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Abstract: (1) Background: Men frequent outpatient departments (OPD) but are underrepresented in
HIV testing services throughout sub-Saharan Africa. (2) Methods: We conducted a secondary analysis
on data from a community-based survey with men in rural Malawi to assess factors associated with
HIV testing, and being offered testing, during men’s OPD visits. We include OPD visits made by
men in-need of testing as our unit of observation. Multilevel mixed-effects logistic regression models
were conducted. (3) Results: 782 men were eligible for these analyses, with 1575 OPD visits included
(median two visits per man; IQR 1-3). 17% of OPD visits resulted in HIV testing. Being offered
testing (aOR 42.45; 95% CI 15.13-119.10) and satisfaction with services received (aOR 3.27; 95%
CI 1.28-8.33) were significantly associated with HIV testing. 14% of OPD visits resulted in being
offered HIV testing. Being married/steady relationship (aOR 2.53; 95% CI 1.08-5.91) and having a
sexual partner living with HIV (aOR 8.22; 95% CI 1.67-40.49) were significantly associated with being
offered testing. (4) Conclusion: Being offered HIV testing was the strongest factor associated with
testing uptake, while HIV status of sexual partner had the strongest association with being offered
testing. Implementation of provider-initiated-testing should be prioritized for male OPD visits.

Keywords: men; HIV testing; PITC; facility visits; OPDs; sub-Saharan Africa; Malawi

1. Introduction

Men are underrepresented in HIV testing services throughout sub-Saharan Africa [1,2].
HIV testing is critical to achieve the UNAIDS 95-95-95 goals [3], as it is the first entry point
to HIV care. In Malawi, an estimated 14% of HIV positive men are undiagnosed, while
only 6% of HIV positive women remain undiagnosed [2]. Improved HIV testing among
men is key to reaching UNAIDS goals, and to curbing HIV epidemics in the region.

HIV testing coverage among men could be improved through facility-based, provider-
initiated testing and counseling (PITC). Across the continent, PITC remains the primary
strategy for identifying individuals living with HIV [4,5], and a recent study suggests PITC
among guardians (i.e., non-clients attending facilities for someone else’s care) comprises a
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major portion of individuals identified as living with HIV [6]. New evidence from Malawi
suggests that the majority of men in need of HIV testing (defined as never tested for HIV
or tested >12 months ago, per Malawi Ministry of Health guidelines) [7] frequently attend
outpatient departments (OPD) for routine health services [8], but rarely test for HIV when
at OPD [9-14]. OPD is one of few entry points for men into the health care system and
HIV services more specifically [15,16], making OPD testing, and understanding factors
associated with men’s testing at OPD, critical to future HIV diagnostic efforts among men.

Most of the literature on factors associated with HIV testing for men focus on gen-
eralized populations, not those who are already at the OPD receiving routine services.
Generalized barriers to testing include transportation costs, time required to travel to
facilities and wait for services, and fear of lack of privacy and confidentiality [15,17-19].
However, men already at the health facility may not experience these same barriers since
they have already overcome challenges related to transportation and time. The few surveys
that have been conducted suggest that, at the individual-level, fear of an HIV positive test
result and fear of unwanted disclosure and stigma may discourage OPD testing [17-20]. At
the facility-level, long wait-times, poor fidelity to PITC guidelines by health care workers
(HCWs), and lack of privacy at HIV testing sites may discourage uptake of testing among
men already at the health facility [10,21-23].

In this study, we conduct a secondary analysis on data from a representative community-
based survey with men in rural Malawi to assess individual- and facility-level factors
associated with HIV testing, as well as being assessing offers of PITC, during OPD visits
attended by men in-need of testing.

2. Materials and Methods
2.1. Setting, Design

We conducted a secondary analysis on data from a cross-sectional, representative com-
munity survey with men from 36 villages in central and southern Malawi. For the parent
study, household census listings were used to randomly select eligible respondents using
computer randomized number generation. Eligibility criteria for the parent study were:
(1) aged 15-64 years; (2) current resident of the participating village; (3) spent >15 nights
within the village in the past 30 days; and (4) never tested HIV-positive. Random selection
within each village was stratified by age categories: young men (15-24-years, n = 300);
middle-aged men (25-39-years, n = 425); and older men (40+-years, n = 425). Detailed
information on design and data collection of the main study can be found elsewhere [6].
For this sub-study, we included men who attended at least one OPD clinic visit in the past
24 months and were in-need of HIV testing during at least one of those OPD visits. We
defined in-need of HIV testing as never tested or tested >12 months prior to the observed
OPD visit, AND never tested HIV-positive prior to the observed OPD visit.

2.2. Data and Methods

The study team recruited randomly selected individuals with the assistance of com-
munity health workers and village chiefs. Surveys were conducted with all eligible men.
Survey domains included: (1) sociodemographic characteristics; (2) self-reported HIV test-
ing history, defined as ever tested HIV-positive, tested HIV-negative in the past 12 months,
or in-need of testing; and (3) a detailed description of the last four facility visits made in
the past 24 months; including services received, satisfaction with services received, facility
characteristics that may be associated with HIV testing, testing during each clinic visit, and
reasons for not testing. Surveys lasted approximately 55 minutes on average and were
conducted in the local language (Chichewa) by trained, male research assistants.

Variables

For this paper, we used each OPD visit by a man in-need of testing at the time of the
visit as a unique observation. We included all OPD visits made in the past 24 months,
meaning that individual men could contribute multiple OPD visit observations to the
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dataset. Each OPD visit was analyzed as a separate unit of observation, even if they came
from the same respondent. We categorized each OPD visit into either guardian or client
visits—client visits were defined as any visit whereby the primary health service received
was for the respondent (i.e., visit was for men’s own health care). Guardian visits were
defined as visits primarily supporting the health services of someone else (i.e., visit was for
a family member or friend’s health care).

Our independent factors are grouped into individual-level factors and facility level
factors. Individual-level factors are categorized largely into (1) demographic factors (age,
marital status, schooling, employment and household wealth quantile) and, (2) sexual
behavior and HIV perception factors (sexual risk, sexual partner HIV status and perceived
stigma from testing HIV positive). Facility-level factors are categorized into (1) services
received (facility type, distance to the health facility and whether the visit was primarily
as a guardian), (2) quality of care (offering of HIV testing and satisfaction with services
received) and (3) facility type where OPD visits were made (public facility owned and
managed by the government and offering free services, private for pay facility, or mission
hospitals that require consultation fees but offer free HIV testing). We define sexual risk as
having sex without a condom with an unstable partner or having more than two sexual
partners in the past 12-months. Perceived stigma and satisfaction with services received
variables were measured using a 4-point Likert scale. We dichotomized the responses in
this analysis. We calculate distance to the facility using the Euclidian distance between the
GPS coordinates of the respondent’s home (collected during the interview) and the GPS
coordinates of the facility the respondent visited. Respondents were allowed to provide
multiple responses for not testing for HIV during an OPD visit.

2.3. Analysis

We examined associations of individual- and facility-level factors with HIV testing
at any given clinic visit. We used a series of nested multilevel mixed-effects logistic
regression models to examine factors associated with HIV testing at the individual-, visit
characteristics- and quality of care-levels. We also conducted a secondary analysis with
the same population to assess individual- and facility-level factors associated with being
offered HIV testing, since being offered testing is a critical step towards actual testing. For
each analysis, we used nested models to assess if and how associations change within each
level when new levels are added.

We consider random effects from clustering of observations at two-levels: clinical
visits clustered within an individual and individuals clustered within a village. We did not
control for clustering at the facility level because the number of observations (OPD visits)
was too small for some clusters. Robust standard errors are estimated in each model to
control for any additional clustering. All analyses were completed in Stata v.15.

2.4. Human Subjects

The parent study was approved by the National Health Sciences Review Commit-
tee of Malawi (IRB#2338, 9 August 2019) and the University of California Los Angeles
Institutional Review Board (IRB#17-000109). Written consent was ascertained from all
respondents and written assent was attained for respondents aged between 15-18 years.

3. Results

1116 men completed a survey in the parent study between 17 August 2019 and
18 September 2019. Among these, 782 men had at least one eligible OPD visit and were
included in these analyses. 79.7% of men were married, the median age was 33 years (IQR:
22-42), the median duration of schooling was 5.9 years (SD = 3.4), and they were evenly
distributed across the wealth quantiles. Men had a median of two OPD visits in the past
24-months (IQR: 1-3). 43.9% of men reported having been tested for HIV at any point
during the past 24-months (Table 1).
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Table 1. Socio-demographic features of men who attended an OPD visit in the past 24-months and were eligible for HIV
testing (n = 782).

Variables Total Youth (15-24 Years) Middle Aged (25-39 Years) Older Men (40+ Years)
n="782 n =225 n =306 n =251
Demographics
Age, median (IQR) 33 (22-42) 18 (16-21) 32 (27-36) 47 (43-55)
Married/steady partner, % (1) 79.7 (623) 35.1(79) 97.1 (297) 98.4 (247)
Lives witha Clj/ll?n*)’ged S2years,  pg0(219) 7.6 (17) 46.4 (142) 23.9 (60)
o
Years of schooling, mean (SD) 59 (3.4) 6.5 (2.8) 6.3 (3.5) 49 (3.4)
Household wealth quantile,
mean (SD)
1 poor 32.9 (257) 36.0 (81) 39.2 (120) 22.3 (56)
2 middle income 35.4 (277) 33.8 (76) 36.3 (111) 35.9 (90)
3 rich 31.7 (248) 30.2 (68) 24.5 (75) 41.8 (105)
Sexual behavior and
HIV perceptions
High sexual risk behaviour *, % (n) ~ 35.3 (276) 36.9 (83) 38.6 (118) 29.9 (75)
Sexual partner known HIV+, % (1) 0.9 (7) 0.4 (1) 0.7 (2) 1.6 (4)
High perceived likelihood of HIV+
test stigma, % (1) 31.7 (248) 40.9 (92) 29.7 (91) 25.9 (65)
Number of health facility visits in
< 24 months, median (IQR) 2(1-3) 2(1-2) 2(1-3) 2(1-9)
Tested for HIV in the past 43.9 (344) 30.2 (68) 54.9 (168) 43.0 (108)

24-months, % (n)

" Defined as having condomless sex with an unstable partner or having two or more sexual partners.

3.1. Characteristics of the OPD Visits

In total, men included in this analysis made 1575 eligible OPD visits, whereby the
respondent was in need of HIV testing during the OPD visit (Table 2). Most of the OPD
visits were made to a publicly owned health facility (80.2%), with 38.9% of the visits
made as a guardian (not a client). On average, men traveled a mean distance of 16.0 km
(SD = 15.0 km) for each OPD visit. Men tested for HIV at 16.7% of all OPD visits whist
offering of HIV testing happened during 14.4% of all OPD visits.

Table 2. Characteristics of OPD visits among men in Malawi (n = 1575).

Variables Total Youth (15-24 Years) = Middle Aged (25-39 Years) = Older Men (40+ Years)
n =1575 n =225 n =306 n =251
Services received
Facility type, % (1)
Public 80.2 (1263) 83.7 (361) 79.9 (504) 77.6 (398)
Private 4.7 (74) 49 (21) 4.3 (27) 5.1 (26)
CHAM 15.1 (238) 11.4 (49) 15.8 (100) 17.3 (89)
Distance to health facility (in km),
mean (SD) 16.0 (15.0) 15.2 (14.9) 16.9 (15.4) 15.6 (14.6)
Visit type, guardian (vs. client
visit), % (1) 38.9 (613) 25.1 (108) 48.0 (303) 39.4 (202)
Quality of care
Offered HIV testing, % (1) 14.4 (226) 11.8 (51) 15.4 (97) 15.2 (78)
- o . . . “
Satisfied with /Se(;‘)“ce received ™ g4 4 (1424 90.3 (389) 89.2 (563) 92.0 (472)
HIV services
Tested for HIV, % (n) 16.7 (263) 12.5 (54) 18.4 (116) 18.1 (93)

* For guardians, satisfaction was defined as satisfaction with OPD services received by the client they escorted/cared for.
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3.2. Factors Associated with HIV Testing at an OPD Visit

Among all OPD visits made by men in-need of HIV testing, 17% of visits resulted
in same-day HIV testing, the proportion of men sought testing at their own initiative
(VCT). Table 3 examines factors associated with same-day HIV testing at OPD visits, using
multi-level multivariate logistic regressions. Model 1 assessed individual-level factors
associated with testing and found that being married or having a steady partner (aOR 1.96;
95% CI 1.11-3.45) and having a known HIV+ sexual partner (aOR 3.4; 95% CI 1.04-11.06)
were significantly associated with a higher likelihood to be tested for HIV during OPD
visits. In contrast, OPD visits made by men in the lowest wealth quantile (aOR 0.78; 95%
CI 0.61-0.99) or the highest wealth quantile (aOR 0.72; 95% CI 0.54-0.95) were less likely to
result in same-day HIV testing than visits by men in the middle-wealth quantile.

Table 3. Multivariate logistic regression of factors associated with HIV testing at an OPD visit.

Variables

Model 1 aOR (95% CI)

Model 2 aOR (95% CI)

Model 3 aOR (95% CI)

Individual level
Demographics
Respondent age category
Youth (15-24 years)

Middle aged (25-39 yrs)
Older men (40+ years)
Married/steady partner
Lives with a child aged < 2 years
Years of schooling
Household wealth quantile
1 poor
2 middle income
3rich
Sexual behavior and HIV perceptions
High sexual risk behaviour "
Sexual partner known HIV+
High perceived likelihood of HIV+ test stigma
Visit characteristics
Facility type
Public
Private
CHAM
Distance to health facility (in km)
Visit type, guardian (vs. client visit)
Quality of care
Offered HIV testing
Satisfied with service received

0.96 (0.56-1.65)
Ref

0.96 (0.72-1.27)

1.96 * (1.11-3.45)

1.04 (0.83-1.30)

0.97 (0.92-1.02)

0.78 * (0.61-0.99)
Ref
0.72 * (0.54-0.95)

0.85 (0.69-1.05)
3.40 * (1.04-11.06)
0.90 (0.69-1.18)

0.82 (0.45-1.49)
Ref
0.89 (0.66-1.19)
2.24** (1.26-3.99)
1.11 (0.88-1.39)
0.96 (0.92-1.01)

0.71 ** (0.55-0.91)
Ref
0.72 * (0.55-0.96)

0.86 (0.68-1.07)
4.06 * (1.25-13.24)
0.84 (0.61-1.15)

Ref
0.21 ** (0.07-0.66)
1.21 (0.81-1.81)
1.01 (0.99-1.02)
0.25 ** (0.16-0.38)

0.73 (0.32-1.70)
Ref

0.82 (0.49-1.37)

2.06 (0.88-4.80)

1.26 (0.79-1.99)

0.96 (0.91-1.02)

0.64 (0.40-1.03)
Ref
0.79 (0.49-1.26)

0.82 (0.57-1.19)
1.40 (0.34-5.85)
0.89 (0.57-1.39)

Ref
0.20 * (0.06-0.70)
0.99 (0.58-1.67)
0.99 (0.98-1.01)
0.18 ** (0.08-0.39)

42.45 ** (15.13-119.10)

3.27 * (1.28-8.33)

" Defined as having condomless sex with an unstable partner or having two or more sexual partners. * p < 0.05, ** p < 0.01.

In Model 2, we added visit characteristics and found that individual-level associations
from Model 1 were sustained when including facility type, distance to the health facility
and visit type (guardian versus client). OPD visits to a privately-owned health facility
(aOR 0.21; 95% CI 0.07-0.66) and guardian visits (as opposed to a client visits) (aOR 0.25;
95% CI 0.16-0.38) were both negatively associated with same-day HIV testing.

Model 3 incorporated quality of care variables into the full model. When adding
quality of care, all association of individual-level variables with HIV testing lost significance.
Quality of care variables had the strongest associations with HIV testing. Being offered
HIV testing had the highest positive association with same-day testing during an OPD visit
(aOR 42.45; 95% CI 15.13-119.10). Satisfaction with services received also had a positive
association (aOR 3.27; 95% CI 1.28-8.33). OPD visits made to private facilities and as
guardians remained significantly and negatively associated with testing.
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Reasons for Not Testing for HIV at a Clinic Visit

Table 4 shows self-reported reasons for men not testing during OPD visits. Not being
offered HIV testing was the most common reason reported for not testing (40%), followed
by low perceived risk of HIV (27%) and not being prepared to test (20%). Significant
differences inn reasons cited for not testing among clients and guardians were not being
offered HIV testing (clients 45.7% vs. guardians 32.5%) and privacy concerns (clients 1.6%
vs. guardians 0%).

Table 4. Reasons for not testing for HIV during an OPD visit (n = 1499).

Total Client Visits Guardian Visits

Reason for Not Testing = 1499 1 = 895 " = 604 p-Value
Individual level
Low perceived HIV risk, % (1) 27.0 (405) 27.4 (245) 26.5 (160) 0.705
Not ready/prepared to test for HIV, % (1) 19.8 (296) 18.6 (166) 21.5 (130) 0.156
Occupied with guardian responsibilities, % (1) 5.7 (86) NA 14.2 (86) -
Other reasons 2, % (1) 0.4 (6) 0.3 (3) 0.5 (3) 0.690
Facility level
Not offered HIV testing by provider, % (1) 40.4 (605) 45.7 (409) 32.5 (196) 0.000 **
Time required to access HIV testing, % (1) 4.7 (71) 5.5 (49) 3.6 (22) 0.101
Service not accessible P, % (n) 1.1 (16) 1.0 (9) 1.2(7) 0.777
Privacy concerns, % (1) 0.9 (14) 1.6 (14) 0(0) 0.001 **

" p-values calculated using Chi-squared test, except for privacy concerns, which was calculated using Fisher’s Exact test. 2 Included not
having a health passport at the time of the clinic visit (for guardians) and not having a specific reason (for clients). b Included stock-out of
testing materials, HIV testing clinic closed at the time of the visit, provider not available to offer service, or lack of funds to pay for the

service. *p < 0.05, ** p < 0.01.

3.3. Factors Associated with Being Offered HIV Testing at an OPD Visit

In Table 5, we examined factors associated with being offered HIV testing during an
OPD visit. We focus on this since it had by far the strongest association with same-day
testing, and was the most common reason cited for not testing for HIV at an OPD visit. In
Model 1, married or having a steady partner (aOR 2.30; 95% CI 1.02-5.20) and having a
sexual partner with a known HIV+ status (aOR 6.82; 95% CI 1.33-34.93) were positively
associated with being offered HIV testing. With the addition of ‘services received” factors in
Model 2, the association with having a sexual partner with a known HIV+ status remained
significant (aOR 8.31; 95% CI 1.67-41.29). Guardian visits (aOR 0.46; 95% CI 0.37-0.57) and
OPD visits to a privately-owned health facility (aOR 0.28; 95% CI 0.09-0.85) are negatively

associated with being offered HIV testing.

Table 5. Multivariate logistic regressions of factors associated with offered HIV testing at a clinic visit.

Variables

Model 1 aOR (95% CI)

Model 2 aOR (95% CI)

Model 3 aOR (95% CI)

Individual level
Demographics
Respondent age category
Youth (15-24 years)
Middle aged (25-39 yrs)
Older men (40+ years)
Married/steady partner
Lives with a child aged < 2 years
Years of schooling
Household wealth quantile
1 poor
2 middle income
3 rich
Sexual behavior and HIV perceptions
High sexual risk behaviour "
Sexual partner known HIV+

1.12 (0.54-2.36)
Ref

0.95 (0.59-1.54)

2.30 * (1.02-5.20)

0.91 (0.66-1.26)

0.97 (0.92-1.03)

0.90 (0.61-1.32)
Ref
0.69 (0.47-1.01)

0.89 (0.63-1.24)
6.82 * (1.33-34.93)

1.04 (0.48-2.24)
Ref

0.91 (0.55-1.49)

2.52* (1.07-5.91)

0.93 (0.66-1.32)

0.97 (0.92-1.02)

0.85 (0.56-1.30)
Ref
0.69 (0.46-1.04)

0.90 (0.64-1.26)
8.31 ** (1.67-41.29)

1.05 (0.49-2.25)
Ref

0.91 (0.55-1.50)

2.53 * (1.08-5.91)

0.94 (0.66-1.34)

0.97 (0.92-1.02)

0.86 (0.56-1.31)
Ref
0.69 (0.45-1.04)

0.90 (0.64-1.27)
8.22 ** (1.67-40.49)
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Table 5. Cont.

Variables Model 1 aOR (95% CI) Model 2 aOR (95% CI) Model 3 aOR (95% CI)
High perceived likelihood of HIV+ test stigma 0.82 (0.56-1.18) 0.78 (0.53-1.16) 0.78 (0.53-1.16)
Services received
Facility type
Public Ref Ref

Private 0.28 * (0.09-0.85) 0.28 * (0.09-0.85)

CHAM 1.38 (0.71-2.69) 1.36 (0.69-2.67)

Distance to health facility (in km) 1.01 (1.00-1.03) 1.01 (1.00-1.03)
Visit type, guardian (vs. client visit) 0.46 ** (0.37-0.57) 0.46 ** (0.36-0.57)

Quality of care
Satisfied with service received 1.18 (0.58-2.39)

" Defined as having condomless sex with an unstable partner or having two or more sexual partners. * p < 0.05, ** p < 0.01.

In Model 3, the addition of satisfaction with services received did not affect the
associations observed in Model 2.

4. Discussion

Using self-reported survey data, we found that 17% of OPD visits made by men in
need of HIV testing in Malawi resulted in HIV testing. Being offered HIV testing by a
health care worker was the primary factor associated with actual HIV testing uptake, with
weaker associations with satisfaction with quality of services received at OPD, accessing
care from public facilities, and attending the OPD as a client (versus guardian). Importantly,
all individual-level variables fall out of significance when including ‘offered HIV testing’
in the model, suggesting that simply improving the fidelity and reach of PITC for men
visiting OPD could drastically improve testing coverage among men. Interventions to
increase PITC for men should especially focus on men visiting the OPD as guardians and
at private facilities.

In our study, only 14% of OPD visits made by men in need of HIV testing resulted in
being offered HIV testing (17% of client visits and 11% of guardian visits). Being married
or in a stable relationship and having a partner with a known HIV-positive status were
associated with being offered testing. Like other African countries, Malawi has adopted
national guidelines that PITC should be provided during all facility visits where the client
is in need of testing [2,21]. However, we find that there is poor fidelity in implementation
of these guidelines. Numerous other studies in the region find similarly low rates of PITC,
ranging from 4-28% of eligible OPD clients offered HIV testing [9-14]. This is not surprising
given the multiple barriers to PITC experienced within OPD clinics, such as overburdened
health care workers, lack of infrastructure for private testing spaces, and a high volume of
OPD clients at any given time. In private facilities, reasons for poor implementation might
be different. Health care workers know that often individuals do not like to be confronted
with HIV testing and implementing PITC could affect client satisfaction which is critical to
clients coming back and paying for services.

Our findings will not surprise those familiar with PITC efforts in OPD settings, but
are critical given recent shifts in global HIV testing priorities. Donors such as PEPFAR have
recently de-emphasized facility-based OPD testing due to low positivity rates, with a major
push toward targeted, higher-yield strategies [5], yet such shifts may be in direct conflict
with global and national goals to increase testing among men. Our findings suggest that
simple, scalable solutions of PITC within OPD settings are critical to reaching men with
HIV testing, and should not be overlooked. Other literature corroborates our findings,
showing that low coverage of PITC at OPD may substantially affect men’s overall uptake
of HIV services [12,17,20]. The fact that the majority of men in-need of testing eventually
attend OPD clinics [8] highlights the important role that PITC can play to reach men.
Generalized PITC for men attending OPD should remain a priority activity, otherwise we
will miss critical opportunities to test and link men to HIV services. Additional research is



Diagnostics 2021, 11, 950

8 of 10

needed to identify effective strategies that target PITC toward high-risk men, although to
date efforts have not been successful [24,25].

Our data on self-reported reasons for not testing during an OPD visit suggest that
men who overcome initial barriers to general facility visits may not face the same barriers
to HIV testing as seen in community-based male populations. Very few men reported that
fear of perceived stigma, distance to a health facility, or time requirements to complete a
test kept them from testing, all of which are established barriers to testing and often limit
men’s use of general health services [15,17-19,21].

Several studies have shown an association between HIV testing and sociodemographic
characteristics such as age, education, household wealth and being married [24-27]. Our
study only found association with marital status and household wealth. We hypothesize
that while these socio-demographic characteristics might significantly affect a man’s deci-
sion to go for an HIV test, they do not have a significant bearing on a man’s decision to test
when already at the facility, especially if medical personnel recommend HIV testing during
routine care.

Importantly, we see no difference in HIV testing uptake among men who report 2+
sexual partners, condomless sex, or having a sexual partner known to be living with HIV.
A study from South Africa also showed no difference in testing uptake between men
with high- and low-risk profiles [28]. Our finding may represent men’s misconceptions
regarding risk of HIV, the fact that HIV and HIV testing is not a primary concern for men
attending OPD clinics, or simply the fact that men at OPD largely only test when offered
testing, regardless of risk factors. Combined, these findings suggest missed opportunities
to test higher-risk men who are already at the health facility.

Finally, our study showed that satisfaction with services received was associated with
HIV testing, similarly to other studies [18,20,29,30]. Interactions with medical personnel
can shape perceptions of patients, including decisions to seek further health services that
were not the primary focus for the clinic visit. Provision of good quality services combined
with offering PITC at OPD could therefore encourage more men to access HIV testing.

This study is subject to several limitations. First, survey data rely on self-report and
may be susceptible to recall and social desirability bias. In particular, men who did not
test for HIV may not remember being offered HIV testing, therefore there is a risk that
we overestimate the relationship between being offered testing and actual HIV testing.
The effect size was sufficiently large that we do not expect this limitation to explain the
relationship. Second, we had limited data on the reason for each clinic visit, which may
be associated with being offered HIV testing. Finally, we have limited data on satisfaction
with services received. More robust measures of satisfaction, and satisfaction with specific
aspects of services received, may provide more nuanced analyses.

5. Conclusions

Malawian men in need of HIV testing frequently visited OPD clinics as client or
guardian, but just 17% of men’s OPD visits resulted in HIV testing. Being offered HIV
testing was the strongest predictor of same-day HIV testing; however, only 14% of OPD
visits resulted in the man being offered testing. Interventions that focus on improving
fidelity of PITC strategies, or implementation of novel facility-based HIV testing strategies,
may improve testing uptake among men.

Author Contributions: Conceptualization, K.B., K.D. and B.E.N.; methodology, K.B., K.D. and
B.E.N.; formal analysis, K.B.; writing—original draft preparation, K.B.; writing—review and editing,
K.D, MM, CsS,SK,PK, LR, MS., KN, JJv.O., N.D., B.EN.; supervision, MM., C.S., PK,, LR ;
funding acquisition, K.D. and B.E.N. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was funded by the United Kingdom Foreign and Commonwealth Develop-
ment Office (FCDO, formerly DFID), grant number 300380.



Diagnostics 2021, 11, 950 90of 10

Institutional Review Board Statement: The parent study was approved by the National Health
Sciences Review Committee of Malawi (IRB#2338, 9 August 2019) and the University of California
Los Angeles Institutional Review Board (IRB#17-000109).

Informed Consent Statement: Written consent was ascertained from all respondents and written
assent was attained for respondents aged between 15-18 years.

Data Availability Statement: Data is not currently available on a repository. Individuals may request
data from the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Drammeh, B.; Medley, A.; Dale, H.; De, A K.; Diekman, S.; Yee, R.; Aholou, T.; Lasry, A.; Auld, A.; Baack, B.; et al. Sex Differences
in HIV Testing—20 PEPFAR-Supported Sub-Saharan African Countries, 2019 in Morbidity and Mortality Weekly Report 2020; Centre for
Disease Control and Prevention: Atlanta, GA, USA, 2020.

UNAIDS. UNAIDS Data 2020; The Joint United Nations Programme on HIV /AIDS: Geneva, Switzerland, 2020.

UNAIDS. Understanding Fast Track: Accelerating Action to End the Epidemic by 2030; The Joint United Nations Programme on
HIV/AIDS: Geneva, Switzerland, 2015.

WHO. Consolidated Guidelines on HIV Testing Services, 2019; WHO: Geneva, Switzerland, 2020.

De Cock, K.M.; Barker, J.; Baggaley, R.; El Sadr, WM. Where are the positives? HIV testing in sub-Saharan Africa in the era of test
and treat. AIDS 2018, 33, 349-352. [CrossRef] [PubMed]

Joseph, R.H.; Musingila, P.; Miruka, F.; Wanjohi, S.; Dande, C.; Musee, P; Lugalia, F.; Onyango, D.; Kinywa, E.; Okomo, G; et al.
Expanded eligibility for HIV testing increases HIV diagnoses—A cross-sectional study in seven health facilities in western Kenya.
PLoS ONE 2019, 14, €0225877. [CrossRef] [PubMed]

Malawi HIV Testing Services Guidelines, Ministry of Health, Malawi (2016). Available online: https://www.medbox.org/
document/malawi-hiv-testing-services-guidelines#GO (accessed on 25 May 2021).

Dovel, K.; Balakasi, K.; Gupta, S.; Mphande, M.; Robson, I.; Kalande, P.; Lungu, E.; Amberbir, A.; van Oosterhout, J.J.; Khan,
S.; et al. “Missing Men” or Missed Opportunity? Men's Low HIV Testing Uptake despite Frequent Health Facility Attendance in a
Community Representative Survey from Malawi; International AIDS Society: Geneva, Switzerland, 2020.

Mair, L.; Corbett, E.L.; Feasey, HR.A.; Kamchedzera, W.; Khundi, M.; Lalloo, D.G.; Maheswaran, H.; Nliwasa, M.; Squire, S.B.;
Webb, E.L.; et al. Provider-initiated HIV testing and TB screening in the era of universal coverage: Are the right people being
reached? A cohort study in Blantyre, Malawi. PLoS ONE 2020, 15, e0236407. [CrossRef]

Ahmed, S.; Schwarz, M.; Flick, R.].; Rees, C.A.; Harawa, M.; Simon, K.; Robison, J.A.; Kazembe, PN.; Kim, M.H. Lost opportunities
to identify and treat HIV-positive patients:results from a baseline assessment of provider-initiated HIVtesting and counselling
(PITC) in Malawi. Trop. Med. Int. Health 2016, 21, 479-485. [CrossRef] [PubMed]

Church, K.; Machiyama, K.; Todd, J.; Njamwea, B.; Mwangome, M.; Hosegood, V.; Michel, J.; Oti, S.; Nyamukapa, C.; Crampin,
A_; et al. Identifying gaps in HIV service delivery across the diagnosis-to-treatment cascade: Findings from health facility surveys
in six sub-Saharan countries. |. Int. AIDS Soc. 2017, 20, 21188. [CrossRef]

Kayigamba, FR.; Van Santen, D.; Bakker, M.I.; Lammers, ].; Mugisha, V.; Bagiruwigize, E.; De Naeyer, L.; Asiimwe, A.; Van Der
Loeff, M.F. Does provider-initiated HIV testing and counselling lead to higher HIV testing rate and HIV case finding in Rwandan
clinics? BMC Infect. Dis. 2016, 16, 1-9. [CrossRef] [PubMed]

Yumo, H.A; Ajeh, R.A,; Beissner, M.; Ndenkeh, J.N., Jr.; Sieleunou, L; Jordan, M.R.; Sam-Agudu, N.A.; Kuaban, C. Effectiveness
of symptom-based diagnostic HIV testing versus targeted and blanket provider-initiated testing and counseling among children
and adolescents in Cameroon. PLoS ONE 2019, 14, e0214251. [CrossRef] [PubMed]

Kassa, G.; Dougherty, G.; Madevu-Matson, C.; Egesimba, G.; Sartie, K.; Akinjeji, A.; Tamba, E; Gleason, B.; Toure, M.; Rabkin, M.
Improving inpatient provider-initiated HIV testing and counseling in Sierra Leone. PLoS ONE 2020, 15, e0236358. [CrossRef]
Dovel, K.; Dworkin, S.L.; Cornell, M.; Coates, T.].; Yeatman, S. Gendered health institutions: Examining the organization of health
services and men’s use of HIV testing in Malawi. J. Int. AIDS Soc. 2020, 23, €25517. [CrossRef]

McNaghten, A.D.; Mneimneh, A.S.; Farirai, T.; Wamai, N.; Ntiro, M.; Sabatier, J.; Makhunga-Ramfolo, N.; Mwanasalli, S.; Awor,
A.; Moore, ].; et al. Strengthening HIV Test Access and Treatment Uptake Study (Project STATUS): A Randomized Trial of HIV
Testing and Counseling Interventions. . AIDS J. Acquir. Immune Defic. Syndr. 2015, 70, 140. [CrossRef]

Mohlabane, N.; Tutshana, B.; Peltzer, K.; Mwisongo, A. Barriers and facilitators associated with HIV testing uptake in South
African health facilities offering HIV Counselling and Testing. Sci. Direct 2016, 21, 86-95. [CrossRef]

Hlongwa, M.; Mashamba-Thompson, T.; Makhunga, S.; Hlongwana, K. Barriers to HIV testing uptake among men in sub-Saharan
Africa: A scoping review. Afr. ]. AIDS Res. 2020, 19, 13-23. [CrossRef] [PubMed]


http://doi.org/10.1097/QAD.0000000000002096
http://www.ncbi.nlm.nih.gov/pubmed/30557162
http://doi.org/10.1371/journal.pone.0225877
http://www.ncbi.nlm.nih.gov/pubmed/31881031
https://www.medbox.org/document/malawi-hiv-testing-services-guidelines#GO
https://www.medbox.org/document/malawi-hiv-testing-services-guidelines#GO
http://doi.org/10.1371/journal.pone.0236407
http://doi.org/10.1111/tmi.12671
http://www.ncbi.nlm.nih.gov/pubmed/26806378
http://doi.org/10.7448/IAS.20.1.21188
http://doi.org/10.1186/s12879-016-1355-z
http://www.ncbi.nlm.nih.gov/pubmed/26809448
http://doi.org/10.1371/journal.pone.0214251
http://www.ncbi.nlm.nih.gov/pubmed/31059507
http://doi.org/10.1371/journal.pone.0236358
http://doi.org/10.1002/jia2.25517
http://doi.org/10.1097/QAI.0000000000000785
http://doi.org/10.1016/j.hsag.2015.11.001
http://doi.org/10.2989/16085906.2020.1725071
http://www.ncbi.nlm.nih.gov/pubmed/32174231

Diagnostics 2021, 11, 950 10 of 10

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Shaba, F; Balakasi, K.; Offorjebe, O.A.; Nyirenda, M.; Wong, ].V.; Gupta, S.K.; Hoffman, R.; Dovel, K. Facility HIV self-testing in
outpatient departments: An assessment of characteristics and concerns of outpatients who opt-out of testing in Malawi. |. Acquir.
Immune Defic. Syndr. 2021. Under Review.

De Allegri, M.; Agier, I.; Tiendrebeogo, J.; Louis, V.R.; Yé, M.; Mueller, O.; Sarker, M. Factors Affecting the Uptake of HIV Testing
among Men: A Mixed-Methods Study in Rural Burkina Faso. PLoS ONE 2015, 10, e0130216. [CrossRef]

Sharma, M.; Barnabas, R.V.; Celum, C. Community-based strategies to strengthen men’s engagement in the HIV care cascade in
sub-Saharan Africa. PLoS ONE 2017, 14, €1002262. [CrossRef] [PubMed]

Nall, A.; Chenneville, T.; Rodriguez, L.M.; O’Brien, J.L. Factors Affecting HIV Testing among Youth in Kenya. Int. |. Environ. Res.
Public Health 2019, 16, 1450. [CrossRef]

Mwango, L.K,; Stafford, K.A.; Blanco, N.C.; Lavoie, M.-C.; Mujansi, M.; Nyirongo, N.; Tembo, K.; Sakala, H.; Chipukuma, J.; Phiri,
B.; et al. Index and targeted community-based testing to optimize HIV case finding and ART linkage among men in Zambia.
J. Int. AIDS Soc. 2020, 23, €25520. [CrossRef]

Asaolu, 1.O.; Gunn, ].K; Center, K.E.; Koss, M.P,; Iwelunmor, J.I; Ehiri, J.E. Predictors of HIV Testing among Youth in Sub-Saharan
Africa: A Cross-Sectional Study. PLoS ONE 2016, 11, e0164052. [CrossRef]

Quinn, C.; Kadengye, D.T; Johnson, C.C.; Baggaley, R.; Dalal, S. Who are the missing men? Characterising men who never tested
for HIV from population-based surveys in six sub-Saharan African countries. J. Int. AIDS Soc. 2019, 22, €25398. [CrossRef]
Musumari, PM.; Techasrivichien, T.; Srithanaviboonchai, K.; Tangmunkongvorakul, A.; Ono-Kihara, M.; Kihara, M. Factors
associated with HIV testing and intention to test for HIV among the general population of Nonthaburi Province, Thailand. PLoS
ONE 2020, 15, €0237393. [CrossRef] [PubMed]

Narin, P.; Yamamoto, E.; Saw, Y.M.; Net, N.; Inthaphatha, S.; Kariya, T.; Hamajima, N. Factors associated with HIV testing among
the general male population in Cambodia: A secondary data analysis of the Demographic Health Survey in 2005, 2010, and 2014.
PLoS ONE 2019, 14, €0219820. [CrossRef] [PubMed]

Gottert, A.; Pulerwitz, J.; Heck, C.J.; Cawood, C.; Mathur, S. Creating HIV risk profiles for men in South Africa: A latent class
approach using cross-sectional survey data. J. Int. AIDS Soc. 2020, 23, €25518. [CrossRef] [PubMed]

Tibbels, N.J.; Hendrickson, Z.M.; Naugle, D.A.; Dosso, A.; Van Lith, L.; Mallalieu, E.C.; Kouadio, A.M.; Kra, W.; Kamara, D.;
Dailly-Ajavon, P.; et al. Men’s perceptions of HIV care engagement at the facility- and provider-levels: Experiences in Cote
d’Ivoire. PLoS ONE 2019, 14, €0211385. [CrossRef] [PubMed]

Mabuto, T.; Hansoti, B.; Charalambous, C.; Hoffmann, C. Understanding the Dynamics of HIV Testing Services in South. African
Primary Care Facilities; Population Council: Washington, DC, USA, 2018.


http://doi.org/10.1371/journal.pone.0130216
http://doi.org/10.1371/journal.pmed.1002262
http://www.ncbi.nlm.nih.gov/pubmed/28399122
http://doi.org/10.3390/ijerph16081450
http://doi.org/10.1002/jia2.25520
http://doi.org/10.1371/journal.pone.0164052
http://doi.org/10.1002/jia2.25398
http://doi.org/10.1371/journal.pone.0237393
http://www.ncbi.nlm.nih.gov/pubmed/32797048
http://doi.org/10.1371/journal.pone.0219820
http://www.ncbi.nlm.nih.gov/pubmed/31318928
http://doi.org/10.1002/jia2.25518
http://www.ncbi.nlm.nih.gov/pubmed/32589340
http://doi.org/10.1371/journal.pone.0211385
http://www.ncbi.nlm.nih.gov/pubmed/30897098

	Introduction 
	Materials and Methods 
	Setting, Design 
	Data and Methods 
	Analysis 
	Human Subjects 

	Results 
	Characteristics of the OPD Visits 
	Factors Associated with HIV Testing at an OPD Visit 
	Factors Associated with Being Offered HIV Testing at an OPD Visit 

	Discussion 
	Conclusions 
	References

