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Abstract
Background and Objective  A third of new human immunodeficiency virus (HIV) infections occur among young people 
and the majority of young people living with HIV are in sub-Saharan Africa. We examined the strength of Nigerian youth 
preferences related to HIV testing and HIV self-testing (HIVST).
Methods  Discrete choice experiments were conducted among Nigerian youth (age 14–24 years). Participants completed 
one of two discrete choice experiments: (1) preferred qualities of HIV testing (cost, location of test, type of test, person who 
conducts the test, and availability of HIV medicine at the testing site) and (2) preferred qualities of HIVST kits (cost, test 
quality, type of test, extra items, and support if tested positive). A random parameter logit model measured the strength of 
preferences.
Results  A total of 504 youth participated: mean age 21 years (standard deviation 2 years), 38% male, and 35% had a higher 
than secondary school education. There was a strong preference overall to test given the scenarios presented, although male 
individuals were less likely to test for HIV or use HIVST kits. Youth preferred HIV testing services (with attributes in order 
of importance) that are free, blood-based testing, available in private/public hospitals or home, for HIV medications to be 
available in the same location as testing, and a doctor conducts the test. Participants preferred HIVST kits (with attributes 
in order of importance) that are available from community health centers, free, approved by the World Health Organization, 
include other sexually transmitted infection testing, have the option of an online chat, and oral-based HIVST.
Conclusions  The HIV home testing was equally preferred to testing in a hospital, suggesting a viable market for HIVST if 
kits account for youth preferences. Male youth were less likely to choose to test for HIV or use HIVST kits, underscoring 
the need for further efforts to encourage HIV testing among young male individuals.

 *	 Jason J. Ong 
	 Jason.ong@monash.edu; Jason.Ong@lshtm.ac.uk

1	 Central Clinical School, Monash University, Melbourne, 
VIC 3053, Australia

2	 London School of Hygiene and Tropical Medicine, London, 
UK

3	 Melbourne Sexual Health Centre, Alfred Health, Melbourne, 
VIC, Australia

4	 Saint Louis University College for Public Health and Social 
Justice, St Louis, MO, USA

5	 Georgia State University, Atlanta, GA, USA
6	 The Nigerian Institute of Medical Research, Lagos, Nigeria
7	 University of North Carolina at Chapel Hill, Chapel Hill, NC, 

USA

Key Points for Decision Makers 

Nigerian youth equally preferred to test for HIV either in 
public/private hospitals or at home (i.e., self-testing), all 
other attributes being equal

Youth preferred HIV self-testing kits that are accessed 
from community health centers, free, quality-assured, 
integrated with other sexually transmitted infection test-
ing, able to have an online chat, and oral based

Most youth would choose to use a HIV self-testing kit 
if their preferences can be incorporated, although male 
individuals were less likely
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1  Introduction

Human immunodeficiency virus (HIV) is the leading 
cause of death among young people (age 10–24 years) 
living in Africa and the second highest cause of death in 
young people globally [1]. Yet they have lower rates of 
HIV testing compared with adults. Increasing the demand 
and coverage for HIV testing is a critical entry point into 
the HIV prevention and care continuum. Improved HIV 
testing coverage ensures people with unrecognized infec-
tion have the opportunity to link to care and treatment, in 
order to decrease onward HIV transmission and extend 
life to a near-normal life expectancy [2]. However, beyond 
diagnosis there are ongoing known challenges of linking 
people diagnosed with HIV to care [3, 4]. Nigeria has one 
of the world’s highest HIV burdens (i.e., 1.9 million peo-
ple living with HIV) [5], yet less than 25% of Nigerians 
aged 15–24 years have ever tested for HIV [6, 7].

Human immunodeficiency virus self-testing (HIVST), 
recommended by the World Health Organization (WHO), 
[8] is the process in which a person collects his or her own 
specimen, performs the test, and interprets the results. As 
of July 2019, 77 countries had HIVST policies, [9] but 
there is a need for country-specific evidence for optimal 
pricing and distribution strategies for HIVST. In particu-
lar, HIVST could be appealing to young people living in 
Africa [10, 11]. Additionally, in 2019, the Nigeria Min-
istry of Health launched the operational guidelines for 
HIVST kit in the country to promote HIVST as a strategy 
to increase HIV testing in the country. Given that scal-
ing up HIVST among young people is relatively new in 
Nigeria, data on what young people prefer would inform 
the optimization of HIVST implementation. For resource-
limited contexts, it is critical that the most cost-effective 
services are funded to optimize uptake and ensure an effi-
cient allocation of resources.

As it may not be possible to provide the ideal testing 
service with every desirable attribute, trade-offs are often 
made to select the attributes that will achieve the highest 
uptake. A discrete choice experiment (DCE) is a prefer-
ence elicitation survey method based on Lancaster’s The-
ory of Demand, which conceptualised demand for a good 
or service as the sum of the utility delivered by its differ-
ent attributes [12]. A DCE can identify the characteristics 
of HIV testing services youths prefer, estimate the rela-
tive importance of each HIV test attribute, observe how 
they trade-off between these attributes, and evaluate how 
preferences might differ between subgroups of youth (i.e., 
market segments). Discrete choice experiments are par-
ticularly valuable when there are limited observed market 
behaviors, for example, when new technologies or goods 
or services are not yet widely accessible, like HIVST in 

Nigeria [12]. Although DCEs on HIV testing have been 
reported in low-income and middle-income countries, 
[13–23] only two have focused on young people [15, 22]. 
Given the potential for heterogeneity and uniqueness of 
the HIV epidemics in Malawi and Zimbabwe [15, 22] 
compared with Nigeria, there is value to gather country-
specific data.

This study aims to use two DCEs to identify which 
components of HIV testing (DCETest) and self-testing 
(DCEKits) are most appealing to Nigerian youth and to 
explore preference heterogeneity among different groups 
of youth. The analysis could inform HIV testing and self-
testing service configurations to maximize youth uptake of 
HIV testing.

2 � Methods

2.1 � Development and Piloting of Choice Tasks, 
Attributes, and Levels

The development of the DCE followed a standard guideline 
[24]. A literature review of published studies around HIV 
testing and young people in sub-Saharan Africa was under-
taken to identify key attributes influencing young people 
to test for HIV. This was used to create the topic guide for 
individual in-depth interviews and inform the design of the 
DCEs. We conducted a series of semi-structured in-depth 
interviews aimed at identifying factors that may influence 
young people’s decisions for choosing HIV testing services 
and uptake of HIVST in Nigeria. Participants for the in-
depth interviews were recruited from technical colleges, 
institutional campuses, and open community settings in 
Lagos State. The in-depth interviews that lasted between 
30 and 45 min were conducted by trained interviewers, in 
a closed room at a convenient location. In addition, real-
time debriefing sessions with the qualitative field team 
provided further insights that informed the selection of the 
DCE attributes. In October 2018, a total of 65 youth (mean 
age 21 years, 56% female) were interviewed. The research 
team identified themes and domains related to preferences 
and factors influencing the use of HIV self-testing. Findings 
from the interviews are summarized here and reported in 
detail elsewhere [25].

From the interviews, four salient themes emerged as 
important characteristics that influenced young people’s 
preferences for HIVST. The four themes were cost, testing 
modality, access, and post-test support. The cost of services 
was an important driver of choice as the majority of partici-
pants noted that they would be willing to pay between 500 
and 1500 Naira (USD1.38–4.14) for oral HIV self-testing 
kits. In selecting a type of HIV testing modality, blood-based 
sample kits were more popular than saliva-based kits, but 
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some preferred the saliva-based option because of their pho-
bia of needles. Access location for HIVST kits was identified 
as a factor influencing choice. Some participants suggested 
they preferred to obtain the kits from youth-friendly cent-
ers, pharmacies, private health facilities, and online stores. 
In terms of the provision of post-test support, participants 
highlighted the importance of linkage to care with trained 
youth health workers for positive test results or linkage to 
HIV prevention services for negative test results and a toll-
free helpline.

We developed a final list of attributes and levels based on 
the preliminary results from the interview. Using a think-
aloud approach, ten respondents were interviewed while 
completing the DCE choice tasks to discuss the overall fram-
ing of the survey (framing, complexity, and understandabil-
ity), and attributes (terminology, appropriateness, intercon-
nectedness). A revised second version of the DCEs, based on 
input from the first round of pilot testing, was administered 
among 20 respondents. We made minor alterations in word-
ing to improve the comprehensibility of the questions.

2.2 � Experimental Design

Attributes and levels were chosen that were meaningful 
to Nigerian youth and could be realistically influenced by 
policy changes. The final attributes chosen are shown in 
Table 1, and sample choice tasks are presented in Fig. 1. 
Participants chose between two unlabeled alternatives with 
different combinations of attributes. Participants could also 
opt out if none of the alternatives were preferred by the par-
ticipant. The experimental designs for both DCEs were gen-
erated using NGENE (Version 1.2.1; Choicemetrics, Sydney, 
New South Wales) to identify a D-efficient statistical design 
of 24 choice tasks, allocated as two blocks of 12 tasks each. 
We reviewed each choice set to remove implausible combi-
nations (the only one was the combination of a person who 
conducts the test [yourself] and mode of testing [venepunc-
ture]). This may have decreased the d-optimality of the 
design but made the attribute levels more feasible. Parameter 
estimates from conditional logit analyses of the pilot data 
were used as priors with a normal distribution. To reduce 
cognitive burden (i.e., having to answer too many choice 
sets), participants were randomly assigned to complete one 
of two DCEs: DCETest evaluated the preferences for HIVST 
relative to other HIV testing modalities, and DCEKits evalu-
ated the preferences for the type of HIVST kit. 

2.3 � Data Collection and Sampling Strategy

From December 2018 to February 2019, participants 
between the ages of 14 and 24 years were recruited and 
enrolled from geographic clusters of venues in Lagos, 

Nigeria where youth frequented: technical colleges, uni-
versities, and open community settings such as community 
event centers. An outreach team that consisted of trained 
interviewers and HIV testing counselors from the Nigerian 
Institute of Medical Research visited the various sites and 
received permission to recruit and enroll participants. Poten-
tial participants were approached and were provided with 
detailed information about the study objectives and consent 
form. The trained interviewers administered the survey in a 
closed room at a convenient location in the recruitment site. 
The OraQuick® HIV Self-Test kit and a pictorial description 
on how to use the HIVST kit were shown to the participants 
but were not offered for testing. The survey was available in 
English only. Participants were randomly assigned to one of 
four sets of choice scenarios (i.e., two blocks of the DCET-
est and two blocks of DCEKits) using a paper-based survey 
containing 12 choice tasks. Upon completion of the survey, 
participants received a raffle ticket for a chance to win a 
portable tablet computer as compensation for their time.

2.4 � Statistical Analysis

Descriptive statistics were used to summarize the sociode-
mographic characteristics of participants. We compared the 
two groups using the chi-square test for categorical vari-
ables and a nonparametric Wilcoxon rank-sum test for non-
normally distributed continuous variables. We analyzed 
preference data using random parameter logit models (RPL) 
and RPL models with interaction terms to explore hetero-
geneity dependent on participant characteristics. The RPL 
model was chosen because of the panel nature of data (i.e., 
to account for correlations introduced by repeated observa-
tions from each participant), and to relax the assumptions 
of the independence from irrelevant alternatives and that 
error terms are independently and identically distributed. 
The models were estimated using a maximum likelihood 
approach with 500 Halton draws. Parameters were set to 
have an underlying normal distribution. We calculated 
the Akaike information criteria to assess model fit. Coef-
ficients were effect coded [26]. In the tables for RPL model 
results, the coefficients represent the strength of preference 
for the attribute level (higher magnitude of a positive coef-
ficient represents a higher positive preference [utility] for 
that attribute level whilst a higher magnitude of a negative 
coefficient represents a relatively higher negative preference 
[disutility] for that attribute level).

The degree to which respondent preferences were het-
erogeneous, i.e., the extent to which preferences vary in 
the sample, is described by the estimated standard devia-
tion around each mean preference estimate and observed 
heterogeneity through interaction effects. We present the 
results from RPL models with interactions (age, sex, edu-
cation level, ever had sex, and ever tested for HIV) in 
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the Electronic Supplementary Material (ESM). We only 
included interaction terms for attribute levels when the 
coefficient and standard deviation had a p-value < 0.10. 
Model estimations were performed using NLOGIT 6 
(Version 6; Econometric Software Inc., Plainview, New 
York, USA). Using the simulation function in NLOGIT, 
[27] we estimated the probabilities of people choosing 

to test for HIV (DCE1) or choosing to use an HIVST kit 
(DCE2) when presented with a status quo scenario, most 
and least preferred combinations of attribute levels using 
data from the RPL models.

Table 1   Attributes and levels of 
the discrete choice experiment 
(DCE)

HIV human immunodeficiency virus, HIVST human immunodeficiency virus self-testing, STIs sexually 
transmitted infections

Attributes Levels

DCETest: HIV testing preferences
 Out-of-pocket cost (Naira) Free

500
1000
2000

 Location of test Private hospital
Public/government hospital
Community health centers
Non-profit organizations
Sexual health clinic
Awareness events
Pharmacy or chemist
Home or self-testing

 Type of test Blood test from arm (venipuncture)
Blood from finger prick
Swab from mouth

 Person who tests you Doctor
Nurse
Trained healthcare volunteer
Yourself

 Availability of HIV medicine At location of testing
Go to different location

DCEKits: HIVST kit characteristics
 Out of pocket cost (Naira) Free

500
1000
2000

 Test quality Not approved by the World Health Organization
Approved by the World Health Organization

 Type of test Blood from finger prick
Swab from mouth

 Extra items Test for other STIs (syphilis, chlamydia, gonorrhea)
Pregnancy test, condoms and/or contraceptive pill
Information about safe sex, HIV, and other STIs
Malaria or tuberculosis test

 Support if test positive Flyer with list of HIV clinics
Online chat with trained counselor or youth health worker
Same-day in-person consultation with trained counselor 

or youth health worker
Same-day in-person consultation with doctor
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Fig. 1   Example choice sets. 
DCE discrete choice experi-
ment, HIV human immunodefi-
ciency virus

[DCETest] Imagine you want to test for HIV. Given that you are only allowed to choose one of 

the three op�ons below, which one of the op�ons would you prefer for HIV tes�ng 

  Op�on 1   Op�on 2   Op�on 3 

Cost 
  Free   2000 naira   

I would not test 

for HIV using 

op�on 1 or 2 

Loca�on of test   

 

Public or 

government 

hospital  

  
Awareness Events 

 
  

Type of test   

 

Swab from 

mouth 

 

  

 

Blood from finger-

prick 

 

  

Person who tests you   Doctor   Yourself   

Availability of HIV medicine   

 

Go to a different 

loca�on 

  

 

  

 

At the loca�on 

where you got 

tested 

 

  

Your choice (Please �ck one)  •   •   •   

[DCEKits] Imagine you want to test for HIV using a “self-test kit”. Given that you are only 

allowed to choose one of the three op�ons below, which one of the op�ons would you prefer 

for HIV self-tes�ng?

Op�on 1 Op�on 2 Op�on 3

Free 1000 naira

I would not 

test for HIV 

using op�on 

1 or 2

Approved by World Health 

Organiza�on

Not approved by the 

World Health 

Organiza�on

Swab from mouth Blood from finger-

prick

Test for other sexually 

transmi�ed infec�ons (syphilis, 

chlamydia, gonorrhea)

Informa�on about 

safe sex, HIV and 

other sexually 

transmi�ed infec�ons

Same-day in-person consulta�on 

with trained counsellor or youth 

health worker

Flyer with the list of 

HIV clinics

Pharmacy or Chemist School

• • •
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Table 2   Sociodemographic 
characteristics of Nigerian 
youth (N = 504)

DCE discrete choice experiment, HIV human immunodeficiency virus, IQR interquartile range, SD stand-
ard deviation
Numerators may not add up to the full sample size because of missing data
a The denominator is among those who ever tested (N = 134 for DCETest; N = 135 for DCEKits)

DCETest
(N = 270)

DCEKits
(N = 234)

p-value

n (%) n (%)

Median age (IQR), years 21 (19–23) 21 (20–23) 0.15
Mean age (SD), years 20.7 (2.4) 21.0 (2.1) 0.13
Male sex 104 (39) 87 (37) 0.79
Ethnicity 0.74
 Igbo 31 (11) 34 (15)
 Yoruba 201 (74) 170 (73)
 Other 38 (14) 29 (12)

Education level 0.02
 Primary education or below 17 (6) 2 (1)
 Secondary education 169 (63) 142 (61)
 Polytechnic or national certificate of education 30 (11) 34 (15)
 Tertiary education 51 (19) 53 (23)
 Other 2 (1) 3 (1)

Employment status 0.41
 Student 187 (69) 162 (69)
 Full-time 10 (4) 4 (2)
 Part-time 9 (3) 6 (3)
 Self-employed 23 (9) 15 (6)
 Unemployed 7 (3) 7 (3)

Living with: 0.88
 Spouse 8 (3) 5 (2)
 Parents 164 (61) 126 (54)
 Relatives 21 (8) 23 (10)
 Boyfriend/girlfriend 2 (1) 2 (1)
 Friend 22 (8) 24 (10)
 Alone 19 (7) 14 (6)
 Other 2 (1) 1 (0)

Sexual identity 0.29
 Heterosexual 262 (97) 227 (97)
 Gay or other 2 (1) 3 (1)

Sexually active in the last 6 months 42 (16) 42 (18) 0.47
Ever tested for HIV 134 (50) 135 (58) 0.06
Location of last HIV testinga 0.47
 Private hospital 11 (8) 13 (10)
 Public/government hospital 47 (35) 36 (27)
 Community health center 16 (12) 20 (15)
 Not-for-profit organizations 8 (6) 5 (4)
 Sexual health clinic 2 (1) 1 (1)
 Awareness events 36 (27) 32 (24)
 Pharmacy/chemist 1 (1) 2 (1)
 Self-testing 2 (1) 8 (6)

Self-perception that is likely or very likely to be 
infected with HIV

17 (6) 17 (7) 0.59

Heard of HIV self-testing 87 (32) 101 (43) 0.01
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3 � Results

A total of 504 youth completed the survey: 270 for DCETest 
and 234 for DCEKits. Table 2 summarizes their sociodemo-
graphic characteristics. Though there was an unequal distri-
bution of completed surveys, Table 2 showed that observ-
able sociodemographic characteristics were similar except 
for education level. For those who completed the DCETest 
survey, their median age was 21 years (interquartile range 
19–23 years), the proportion of male individuals was 39%, 
proportion identifying as heterosexuals was 97%, and the 
proportion of those who reported being sexually active 
in the last 6 months was 16%. For those who completed 
the DCEKits survey, their median age was 21 years (IQR 
20–23 years), the proportion of male individuals was 37%, 
the proportion identifying as heterosexuals was 97%, and 
the proportion of those who reported being sexually active 
in the last 6 months was 18%. A total of 12% of participants 
reported it was hard or very hard to choose an option for 
the DCE.

3.1 � Preferences for HIV Testing in General

Table 3 summarizes preferences for HIV testing services. 
The large negative coefficient for opt-out indicate that most 
people will choose to test for HIV given the choice sets pre-
sented. The most influential attribute related to HIV testing 
was the cost of testing, and the least influential attribute 
related to who conducted the test. Youth preferred HIV test-
ing services (with attributes in order of importance) that are 
free, blood-based testing, available in private/public hos-
pitals or home, for HIV medications to be available in the 
same location as testing, and a doctor conducts the test.

There was significant heterogeneity among individuals in 
out-of-pocket costs for HIV testing, testing at home, use of 

Table 3   Preferences for human immunodeficiency virus (HIV) test-
ing service among Nigerian youth using a random parameter logit 
model (N = 270)

AIC Akaike information criterion, *p < 0.1; **p < 0.05; ***p < 0.01, 
AIC/N = 1.706

Attribute Coefficient Standard deviation

Cost
 No cost (reference) 0.75 *** 0.70***
 500 Naira ($USD1.38) 0.16*** 0.23**
 1000 Naira ($USD2.76) − 0.21*** 0.36***
 2000 Naira ($USD5.52) − 0.70*** 0.55***

Location
 Private hospital (reference) 0.11* 0.61
 Public/government hospital 0.15 0.04
 Community health centers 0.13 0.01
 Non-profit organizations - 0.26*** 0.01
 Sexual health clinic − 0.16** 0.01
 Awareness events 0.08 0.41***
 Pharmacy or chemist − 0.21** 0.21
 Home (i.e., self-testing) 0.16* 0.39*

Mode of testing
 Venepuncture (reference) − 0.19*** 0.38***
 Blood from finger prick 0.24*** 0.16*
 Swab from mouth −0.05 0.35***

Person who conducts test
 Doctor (reference) 0.17*** 0.54***
 Nurse − 0.08* 0.03
 Trained healthcare volunteer − 0.01 0.19*
 Yourself − 0.08 0.50***

Availability of HIV medicine
 Same location as testing (refer-

ence)
0.19*** 0.30***

 Go to different location − 0.19** 0.30***
Opt out − 1.59***

Table 4   Factors associated with 
heterogeneous preferences for 
Nigerian youth

HIV human immunodeficiency virus, SE standard error, WHO World Health Organization

HIV testing Subpopulation Coefficient (SE)

 Out-of-pocket costs 500 Naira Younger people
Men

− 0.09 (0.05)
− 0.11 (0.05)

1000 Naira Younger people 0.10 (0.06)
2000 Naira Men

Higher than secondary education level
0.13 (0.06)
− 0.17 (0.06)

 Location of testing Home testing Higher than secondary education 0.41 (0.16)
 Mode of testing Finger-prick sample Sexually active 0.12 (0.07)
 Opt-out Higher than secondary education 0.16 (0.07)

Sexually active 0.23 (0.11)
HIV self-testing
 Test quality Approved by WHO Ever tested for HIV 0.07 (0.04)
 Opt-out Male individuals 0.41 (0.07)

Sexually active − 0.30 (0.07)
Ever tested for HIV − 0.27 (0.07)
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finger-prick testing, and the need to go to a different loca-
tion to access HIV medications. We explored associations of 
heterogeneity related to age, sex, education level, and sexual 
or testing behaviors (see ESM and Table 4). In terms of the 
likelihood to opt out of HIV testing, we found that those with 
a secondary education or higher (compared with primary 
school or lower) and those who never had sex (compared 
with sexually active) were more likely to opt out of HIV 
testing (Tables S2, S3, S4 of the ESM).

In the status quo scenario (cost: 2000 Naira; location: 
community health center; mode: blood from finger prick; 
person: trained healthcare volunteer; HIV medicine: avail-
able in same location), the predicted uptake was 87.9%. The 

most preferred combination of attribute levels improved this 
to 96.6%, whilst the least preferred combination of attribute 
levels decreased this to 69%.

3.2 � Preferences for How to Access HIVST Kits

Table 5 summarizes preferences for HIVST kits. The large 
negative coefficient for opt-out indicate that most people 
will choose to test using an HIVST kit given the choice sets 
presented. The most influential attribute to use an HIVST kit 
was related to the location to access the kits, and the least 
influential attribute was the type of specimen needed for 
HIVST. In general, Nigerian youth preferred HIVST kits that 

Table 5   Preferences for testing 
for human immunodeficiency 
virus (HIV) using HIV self-
testing kits among Nigerian 
youth, 2019 (N = 234)

AIC Akaike information criterion, chlam chlamydia, gono gonorrhea, ref reference, STI sexually transmit-
ted infection, TB tuberculosis, *p < 0.1; **p < 0.05; ***p < 0.01, AIC/N = 1.681
a This attribute tested whether youth preferred additional items in the HIV self-testing package they would 
receive related to: (1) other STI testing; (2) reproductive health-related products; (3) extra information; and 
(4) testing for other diseases

Attribute Coefficient Standard deviation

Cost
 No cost (ref) 0.29*** 0.47
 500 Naira ($USD1.38) 0.25* 0.02
 1000 Naira ($USD2.76) − 0.02 0.05
 2000 Naira ($USD5.52) − 0.52*** 0.47***

Test quality
 Not approved by WHO (ref) − 0.36*** 0.38***
 Approved by WHO 0.36*** 0.38***

Type of test
 Blood from finger prick (ref) − 0.11*** 0.02
 Swab from mouth 0.11** 0.02

Extra items in kita

 Test for other STIs (syphilis/chlam/gono) 0.32*** 0.24
 Pregnancy test, condoms, and/or contraceptive pill 0.12 0.01
 Information about safe sex, HIV, and other STIs − 0.28*** 0.24**
 Malaria or TB test − 0.16 0.02

Support if test positive
 Flyer with list of HIV clinics (ref) − 0.25*** 0.20
 Online chat with trained counsellors or youth health worker 0.28** 0.01
 Same-day in-person consultation with trained counsellor or youth 

health worker
0.12 0.20**

 Same-day in-person consultation with doctor − 0.15 0.02
Location
 Private hospital (ref) − 0.19 0.22
 Public/government hospital 0.36 0.01
 Community health centers 0.38*** 0.20
 Non-profit organizations − 0.49*** 0.05
 Sexual health clinic 0.27 0.03
 Awareness events 0.11 0.01
 Pharmacy or chemist − 0.30* 0.03
 Online ordering with home delivery − 0.14 0.05
 Opt out − 1.82***
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are available from community health centers, free, approved 
by the WHO, oral-based HIVST, include other STI testing, 
and have the option of an online chat.

There was significant heterogeneity among individuals’ 
preference for out-of-pocket costs related to the HIVST kit, 
approval by the WHO, and information about safe sex, HIV, 
and other STIs. We explored associations of heterogeneity 
related to age, sex, education level, and sexual or testing 
behaviors (see ESM and Table 4). In terms of the likelihood 
to opt out of choosing to use an HIVST kit, we found that 
male individuals (compared with female individuals), those 
who never had sex (compared with sexually active), and 
those who had never tested for HIV before (compared with 
those who had previously tested) were more likely to opt out 
of using an HIVST kit (Tables S7, S9, and S10 of the ESM).

In the status quo scenario (cost: 2000 Naira; test quality: 
not approved by the WHO; type: swab from mouth; extra 
items: information about safe sex; support: flyer; location: 
non-profit organizations), the predicted uptake was 32.7%. 
The most preferred combination of attribute levels improved 
this to 76.8%, and the least preferred combination of attrib-
ute levels decreased this to 27.6%.

4 � Discussion

A global scale-up of HIVST services could help meet 
UNAIDS ambitious target for eliminating HIV/AIDS as 
a public health threat by 2030 [28]. The HIVST services 
should be informed by robust testing preference data to 
ensure that services are desirable to youth. To our best 
knowledge, this is the first study among Nigerian youth 
to quantitatively measure preferences for HIV testing and 
HIVST, and explore how preferences varied according to 
age, sex, education level, and sexual and HIV testing behav-
iors. We add to the limited health preference literature of 
HIV testing preferences in youth, [15, 22] and demonstrate 
how this type of analysis can aid policymakers and health 
service providers to better understand and incorporate the 
drivers of choice into their programs so that the uptake of 
testing services can be optimized.

When presented with all available HIV testing options, 
we found that youth equally preferred HIV home testing 
with testing at a public or private hospital (all other attrib-
utes being equal). However, the higher educated were more 
strongly in favor of home testing, possibly because of greater 
opportunity cost. Whilst youth may prefer a doctor to take 
the specimen, all other things being equal, we found that the 
strength of preference for doctor testing (β = 0.17) is similar 
to the convenience of home [self-testing] (β = 0.16). This 
underscores the opportunities to promote HIVST among 
Nigerian youth; other studies have reported that young peo-
ple favored home testing compared to facility-based testing 

in Malawi, Zimbabwe, [22] and South Africa [10]. Human 
immunodeficiency virus self-testing can circumvent barri-
ers in facility-based testing identified by youth such as a 
perceived lack of confidentiality and inconvenience [22]. 
Consistent with other HIV testing preference studies among 
youth, [15, 22] our findings confirm that youth in general 
were price sensitive, and preferred HIV medicines to be 
available in the same location as testing. These common 
attributes are important to consider when designing a HIV 
testing service that targets youth.

When asked about how youth preferred to access HIVST 
kits, they preferred decentralized locations, such as com-
munity health centers, but did not prefer access from not-
for-profit organizations or pharmacists/chemists, all other 
attributes being equal. This is consistent with community-
based HIVST distribution models used in Malawi, Zambia, 
and Zimbabwe, which were reported to be acceptable to test-
ers, although their data were not disaggregated by age [11]. 
Interestingly, we found a discrepancy between our qualita-
tive results (showing a preference for blood-based HIVST 
kits) compared with the results from the DCE (showing a 
preference for oral-based HIVST kits). Other reviews have 
also found mixed preferences for the method of testing, 
even within the same population [29, 30]. Together, the data 
imply that improving access to both oral-based and blood-
based HIVST kits could cater for a different subpopulation 
of youth.

We found that youth had a similar preference to pay a 
small fee up to 500 Naira ($USD1.38) or have free HIVST 
kits. This was a surprising finding and contrasts with other 
literature suggesting a strong preference from youth for free 
testing [10, 22]. This suggests the opportunity for new entre-
preneurial models that charge small fees to ensure the sus-
tainability of HIV testing programs. There are several inno-
vative financing models to consider that are untested among 
youth to improve HIV testing. For example, for Chinese 
men who have sex with men, a community-based organi-
zation used a refundable deposit system to improve access 
to HIVST [31]. Another example is to use a pay-it-forward 
strategy, tested among Chinese men who have sex with men 
to improve testing for chlamydia and gonorrhea [32]. Further 
research is warranted to explore other sustainable models 
to finance HIVST distribution programs for youth. It was 
concerning to observe that male individuals were less likely 
to use HIVST kits, but this is consistent with extant research 
reporting poor HIV testing among youth, especially in male 
individuals [33]. This is compounded by our observation 
that those who had never tested for HIV were also less likely 
to use HIVST kits. This underscores the need to focus efforts 
on improving HIV testing among young male individuals 
and normalizing HIV testing among all youth.

In addition, participants in the study preferred HIVST 
kits that were integrated with other STI testing. This is 
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a new finding that has not been explored in other health 
preference research of HIVST in youth [10, 22]. Our 
observation might reflect an aversion of Nigerian youth 
to attend sexual health clinics, and would need further 
exploration to understand this finding. Currently, simul-
taneous HIV and syphilis self-testing using the same 
diagnostic platform is possible [34]; however, rapid test-
ing for chlamydia and gonorrhea is still unavailable in 
resource-limited settings [35]. Integrating HIV and STI 
testing increases economies of scope as the same indi-
viduals at risk for HIV are also at risk for other STIs. 
Improved testing and timely treatment for both HIV and 
other STIs among youth would reduce the economic and 
health burden from these infections [36].

There are several strengths to this study. This is the 
first health preference study in Nigeria that evaluated 
HIV testing and HIVST among youth. We use a relatively 
novel method in HIV research (i.e., DCE) to elicit pref-
erences to measure how participants trade-off between 
attributes, mimicking real-life decision making. We 
explored heterogeneity using RPL models with interac-
tion effects, providing a more nuanced understanding of 
preferences that could differ according to individual char-
acteristics. These findings are pertinent to create demand 
for and increase HIVST among young people in Nigeria 
in line with the goals of the 2019 Nigeria operational 
guidelines for the delivery of HIVST. The understanding 
of youth preferences may inform ways in which the gov-
ernment and programs develop tailored HIVST delivery 
services to meet the unique needs of the different youth 
segments.

Our study should be read in light of some limitations. 
First, we used venue-based sampling from one region 
of Nigeria, albeit including Lagos as the most populous 
city, thus our findings may not be generalizable to all 
Nigerian youth. In addition, male individuals were under-
represented in our survey; we suggest that future research 
may consider quota sampling to improve generalisability. 
Second, there is a potential sampling bias as all partici-
pants had to be literate to understand the survey. Third, 
although 3% of the population did not identify as hetero-
sexual, the numbers were too small to accurately deter-
mine the preferences of sexual minorities. A future study 
to focus on the preferences of sexual minorities who have 
a higher risk for HIV is worthwhile. Fourth, most youth 
had not used HIVST before so preferences may change 
after personal use. Fifth, besides face validity, we did 
not perform any other validity tests. Last, there remained 
significant unexplained heterogeneity in preferences, pro-
viding guidance for areas of focus in future qualitative 
interviews to further explore and better understand the 
underlying drivers of choice for HIV testing.

5 � Conclusions

There is a need to incorporate youth preferences into the global 
scale up of HIV testing services. Our data suggest that male 
youth were less likely to choose to use HIVST kits, cost was 
the most important attribute for Nigerian youth to test for HIV, 
and both cost and the location of accessing HIVST were the 
most important attributes to use HIVST kits.
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