondents were older than 40 years. More
than three-quarters of the respondents had at least a second-
ary education. Respondents were predominantly Christians
(66.3%). Nearly three-quarters of the respondents were cur-
rently married (Table 1).

Factors associated with respondents’ willingness
to donate their hair for research

When asked as a Yes/No question, 196 individuals
(51.4%) expressed a willingness to donate hair for biomedi-
cal research. In bivariate analysis, a higher percentage of
younger respondents (£30 years) than older ones were willing
to donate their hair for research, but the difference was not
statistically significant ( p = .563). There was higher accept-
ability to donate hair for research among those with no formal
education and primary education, or less compared to those
with higher education. ( p = .019). In addition, Muslims were
more willing to donate hair for research than Christians
( p = .004). Table 2 shows the association between the factors
considered and the willingness to donate hair for research.

In a multivariate regression model (Table 2), those with
primary education or less were 1.54 times more willing to
donate hair for research purpose than those who had higher
qualifications, with a trend toward statistical significance
( p = .091). The association between religion and willingness
to donate hair remained significant in multivariate analysis.

Specifically, Muslims had a 73% higher odds of willingness
to donate hair samples for research than Christians ( p = .016).

Respondents’ willingness to donate biological samples
for research and reasons for unwillingness

The majority (70.6%) of respondents were willing to do-
nate blood. This was followed by urine (61.9%) as shown in
Figure 1. Among the respondents, 19.7% were not willing to
donate any biological specimen whatsoever for biomedical
research.

The most cited reasons by respondents for their unwill-
ingness to donate hair for research purposes were the fear of
their hair being used for ritual purposes (60.5%) and personal
reasons (42.7%). Other reasons selected by respondents for
not being willing to donate hair for research include losing
privacy (8.1%), religious beliefs (7.6%), and cultural beliefs
(4.3%), among others (Fig. 2).

Discussion

In this study, we demonstrated moderate acceptability of
hair collection for biomedical research among PLWH in
Southwest Nigeria. To our knowledge, no previous study has
assessed the acceptability of hair sampling for research in
Nigeria. Most of the respondents in our sample were willing
to donate blood with fewer reporting a willingness to donate
other biospecimens (hair, urine, saliva, and stool). This may
be because the use of blood for research is a common practice
in this setting or because of other cultural beliefs associated
with hair. The respondents (19.7%) not willing to donate any
biospecimen whatsoever for research purpose additionally
demonstrate a general unwillingness to provide specimens.
The reason for the unwillingness to donate specimens for
biomedical research, whether based on distrust of the medical
system or a poor understanding of the importance of bio-
medical research, is a subject for further investigation and
suggests the need for community education and sensitization
within our setting.

There is need to adopt reliable means of monitoring ARV
adherence in Nigeria as part of a strategy to improve treat-
ment outcomes. The usefulness of hair ARV monitoring in
modern HIV research, especially in resource-limited settings,
considering the challenges associated with the storage of
samples in these settings, has been demonstrated.3,20 Not-
withstanding, disparities in belief systems and other cultur-
al/traditional practices may influence people’s beliefs and
their acceptance of donating certain biospecimens for re-
search considered ‘‘sensitive.’’ An example of such a bios-
pecimen is hair.25 These ‘‘sensitive body parts’’ are believed
to be metaphysically connected to each individual, thereby
allowing for the possibility of manipulation to harm the
person if not guarded. Certain tribes and cultures have dif-
ferent beliefs and perceptions about different parts of the
body. In Tanzania, blood is believed to be sold for witchcraft
purposes,29 while the Native American Diné perceive blood
as a sacred fluid that moves the spirit of the Maker around a
person’s body30 and, as such, should be handled carefully.
Similarly, several tribes, including some in Nigeria, believe
that an individual’s hair can be used for fetish or ritual pur-
poses and consequently, cause harm to the individual whose
hair has been collected.25,31 Further exploration of how such
beliefs may have impacted patients in our study is indicated.

Table 1. Sociodemographic Characteristic

of Respondents (n = 381)

Characteristic N (%)

Sex
Male 86 (22.6)
Female 295 (77.4)

Age (years)
£30 44 (11.6)
31–40 135 (35.5)
>40 201 (52.9)

Ethnicity
Yoruba 303 (79.5)
Igbo 50 (13.1)
Hausa 13 (3.4)
Othersa 15 (3.9)

Marital status
Never married 50 (13.2)
Currently married 276 (72.6)
Previously married 54 (14.2)

Education
Primary and below 92 (24.2)
Secondary and above 288 (75.8)

Religion
Islam 128 (33.7)
Christianity 252 (66.3)

Occupation
Unemployed 32 (8.4)
Trading 209 (54.9)
Skilled workers 74 (19.4)
Professional 66 (17.3)

aIbibio = 5 (1.3%), Efik = 3 (0.8%), Tiv = 3 (0.8%), Non-
Nigerians = 2 (0.5%), Idoma = 1 (0.3%), Igede = 1 (0.3%).
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The 51.4% acceptability rate for hair sampling for research
purposes in our study population of PLWH receiving treat-
ment in a tertiary health facility in Ibadan, Southwest Nigeria,
contrasts with acceptability rates in some Eastern African
countries that were higher than 95%.3,32 In a study among

HIV pregnant and breastfeeding women in Uganda,20 the
acceptability rate was 84% and a randomized trial to assess
adherence to pre-exposure prophylaxis involving Kenyan
and Ugandan participants reported up to 96%–100% ac-
ceptability rates.32 Similarly, a study in non-HIV Asian

Table 2. Factors Associated with Respondents’ Willingness to Donate Their Hair for Research

Independent variables

Cross tabulation Logistic regression

Willingness to donate hair p OR 95% CI OR P

Sex
Male 50 (58.1) .158
Female 146 (49.5)

Age (years)
£30 26 (59.1)
31–40 69 (51.1) .563
>40 101 (50.2)

Ethnicity
Yoruba 156 (51.5)
Igbo 24 (48.0) .852
Hausa 8 (61.5)
Othersa 8 (53.3)

Education
£Primary 57 (62.0) .019* 1.54 .93–2.53 .091
‡Secondary (Ref.) 138 (47.9) 1

Religion
Islam 79 (61.7) .004* 1.73 1.11–2.72 .016*
Christianity (Ref.) 116 (46.0) 1

Occupation
Unemployed 18 (56.2)
Trading 110 (52.6) .714
Skilled workers 38 (51.4)
Professional 30 (45.5)

Marital status
Never married 26 (52.0)
Currently married 146 (52.9) .523
Previously married 24 (44.4)

aOther ethnic groups: Ibibio = 5 (1.3%), Efik = 3 (0.8%), Tiv = 3 (0.8%), Non-Nigerians = 2 (0.5%), Idoma = 1 (0.3%), Igede = 1 (0.3%).
*Statistically significant at p < .05.
CI, confidence interval; OR, odds ratio; Ref., reference category.

FIG. 1. Biological samples
respondents were willing to
donate for research purposes.
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populations to assess levels of organophosphates in hair re-
ported a 96% acceptance rate despite their belief that hair
may be used for sorcery.25 In contrast, in another study in-
volving HIV-infected children in rural Uganda, there was a
61% acceptability rate. A study conducted among PLWH in
South Africa33 reported a high level of unwillingness to do-
nate repeated hair samples ranging from 57% to 97% across
visits. ‘‘Volunteer effect’’ (a situation in which participants
who have already volunteered to participate in a study before
the request for hair sampling)3,20,31 may contribute to the
high acceptability rate observed in the studies carried out in
Eastern Africa. Patients already committed to a research
study will likely have a more positive attitude toward hair
sample donation compared to those who are not taking part in
a predefined research study (as in our sample). Finally, an-
other factor that may limit acceptability rates is the inability
to get hair from some patients’ heads. Some men and chil-
dren in Africa shave their head as frequently as once or
twice a month. Nevertheless, some patients in this category
may volunteer to keep their hair uncut over a month, in
which case, another visit can be scheduled for the hair
sample collection.3 Some women may not be willing to
provide hair after a weave. In general, variations in accep-
tance rates suggest that each setting in Africa or Asia may
have unique issues, cultural beliefs, and superstitions,
which are all important to address by participant and field
staff education.

Sociodemographic factors associated
with willingness to give hair for research

Bivariate and multivariate analyses showed that respon-
dents with primary education or less were more willing to
donate hair than those with secondary education or more. We
speculate that this may be because some participants with
lower education levels erroneously thought the donation of
hair would personally benefit them compared to the more
educated patients, who might have had a better understanding
of the research concept. This possible gap in understanding
can be avoided through comprehensive informed consent in
studies that employ hair sampling. In one study involving
Kenyan participants,3 the research procedure was framed to
the volunteers as a ‘‘new hair test’’ that will enhance in-

formed decision making in HIV treatment, a framing that
may have led to a perception that the research would per-
sonally benefit them, unless detailed explanation was pro-
vided. Finally, in our study, Muslims were more willing to
donate hair than Christians even when adjusting for other
demographic covariates. The reason for this difference is not
yet explained, although a moderating effect of religion on
beliefs and behaviour may be postulated.

Reasons for unwillingness to donate hair for research

The most cited reason for not being willing to donate hair is
the fear of hair being diverted for ritual purposes. In other
words, the fear of being harmed. This is not surprising as this
belief is common to many settings in Africa and Asia.25,31 In
a qualitative assessment of people’s concerns about donating
hair for research among 21 Xhosa-speaking HIV-infected
women in South Africa,31 different concerns were raised by
participants, all centered on the possibility of being harmed if
they donate hair. Participants in that study also mentioned the
fact that hair can be used for witchcraft. One mentioned the
concern that when their hair is blown away by the wind,
animals may pick it up, build a nest with it, leading the patient
to go mad. While belief systems are difficult to change, the
research community could do more to help patients overcome
the perception that samples donated for biomedical research
may be used or diverted for other purposes. In our study, the
second most cited reason for not being willing to donate hair
was ‘‘personal.’’ This failure to comment suggests that fur-
ther qualitative exploration on reasons for declining hair
collection is indicated.

One of the main limitations of this study is that it was
conducted at a single site and only on PLWH, which may
limit the generalizability of our findings. However, the HIV
clinic in the College of Medicine, UI, is one of the largest
HIV clinics in Southwest Nigeria, drawing patients from
several states. Hence, our sample serves as a good repre-
sentation of the patients living with HIV in Southwestern
Nigeria. In addition, the 51.4% willingness in this study may
not translate to the actual level of willingness to donate hair in
the context of a real-world study, since our study was not
rooted in actual study procedures where hair sampling is
involved, but asked as a theoretical concept.

FIG. 2. Reasons for un-
willingness to donate hair
sample for research.
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Conclusion

In this single-site survey in Southwest Nigeria, there was a
moderate level of willingness to donate hair for research
among PLWH. This is in contrast to settings in Eastern Africa
and Asia where acceptability rates of hair collection (in actual
research studies collecting hair) were much higher. Divergent
sociocultural factors may partially explain these disparate
results. Further research is needed to unravel the reasons for
this moderate willingness to donate hair in Nigeria and in-
form strategies to enhance its uptake given the benefits of hair
concentrations of ARVs to assess adherence. Our results
underscore the importance of cultural sensitivity and com-
munity education when introducing innovative HIV research
techniques to new settings.
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