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Abstract

Background

Previous research indicates clinical outcomes among HIV-infected men in sub-Saharan
Africa are sub-optimal. The SEARCH test and treat trial NCT01864603) intervention
included antiretroviral care delivery designed to address known barriers to HIV-care among
men by decreasing clinic visit frequency and providing flexible, patient-centered care with
retention support. We sought to understand facilitators and barriers to retention in care in
this universal treatment setting through quantitative and qualitative data analysis.

Methods

We used a convergent mixed methods study design to evaluate retention in HIV care
among adults (age > = 15) during the first year of the SEARCH (NCT01864603) test and
treat trial. Cox proportional hazards regression was used to evaluate predictors of retention
in care. Longitudinal qualitative data from n = 190 in-depth interviews with HIV-positive indi-
viduals and health care providers were analyzed to identify facilitators and barriers to HIV
care engagement.

Results

There were 1,863 men and 3,820 women who linked to care following baseline testing.
Retention in care was 89.7% (95% CI 87.0-91.8%) among men and 89.0% (86.8—90.9%)
among women at one year. In both men and women older age was associated with higher
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rates of retention in care at one year. Additionally, among men higher CD4+ at ART initiation
and decreased time between testing and ART initiation was associated with higher rates of
retention. Maintaining physical health, a patient-centered treatment environment, supportive
partnerships, few negative consequences to disclosure, and the ability to seek care in facili-
ties outside of their community of residence were found to promote retention in care.

Conclusions

Features of the ART delivery system in the SEARCH intervention and social and structural
advantages emerged as facilitators to retention in HIV care among men. Messaging around
the health benefits of early ART start, decreasing logistical barriers to HIV care, support of
flexible treatment environments, and accelerated linkage to care, are important to men’s
success in ART treatment programs. Men already benefit from increased social support fol-
lowing disclosure of their HIV-status. Future efforts to shift gender norms towards greater
equity are a potential strategy to support high levels of engagement in care for both men and
women.

Background

The expansion of antiretroviral treatment (ART) programs in sub-Saharan Africa has dramati-
cally increased the proportion of HIV-infected individuals accessing treatment[1]. However,
men have largely been left behind from the gains of ART. Across sub-Saharan Africa, men test
for HIV at lower rates[2], have higher rates of attrition from treatment programs [3-8], higher
rates of virologic failure on ART [9-12], and higher mortality on ART(3, 6, 7, 13-15]. This
translates into increasing gender disparity in life expectancy on ART [13, 16].

The reasons underpinning this disparity that have been explored in the literature to date
have focused on gender norms and expressions of masculinities that run counter to health-
seeking behaviors. Additionally, the requirements of men’s employment and livelihoods con-
tribute to sub optimal male testing and engagement in treatment. Entrenched gender norms,
promulgating the view that healthcare-seeking and healthcare spaces are primarily the wom-
an’s domain, contributes to an avoidance of HIV testing among men[17]. After an HIV diag-
nosis, men can feel their masculinity is compromised by admitting that they are sick and by
asking for help[18, 19]. In Tanzania, the hegemonic form of masculinity [20]—feelings of
superiority in which ‘real men’ are strong, emotionally, independent, tough, and fearless,
which lead men to feel ashamed at having to visit a clinic in order to access treatment—directly
conflicted with the health-promoting behavior required for ART programs [21]. Studies in
Tanzania, Uganda, and Kenya have found that men fear that disclosure of their HIV status
may threaten their leadership positions in households and contribute to family instability[21];
they fear blame for engaging in extramarital affairs, and accusations of ‘promiscuity’ by their
wives [22]. HIV is also seen as a threat to male gender role expectations related to the “provider’
role, as it relates to work and providing resources for the family. Among mine workers, for
example, men feared that disclosure would lead to fewer job offers and work opportunities
[23]. Men’s work commitments, and long clinic wait times that interfere with their livelihood
activities, are reported as barriers to seeking ART care[24].

The success of antiretroviral treatment the health of the individual and for prevention
hinges on achieving high levels of viral suppression through engagement in ART care. The
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ongoing 334,000 person Sustainable East Africa Research in Community Health (SEARCH)
HIV ‘test and treat’ trial (NCT 01864603) actively sought to increase male engagement in care
by addressing known barriers to care. A messaging campaign was undertaken in the commu-
nities before and during the baseline year highlighting the health benefits of ART and starting
ART when asymptomatic as a way to stay healthy. This message countered the prevailing treat-
ment paradigm in the region at the time which was to initiate ART at CD4" counts less than
350 cells/mm®. Messaging also emphasized the importance of adherence in order to achieve
the health benefits of ART. Patients found to be HIV-infected received accelerated linkage to
HIV care with rapid ART start. ART was provided through a patient centered, streamlined
care approach([25]. Decreased wait times[26] minimized the opportunity costs for men to be
away from work, and flexible clinic hours were offered to allow men to fit clinic visits around
their work day. Phone call reminders before appointments and retention tracking after missed
appointments were implemented to support retention in care. Care was provided in a friendly,
supportive environment and no putative measures were taken for missed visits.

In this setting which explicitly addressed known barriers to care, men were retained in HIV
care at the same rate as women in SEARCH intervention communities [27]. We sought to
understand what factors contributed to the high retention in care observed among men. We
use a convergent mixed methods study design in which quantitative and qualitative data are
collected and analyzed simultaneously[28] to explore male-specific factors related to retention
in care. We describe predictors of 12-month retention in care among HIV-infected men who
are linking to HIV care for the first time in rural Uganda and Kenya as part of the ongoing
SEARCH universal test-and-treat trial, and explore these findings using qualitative data to
gain a more complete understanding of these results, guide additional quantitative data analy-
sis, and help interpret quantitative findings.

Methods
SEARCH study design

The SEARCH trial is a community cluster-randomized controlled trial in 32 communities in
three regions in Kenya and Uganda, in which all communities received a community census
and population-wide HIV testing at baseline. These are rural communities, defined as one or
more national geopolitical units, just above the village level (i.e. a parish in Uganda and a sub-
location in Kenya) with a population of about 10,000 people, within the catchment area of a
government supported ART clinic. All residents in each community were enumerated in a
door-to-door census. In each community, a 2-week multi-disease health campaign (CHC) was
conducted that included HIV testing and counseling, and referral to HIV care if infected. Resi-
dents who did not attend the community health campaign were approached for home-based
testing (HBT) within 1-6 months after the CHC. Using this hybrid mobile HIV testing
approach, 89% of the population was tested at baseline [29]. In the 16 intervention communi-
ties, all HIV-infected individuals in the intervention communities were then referred for ART
within a streamlined model of care, a patient-centered model designed to reduce patient-level
barriers and maximize health system efficiency[25]. The central features of the streamlined
care model included: (1) immediate ART initiation; (2) a patient-centered, welcoming, empa-
thetic environment; (3) co-location of clinical, phlebotomy and medication dispensing ser-
vices; (4) VL monitoring with structured VL counseling; (5) co-located care for non-
communicable diseases including hypertension and diabetes; (6) quarterly (rather than
monthly) clinic visits and ART dispensing; (7) 24-hour telephone access to a clinician; (8) flex-
ible clinic hours and locations for ART dispensation; and (9) telephone appointment remind-
ers and patient tracking following missed visits[25].
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Measures

Outcome. Retained in care was defined as not more than 90 days late to a 12-month fol-
low-up visit, or documented transfer to an alternative site. Patients were considered out of
care (non-retention) if they were found alive, in the community and not enrolled in HIV care,
or moved out of the community without a documented transfer, or were lost to follow-up.

Predictors. Sex, age, education, occupation, mobility, access to a cell phone, and HIV test-
ing location (CHC versus HBT) were obtained during the baseline year. Education was catego-
rized as no school, any primary or completed primary school, and any secondary or further
education. The 20 occupational categories at baseline were further classified as formal (student,
teacher, government worker, military worker, health worker, factory worker), informal-high
risk (fisherman, bar owner, bar worker, truck/taxi/motorcycle/bike/boat driver, or tourism),
informal-low risk (farmer, shopkeeper, market vendor, hotel worker, household worker, con-
struction worker), no job (unemployed, disabled), or other. Individuals were considered a sta-
ble resident if they reported having resided within the community for at least 6 months out of
the 12 months prior to census enumeration and considered to be ‘mobile’ if they resided
within the community for less than six of the past twelve months.

Statistical analysis

The analysis of predictors of retention was restricted to adult (> 15 years) men who did not
have a previous record of HIV care and had at least one clinic visit after baseline hybrid testing
and before follow-up year 1 testing or September 16, 2014, in order to have opportunity for 12
months of follow-up at the time the data were queried (December 16, 2015). Patients entered
the risk group (Tj) at their first clinic visit after baseline hybrid testing. Time to attrition was
calculated as the time between T, and their last scheduled clinic visit. Kaplan Meier estimates
of survival in which patients were censored at the time of transfer or death were used to calcu-
late probability of retention at one year. Sub-hazard ratios for attrition were computed using
proportional hazards modeling with death as a competing risk. In the competing risks analysis
patients were censored at the date of transfer and all data were truncated at 365 days of follow-
up. The proportional hazards assumption was assessed graphically and with Schoenfeld residu-
als. The multivariate model included region, sex, and age based on a priori determination, and
covariates that were significant in univariate analysis were added in stepwise progression and
included in the model if they contributed significantly to the fit of the model using likelihood
ratio test with p<0.1. Robust standard errors were used and community was included as a
fixed effect in all models to control for clustering by community. Stata v14 (College Station,
Texas) was used for analysis.

Qualitative procedures

An ongoing qualitative study is embedded within the SEARCH trial, and includes data collec-
tion in random and purposively selected cohorts of adult participants in 8 of the 32 SEARCH
communities, to characterize diverse social and cultural contexts, implementation factors, and
social and behavioral mechanisms of intervention action, across the settings for the trial.
Among the topics the qualitative study is exploring are barriers to and facilitators of engage-
ment and retention in HIV care and treatment programs.

Participants and procedures. This study draws on longitudinal qualitative data collected
via in-depth interviews conducted in study communities during the first and second years of
SEARCH (February 2015- January 2016). Data were composed of transcripts of thirty-two
interviews conducted with community leaders (n = 16 at baseline and follow up), purposively
selected based on their role in the community and SEARCH in order to probe around the
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norms around access to care in their community; forty-nine interviews with providers (n = 28
at baseline and 21 at follow up, including n = 6 replacements), purposively selected to reflect
the variety of roles in HIV care, and one hundred nine interviews with randomly selected
HIV-positive community members, across four intervention communities (n = 56 at baseline;
n = 53 at follow up due to deaths and refusals). Data on HIV status and age were not collected
for participating community leaders and providers.

Qualitative data collection and analysis. The lead investigator for the qualitative study in
SEARCH trained a team of local researchers in qualitative data collection, coding and analysis.
The local researchers used in-depth semi-structured guides to conduct interviews in local lan-
guages Ateso, Dholuo, Lusoga, Lugwere, and Runyankole. Guides for community member
and leader interviews explored barriers to and facilitators of HIV care, while provider inter-
views explored individual and community-level challenges to care engagement and ART
adherence S1 File. In addition, all interviews explored cross-cutting topics such as individual
and community attitudes towards HIV/AIDS, and perceptions and experiences related to
stigma and disclosure. Study team members conducted interviews, transcribed audio record-
ings and translated into English. Drawing upon constructivist grounded theoretical
approaches[30], a master code list was developed and defined by the lead investigator, study
coordinator and local researchers on the basis of theory and review of the initial empirical
data, with these a priori codes then and applied by the eight person team. These codes were
iteratively refined during the data collection and analysis process, following periodic reviews
of data and group discussions to achieve consensus on applications of codes to transcript seg-
ments. Data analyses were conducted by the full study team using Atlas.ti 7.0.

Mixed methods analysis. A convergent mixed methods approach was used, in which
quantitative and qualitative data were collected simultaneously and merged during the analysis
phase [28].

Ethics

The Makerere University School of Medicine Research and Ethics Committee (Uganda), the
Ugandan National Council on Science and Technology (Uganda), the Kenya Medical Research
Institute Ethical Review Committee (Kenya), and the University of California San Francisco
Committee on Human Research (USA) approved the study protocol including the consent
procedures. All participants provided verbal informed consent in their preferred language
with fingerprint biometric confirmation of agreement at CHCs. Participants provided written
consent in their preferred language prior to in-depth interviews.

Results
Demographics and overall retention in care

Among the 5,683 adult residents living with HIV who linked to HIV care following the base-
line CHC, 1,863 (32.8%) were men. Men were more likely than women to be older (85.9%
age > 30 years vs 67.9%, p<0.001), have achieved a higher level of education (19.3% with any
secondary or further education vs 9.4%, p<0.001), and be mobile (i.e., away from residence for
more than half of the past year)(3.5% vs 1.9%, p<0.001). Men were also less likely than women
to have tested at the CHC (70.5% vs 80.7%, p<0.001), to have previously linked to HIV care
(65.5% vs 74.9%, p<0.001), or to be on ART before the baseline CHC (58.1% vs 63.0%,
p<0.001) Table 1.

Among men, the probability of retention at one year was 89.7% (95% CI 87.0-91.8%).
Among women, the probability of retention at one year among was 89.0% (95% CI 86.8—
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Table 1. Demographic and clinical characteristics of adult (age > = 15 years) men and women who accessed HIV care following baseline CHC.

Men Women P
(N =1863) (N =3820)
Region
Uganda-West [n (%)] 481 (25.8%) 825 (21.5%) 0.002
Uganda-East [n (%)] 219 (11.8%) 455 (11.9%)
Kenya [n(%)] 1163 (62.4.4%) 2540 (66.5%)
Age Group <0.001
15-19 years 15 (0.8%) 122 (3.2%)
20-24 years 64 (13.7%) 402 (10.5%)
25-29 years 183 (9.8%) 708 (18.5%)
30-34 years 287 (15.4%) 640 (16.8%)
35-39 years 344 (18.5%) 598 (15.7%)
40-44 years 282 (15.1%) 477 (12.5%)
> 45 years 688 (36.9%) 873 (22.9%)
Education <0.001
No School 130 (7.0%) 407 (10.7%)
Primary or less 1369 (73.5%) 3044 (79.7%)
Any Secondary or further 359 (19.3%) 360 (9.4%)
Don’t know/refused to answer 5(0.3%) 8(0.2%)
Occupation <0.001
Farming 1109 (59.5%) 2352 (61.6%)
Fishing 203 (10.9%) 218 (5.7%)
Shopkeeper/Vendor 86 (4.6%) 472 (12.4%)
Household worker 17 (0.9%) 238 (6.2%)
Transport worker 70 (3.8%) 2 (0.1%)
Student 13 (0.7%) 59 (1.5%)
Other 313 (16.8%) 258 (6.8%)
No Job 52 (2.8%) 221 (5.8%)
Mobility status <0.001
Stable 1798 (96.5%) 3746 (98.1%)
Mobile 65 (3.5%) 74 (1.9%)
Access to cell phone 1254 (67.3%) 2467 (64.6%) 0.05
CD4 at baseline CHC
<50 cells/mm?> 19 (1.0%) 23 (0.6%) <0.001
50-200 cells/mm?> 179 (9.6%) 161 (4.2%)
200-350 cells/mm? 399 (21.4%) 493 (12.9%)
350-500 cells/mm?> 450 (24.2%) 825 (21.6%)
>500 cells/mm?® 633 (34.0%) 2063 (54.0%)
Missing baseline CD4 183 (9.8%) 255 (6.7%)
Pre-ART CD4 above country treatment guidelines 417 (22.4%) 840 (22.0%) 0.7
HIV RNA < 500 copies/ml 679 (36.4%) 1598 (41.8%) <0.001
Missing baseline viral load 498 949
HIV Testing Location
CHC 1312 (70.5%) 3070 (80.7%) <0.001
Post-CHC tracking 550 (29.5%) 736 (19.3%)
Previous linkage to care
Yes 1221 (65.5%) 2861 (74.9%) <0.001
No
(Continued)
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Table 1. (Continued)

On ART before baseline CHC
Time to link to HIV care among newly linking
< =30 days
>30 days
https://doi.org/10.1371/journal.pone.0210126.t001

Men Women P
(N =1863) (N = 3820)
1075 (58.1%) 2383 (63.0%) <0.001
952 (51.1%) 1786 (46.8%) 0.002
911 (48.9%) 2034 (53.3%)

90.9%)(Fig 1). Among those retained in care at one year, viral suppression was similar among
men and women (86.7% in both, p = 0.9).

Predictors of retention

Retention was not associated with region, education level, occupation, access to a cell phone,
or mobility. Younger age was a significant predictor of attrition at one year among both men
and women, while initiating ART with CD4+ count above country treatment guidelines was
associated with higher retention at one year among men Table 2. Men who linked to care and
initiated ART quickly were more likely to be retained in care at one year, as taking more than
30 days to link to care after the time of testing was associated with lower retention (aHR for
non-retention 1.67, 95% CI 1.02-2.74).

Qualitative findings

Integrating qualitative data from this study population provides insights into the dynamics
underlying men’s high retention in ART programs in SEARCH intervention communities rel-
ative to prior research among men in the region. In the results that follow we present qualita-
tive findings that help contextualize these clinical outcomes and, when available, key analyses
of the clinical data on retention that complement these findings.

Physical health was a strong motivation for ongoing ART care engagement. Men who initi-
ated ART above the country treatment guidelines at the time (350 cells/mm?) were less likely
to fall out of care than those men initiating ART at lower CD4 counts [aHR 0.56 (95% CI

o
[
T =
7o)
N. -
o
o
n
o
To]
(\! -
o
o
O_ al
o T T T T T
0 90 180 270 360
Days since linking to HIV care
Number at risk
sex = male 642 608 589 575 555
sex = female 959 881 851 829 794

sex=male —— sex =female

Fig 1. Retention in HIV care over one year by sex.

https://doi.org/10.1371/journal.pone.0210126.9001
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Table 2. Predictors of not being retained in care at 12 months in adult residents of SEARCH intervention communities newly linking to HIV care after baseline
hybrid mobile testing among men (N = 642) and women (N = 959).

Men (N = 642) Women (N = 959)
Predictor Hazard Ratio | 95% CI | Adj Hazard Ratio | 95% CI | Hazard Ratio | 95% CI | Adj Hazard Ratio | 95% CI
Region
Kenya ref ref ref ref
Uganda-East 1.49 0.88-2.54 1.17 0.56-2.45 1.45 0.92-2.30 1.85 1.07-3.22
Uganda-West 1.37 0.66-2.86 1.13 0.61-2.09 1.41 1.01-1.96 1.54 0.96-2.47
Age
15-24 4.13 2.69-6.35 4.07 2.03-8.15 3.83 2.45-5.96 3.68 2.31-5.86
25-29 2.59 1.62-4.13 2.80 1.57-4.99 2.13 1.26-3.58 2.24 1.32-3.80
> =30 ref ref ref
Education
No School 0.88 0.41-1.87 0.54 0.26-1.11
Primary ref ref
Any secondary or further 0.85 0.50-1.45 0.99 0.52-1.88
Occupation
Formal ref ref
Informal-high risk 1.31 0.40-4.25 1.14 0.06-21.7
Informal-low risk 1.89 0.29-7.02 2.86 0.41-20.1
No job 1.89 0.29-12.3 6.74 0.8-55.9
Other 2.01 0.34-11.8 2.92 1.24-6.90
Own a cell phone
Yes ref ref
No 1.49 0.79-2.81 1.21 0.84-1.75
Mobility
Stable resident ref ref
Not stable resident 2.26 0.69-7.45 1.30 0.26-6.43
Pre-ART CD4
Below country treatment guidelines ref ref ref ref
Above country treatment guidelines 0.71 0.44-1.16 0.56 0.33-0.94 0.63 0.43-0.93 0.65 0.44-0.96
Site of testing
CHC ref ref ref ref
Post-CHC tracking 0.51 0.29-0.88 0.54 0.26-1.12 1.24 0.76-2.0 1.35 0.84-2.17
Time to link
< =30 days ref Ref ref ref
> 30 days 1.78 1.05-3.01 1.67 1.02-2.74 1.36 0.95-1.97 1.32 0.89-1.97

https://doi.org/10.1371/journal.pone.0210126.t002

0.33-0.94)]. In addition, clinical data show that men initiating ART at lower CD4 counts (350
cells/mm’) who would be expected to feel tangible health benefits from ART, were more likely
to be retained in care at one year compared to women who initiated care at low CD4 counts
(81% vs 74%, p = 0.03). HIV-positive men credited ART for improving their health status,
increasing their ability to engage in work and to appear physically healthy. Some newly diag-
nosed men with higher CD4 counts were motivated to start ART in order to stay healthy and
not spread the virus to others:

“After learning about my status, they told me that there are drugs, and these drugs are for
free. I was also told that the drugs they give me will help to reduce the amount of viruses in my
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blood and weaken it. The virus will not spread. I will not get coughs daily. I felt happy and
decided to continue [. . .].” (Male, 30, HIV-positive, Uganda)

Men initiating ART at lower CD4 counts specifically discussed the immediate changes
observed following ART initiation as a motivation for remaining in care. This improvement in
health and physical ability was also viewed as a positive change that shielded men from the
potential stigma associated with the physical signs of an HIV-infection.

“Before I started using them [ART medications], I could not perform my tasks normally even
with minor ailments. I think only an accident can destabilize my capability but not things like
malaria [. . .] it [ART] is part of me and when I miss it, I even feel like my mind is not working
properly.” (Male, 41, HIV-positive, Kenya)

In addition to improved health following ART initiation, men also internalized messaging
on treatment adherence, especially the importance of taking ART consistently.

“We were taught that if we miss [ART], one stands being resistant to drugs. I look at my status
and my age, and then I say. . . I must push on to at least see my children grow to be old peo-
ple.” (Male, 30, HIV- positive, Kenya)

“I do not skip [my medication]. My phone reminds me of the time. Even though I go for a visit
I do not forget my drugs. In case I do not expect to be home soon, I simply put my drugs in a
small envelop and move with it such that when the time comes I simply swallow it.” (Male, 38,
HIV- positive, Uganda)

“If I have a commitment on the appointment date, [. . .] I would rather collect the drugs earlier
than the appointment date in order not to default.” (Male, 42, HIV-positive, Kenya)

“Feedback” via viral load testing further reinforced men’s motivation to adhere to
medications:

“.. .After three months, I went to the health facility and I was told that the virus in my blood
was no longer detectable and my blood was good. [Interviewer: How did you feel when the
provider told you that?] I was so excited. [. . .] I saw the viral load testing as something very
important. I learnt that it was important for me to stick to my medications and not to give up
on them.” (Male, 30, HIV-positive, Uganda)

“Of late I was told it [viral load] is down [...] so I felt happy at the good news. My mathemat-
ics is that I add more years when it is low.” (Male, 37, HIV-positive, Kenya)

The patient centered approach to care with accelerated linkage to care and enhanced retention
support through reminder phone calls and retention tracking also facilitated men’s adherence.
Men who linked to care and started ART soon after testing positive (within 30 days) were
more likely to be retained in care. In addition, we found that among men retained in care, 17%
required retention tracking through phone calls or in person visits and flexible treatment
options to support their engagement in care. Men especially appreciated the improved speed
with which they were seen at facilities:

“When we go to the health facility [. . .] the providers attend to us very fast and they treat us
humanely.” (Male, 30, HIV-positive, Uganda)

Supportive partners and the ability to disclose their HIV-status without penalty helped men
engage in care. Among serodiscordant couples, HIV-negative women were supportive of their
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male partner’s engagement in care, often encouraging treatment adherence and reminding
their husbands about clinic appointments.

“I tested at a mobile VCT center and was referred [. . .] this is when my wife knew that I had
tested before and had not honored the initial referral. I disclosed to her that I wanted to con-
firm my result first before starting on care. She encouraged me to go to the hospital. At the hos-
pital, I got tested for the third time and this time around got enrolled in HIV care.” (Male, 49,
HIV-positive Kenya)

Consistent with these observations, HIV-positive men in a serodiscordant couple were
more likely than HIV-positive women with a negative partner to be retained in care at one
year. Among married couples, the proportion of men and women in seroconcordant relation-
ships retained at one year was similar (87% vs 85%, p = 0.4); however, men in discordant rela-
tionships were significantly more likely than women with a discordant spouse to be retained at
one year (88% vs 80%, p = 0.02).

Men experienced fewer negative consequences than did women in response to an HIV-positive
status disclosure. Interview narratives also showed far less severe outcomes in response to an
HIV-positive status disclosure among men compared to women. While data show that both
men and women experience challenges with HIV-status disclosure, men’s HIV-positive status
disclosure often ended on auspicious terms, with their female partners remaining in the rela-
tionship and supporting them. In this excerpt, a man living with HIV described his HIV-status
disclosure to his wife, and her eventual acceptance:

“One morning I asked her to accompany me to the hospital and I did not even disclose to her
that I had earlier tested positive and had decided to start care on that very date [.. .] I only
realized that she knew my status from other people whom she had talked to about my poor
health. She later came to terms with my status and I confirmed to her that I was HIV posi-
tive.” (Male, 38, HIV-positive, Kenya)

Some HIV-positive men described their partner’s immediate acceptance of their HIV-status
upon disclosure:

“I was so happy when they tested us, I knew my results but for her she was negative. But we
continued living in peace and she didn’t decide to leave me, because she felt that I was open to
her.” (Male, 32, HIV-positive, Uganda)

Non-disclosure had more negative consequences for women compared to men. Women had
difficulty keeping HIV care appointments or adhering to medication when concealing their
HIV-positive status. Women’s narratives about avoiding disclosure included recollections of
having hidden drugs, while none of the HIV-positive men described hiding drugs for fear of
negative consequences. Providers also described instances of female HIV-positive patients hid-
ing drugs to avoid disclosure and for fear of a negative reaction from their male partners:

“We have a challenge in couples where if a pregnant woman tests positive for HIV and we give
her drugs, she is scared to tell her husband that she is positive; she fears to take the drugs and
hides them away from her husband and keeps them at the neighbor’s place. Sometimes, she
forgets to take the drugs and when we talk to such women, they tell us that they forgot to take
the drugs because they hide them outside their own homes.” (Provider, Uganda)
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Similarly, a provider recounted the story of a female HIV-positive patient’s complex care
navigation and default of medication due to non-disclosure to her male partner:

“She then lost the confidence to tell him about her HIV status [. . .] she even misses coming for
her drugs at times [. . .] She comes at different dates from that assigned to her so that people
don’t see her, because she is scared to be seen by her husband as he will think that she is the
one that infected him with HIV” (Provider, Uganda)

Men who do not disclose their HIV status are able to seek care in remote facilities. Interview
narratives suggested that non-disclosure was less likely to result in men not being in care at all,
as compared to women, as men had more agency and decision-making power to seek care
without their partner’s knowledge. Providers, partners of HIV-positive men, and HIV-positive
men, all reveal that men often engaged in care in remote facilities, without disclosing their
HIV-positive status.

“You find that some women discover when it is too late that their husbands are living posi-
tively and have already started taking their drugs, because they [husbands], too, fear disclos-
ing their status to their wives.” (Provider, Uganda)

“She used me to disclose to her husband, but I discovered that her husband had started HIV
care long ago and was not able to disclose to the wife.” (Female, 36, HIV-positive, Kenya)

“He started on drugs without my knowledge [. . .] I felt bad but what to do? I had to calm
down [...] He first kept quiet for about five months, and I too kept quiet, until one day I saw
him with ART. ..” (Female, 34, HIV-positive, Uganda)

“There are men that may leave this place and go to test and when they find that they have
HIV, they refuse to tell their wives and continue taking their medications in secret. The man
looks strong and the woman is weak and you ask yourself why that is like that?” (Female,
HIV-unknown, Kenya)

Polygamous men, in particular, were able to remain in care while selectively disclosing their
HIV-positive status; men hid their medication in the household of the partner to whom they
had disclosed their HIV-positive status.

“I also realized that he and my co-wife were already in care. He first pretended to be innocent
and urged me not to believe the result, and instead test more times to confirm” (Female, 36,
HIV-positive, Kenya)

“[I: Which gender is mostly doing this?] Mostly they are men, or sometimes men with their
younger wives [I: So the other wife is in the dark?] Completely, she does not know that the
two are on drugs” (Female, 44, HIV-positive, Kenya)

“[. . .] to make matters worse, both the younger wife and the husband had all enrolled for HIV
care without telling the elder wife” (Female, 36, HIV-positive, Kenya)

Discussion

In contrast to a large literature from sub-Saharan Africa in the pre-universal test-and-treat era
showing that men have had worse outcomes on antiretroviral therapy compared to women,
men in this universal test-and-treat study setting, in which some of the known barriers to
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engagement in care had been addressed by intervention strategies, had similar high rates of
retention in care and, importantly, had similar rates of viral suppression at one year. Aspects
of the SEARCH intervention, such as positive messaging about ART effects on health, and
interventions implemented to make care access easier for men, likely contributed to the high
retention rates seen among men: these intervention elements included facilitated linkage and
rapid ART start, ART initiation at higher CD4 counts, flexible clinic hours, and retention
tracking for missed appointments. We also found that structural support and social empower-
ment experienced by men in the study settings also facilitated their engagement in care. Not
only were men able to seek care in remote clinics and hide their ARV as needed, they also
received partner support to remain in care when they did disclose; women’s experiences with
disclosure were far more mixed, as we have documented in prior research[22].

Despite other studies suggesting that “feeling healthy” may be a reason men are lost-to-fol-
low-up [17, 31, 32], in this setting maintaining improved health was a motivating factor to
remain engaged in care. Men described feeling committed to care because of their experiences
of the positive benefits of adhering to ART. In fact, we found that men who initiated ART with
high CD4+ counts above country treatment guidelines (and were likely to be asymptomatic)
were more likely to be retained in care and virally suppressed than men with lower CD4
+ counts, which may reflect the desire to maintain health and the masculine ideal of strength.
Improved health as a motivator to stay in care may not only relate to a new sense of self-effi-
cacy related to care-seeking, but also gains saliency as it upholds a normative masculinity in
which providing for one’s family is valorized. Feeling healthy may improve employment pros-
pects, and reduce the need for frequent clinic visits, which previously may have disrupted
employment, prior to the implementation of streamlined care within the SEARCH interven-
tion. Messaging that ART can allow men to maintain their health, avoid compromising their
masculinity, and provide for their families can be powerful motivators for engagement in care.

The streamlined care model addresses some of the structural and logistical barriers to care
men face. In particular, rapid ART start, decreased frequency of scheduled visits, decreased
wait times, and flexible clinic hours minimize conflicts with work. However, despite these
improvements, nearly one in five men in our setting benefited from retention tracking, in
which a personal contact was made by a health care worker to men who had missed appoint-
ments and arranged a convenient time for them to come to clinic or provide off-site services,
including medications. Community-based ART delivery and mobile ART pick-up sites may
minimize these barriers even further and may reduce the reliance on retention tracking. Not-
withstanding these improvements, in this region care-seeking behavior has long been less nor-
mative for men[17, 18, 33], which likely reflects both social norms related to masculinities [21,
23, 34] and the history of institutional policies that prioritized testing and access to treatment
for women through the focus on testing and treatment in antenatal clinics[35]. In addition to
removing logistical barriers, approaches to make the clinic more inviting to men may help
combat the perception of the clinic for women and children and integrating additional ser-
vices, such as chronic disease care, may also help normalize health care for men.

Consistent with previous literature, narratives from qualitative interviews in this study sup-
port observations that men are more socially empowered than women, and this facilitates their
engagement in care[22]. While the SEARCH study had to undertake specific activities to
encourage men to participate in testing, and men who tested positive often delayed linkage,
when men did decide to seek care, they faced fewer and less severely negative consequences of
disclosure (despite their fears of diminished sexual opportunities and social status in their
homes or communities), and fewer financial and structural barriers compared to women. In
other settings in east Africa men were more likely to access ART informally by taking their
wives” drugs or buying from other patients[21], and were more likely to enroll in care without
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telling their partners[22]. We found that because of fewer constraints on their mobility, men
were more readily able to seek care in remote facilities and to take ART in secret than were
women. In addition to these advantages, men were more supported by their partners when
seeking care than were women. This is consistent with previous observations underscoring the
importance of family support, including intimate partner support, for facilitating care reten-
tion [32]. Thus, despite men’s well-documented health disadvantages due to male gender
norms that discourage their health-seeking behavior, other aspects of their structural advan-
tage in gendered power relations were found to also facilitate their retention in HIV care.

This analysis is subject to several limitations. The high retention reported among men is
conditional on both testing and linking to ART care so may select for those most men most
likely to remain engaged in care. Testing coverage was 86% among all men in this population
[29] and future analyses will examine differences between men who remain untested and men
who do not link to care. Only retention in the first year is captured so longer follow-up will be
necessary to evaluate durability of retention in care. In addition, self-reported data from indi-
viduals and providers are subjective and potentially affected by recall and social desirability
biases. Qualitative analyses are strengthened by the volume of interview data collected from
heterogeneous sources and community settings, with strong convergence of themes emergent
in the data across these sources and over time.

Conclusion

Improving male engagement in care is essential both for their individual health and for treat-
ment as prevention to succeed at a population level. Through an intervention addressing tradi-
tional barriers to care and the underlying society structure that supports men, men in this
universal care setting experienced high retention. However, retention in care and viral sup-
pression among both genders still falls short of ideal, particularly those who are linking to care
for the first time and are at highest risk of attrition and among youth of both genders. Addi-
tionally, women especially continue to need support from care providers to facilitate disclosure
to partners, partner testing, and partner support. Efforts to improve gender equity in commu-
nities and society continue to be needed to support both women’s and men’s engagement in
and sustained retention in care and treatment.

Supporting information

S$1 File. Combined In-depth interview guides.
(PDF)

Author Contributions

Conceptualization: Lillian B. Brown, Carol S. Camlin.

Data curation: Monica Getahun, Carol S. Camlin.

Formal analysis: Lillian B. Brown, Monica Getahun, Carol S. Camlin.
Funding acquisition: Elizabeth A. Bukusi, Moses R. Kamya, Diane V. Havlir.

Investigation: James Ayieko, Dalsone Kwarisiima, Asiphas Owaraganise, Mucunguzi Atu-
kunda, Winter Olilo, Craig R. Cohen.

Methodology: Maya L. Petersen, Edwin D. Charlebois, Diane V. Havlir.

Project administration: James Ayieko, Dalsone Kwarisiima, Winter Olilo, Tamara Clark.

PLOS ONE | https://doi.org/10.1371/journal.pone.0210126  January 23, 2019 13/16


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0210126.s001
https://doi.org/10.1371/journal.pone.0210126

©PLOS | ox

HIV care retention among men in East Africa

Supervision: James Ayieko, Asiphas Owaraganise, Mucunguzi Atukunda, Elizabeth A. Bukusi,

Moses R. Kamya, Maya L. Petersen, Edwin D. Charlebois, Diane V. Havlir, Carol S.
Camlin.

Writing - original draft: Lillian B. Brown, Monica Getahun.

Writing - review & editing: Lillian B. Brown, Monica Getahun, James Ayieko, Dalsone Kwar-

isiima, Asiphas Owaraganise, Mucunguzi Atukunda, Winter Olilo, Tamara Clark, Elizabeth
A. Bukusi, Craig R. Cohen, Moses R. Kamya, Maya L. Petersen, Edwin D. Charlebois,
Diane V. Havlir, Carol S. Camlin.

References

10.

11.

12

UNAIDS. AIDS by the numbers 2015. 2015.

Staveteig SW S; Head S.K.; Bradley S; Nybo E. Demographic Patterns of HIV Testing Uptake in Sub-
Saharan Africa. Calverton, Maryland, USA: ICF International, 2013.

Cornell M, Schomaker M, Garone DB, Giddy J, Hoffmann CJ, Lessells R, et al. Gender differences in
survival among adult patients starting antiretroviral therapy in South Africa: a multicentre cohort study.
PLoS medicine. 2012; 9(9):e1001304. Epub 2012/09/14. https://doi.org/10.1371/journal.pmed.
1001304 PMID: 22973181; PubMed Central PMCID: PMCPMC3433409.

Ochieng-Ooko V, Ochieng D, Sidle JE, Holdsworth M, Wools-Kaloustian K, Siika AM, et al. Influence of
gender on loss to follow-up in a large HIV treatment programme in western Kenya. Bulletin of the World
Health Organization. 2010; 88(9):681-8. Epub 2010/09/25. https://doi.org/10.2471/BLT.09.064329
PMID: 20865073; PubMed Central PMCID: PMCPMC2930357.

Kranzer K, Lewis JJ, Ford N, Zeinecker J, Orrell C, Lawn SD, et al. Treatment interruption in a primary
care antiretroviral therapy program in South Africa: cohort analysis of trends and risk factors. Journal of
acquired immune deficiency syndromes (1999). 2010; 55(3):e17-23. Epub 2010/09/10. https://doi.org/
10.1097/QAI1.0b013e3181f275fd PMID: 20827216; PubMed Central PMCID: PMCPMC3024539.

Hawkins C, Chalamilla G, Okuma J, Spiegelman D, Hertzmark E, Aris E, et al. Sex differences in antire-
troviral treatment outcomes among HIV-infected adults in an urban Tanzanian setting. AIDS (London,
England). 2011; 25(9):1189-97. Epub 2011/04/21. https://doi.org/10.1097/QAD.0b013e3283471deb
PMID: 21505309.

Takarinda KC, Harries AD, Shiraishi RW, Mutasa-Apollo T, Abdul-Quader A, Mugurungi O. Gender-
related differences in outcomes and attrition on antiretroviral treatment among an HIV-infected patient
cohort in Zimbabwe: 2007-2010. International journal of infectious diseases: IJID: official publication of
the International Society for Infectious Diseases. 2015; 30:98—105. Epub 2014/12/03. https://doi.org/
10.1016/j.ijid.2014.11.009 PMID: 25462184.

Marson KG, Tapia K, Kohler P, McGrath CJ, John-Stewart GC, Richardson BA, et al. Male, mobile, and
moneyed: loss to follow-up vs. transfer of care in an urban African antiretroviral treatment clinic. PloS
one. 2013; 8(10):e78900. Epub 2013/11/10. https://doi.org/10.1371/journal.pone.0078900 PMID:
24205345; PubMed Central PMCID: PMCPmc3812001.

Penot P, Hema A, Bado G, Kabore F, Sore I, Sombie D, et al. The vulnerability of men to virologic failure
during antiretroviral therapy in a public routine clinic in Burkina Faso. Journal of the International AIDS
Society. 2014; 17:18646. Epub 2014/01/18. https://doi.org/10.7448/IAS.17.1.18646 PMID: 24433983;
PubMed Central PMCID: PMCPMC3895258.

Mosha F, Muchunguzi V, Matee M, Sangeda RZ, Vercauteren J, Nsubuga P, et al. Gender differences
in HIV disease progression and treatment outcomes among HIV patients one year after starting antire-
troviral treatment (ART) in Dar es Salaam, Tanzania. BMC public health. 2013; 13:38. Epub 2013/01/
17. https://doi.org/10.1186/1471-2458-13-38 PMID: 23320567; PubMed Central PMCID:
PMCPMC3623886.

Kipp W, Alibhai A, Saunders LD, Senthilselvan A, Kaler A, Konde-Lule J, et al. Gender differences in
antiretroviral treatment outcomes of HIV patients in rural Uganda. AIDS care. 2010; 22(3):271-8. Epub
2010/04/15. https://doi.org/10.1080/09540120903193625 PMID: 20390506.

Boulle C, Kouanfack C, Laborde-Balen G, Boyer S, Aghokeng AF, Carrieri MP, et al. Gender Differ-
ences in Adherence and Response to Antiretroviral Treatment in the Stratall Trial in Rural District Hospi-
tals in Cameroon. Journal of acquired immune deficiency syndromes (1999). 2015; 69(3):355-64. Epub
2015/07/17. https://doi.org/10.1097/qai.0000000000000604 PMID: 26181708.

PLOS ONE | https://doi.org/10.1371/journal.pone.0210126  January 23, 2019 14/16


https://doi.org/10.1371/journal.pmed.1001304
https://doi.org/10.1371/journal.pmed.1001304
http://www.ncbi.nlm.nih.gov/pubmed/22973181
https://doi.org/10.2471/BLT.09.064329
http://www.ncbi.nlm.nih.gov/pubmed/20865073
https://doi.org/10.1097/QAI.0b013e3181f275fd
https://doi.org/10.1097/QAI.0b013e3181f275fd
http://www.ncbi.nlm.nih.gov/pubmed/20827216
https://doi.org/10.1097/QAD.0b013e3283471deb
http://www.ncbi.nlm.nih.gov/pubmed/21505309
https://doi.org/10.1016/j.ijid.2014.11.009
https://doi.org/10.1016/j.ijid.2014.11.009
http://www.ncbi.nlm.nih.gov/pubmed/25462184
https://doi.org/10.1371/journal.pone.0078900
http://www.ncbi.nlm.nih.gov/pubmed/24205345
https://doi.org/10.7448/IAS.17.1.18646
http://www.ncbi.nlm.nih.gov/pubmed/24433983
https://doi.org/10.1186/1471-2458-13-38
http://www.ncbi.nlm.nih.gov/pubmed/23320567
https://doi.org/10.1080/09540120903193625
http://www.ncbi.nlm.nih.gov/pubmed/20390506
https://doi.org/10.1097/qai.0000000000000604
http://www.ncbi.nlm.nih.gov/pubmed/26181708
https://doi.org/10.1371/journal.pone.0210126

®PLOS | one

HIV care retention among men in East Africa

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

Tsai AC, Siedner MJ. The Missing Men: HIV Treatment Scale-Up and Life Expectancy in Sub-Saharan
Africa. PLoS medicine. 2015; 12(11):e1001906. Epub 2015/11/26. https://doi.org/10.1371/journal.
pmed.1001906 PMID: 26599825; PubMed Central PMCID: PMCPMC4658175.

Druyts E, Dybul M, Kanters S, Nachega J, Birungi J, Ford N, et al. Male sex and the risk of mortality
among individuals enrolled in antiretroviral therapy programs in Africa: a systematic review and meta-
analysis. AIDS (London, England). 2013; 27(3):417-25. Epub 2012/09/06. https://doi.org/10.1097/
QAD.0b013e328359b89b PMID: 22948271.

Beckham SW, Beyrer C, Luckow P, Doherty M, Negussie EK, Baral SD. Marked sex differences in all-
cause mortality on antiretroviral therapy in low- and middle-income countries: a systematic review and
meta-analysis. Journal of the International AIDS Society. 2016; 19(1):21106. Epub 2016/11/12. https:/
doi.org/10.7448/IAS.19.1.21106 PMID: 27834182; PubMed Central PMCID: PMCPMC5103676.

Bor J, Rosen S, Chimbindi N, Haber N, Herbst K, Mutevedzi T, et al. Mass HIV Treatment and Sex Dis-
parities in Life Expectancy: Demographic Surveillance in Rural South Africa. PLoS medicine. 2015; 12

(11):e1001905; discussion e. Epub 2015/11/26. https://doi.org/10.1371/journal.pmed.1001905 PMID:

26599699; PubMed Central PMCID: PMCPMC4658174.

Camlin CS, Ssemmondo E, Chamie G, El Ayadi AM, Kwarisiima D, Sang N, et al. Men "missing" from
population-based HIV testing: insights from qualitative research. AIDS care. 2016; 28 Suppl 3:67-73.
Epub 2016/07/16. https://doi.org/10.1080/09540121.2016.1164806 PMID: 27421053.

Mburu G, Ram M, Siu G, Bitira D, Skovdal M, Holland P. Intersectionality of HIV stigma and masculinity
in eastern Uganda: implications for involving men in HIV programmes. BMC public health. 2014;
14:1061. Epub 2014/10/12. https://doi.org/10.1186/1471-2458-14-1061 PMID: 25304035; PubMed
Central PMCID: PMCPMC4200195.

Siu GE, Seeley J, Wight D. Dividuality, masculine respectability and reputation: how masculinity affects
men’s uptake of HIV treatment in rural eastern Uganda. Social science & medicine (1982). 2013;
89:45-52. Epub 2013/06/04. https://doi.org/10.1016/j.socscimed.2013.04.025 PMID: 23726215.

Connell RWM, J.W. Hegemonic Masculinity: Rethinking the Concept. Gender & Society. 2005; 19
(6):829-59.

Nyamhanga TM, Muhondwa EP, Shayo R. Masculine attitudes of superiority deter men from accessing
antiretroviral therapy in Dar es Salaam, Tanzania. Global health action. 2013; 6:21812. Epub 2013/10/
25. hitps://doi.org/10.3402/gha.v6i0.21812 PMID: 24152373; PubMed Central PMCID:
PMCPMC3807014.

Maeri IEA A; Getahun M; Charlebois E; Akatukwasa C; Tumwebaze D; Itiakorit H; Owino L; Kwarisiima
D; Ssemmondo E; Sang N; Kabami J; Clark T; Petersen M; Cohen C; Bukusi E; Kamya M; Havlir D;
Camlin CS. "How can | tell?" Consequences of HIV status disclosure among couples in eastern African
communities in the context of an ongoing HIV "test-and-treat" trial. AIDS care. 2016; 28(Suppl 3):59—
66.

Siu GE, Wight D, Seeley J. How a masculine work ethic and economic circumstances affect uptake of
HIV treatment: experiences of men from an artisanal gold mining community in rural eastern Uganda.
Journal of the International AIDS Society. 2012; 15 Suppl 1:1-9. Epub 2012/06/22. https://doi.org/10.
7448/ias.15.3.17368 PMID: 22713356; PubMed Central PMCID: PMCPMC3499901.

Geng EH, Odeny TA, Lyamuya R, Nakiwogga-Muwanga A, Diero L, Bwana M, et al. Retention in Care
and Patient-Reported Reasons for Undocumented Transfer or Stopping Care Among HIV-Infected
Patients on Antiretroviral Therapy in Eastern Africa: Application of a Sampling-Based Approach. Clinical
infectious diseases : an official publication of the Infectious Diseases Society of America. 2015. Epub
2015/12/19. https://doi.org/10.1093/cid/civ1004 PMID: 26679625.

Kwarisiima D, Kamya MR, Owaraganise A, Mwangwa F, Byonanebye DM, Ayieko J, et al. High rates of
viral suppression in adults and children with high CD4+ counts using a streamlined ART delivery model
in the SEARCH trial in rural Uganda and Kenya. Journal of the International AIDS Society. 2017; 20
(Suppl 4):21673. Epub 2017/08/05. PubMed Central PMCID: PMCPMC5577724. https://doi.org/10.
7448/1AS.20.5.21673 PMID: 28770596

Shade SBC W.; Kahn J.G.; Mwai D.; Mwanga F.; Kwarisiima D.; Owaranganise A.; Ayieko J.; Havlir D.
V.; Kamya M.R.; Charlebois E.D.; Petersen M.L.; Clark T.D.; Bukusi E.A.; Cohen C.R.; Jain V.
SEARCH Streamlined HIV Care is Associated with Shorter Wait Times Before and During Patient Visits
in Ugandan and Kenyan HIV Clinics. The 21st International AIDS Conference; Durban, South Africa
2016.

Brown LB, Havlir DV, Ayieko J, Mwangwa F, Owaraganise A, Kwarisiima D, et al. High levels of reten-
tion in care with streamlined care and universal test and treat in East Africa. AIDS (London, England).
2016; 30(18):2855-64. Epub 2016/09/08. https://doi.org/10.1097/qad.0000000000001250 PMID:
27603290.

Creswell JW. A Concise Introduction to Mixed Methods Research. Thousand Oaks, CA: Sage; 2015.

PLOS ONE | https://doi.org/10.1371/journal.pone.0210126  January 23, 2019 15/16


https://doi.org/10.1371/journal.pmed.1001906
https://doi.org/10.1371/journal.pmed.1001906
http://www.ncbi.nlm.nih.gov/pubmed/26599825
https://doi.org/10.1097/QAD.0b013e328359b89b
https://doi.org/10.1097/QAD.0b013e328359b89b
http://www.ncbi.nlm.nih.gov/pubmed/22948271
https://doi.org/10.7448/IAS.19.1.21106
https://doi.org/10.7448/IAS.19.1.21106
http://www.ncbi.nlm.nih.gov/pubmed/27834182
https://doi.org/10.1371/journal.pmed.1001905
http://www.ncbi.nlm.nih.gov/pubmed/26599699
https://doi.org/10.1080/09540121.2016.1164806
http://www.ncbi.nlm.nih.gov/pubmed/27421053
https://doi.org/10.1186/1471-2458-14-1061
http://www.ncbi.nlm.nih.gov/pubmed/25304035
https://doi.org/10.1016/j.socscimed.2013.04.025
http://www.ncbi.nlm.nih.gov/pubmed/23726215
https://doi.org/10.3402/gha.v6i0.21812
http://www.ncbi.nlm.nih.gov/pubmed/24152373
https://doi.org/10.7448/ias.15.3.17368
https://doi.org/10.7448/ias.15.3.17368
http://www.ncbi.nlm.nih.gov/pubmed/22713356
https://doi.org/10.1093/cid/civ1004
http://www.ncbi.nlm.nih.gov/pubmed/26679625
https://doi.org/10.7448/IAS.20.5.21673
https://doi.org/10.7448/IAS.20.5.21673
http://www.ncbi.nlm.nih.gov/pubmed/28770596
https://doi.org/10.1097/qad.0000000000001250
http://www.ncbi.nlm.nih.gov/pubmed/27603290
https://doi.org/10.1371/journal.pone.0210126

®PLOS | one

HIV care retention among men in East Africa

29.

30.

31.

32.

33.

34.

35.

Chamie G, Clark TD, Kabami J, Kadede K, Ssemmondo E, Steinfeld R, et al. A hybrid mobile approach
for population-wide HIV testing in rural east Africa: an observational study. Lancet HIV. 2016; 3(3):
e111-9. https://doi.org/10.1016/S2352-3018(15)00251-9 PMID: 26939734; PubMed Central PMCID:
PMCPMC4780220.

Charmaz K. Constructing Grounded Theory. 2nd ed. Thousand Oaks, CA: Sage Publications, Inc.;
2014.

Camlin CS, Neilands TB, Odeny TA, Lyamuya R, Nakiwogga-Muwanga A, Diero L, et al. Patient-
reported factors associated with reengagement among HIV-infected patients disengaged from care in
East Africa. AIDS. 2016; 30(3):495-502. https://doi.org/10.1097/QAD.0000000000000931 PMID:
26765940.

Wringe A, Roura M, Urassa M, Busza J, Athanas V, Zaba B. Doubts, denial and divine intervention:
understanding delayed attendance and poor retention rates at a HIV treatment programme in rural Tan-
zania. AIDS care. 2009; 21(5):632—7. Epub 2009/05/16. https://doi.org/10.1080/09540120802385629
PMID: 19444672.

Fleming PJ, Dworkin SL. The importance of masculinity and gender norms for understanding institu-
tional responses to HIV testing and treatment strategies. AIDS (London, England). 2016; 30(1):157-8.
Epub 2016/01/06. https://doi.org/10.1097/qad.0000000000000899 PMID: 26731760; PubMed Central
PMCID: PMCPMC4703363.

Skovdal M, Campbell C, Madanhire C, Mupambireyi Z, Nyamukapa C, Gregson S. Masculinity as a bar-
rier to men’s use of HIV services in Zimbabwe. Globalization and health. 2011; 7:13. Epub 2011/05/18.
https://doi.org/10.1186/1744-8603-7-13 PMID: 21575149; PubMed Central PMCID:
PMCPMC3107786.

Dovel K, Yeatman S, Watkins S, Poulin M. Men’s heightened risk of AIDS-related death: the legacy of
gendered HIV testing and treatment strategies. AIDS (London, England). 2015; 29(10):1123-5. Epub
2015/06/04. https://doi.org/10.1097/gad.0000000000000655 PMID: 26035315; PubMed Central
PMCID: PMCPMC4454403.

PLOS ONE | https://doi.org/10.1371/journal.pone.0210126  January 23, 2019 16/16


https://doi.org/10.1016/S2352-3018(15)00251-9
http://www.ncbi.nlm.nih.gov/pubmed/26939734
https://doi.org/10.1097/QAD.0000000000000931
http://www.ncbi.nlm.nih.gov/pubmed/26765940
https://doi.org/10.1080/09540120802385629
http://www.ncbi.nlm.nih.gov/pubmed/19444672
https://doi.org/10.1097/qad.0000000000000899
http://www.ncbi.nlm.nih.gov/pubmed/26731760
https://doi.org/10.1186/1744-8603-7-13
http://www.ncbi.nlm.nih.gov/pubmed/21575149
https://doi.org/10.1097/qad.0000000000000655
http://www.ncbi.nlm.nih.gov/pubmed/26035315
https://doi.org/10.1371/journal.pone.0210126

