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Abstract
We conducted a discrete choice experiment (DCE) and quantified preferences for HIV testing among South African youth 
(Nov 2018 to Mar 2019). Six attributes and levels were identified through qualitative methods: source of HIV information; 
incentive amount and type; social support; testing method; and location. Each participant chose one of two options that 
comprised six attributes across 18 questions. Conditional logistic regression estimated the degree of preference [β]. Of 130 
participants, median age was 21 years (interquartile range 19–23 years), majority female (58%), and 85% previously tested 
for HIV. Testing alone over accompanied by a friend (β = 0.22 vs. − 0.35; p < 0.01); SMS text over paper brochures (β = 0.13 
vs. − 0.10; p < 0.01); higher incentive values (R50) over no incentive (β = 0.09 vs. − 0.07; p = 0.01); and food vouchers over 
cash (β = 0.06 vs. β =  − 0.08; p = 0.01) were preferred. Testing at a clinic or home and family encouragement were important. 
Tailoring HTS to youth preferences may increase HIV testing.

Keywords Discrete choice experiment · Youth · HIV testing uptake · Cellphone technology · Incentives N = 149

Introduction

The UNAIDS 2016 global report indicated that 20% of new 
HIV infections in sub-Saharan Africa were among youth 
aged between 15 to 24 years old [1]. In South Africa, the 
HIV prevalence among youth  (15 to 24 years) remains high 
[2–8], where a recent household survey documented HIV 

prevalence in males and females aged 15–19 years to be 
0.7% and 5.6%, respectively [8]. Youth remain at the highest 
risk for new HIV infections and young women are particu-
larly vulnerable to HIV infection, compared to men in the 
same age group [4, 7, 9]. The 2017 HSRC report further 
indicated that a high proportion of youth did not know their 
status and had low levels of ART use [8].

Despite the vulnerability to HIV infection, only an esti-
mated 67% of youth have received HIV testing in South 
Africa [5, 10–14]. Some of the dominant barriers to HIV 
testing among youth include limited knowledge of HIV [2, 
15], fear of confidentiality being violated [16, 17] or receiv-
ing a positive diagnosis [12, 16], perceived stigma [16, 18], 
and the need for parental or guardian consent [12, 19, 20]. 
Although there are national efforts to engage youth for HIV 
testing services (HTS) through youth-friendly health ser-
vices [21, 22], uptake of HIV testing remains inadequate. 
The suboptimal rates of HIV testing uptake among youth 
confirm that traditional methods, such as printed material, 
internet searches, advertisements or drama [23, 24] are not 
fully reaching youth for necessary HTS.

Untapped opportunities include the use of cellphone tech-
nology to engage youth for public health interventions, such 
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as HIV testing. Mobile phones are easily accessible among 
youth in South Africa [25] and widely used for communica-
tion and social networking. In South Africa, approximately 
72% of 15- to 24-year-olds have a cellphone [26, 27] where 
the short message service (SMS) platform has been widely 
used to provide information on access to healthcare [36, 45] 
or reminders of clinic appointments and medication [6, 7].

Financial incentives are an additional avenue for health 
behaviour change [28] where monetary [25, 29–31] and non-
monetary [29, 32] incentivised approaches have been used to 
encourage individuals to access and remain in HIV care [25, 
29, 30]. Youth have greater reward responsiveness compared 
to adults [33], and incentives could be highly effective in 
behaviour change among youth [33, 34].

Discrete choice experiments (DCE) are a quantita-
tive method to elicit individual preferences and have been 
increasingly used in public health research to understand the 
drivers of choice and underlying utilities for health programs 
or services [35–37]. In the surveys, participants are asked 
to choose between varied options in hypothetical scenarios 
consisting of several attributes and multiple levels [38, 39]. 
Recent studies evaluated preferences for HIV service deliv-
ery and treatment services in various populations in high 
HIV prevalent settings in sub-Saharan Africa [35, 36, 38, 
40]. However, understanding the preferences of youth for 
HIV testing in South Africa is limited and not extensively 
explored using the DCE. The objective of this study was to 
quantify HTS preferences among youth to inform the design 
of HTS services for better uptake and acceptability.

Methods

Description of the Study Area

The study, conducted in Ekurhuleni North, a peri-urban 
area in the Gauteng Province of South Africa, took place 
between November 2018 and March 2019. During study 
implementation, the DREAMS (Determined, Resilient, 
Empowered, AIDS-free, Mentored and Safe) project [41], a 
service aimed at reducing new HIV infections among young 
people, was active in the same municipality. We worked with 
the DREAMS project to recruit youth from multiple sites. 
Recruitment took place during DREAMS information ses-
sions, at schools, door-to-door, family planning departments, 
public health clinics, referral from a medical male circumci-
sion programme and via snowball recruitment.

Study Design

We conducted a DCE, which is a way to elicit partici-
pant preferences, assuming that youth can make a rational 
choice to reflect their preferences in hypothetical scenarios. 

Formative findings from in-depth interviews (IDIs) and 
focus group discussions (FGDs) informed development of 
the DCE.

Sample Size

We estimated our sample size using a general Choice-Based 
Conjoint rule for the choice experiment [N ≥ 500*I/(J*S)], 
where I is the largest number of levels for an attribute, J is 
the number of alternatives in each choice task, and S is the 
number of tasks [27]. With three levels for each of the five 
attributes (source of HIV information, incentive amount, 
incentive type, social support for HIV testing and testing 
location) and two levels for the attribute testing method, our 
study required a minimum sample size of 47. Considering 
the uncertainty and potential heterogeneity in the preference 
parameters, we targeted to enrol 125 participants.

Selection of Attributes

Through literature review, IDIs, and FGDs about youth’s 
perceptions and preferences related to HIV testing, we iden-
tified key attributes related to youth’s decision making on the 
uptake of HIV testing. We used the Health Beliefs Model 
framework [42, 43], to explore perceived susceptibility to 
HIV, barriers and motivators to HIV testing, attitudes and 
preferences toward incentives, enablers for and challenges to 
using cellphone technology, and preferences for using social 
media for health education. IDIs were conducted with youth 
who never tested for HIV, while those who previously tested 
for HIV participated in the FGDs. Findings from the qualita-
tive work will be published elsewhere. When determining 
the attributes, we considered both conventional ways and 
innovative options for HIV testing. Vignettes and relevant 
descriptions were used to explain the attributes to partici-
pants (see Fig. 1). Participants completed the DCE question-
naire on paper forms (see Text S1). Participants responded 
to one question at a time choosing between Test A or Test 
B, based on the options that they most preferred. Identifica-
tion and refinement of attributes followed the framework 
for instrument development of a choice experiment [44]. 
We pilot tested the first version of the DCE among 32 par-
ticipants to test acceptability and validity of the attributes 
and levels [39]. The initial design had five attributes with 
three levels per attribute and one attribute with two levels. 
From the preliminary analysis of the pilot data, the direc-
tionality of preference regarding receiving a higher incentive 
suggested lack of understanding of the question. Based on 
verbal feedback from research assistants and study partici-
pants, we further refined the DCE design and questions (see 
Text S2). Although participants started to lose some interest 
after question 10, all participants understood the questions 
and choice experiments well, and were able to complete the 
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18 questions. On closer examination of the responses, par-
ticipant choices were fairly divided between the two options 
that were provided throughout the questions. In addition, 18 
choice sets are commonly used in DCE surveys [35, 45, 46].

Experimental Design

Out of 486 unique pairs of all possible combinations of the 
six attributes, 36 subsets were selected and 18 questions 
developed with two alternatives per choice task. Each par-
ticipant was asked to choose one preferred option (see Text 
S1). We used the optimal D-efficient design for the DCE, 
which estimated parameters with minimum variance without 
bias [47, 48]. The design was balanced and orthogonal (i.e., 
each attribute and pair of two attributes appeared the same 
number of times across all questions). It also had zero cor-
relation among the attributes and no overlap between two 
alternatives, allowing maximum efficiency. We assumed 
no interactions between attributes. The design was created 
using SAS macros [47].

Based on the changes from the pilot, we updated the ini-
tial design and improved the final design to achieve bal-
ance and orthogonality with zero correlation among all 
attribute pairs. The variance–covariance matrix showed 
that the correlation among attributes were all < 0.25. The 
updated design was further improved by achieving balance 
and orthogonality with zero correlation among all attribute 
pairs. For the final version, six attributes were selected as 
follows: source of HIV information, incentive amount, type 
of incentive, social support for HIV testing, location of HIV 
testing, and testing method (see Table 1).

Screening and Enrolment Procedures

Youth (15–24 years old)  were enrolled in the study if they 
had a valid identification document to confirm age, were 
willing to participate and provide written informed assent 
(if aged 15–17 years) or consent (if aged 18–24 years), and 

were able to communicate in one of the study approved lan-
guages (English, isiZulu and Setswana). Written informed 
consent from a parent or a legal guardian was required for 
those aged 15–17 years. If youth were not immediately avail-
able to complete the DCE or did not have a valid form of 
identification, appointments were set at the place of recruit-
ment and telephone contact information collected. For those 
aged 15–17 years old, appointments were set telephonically 
with parents or guardians.

After consenting, youth completed the DCE indepen-
dently or with the assistance of a research assistant. Research 
assistants explained instructions of the DCE to participants 
prior to DCE administration (see Text S1—Section B and 
Instructions). Adolescents (15–17 years old) did not com-
plete the DCE in the presence of their parents or legal 

Fig. 1  Example of vignettes and relevant descriptions

Table 1  List of six attributes with levels relevant to HIV testing 
among youth

Attribute Levels

Source of HIV information Social media
SMS text
Pamphlet

Incentive amount None
You get R25 (or similar items)
You get R50 (or similar items)

Type of incentive Food voucher
Data bundle or airtime
Cash

Support for HIV testing You go to testing alone
A friend goes with you to testing
Parents support you getting tested

Location of HIV testing Clinic
Home
School

Testing method Oral swab
Finger prick
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guardians. All DCE questionnaires were checked for com-
pletion and errors before data entry.

Ethics Statement

Approval was obtained from the University of the Wit-
watersrand Human Research Ethics Committee (180,203) 
and the Gauteng Province Ekurhuleni health district 
(GP_201804_010).

Data Analysis

The dependent variable was the participants’ choice in 
each question. We calculated preference weights (i.e., 
coefficients) using conditional logistic regression which 
assumed that the underlying utility was homogeneous 
for all participants. We also explored the preference het-
erogeneity across the participants using mixed (random-
parameter) logit models. Mixed logit models provide an 
estimate of the mean preference weights of attributes and 
their standard deviations, representing the heterogeneity 
of the underlying preference weights across the partici-
pants [48–50]. For both conditional logit and mixed logit 
models, we used effect coding to estimate the preference 
weights relative to the mean utility per attribute. We com-
pared the coefficients using Wald tests, assuming a null 
hypothesis that coefficients would not be significantly dif-
ferent from zero. We calculated the relative importance of 

each attribute as the difference between the maximum and 
minimum preference weight for each attribute divided by 
the sum of the differences in all six attributes. All analyses 
were conducted in STATA 13.

Results

Baseline Patient Characteristics

The study team approached 426 participants. Over a third 
of participants 162 (38%) agreed to complete the DCE. 
Figure 2 highlights all reasons for exclusion. About one-
third of those approached were unavailable or not inter-
ested in participating (118, 28%), and others could not 
be contacted telephonically (49, 12%). Out of the 162 
enrolled youth, 32 (20%) participants were included in 
the pilot thus excluded from the final analysis. Table 2 
shows the baseline characteristics of 130 participants who 
completed the DCE questionnaire for the final analysis: 
majority were between 18 to 24 years old (112, 86%), 
female (76, 58%), with secondary education being the 
highest level completed at school (94, 72%) and reported 
following Christianity as a religion (122, 94%). There were 
110 (85%) who self-reported that they previously tested 
for HIV, and the majority of them were 18–24 years old 
(89%).

Fig. 2  Flow of enrolments for a 
discrete choice experiment sur-
vey conducted among youth (15 
to 24 years old) in Ekurhuleni, 
Gauteng Province

November 2018 and March 2019

426 youth (15-24 years old) approached to participate

162 youth agreed to participate

32 participants took part in the pilot

130 participants completed the updated survey 
and included in the final analysis

264 were excluded

• 118 not available or not interested in participating 
• 49 could not be reached telephonically 
• 67 did not meet the enrolment criteria 
• 33 did not have accurate identification documents 
• 1 was unable to communicate in the study 

approved languages 
• 29 no reason for refusal documented 
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Preference Weights for HIV Testing Among Youth

Each participant completed eighteen questions, result-
ing in 2340 choices from the 130 participants. There were 
seven invalid questions where participants did not make 
any choice. Table 3 and Fig. 3 show preference weights for 
the six attributes. Compared to going to HIV testing with 
a friend (β =  − 0.35; 95% CI − 0.45, − 0.25), youth signifi-
cantly preferred parental support for HIV testing (β = 0.13; 

95% CI 0.04, 0.23; p < 0.001) and going to HIV testing alone 
(β = 0.22; 95% CI 0.12, 0.31; p < 0.001). Youth preferred 
receiving HIV-related information via SMS text (β = 0.13; 
95% CI 0.06, 0.19) than via a pamphlet (β =  − 0.10; 95% 
CI − 0.17, − 0.04; p < 0.001) or social media pages (β = 0.03, 
95% CI − 0.10, 0.05; p = 0.01). A financial incentive of R50 
or equivalent non-monetary item was significantly preferred 
to no incentive (β = 0.09; 95% CI 0.02, 0.17 vs β =  − 0.07; 
95% CI − 0.16, 0.02, p = 0.03). The degree of preference 
weights for smaller amount of incentive (R25 or equivalent 
non-monetary item) and no incentive did not significantly 
differ.

Receiving a food voucher was more preferred to getting 
cash directly (β = 0.06; 95% CI − 0.01, 0.13 vs β =  − 0.08; 
95% CI − 0.14, − 0.02; p = 0.02). However, there was no sig-
nificant difference in the preference weights between receiv-
ing a food voucher or data bundle or airtime (β = 0.01; 95% 
CI − 0.05, − 0.08, p = 0.64). HIV testing at school was sig-
nificantly less preferred than HIV testing at a regular clinic 
(β = 0.09; 95% CI − 0.02, 0.16, p < 0.001) or home (β = 0.09; 
95% CI 0.01, 0.16, p < 0.001). Use of finger prick was pre-
ferred to oral swab as a HIV testing method. The results 
from the mixed logit remained similar to those from the 
conditional logit (see Table S3).

Overall, when we examined the differences in preference 
weights (∆β) across the levels per attribute, going to test 
for HIV alone (∆β = 0.57) or parental support (∆β = 0.48) 
relative to going with a friend had the highest utilities. Par-
ticipants were willing to trade off a R50 food voucher (rela-
tive to none; ∆β = 0.16) and SMS text messages to receive 
HIV information (relative to pamphlet; ∆β = 0.23) in order 
to access HIV testing alone or with parental support. When 

Table 2  Baseline characteristics of 130 youth (15 to 24 years old) 
who completed the DCE survey in South Africa

Total enrolled (n = 130)

n %

Age
 15 to 17 years old 18 14
 18 to 24 years old 112 86

Gender
 Male 54 42
 Female 76 58

Education
 No formal education 2 2
 Secondary education 94 72
 Tertiary education 34 26

Religion
 Chrictianity 122 94
 Other 8 6

Ever tested for HIV
 No 20 15
 Yes 110 85

Table 3  Preference weights and 
conditional logistic regression 
model coefficients

Attributes Levels Coefficients 95% CI

Source of HIV information Social media  − 0.03  − 0.10, 0.05
SMS text 0.13 0.06, 0.19
Pamphlet  − 0.10  − 0.17, − 0.04

Incentive amount None  − 0.07  − 0.16, 0.02
You get R25 (or similar items)  − 0.03  − 0.09, 0.04
You get R50 (or similar items) 0.09 0.02, 0.17

Type of incentive Food voucher 0.06  − 0.01, 0.13
Data bundle or airtime 0.01  − 0.05, 0.08
Cash  − 0.08  − 0.14, − 0.02

Support for HIV testing You go to testing alone 0.22 0.12, 0.31
A friend goes with you to testing  − 0.35  − 0.45, − 0.25
Parents support you getting tested 0.13 0.04, 0.23

Location of HIV testing Clinic 0.09 0.02, 0.16
Home 0.09 0.01, 0.16
School  − 0.18  − 0.26, − 0.1

Testing method Oral swab  − 0.09  − 0.14, − 0.03
Finger prick 0.09 0.03, 0.14
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we normalized to the scale of 100%, social support for HIV 
testing had the highest relative attribute importance (37%), 
followed by location of HIV testing (17%) and source of 
HIV information (15%) (Table 4). Incentive amount or type 
of incentive had lower relative attribute importance at 11% 
and 9%, respectively.

Discussion

In this study, we assessed preferences for HIV testing among 
youth in a peri-urban area of South Africa. There was a clear 
need for privacy and confidentiality when testing for HIV. 
Youth preferred accessing testing alone to being accompa-
nied by a friend and showed greater preference for testing 

at home or clinic than testing at schools. However, youth 
desired parental encouragement to test for HIV. Youth 
valued monetary and non-monetary incentives especially 
in the form of food vouchers. SMS text was the most pre-
ferred digital modality of receiving HIV information. These 
results demonstrate the importance of using a person-centred 
approach when reaching youth for HIV testing.

Although HIV testing has been offered to youth at schools 
[51, 52], clinics [53] and through partner involvement [51, 
52] in South Africa, rates of HIV testing among youth [5, 
10–14] have remained low. In addition, there is a lack of 
data on preferences to inform “nudge-type interventions” 
[54] that could motivate youth to change their behaviour. 
In this study, youth attributed prominent value to privacy 
and confidentiality during HIV testing. It is possible that 
youth did not want to test for HIV at schools due to potential 
stigma; embarrassment or fear of forced disclosure of their 
HIV test results to peers; or bad experiences from testing at 
schools and were mainly voicing a preference to be tested 
outside of the school setting. Our study participants seemed 
to have more trust in clinical procedures and services by 
professional nursing staff rather than the services offered 
at schools or in the community that is often done by lay 
HIV testing counsellors. A qualitative study in Cape Town, 
South Africa, showed that fear of being seen going to test for 
HIV or concerns of confidentiality were the major concerns 
among youth (13–21 years old)  [53]. In addition, youth also 
wanted experienced trained staff to treat them [53]. Findings 

Fig. 3  Preference weights 
with 95% confidence intervals. 
Bar represents preference 
weights, and error bars presents 
95% confidence interval. All 
estimates are from conditional 
logistic regression
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Table 4  Relative importance of six attributes

Attributes Difference in prefer-
ence weights

Relative 
importance, 
(%)

Source of HIV information 0.23 15
Incentive amount 0.16 11
Type of incentive 0.14 9
Support for HIV testing 0.57 37
Location of HIV testing 0.27 17
Testing method 0.17 11
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from our study support the need for youth friendly services 
at public health facilities [22] as this could be a preferred 
environment for youth to access HTS.

Youth identified parental encouragement as an important 
influencer to their decision to test for HIV. In other studies, 
parental support helped youth overcome their fear of HIV 
testing or receiving a positive diagnosis, which were known 
barriers that deterred youth from HIV testing [12, 16]. The 
vital role of parents and family in health behaviour should 
not be under-estimated. Fostering active participation of par-
ents by increasing awareness of support and respecting the 
decisions of young adults during the HIV testing process 
could encourage youth to test for HIV.

One surprising finding was that the incentive amount and 
type of incentive seemed to have relatively lower importance 
than other attributes. If incentives were to be given for HIV 
testing, a food voucher appeared more salient with our youth 
population than cash transfer. In contrast, other studies have 
reported that monetary incentives were highly valued [17] 
and successfully used to motivate individuals to access HIV 
services [25, 29, 30]. It is possible that youth enrolled in 
our study came from impoverished settings, therefore meet-
ing their essential needs was important to them. Adapting 
current HIV testing options to include immediate rewards 
that address physiological needs could motivate youth to 
test for HIV.

Digital modalities could also increase HIV testing uptake 
in youth. Youth in our study preferred communication on 
HIV testing services via SMS text. Although paper bro-
chures may be widely available, most youth in South Africa 
also have access to cellphones [55]. Youth prefer modes 
of communication, such as SMS, which are already well-
established and easily accessible [13, 56]. MomConnect and 
B-wise are successful digital platforms that have been used 
in South Africa to extend health information to pregnant 
women and youth respectively [57]. Therefore, tailoring 
SMS text messaging to provide education on HIV testing 
and creating awareness about HIV testing at youth friendly 
clinics could be used as contemporary platforms to reach 
youth.

In our study, the self-reported rate of HIV testing was 
higher compared to the national HIV testing rates among 
youth in South Africa [5, 10–14] and more young adults 
(18–24 years old) self-reported testing for HIV compared to 
adolescents (15–17 years old) . One possible reason for the 
high self-reported rate of HIV testing was that youth were 
recruited from the same area where the DREAMS project 
[41] offered HIV testing to youth. The DREAMS project 
was implemented to provide multi-level interventions and 
multiple HIV testing service options to increase access to 
HIV testing and reduce new HIV infections among youth 
[51, 52]. The acceptance and uptake of HIV testing dur-
ing the DREAMS project is not yet known, although such 

assessments and its impact on HIV incidence and reduc-
tion in risk is on-going [52]. Another possible reason is that 
self-report is unreliable and participants are prone to over-
reporting socially desirable behaviour. However, knowing 
the types of interventions and locations that promoted HIV 
testing among youth could further inform the adaptation of 
current HTS services to young people.

This study had some limitations. First, this study was 
conducted in only one metropolitan of the Gauteng Prov-
ince, South Africa and the sample size was small. Therefore, 
generalizability to other settings could be limited. Second, 
preferences are inherently context-specific and subjective, 
thus our findings might not represent all youth groups. We 
estimated substantial preference heterogeneity for the attrib-
utes across the participants using the mixed logit model. It 
is possible that preference heterogeneity is associated with 
certain sociodemographic characteristics such as age groups 
and location settings. Further studies on understanding pref-
erence heterogeneity and differentiating HIV testing strate-
gies among youth would be instructive and could increase 
HIV testing uptake. Lastly, direct electronic entry by partici-
pants may be an advantage for DCE. Although we collected 
data manually we did not identify a clear limitation with 
this approach. Despite these limitations, the strength of our 
study is that the findings on youth preferences could inform 
the development of interventions to increase the uptake of 
HIV testing among youth.

In conclusion, we quantified the relative preferences 
across the key important attributes for youth’s decisions on 
the uptake of HIV testing. Framing choices to promote con-
fidentiality of HIV testing procedures, encouraging parental 
or family support, reaching youth through technology and 
using a motivation enhancement route could increase HIV 
testing uptake in South Africa.
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