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ABSTRACT
Eswatini has a high HIV prevalence but has made progress towards improving HIV-status
awareness, ART uptake and viral suppression. However, there is still a delay in ART initiation,
which could partly be attributed to positive HIV-retesting. This study examines reasons for, and
factors associated with, positive HIV-retesting among MaxART participants in Eswatini. Data from
601 participants is included in this cross-sectional study. Descriptive statistics and logistic
regressions were used. Of the participants, 32.8% has ever retested after a previous positive
result. Most participants who retested did this because they could not accept their results
(61.9% of all retesters). Other main reasons are related to external influences, gender or the
progression of their HIV infection (respectively 18.3%, 10.2%, and 6.1% of all retesters).
Participants without a current partner and participants with less time since their first positive
test have lower odds of retesting. To decrease retesting and reduce the delay in ART initiation
resulting from it, efforts could be made on increasing the acceptance of positive HIV results.
Providing more information on the process of testing and importance of early ART initiation,
could be part of the solution.
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Introduction

Progress has been made in the reduction of trans-
mission, morbidity and mortality of HIV and AIDS,
however additional gains are possible with earlier viral
suppression (Cohen et al., 2011; Hoffmann & Chaisson,
2013; Lawn et al., 2005, 2006; Lundgren et al., 2015;
Tanser et al., 2013). Given the benefits of early ART
initiation, the WHO issue guidance in 2015 that ART
should be initiated directly after an HIV diagnosis
regardless of a person’s CD4-cell count, denoted as
“test-and-treat” (World Health Organization, 2015).
Because of this, it is important to identify which factors
hamper early ART initiation.

The Kingdom of Eswatini has one of the highest HIV
prevalence estimates in the world, with 27.0% in 2017
(Government of the Kingdom of Eswatini, 2019). The

ART coverage among people aware of their HIV-status
was 74.1% in that year (Government of the Kingdom of
Eswatini, 2019). The threshold to initiate ART in Eswa-
tini was <200 CD4-cells/mm³ in 2003 and was changed
to <350 CD4-cells/mm³ in 2010 and to <500 CD4-cells/
mm³ in 2015. In 2016, Eswatini lifted the CD4-cell
threshold for ART initiation (Government of the King-
dom of Eswatini, 2019).

The MaxART trial was initiated in 2014 in Eswatini
with the aim to examine the effect of the test-and-treat
strategy. It was found that the retention in care and viral
suppression was higher among people in the test-and-
treat group than in the standard of care group, while the
adherence to ART remained the same (Khan et al., 2020;
Molemans et al., 2019). However, not all HIV-positive
people in Eswatini are on ART, which indicates a delay
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in ART initiation (Dlamini-Simelane & Moyer, 2017;
Government of the Kingdom of Eswatini, 2019).

An important cause of delays in ART initiation is
positive HIV-retesting, that is, retesting after having
tested positive at an earlier occasion (Giguère et al.,
2021; Grimsrud et al., 2020; Horter et al., 2017; Kulkarni
et al., 2017), hereinafter referred to as “retesting”. This
indicates an earlier missed opportunity for ART
initiation and subsequent delay. In the setting of the
MaxART study, it was shown that among the patients
who delay ART initiation, there are patients who have
tested positive multiple times and they indicate that
this was a way of coming to terms with their diagnosis
(Pell et al., 2018).

Even though positive HIV-retesting is an obstacle in
ART initiation, research on it is still scarce (Giguère
et al., 2021; Grimsrud et al., 2020; Horter et al., 2017;
Kulkarni et al., 2017). This study examines the reasons
for, and the factors associated with, positive HIV-retest-
ing among MaxART participants in Eswatini.

Method

Study setting

The MaxART trial was set in the Hhohho region of
Eswatini, and started in 2014. The goal was to examine
the implementation of the test-and-treat approach in a
government-managed health system (Khan et al.,
2020; Walsh et al., 2017). The MaxART trial also con-
tained a social science component, which included
qualitative research, as well as a cross-sectional survey.
The objective was to explore the social and behavioural
effects of starting ART early for HIV-positive people
within the MaxART implementation study at nine out
of the fourteen clinics (Molemans et al., 2019; Vernooij
et al., 2016). The survey data from this social science
component was used for the current study.

Study population

This social science substudy included 602 HIV-positive
people aged 18 years and older from the initial MaxART
trial, consisting of two groups, namely the test-and-treat
group and standard of care group. In the test-and-treat
group, there were 239 interview records, six were
excluded because of protocol violations or duplication,
which resulted in 233 test-and-treat participants.
These participants started ART in a facility that adopted
the test-and-treat intervention at least three months
before the interview. The participants had a CD4
count of >350 CD4-cells/mm³ and WHO clinical stage
one or two. The 369 participants in the standard of
care arm, started ART less than 12 months ago. These

participants were treated following the national ART
guidelines, with an ART initiation threshold of <350
CD4-cells/mm³. One additional participant was
excluded due to a missing value on the outcome, retest-
ing, resulting in a final sample size of 601 (Figure 1).
Exclusion criteria for the MaxART trial were: partici-
pants being pregnant or breastfeeding at enrolment,
having a mental illness, or having start ART before
enrolment, as described in the protocol (Walsh et al.,
2017). There were no additional in and exclusion cri-
teria for the social science substudy. However, due to
the timing of the interviews being after trial enrolment,
everyone was on ART.

Data collection

The data from the social science component were col-
lected face to face by trained Swati researchers using
semi-structured questionnaires, which were based on
theWHO’smanualHIVTesting, Treatment andPreven-
tion: Generic Tools for Operational Research (Health
Organization & Council, 2009). The questionnaires
were in SiSwati and translated to English after the inter-
views by the interviewers themselves. The questionnaire
contained both closed and open-ended questions.

Variables

For the analysis, the main outcome was “retesting”,
defined as a dichotomous variable. The outcome was
self-reported. Participants had retested when they had
tested positive on HIV on a previous occasion and the
repeated test was not part of the standard confirmation
test. Based on previous studies on retesting and delays
in ART initiation (Giguère et al., 2021; Grimsrud et al.,
2020; Kulkarni et al., 2017), the following variables were
included: gender, age, educational level, religion, feeling
guilty about one’s HIV-status, marital status, HIV-status
of the partner, requiringpermission to go tohealth facility
from another member of their household, being the head
of the household, having children, time since first positive
test, and ART initiation guidelines.

The variables gender, feeling guilty, requiring per-
mission to go to health facility, being the head of the house-
hold, having children, and ART initiation guidelines, were
all dichotomous variables. Age, educational level, religion,
marital status, HIV-status of the partner, and time since
first positive test were all categorical variables.

Data analysis

The data analysis was carried out with IBM SPSS version
25. We used descriptive statistics to describe frequencies
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across demographic characteristics and the reasons for
retesting. We used logistic regressions to analyse the
associations between the predefined variables and
retesting in bivariable and multivariable approaches.
The multivariable model contained all identified vari-
ables as this fits the theoretical framework underlying
the analysis. We assumed a two-sided p-value <0.05 as
statistically significant. We conducted a thematic quali-
tative analysis to the answers to the question on the
reason for retesting.

Ethics

The MaxART trial was approved by the Eswatini
National Health Research Review Board in July 2014
under reference Number: MH/599C/FWA 000 15267.
All participants gave oral consent to be included in
the MaxART trial and gave written consent to be inter-
viewed for the social science survey study. In the records
of these interviews identifiers were used instead of
names.

Results

Demographic characteristics

The demographic characteristics of the 601 participants
are described in Table 1. The mean age was 37, with
most participants falling in the category 26–35 and
36–45 (respectively 38.7% and 25.7%). Most partici-
pants were female (77.1%). Of the 601 participants,
32.8% (N = 197) had ever retested. When the partici-
pants were stratified on whether they had ever retested,

the percentages of female participants differed (82.7% of
the retesters are female versus 74.3% of the non-retes-
ters are female).

Most participants only attended primary school
(34.8%), were in a relationship (86.2%), had children
(88.9%), and had partners who are HIV-positive too
(48.8%). People who had retested were more often in
a relationship (93.4% versus 82.9% of the non-retesters)
and did more often have a HIV-positive partner (57.4%
versus 44.8% of the non-retesters). Among those who
did practice a religion, African Healing Churches were
the most frequent (53.3%). Furthermore, almost three
out of four participants did not consider themselves
head of their household (73.7%), while one out of four
stated that they needed permission to go to the health
facility (27.3%).

Reasons for retesting

The answers to the open-ended question regarding the
reason for retesting were coded and then categorised
into eighteen categories. These categories were further
organised in five overarching themes; results accep-
tance, external influences, gender related, disease pro-
gression and other/unclear reasons. The overarching
themes and the corresponding reasons for retesting
can be found in Table 2.

Results acceptance
The most frequent reasons for retesting were those
regarding the acceptance of the results (61.9% of all
retesters). The most reported one was that participants

Figure 1. Recruitment flowchart.
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wanted to confirm their results (40.1% of all retesters).
Other participants stated that they did not believe or
trust the results they got (respectively 13.7%
and 5.1% of all retesters). Three participants did not
trust their results because they used self-tests

which gave inconsistent or unclear answers. A few
said they needed time to process their outcome
(2.0% of all retesters). Two participants hoped that
they would get a negative outcome this time (1.0%
of all retesters).

External influences
Reasons related to external influences were given by
18.3% of all retesters. Participants were either advised
to retest or had no choice but to retest. They had to ret-
est when they changed health facilities, when they were
tested a long time ago or when there were practical
issues during the earlier test (respectively 3.0%, 1.5%
and 4.1% of all retesters). These practical issues included
situations such as having been misinformed by health
care workers, and not receiving or losing their testing
papers. The most frequent reason within this theme
was that participants were advised or obliged to retest
by a health care worker at the health facility (8.6% of
all retesters). Two participants had not been advised at
the health facility, but by others at work and at church
(1.0% of all retesters).

Gender related
Two of the reasons for retesting were only reported by
female participants (10.2% of all retesters). Most
women within this theme stated that they were preg-
nant (6.6% of all retesters), with some being retested
as a routine procedure during antenatal care. The
other reason was that the participants retested because
of their husband or partner (3.6% of all retesters).
Hereby some participants stated that their husband
did not believe that they were HIV-positive. Others

Table 1. Demographic characteristics stratified on retesting
(N = 601).

All Ever retested?

(N = 601)
Yes

(N = 197)
No

(N = 404)

N (%) N (%) N (%)

Gender
Male 138 (23.0) 34 (17.3) 104 (25.7)

Age, mean (standard
deviation)

37 (11.1) 36 (10.0) 37 (11.6)

Age, categorical
<=25 92 (15.3) 25 (12.7) 67 (16.6)
26-35 233 (38.8) 87 (44.2) 146 (36.1)
36-45 154 (25.6) 55 (27.9) 99 (24.5)
46-55 86 (14.3) 21 (10.7) 65 (16.1)
> 56 35 (5.8) 9 (4.6) 26 (6.4)
Missing 1 (0.2) 1 (0.2)

Education level
No formal education 100 (16.6) 29 (14.7) 71 (17.6)
Primary 209 (34.8) 68 (34.5) 141 (34.9)
Secondary 175 (29.1) 60 (30.5) 115 (28.5)
Higher 107 (17.8) 37 (18.8) 70 (17.3)
Other 10 (1.7) 3 (1.5) 7 (1.7)

Religion
None 57 (9.5) 12 (6.1) 45 (11.1)
Mainstream Christian 33 (5.5) 12 (6.1) 21 (5.2)
Evangelical 183 (30.4) 70 (35.5) 113 (28.0)
African Healing Churches 321 (53.4) 100 (50.8) 221 (54.7)
Other 7 (1.2) 3 (1.5) 4 (1.0)

Feeling guilty
Yes 167 (27.8) 55 (27.9) 112 (27.7)
No/unsure 425 (70.7) 141 (71.6) 284 (70.3)
Missing 9 (1.5) 1 (0.5) 8 (2.0)

Marital status
Currently in a relationship 519 (86.2) 184 (93.4) 335 (82.9)
Divorced/widowed/
separated

49 (8.2) 11 (5.6) 38 (9.4)

Single/never married 32 (5.3) 2 (1.0) 30 (7.4)
Missing 1 (0.2) 1 (0.2)

HIV-status partner
Do not know 110 (18.3) 30 (15.2) 80 (19.8)
Negative 110 (18.3) 36 (18.3) 74 (18.3)
Not applicable 77 (12.8) 15 (7.6) 62 (15.1)
Positive 300 (48.9) 114 (57.9) 186 (46.0)
Missing 4 (0.7) 2 (1.0) 2 (0.5)

Permission to go to health
facility
From nobody 437 (72.7) 142 (72.1) 295 (73.0)
From someone else 164 (27.3) 55 (27.9) 109 (27.0)

The head of household
Themself 157 (26.1) 48 (24.4) 109 (27.0)
Someone else 443 (73.7) 148 (75.1) 295 (73.0)
Missing 1 (0.2) 1 (0.5)

Children
Yes 534 (88.9) 180 (91.4) 354 (87.6)
No 65 (10.8) 17 (8.6) 50 (12.4)
Missing 2 (0.3) 2 (0.5)

Time since first positive test
<= 1 year 280 (46.6) 46 (23.4) 234 (57.9)
1-5 years 198 (32.9) 78 (39.6) 120 (29.7)
> 5 years 120 (20.0) 72 (36.5) 48 (11.9)
Missing 3 (0.5) 1 (0.5) 2 (0.5)

ART initiation guidelines
Standard of care 368 (61.2) 123 (62.4) 245 (60.6)
Test-and-treat 233 (38.8) 74 (37.6) 159 (39.4)

Table 2. Reasons for retesting (N = 197).
N (%)

Results acceptance 122 (61.9)
Wanted to confirm results 79 (40.1)
Did not believe results 27 (13.7)
Did not trust results 10 (5.1)
Had to process results 4 (2.0)
Hoped for different results 2 (1.0)

External influences 36 (18.3)
Changed health facilities 6 (3.0)
Was advised/obliged at the health facility 17 (8.6)
Was advised by others 2 (1.0)
Practical issues during the earlier test 8 (4.1)
Was tested long ago 3 (1.5)

Gender related 20 (10.2)
Was pregnant 13 (6.6)
Because of their husband/partner 7 (3.6)

Disease progression 12 (6.1)
Started to feel ill 3 (1.5)
Was afraid to die 1 (0.5)
Wanted treatment 2 (1.0)
Wanted to know CD4-cell count 6 (3.0)

Other/unclear 7 (3.6)
Other reasons 3 (1.5)
Unclear 4 (2.0)
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stated that they were afraid to tell their husband them-
selves and therefore went together to the health facility
to (re)test.

Disease progression
A small group of twelve participants stated reasons
related to the progression of the disease (6.1% of all
retesters). Two participants explicitly stated that they
had retested because they wanted to start with ART
(1.5% of all retesters). The most frequent reason was
that participants wanted to know their CD4-cell count
(3.0% of all retesters). Other people stated that they
started to feel ill or that they were afraid to die (respect-
ively 1.5% and 0.5% of all retesters).

Other/Unclear
Seven reasons could either not be classified in one of the
previous themes or were unclear (3.6% of all retesters).

Factors associated with retesting

The results of the logistic regression for factors associ-
ated with retesting are shown in Table 3. In the bivari-
able analyses men had a significantly lower odds of
retesting than women (OR = 0.6, CI 95% = 0.4–0.9).
With regards to relationship status, single/never
married persons (OR = 0.1, CI 95% = 0.0–0.5), or
those being divorced/widowed/separated (OR = 0.5,
CI 95% = 0.3–1.1) had a lower odds of being retested
than participants who were in a relationship. With
religion, only a significantly higher odds of retesting
compared to non-religious participants was found for
participants who have an evangelical religion (OR =
2.3, CI 95% = 1.2–4.7). People who had their first posi-
tive test between one to five years ago (OR = 3.3, CI
95% = 2.2–5.1) and those who had it more than five
years ago (OR = 7.6, CI 95% = 4.7–12.4) had a higher
odds of retesting than people who had it less than
one year ago.

In the multivariable regression model, adjusted for
the other variables, marital status and time since first
positive test were associated with a higher odds of retest-
ing. The adjusted odds of participants who were single
or never married on retesting compared to participants
who were in a relationship was 0.1 (CI 95% = 0.0–0.6).
People who had their first positive test between one to
five years ago (AOR = 3.4, CI 95% = 2.1–5.4) and those
who had it more than five years ago (AOR = 8.0, CI
95% = 4.6–13.9) had a higher odds of retesting than
people who had it less than one year ago. We found
no association between retesting and any other of our
predefined variables.

Discussion

This study examined what the reasons are for, and the
factors associated with, positive HIV-retesting among
MaxART participants in Eswatini. The results show
that 32.8% of the participants had retested. Almost
two-thirds of them did this because they could not

Table 3. Factors associated with retesting.
Crude Adjusted (N = 582)

OR (95% CI) p-value AOR (95% CI) p-value

Gender
Female (ref)
Male 0.6 (0.4-0.9) 0.021 0.7 (0.4-1.3) 0.288

Age categories
<=25 (ref)
26-35 1.6 (0.9-2.7) 0.084 1.1 (0.6-2.0) 0.821
36-45 1.5 (0.8-2.6) 0.168 0.9 (0.5-1.8) 0.819
46-55 0.9 (0.4-1.7) 0.675 0.7 (0.3-1.5) 0.323

> 56 0.9 (0.4-2.3) 0.868 0.8 (0.3-2.5) 0.736
Education level
No formal
education

(ref)

Primary 1.2 (0.7-2.0) 0.531 1.2 (0.6-2.2) 0.589
Secondary 1.3 (0.8-2.2) 0.368 1.1 (0.6-2.0) 0.789
Higher 1.3 (0.7-2.3) 0.390 1.4 (0.7-2.8) 0.382
Other 1.0 (0.3-4.3) 0.947 0.6 (0.1-3.2) 0.593

Religion
None (ref)
Mainstream
Christian

2.1 (0.8-5.6) 0.117 1.6 (0.5-4.8) 0.447

Evangelical 2.3 (1.2-4.7) 0.019 1.6 (0.7-3.7) 0.288
African Healing
Churches

1.7 (0.9-3.3) 0.127 1.1 (0.5-2.5) 0.768

Other 2.8 (0.6-14.3) 0.213 0.7 (0.1-8.6) 0.803
Feeling guilty
No/unsure (ref)
Yes 1.0 (0.7-1.5) 0.955 1.0 (0.6-1.5) 0.909

Marital status
Currently in
relationship

(ref)

Divorced/
widowed/separated

0.5 (0.3-1.1) 0.071 0.3 (0.0-1.5) 0.132

Single/never
married

0.1 (0.0-0.5) 0.004 0.1 (0.0-0.6) 0.018

HIV-status partner
Do not know (ref)
Negative 1.3 (0.7-2.3) 0.378 1.1 (0.6-2.1) 0.747
Not applicable 0.6 (0.3-1.3) 0.222 2.2 (0.4-11.7) 0.346
Positive 1.6 (1.0-2.6) 0.045 1.5 (0.9-2.6) 0.142

Permission to go to
HF
From nobody (ref)
From somebody 1.0 (0.7-1.5) 0.808 0.9 (0.6-1.5) 0.798

The head of
household
Themselves (ref)
Someone else 1.1 (0.8-1.7) 0.515 0.7 (0.4-1.2) 0.230

Children
No (ref)
Yes 1.4 (0.8-2.6) 0.223 1.1 (0.5-2.1) 0.847

Time since first
positive test
<= 1 year (ref)
1-5 years 3.3 (2.2-5.1) < 0.001 3.4 (2.1-5.4) < 0.001
> 5 years 7.6 (4.7-12.4) < 0.001 8.0 (4.6-13.9) < 0.001

ART initiation
guidelines
Standard of care (ref)
Test-and-treat 0.9 (0.7-1.3) 0.672 0.7 (0.4-1.0) 0.072

Abbreviations: OR, odds ratio; AOR, adjusted odds ratio; HF, health facility.
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fully accept their previous positive results. The other
participants who have retested did this because of exter-
nal influences, gender-related reasons or reasons
regarding the progression of their HIV infection. Fur-
thermore, marital status and time since first positive
test were identified as a factors that are associated
with retesting.

Participants who are single possibly retested less as
there was no spouse that requested an HIV test result
at the time of cohabitation. Qualitative research in
Eswatini also showed that delays in ART initiation can
be due to relational dynamics that women have to navi-
gate to access ART, by acquiring permission and/or
financial means from their husband (Dlamini-Simelane
& Moyer, 2017). Furthermore, the findings that partici-
pants who have a longer time since their first positive
test are more likely to retest, can be explained by the
fact that they had more opportunities to retest.

The acceptance of the results was reported to be an
important reason for retesting in other studies as well
(Giguère et al., 2021; Horter et al., 2017). The acceptance
of the results and coming to terms with the diagnosis
was also found in qualitative interviews with patients
that delayed ART initiation in the MaxART study
(Pell et al., 2018).

However, previous studies found significant associ-
ations between retesting and factors for which no sig-
nificant association was found in this study, such as
for education (Hakim et al., 2019) and having children
(Kulkarni et al., 2017). Of all participants, 32.8% have
retested in this study, while in other studies this ranges
from 13.2% to 75% (Grimsrud et al., 2020; Kulkarni
et al., 2017). The differences in prevalence indicate
that the proportion of people retesting is setting specific.

Our results show that there is a large group in Eswa-
tini who could be prioritised for interventions to
decrease the delay in ART initiation due to retesting.
Outside Eswatini, this study contributes to the currently
scarce body of evidence on retesting.

A limitation is that there might have been a social
desirability bias, because the data was collected through
in-person interviews. There could have occurred some
recall bias, including with the outcome, and non-
response bias. However, both are expected to be low
in this study as most questionnaire questions were
about the participants’ current situation and only 5%
(N = 35) of the approached people refused to participate
in the study (Figure 1). Additionally, a small group of 19
participants (3.2% of all participants) were not included
in the multivariable model because they had a missing
value in one or more variables (Table 1), which could
have caused some bias. Finally, residual confounding
could remain. Because studies on retesting are scarce,

there are possibly potential confounders that are still
unknown.

Based on these findings, policy makers and health
care providers could look further into measures to
improve the acceptance of positive HIV results. These
could potentially lie in other approaches to counselling,
possibly couple-focused counselling, which includes
more information explaining the process of HIV-testing
and the importance of early ART initiation. During
counselling, people could be made more aware that a
confirmation test already took place before they got
the results and the distrust of test results could be
made a topic of conversation. If people still want to ret-
est for confirmation, they could be offered one immedi-
ately at the health facility. In order to tackle several
external influences that cause retesting, efforts could
be made to implement a nationwide digital medical
registration. Situations such as participants changing
health facilities, and losing or not receiving testing
papers would no longer cause retests. Such a system
would be beneficial for other mobility related issues,
such as loss to follow-up (Shabalala et al., 2018) and
more in general for the management of all chronic con-
ditions requiring regular health care visits. When look-
ing for measures and interventions to decrease retesting,
extra attention should be given to people in a
relationship.

To conclude, the most important reason for retesting
among was that participants could not fully accept their
previous results. Marital status and time since first posi-
tive test were found to be associated with retesting.
Retesting and subsequent delays in ART initiation
remain a barrier to achieving additional gains in HIV
prevention and control. This study provides insights
into the prevalence and reasons for positive HIV retest-
ing in Eswatini.
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