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Abstract
Background: To meet global targets for the elimination of mother-to-child HIV transmission, tailored approaches to HIV
testing strategies need prioritizing. Herein, we sought to identify individual-level factors associated with male partner HIV
testing.
Methods:We conducted a secondary analysis of data from two parallel randomized trials of pregnant women living
with HIV and those HIV-negative in Lusaka, Zambia. Across both trials, control groups received partner notification
services only, while intervention groups received partner notification services plus HIV self-test kits for their
partners. Associations between baseline factors and male partner testing were estimated using a probability
difference. The outcome of interest was uptake of male partner HIV testing of any kind within 30 days of
randomization.
Results: The parent study enrolled 326 participants. Among the 151 women in the control groups, no clear associations
were noted between maternal or male partner characteristics and reported uptake of male partner HIV testing. There
were positive trends favouring partner testing among women who completed primary school education, had larger
households (>2 members), and whose partners were circumcised. Likewise, no clear predictors of male partner testing
were identified among the 149 women in the intervention groups. However, negative trends favouring no testing were
noted among older, multiparous women from larger households.
Conclusion: No consistent predictors for male partner HIV testing across two compared strategies were observed. Our
findings suggest that differentiated strategies for male partner HIV testing may not be necessary. Instead, consideration
should be given to universal approaches when bringing such services to scale.
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Introduction

Across the globe, significant progress has been made in
prevention of mother-to-child HIV transmission
(PMTCT).1 Almost 2 million potential HIV infections in
children were averted from 2010 to 2020, largely due to the
increased availability of antiretroviral therapy (ART) to both
pregnant and breastfeeding women.2 To meet the ambitious
global targets for the elimination of MTCT, tailored ap-
proaches for PMTCT need to be prioritized.3 Engaging male
partners during antenatal and postnatal care (ANC & PNC)
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is critical for optimizing PMTCT services and improving
infant health outcomes.4–6 However, uptake of male partner
HIV testing at ANC clinics remains low in many sub-Sahara
African settings.7 Several factors contribute to this trend,
including: the societal perception that ANC is solely
a woman’s obligation; that men should not participate in
ANC/PMTCT services and ridiculing those that participate;
the reluctance of men to learn their HIV status and their
misconception that their partner’s HIV status was a proxy of
their own; being unaware of ANC/PMTCT services; time
conflicts with ANC/PMTCT; health system limitations,
such as long waiting times at the clinics; and the male
unfriendliness of ANC/PMTCT services.8

Several evidence-based strategies, including partner
notification services,9 home-based HIV testing,10 and
secondary distribution of HIV self-test kits,11 have in-
creased uptake of male partner HIV testing in antenatal
settings across sub-Saharan Africa. However, uptake under
these single-modality strategies has largely fallen short of
the ambitious HIV testing targets set by the global HIV and
AIDS community as they may not be enough to broaden
coverage, enhance linkages and meet the HIV testing targets
by themselves.12 Further, several known single-modality
strategies such as partner notification, HIV self-testing, and
home-based HIV testing have been associated with mod-
erate increases in male partner HIV testing.12 Combination
approaches that integrate two or more evidence-based
strategies, may enhance uptake of male partner testing in
antenatal settings,12,13 but are considerably more complex
and resource intensive than single-modality strategies.

We conducted randomized trials that compared male
partner HIV testing utilizing two strategies: partner notifi-
cation services (control) versus partner notification services
and HIV self-testing (intervention). Pregnant women living
with HIV-positive and those HIV-negative were enrolled in
parallel trials. In both populations, we found that male
partners of women in the intervention group were more likely
to undergo HIV testing of any kind, when compared to male
partners in the control arm.12 In this secondary report, we
sought to identify factors associated with male partner HIV
testing with each of these strategies for partner testing.
Characterizing which groups are more likely to undergo male
partner HIV testing can help to inform implementation of
ANC/PMTCT services, potentially paving the way for dif-
ferentiated approaches in service delivery. This was not the
aim for the parent trials.

Methods

Trial and setting

We enrolled pregnant women aged 18 years or older whose
male partners had not tested for HIV during the index
pregnancy. The parent trials investigated a combination ap-
proach to increase HIV testing in male partners of pregnant

women living with HIVand those HIV-negative. The trials were
designed to address gaps in male partner HIV testing. In this
secondary report, we sought to identify factors associated with
male partner HIV testingwith each of these strategies for partner
testing. Characterizing which groups are more likely to undergo
male partner HIV testing can help to inform implementation of
ANC/PMTCT services, potentially paving the way for differ-
entiated approaches in service delivery. The participants were
recruited from the antenatal clinic at the Chipata First-Level
Hospital in Lusaka, Zambia. The study team worked with
community partners and hospital staff at the study site to provide
information concerning the study and facilitate recruitment. At
the time of being enrolled, the participants responded to
questions on their sociodemographic characteristics, obstetrical
history, and sexual health besides providing information about
individual and primary male partner HIV testing history, current
HIV treatment and prevention measures. Trial 1 enrolled
pregnant women living with HIV while Trial 2 enrolled those
documented as HIV-negative within the past 3 months during
the current pregnancy.12 Within each trial, participants were
randomly assigned 1:1 to either a control or intervention arm.
All participants received partner notification services as part of
standard care for pregnant women living with HIV. In addition
to partner notification services, those randomized to the
intervention arm received counseling on the use of oral HIV
self-test kits and were given up to five oral HIV self-test
kits to give to male partners. Participants were asked to
return for a follow-up visit approximately 30 days after
enrollment. At this visit, they responded to questions
about their primary partner’s HIV testing history, in-
cluding the date, venue, and modality of their partner’s
most recent HIV test. Methods for the parent trials have
been described in further detail elsewhere.12 Informed
written consent was obtained from all the study partic-
ipants upon informing them of the study procedures. The
primary outcome was reported male partner testing at
a health facility within 30 days after the randomization.
Ethics committees at the University of Zambia and the
University of North Carolina (Chapel Hill, NC, USA)
approved the study protocol. The parent trial was regis-
tered at clinicaltrials.gov (NCT04124536).

Measures

The outcome of interest was uptake of male partner HIV
testing of any kind, either at the health facility or via HIV
self-test kit, within 30 days of randomization ascertained by
female participant’s reports of HIV testing by the male
partners.12 Baseline predictor variables were selected prior
to conducting association analyses.

Statistical methods

Analyses were conducted using an intention-to-treat ap-
proach, with women analyzed according to the arm they
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were randomly assigned to regardless of their subsequent
distribution of HIV self-test (HIVST) kits to their male
primary partner. Probability differences (PDs) were esti-
mated with corresponding 95% Wald confidence intervals
(CIs) to evaluate associations between baseline character-
istics and uptake of male partner HIV testing within 30 days
of entry. We conducted analyses within each study arm
(intervention, control) because a strong effect of the in-
tervention was observed in the parent study and the partner
HIV testing modalities differed between the intervention
and control groups. Our main analyses were pooled across
HIV serostatus following a status-neutral approach. To help
ensure external validity, direct standardization was used to
construct pooled PDs because the study sample was not
a random sample with respect to HIV serostatus (HIV
prevalence in the antenatal clinic was 16% around the time
of study recruitment, whereas 33% of study participants
were living with HIV). A weighted average of serostatus-
specific estimates was constructed using the following
formulas:

cPDSTD ¼ �
wpos

��cPDpos

�
þ �

wneg

��cPDneg

�
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where cPDSTD and dVarðcPDSTDÞ are estimates for the stan-
dardized PD and estimated variance across serostatus,
wpos ¼ 0:16 represents the weight for the living with HIV
arm, and wneg ¼ 0:84 represents the weight for the HIV-
negative arm. Prevalence of HIV was 16% at the health
facility in the 12 months prior to study implementation from
an antenatal population of approximately 5,000 women.

Sensitivity analyses were also conducted separately by
trial (i.e., HIV serostatus) to ensure that male partner HIV
testing tendencies by female HIV serostatus were not ob-
scured by pooling of data. For analyses performed sepa-
rately by trial, bivariate linear-binomial regression models
were used to estimate associations between baseline factors
and HIV testing in the primary male partner. Point estimates
were expressed as percentages and displayed graphically.
Inferential tests were two-sided with a type 1 error level of
0.05 with no adjustment for multiple testing. All analyses
were complete case, i.e., missing data were excluded, and
conducted using SAS version 9.4 (SAS Institute, Cary, NC).

Results

Participant characteristics

From October 2019 to May 2020, 326 participants were
enrolled into the parent study. This included 116 pregnant
women living with HIV in Trial 1 and 210 who were HIV-
negative in Trial 2. Of these, 100 women in Trial 1 (53

control and 47 intervention) and 200 women in Trial 2 (98
control and 102 intervention) returned for the 30-days study
visit and were included in this secondary analysis. At
baseline, 42/100 (42%) women in Trial 1 and 78/200 (39%)
in Trial 2 reported that their primary partners had previously
tested for HIV. Key baseline characteristics for the study
participants are presented in Table 1.

Partner notification services only (control groups)

Across the two trials, 151 women were randomized to the
control groups, and there was no clear evidence of asso-
ciations between the factors examined andmale partner HIV
testing as the 95% CIs covered the null (Figure 1). Nev-
ertheless, the analysis pooled over serostatus suggested that
male partner testing was an estimated 11 percentage points
higher for women who lived in a household of 3 or more
members compared to a 1 or 2 member household (PD:
11.2%, 95% CI: �11.0, 33.4%). Additionally, male partner
testing was 10 percentage points higher among men who
had been circumcised compared to uncircumcised men (PD:
10.2%, 95% CI: �7.1, 27.6%) and 11 percentage points
higher if the female partner had completed primary school
education compared to less than primary school (PD:
11.2%, 95% CI: �7.8, 30.2%).

Partner notification services plus HIV self-testing
(intervention groups)

Across the two trials, 149 women were randomized to the
intervention groups. Estimates of association were impre-
cise and 95% CIs covered the null (Figure 2). Trends were
largely consistent with those observed among women who
received partner notification services only, with three ex-
ceptions. Among women in the intervention groups, male
partner testing was an estimated 12 percentage points lower
among women living in a household with 3 or more
members, compared to a 1- or 2-member household (PD:
�12.3%, 95% CI: �27.8%, 3.1%). Partner testing was also
numerically lower among multiparous women compared to
nulliparous or primiparous women (PD: �8.3%, 95% CI:
23.4%, 6.8%) and lower with each 5-years increase in the
woman’s age (PD: �3.8%, 95% CI: �10.6%, 3.1%). For
these variables, opposite trends were observed among
women randomized to the control groups.

Sensitivity analyses by HIV serostatus

Within pregnant women living with HIV and those HIV-
negative separately, we observed associations that were
not present in the pooled analyses, but 95% CIs were wide
(i.e., lacking precision). For example, among women
living with HIVand in the control groups (Figure 3), male
partners who engaged in intercourse with the female
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Table 1. Baseline characteristics of the study participants.

Intervention Arm Control Arm

Living with
HIV (n = 47)

HIV Negative
(n = 102)

Total
(n = 149)

Living with
HIV (n = 53)

HIV Negative
(n = 98)

Total
(n = 151)

Age (years) Median (Q1,
Q3)

26 (23, 30) 24 (21, 28) 25 (22, 29) 26 (23, 29) 25 (22, 28) 25 (22, 29)

Primary school
complete

No 15 (32%) 26 (25%) 41 (28%) 14 (26%) 27 (28%) 41 (27%)
Yes 32 (68%) 76 (75%) 108 (72%) 39 (74%) 71 (72%) 110 (73%)

Income source (past
12 months)a

Employment/
Other

9 (19%) 22 (22%) 31 (21%) 19 (36%) 19 (19%) 38 (25%)

Partner 38 (81%) 80 (78%) 118 (79%) 34 (64%) 79 (81%) 113 (75%)
Travel time to clinic
(min)

Median (Q1,
Q3)

30 (20, 45) 30 (30, 45) 30 (25, 45) 40 (30, 60) 30 (30, 45) 35 (30, 50)

Household size
including participant

1 to 2 people 9 (19%) 17 (17%) 26 (17%) 12 (23%) 17 (17%) 29 (19%)
3+ people 38 (81%) 85 (83%) 123 (83%) 41 (77%) 81 (83%) 122 (81%)

Ever consumed alcohol No 42 (89%) 88 (86%) 130 (87%) 48 (91%) 89 (91%) 137 (91%)
Yes 5 (11%) 14 (14%) 19 (13%) 5 (9%) 9 (9%) 14 (9%)

Multipara (2 or more
births)

No 30 (64%) 67 (66%) 97 (65%) 31 (58%) 61 (62%) 92 (61%)
Yes 17 (36%) 35 (34%) 52 (35%) 22 (42%) 37 (38%) 59 (39%)

Days since last vaginal/
anal sex with primary
partner

<7 days 35 (74%) 59 (58%) 94 (63%) 30 (57%) 66 (67%) 96 (64%)
7+ days 12 (26%) 43 (42%) 55 (37%) 23 (43%) 32 (33%) 55 (36%)

History of ART useb No 15 (32%) N/A 15 (32%) 21 (40%) N/A 21 (40%)
Yes 32 (68%) N/A 32 (68%) 32 (60%) N/A 32 (60%)

Primary partner age,
yearsc

# Missing 0 0 0 0 2 2
Median (Q1,
Q3)

31 (29, 38) 30 (27, 35) 30 (27, 36) 32 (27, 35) 30 (27, 34) 30 (27, 35)

Married to primary
partner

No 3 (6%) 13 (13%) 16 (11%) 7 (13%) 1 (1%) 8 (5%)
Yes 44 (94%) 89 (87%) 133 (89%) 46 (87%) 97 (99%) 143 (95%)

Cohabiting with
primary partner

No 5 (11%) 16 (16%) 21 (14%) 9 (17%) 2 (2%) 11 (7%)
Yes 42 (89%) 86 (84%) 128 (86%) 44 (83%) 96 (98%) 140 (93%)

Relationship length,
years

Median (Q1,
Q3)

3 (1, 6) 4 (2, 8) 4 (2, 7) 3 (2, 6) 5 (2, 8) 4 (2, 8)

Primary partner ever
tested for HIV

No/Don’t
know

26 (55%) 67 (66%) 93 (62%) 32 (60%) 55 (56%) 87 (58%)

Yes 21 (45%) 35 (34%) 56 (38%) 21 (40%) 43 (44%) 64 (42%)
Perceived HIV status of
primary partnerd

HIV-negative 21 (57%) 35 (47%) 56 (50%) 20 (47%) 42 (51%) 62 (50%)
Don’t know 16 (43%) 40 (53%) 56 (50%) 23 (53%) 40 (49%) 63 (50%)

Primary partner
circumcised

No/Don’t
know

21 (45%) 58 (57%) 79 (53%) 26 (49%) 60 (61%) 86 (57%)

Yes 26 (55%) 44 (43%) 70 (47%) 27 (51%) 38 (39%) 65 (43%)
Primary partner had
a suspected STI in
past 3 months

No/Don’t
know

44 (94%) 99 (97%) 143 (96%) 52 (98%) 95 (97%) 147 (97%)

Yes 3 (6%) 3 (3%) 6 (4%) 1 (2%) 3 (3%) 4 (3%)
IPV With primary
partner in past
12 months

No 46 (98%) 101 (99%) 147 (99%) 52 (98%) 97 (99%) 149 (99%)
Yes 1 (2%) 1 (1%) 2 (1%) 1 (2%) 1 (1%) 2 (1%)

aEmployment/Other includes employment, family member (other than partner), and other.
bAmong women who tested positive for HIV.
cPrimary partner age missing for two participants in the HIV-negative control arm.
dAmong women who reported that their primary sex partner had previously tested for HIV.
ART = antiretroviral treatment; IPV = intimate partner violence; STI = sexually transmitted infection.
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partner within the last 7 days had a 25-percentage point
increase in male partner HIV testing compared to those
who did not (PD: 24.9%, 95% CI: 0.4, 49.5%). Re-
garding years of age, for women living with HIV in the
control groups (Figure 3), male partner HIV testing was
an estimated 11 percentage points higher among men
who were older (PD: 10.9% per 5-years increase, 95%
CI: 0.9, 21.0%) and nearly 13 percentage points higher
for female participants who were older (PD: 12.6% per 5
years increase, 95% CI: 0, 25.1%). However, among
women in the intervention groups, these male partner
testing tendencies reversed (i.e., decreased testing
trends) when advancing age was considered (Figure 4).
There was no evidence of associations between male
partner HIV testing and the other covariates examined
without pooling (Figures 3 and 4 and supplemental
material S1 and S2).

Discussion

From a pair of randomized trials among pregnant women in
Zambia, we sought to investigate associations between
individual-level factors and male partner HIV testing in two
models of engagement: partner notification only (control)
and partner notification plus HIV self-testing (intervention).
We reasoned that, with this information, programs could
better target pregnant women to increase the likelihood of
male partner HIV testing in public health settings. However,
no such associations were discovered in the main analyses
that pooled across serostatus or the sensitivity analyses that
stratified by serostatus.

In our parent trial, we compared two different strategies
to increase male partner HIV testing. When combined with
partner notification services, we found that the addition of
HIV self-testing via secondary distribution resulted in

Figure 1. Baseline characteristics and association with male partner HIV testing: control arm, pooled across HIV serostatus.

Figure 2. Baseline characteristics and association with male partner HIV testing: intervention arm, pooled across HIV serostatus.
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higher rates of male partner HIV testing of any kind
compared to partner notification alone (77% vs. 36%, in
Trial 1 and 78% vs 55% in Trial 2). In the analysis that
pooled across serostatus, no individual or partner charac-
teristics were associated with uptake of male partner HIV
testing among women. This was separately observed among
women who received PNS alone and among women who
received the partner notification services with HIV self-
testing. While we noted a few trends (e.g., household size,
male partner circumcision status), these were not consistent
across the randomization arms.

Other studies have shown associations between male
partner HIV testing and various factors, including the
woman’s educational level,14–21 index pregnant woman’s or
male partner’s age,14–17,19,22 and parity.23,24 Male partner
circumcision has also been associated with male partner HIV
testing.25 In this regard, our findings were not consistent with

previous studies and may have been a function of the in-
terventions themselves or aspects of limited statistical power.

The overarching goal of this analysis was to identify
subpopulations of pregnant women whose male partners
would be likely to test for HIV. When resources are limited,
such approaches can aid in program implementation and
expansion and lead to greater efficiency in intervention
uptake. Our findings suggest that such targeted approaches
may not be feasible for either of these interventions. Instead,
these data suggest that universal approaches may be needed
when bringing either strategy to scale. In this regard, the
parent study provides important data for such “status neutral”
strategies,26 by providing data about male partner HIV testing
regardless of the index pregnant woman’s HIV status.

We acknowledge several limitations in the study. First,
the trial enrolled pregnant women and relied on their report
about male partner characteristics and HIV testing

Figure 3. Baseline characteristics and association with male partner HIV testing: HIV-positive control arm.

Figure 4. Baseline characteristics and association with male partner HIV testing: HIV-positive intervention arm.
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behaviours. This approach simplified the data collection
process, but may have induced measurement error (e.g.,
reporting and social desirability biases).

It is possible that social desirability bias could lead to
overestimation of HIV testing and underestimation of pos-
itive HIV test results with HIV self-testing.27 In addition,
some male partners could have an urge to hide their HIV
status possibly for fear of being blamed for and exposing their
sexual infidelity.28,29 Second, the sample size was small and
this was reflected in the imprecision of the probability dif-
ference estimates. Precision was improved by pooling data
from the two trials. Finally, these data were collected from
a rigorously conducted clinical trial, which may limit the
external validity of our results. While we believe our findings
to be informative, additional observational studies that focus
on “real world” populations would certainly enrich our
understanding of how to target resources for improving the
uptake of male partner HIV testing.

In summary, when we examined two different strategies
for male partner HIV testing and we identified few—if any—
strong predictors for our outcome of interest. While the
combination strategy of partner notification plus HIV self-
testing appears promising, it remains difficult to predict
which male partners will (or will not) successfully undergo
HIV testing and linkage to care. This is against reported high
acceptability of HIV self-testing including kits provided
through women in antenatal care from some qualitative
studies.30,31 However, another area that might need further
exploration is a focus on relationship factors. For instance,
one study showed that the presence of joy, trust, open
communication and pride in a relationship could have an
impact on partner HIV testing.32 Overall, our findings sug-
gest that differentiated strategies for male partner HIV testing
may not be necessary. Instead, consideration should be given
to universal approaches when bringing such services to scale.
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