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Abstract

In this study, we measured Rwandan men’s engagement in HIV services based on the UNAIDS 

90-90-90 targets and assessed factors associated with linkage to HIV services. We analyzed the 

Rwanda Population-based HIV Impact Assessment (RPHIA) data for 15- to 64-year-old males. 

We conducted bivariate analysis to assess the distribution and association of sociodemographic 

characteristics with UNAIDS 90-90-90 targets. We adjusted multivariable models to understand 

the effect measurement of associated factors and determine the factors that best predict the 

achievement of UNAIDS 90-90-90. Of 13 780 males aged 15–64 years who participated in the 

RPHIA and consented to the blood draw and HIV testing, 302 had a positive HIV result, while 

301 had valid responses to all variables analyzed in this paper and were included in the analysis. 

We found that age group was an explanatory and predictive factor for achievement of UNAIDS 

90-90-90. Younger men living with HIV (MLHIV) are less likely to have achieved UNAIDS 

90-90-90 compared to MLHIV 50–64 years old: adjusted odds ratio (aOR) for MLHIV aged 

15–34 years was 0.21 (0.08–0.53) and aOR for MLHIV aged 35–49 years was 0.77 (0.36–1.66). 

To close the UNAIDS 90-90-90 gap in Rwanda, innovative service delivery strategies are needed 

to support young MLHIV to reach 90-90-90.
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1 | INTRODUCTION

Rwanda, a small, land-locked country in East Africa, faces a generalized human 

immunodeficiency virus type 1 (HIV-1) epidemic since 1983. With a resident population 

estimate of almost 13 million people,1 over 210 000 adults were living with HIV in 2018.2 

Recent data showed that Rwanda is among the few countries that have achieved the global 

UNAIDS 90-90-90 targets and are expected to achieve HIV epidemic control in the next 

5 years.3 The UNAIDS 90-90-90 targets were announced in 2014, and called for 90% of 

people living with HIV (PLHIV) knowing their status, 90% of those diagnosed on treatment, 

and 90% of those on treatment achieving viral load suppression (VLS) by 2020.

Despite the achievements of the Rwanda HIV National Response, the gender discrepancy 

in the access to HIV services and engagement into the HIV continuum of care remains 

an important public health problem. Data from the 2018–2019 Rwanda Population-based 

HIV Impact Assessment (RPHIA) show that 85.6% of HIV-positive women and 80.4% of 

HIV-positive men were already aware of HIV status when tested in RPHIA; out of these, 

97.6% of women and 97.2% men were on ART; and out of these, 92.4% of women and 

85.4% of men reached VLS.3,4

To decrease the gender disparities, Rwanda HIV program has supported and scaled up 

various interventions to encourage male engagement in HIV testing, including HIV self-

testing kits and home-based HIV testing but still, the gender disparity remains.5–7 The 

gender discrepancy in access to HIV services is observed globally. In 2019, treatment 

coverage globally was 12 percentage points higher among women living with HIV than 

among men living with HIV (MLHIV), and VLS was 10 percentage points higher.8 This 

treatment gap among MLHIV is an important driver of the higher number of new HIV 

infections among women in sub-Saharan Africa. Recent evidence has shown that closing 

these gaps contributes to the decline in the incidence of HIV among women.9–11 Therefore, 

prioritizing the male population’s access to HIV services is a key component of an HIV 

response.

The factors contributing toward poor uptake of HIV services among men are multifaceted.12 

Lack of confidentiality, stigmatizing beliefs, and fear of discrimination in the event of 

a positive test, transport difficulties, and low perceived risk of HIV infection have been 

reported as some of the deterrents to the uptake of HIV testing services among men.13,14 

These obstacles have a direct impact on their flow throughout the HIV continuum of care, 

with studies persistently reporting lower VLS rates among males compared to their female 

counterparts.15

To better guide the HIV response efforts in Rwanda, our paper aims to provide updated 

data on male engagement in the HIV continuum of care and to identify the associated and 

predictive factors of the male engagement in HIV services in Rwanda.
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2 | MATERIALS AND METHODS

We analyzed secondary data from 15- to 64-year-old males that participated in the RPHIA 

conducted from October 2018 to March 2019. Details on the RPHIA data used for the 

analysis and on the secondary analysis conducted in this study are described below.

The main aim of the RPHIA is to estimate the current HIV prevalence and incidence, HIV 

risk behaviors, attitude toward HIV transmission, evaluating the HIV program impact from 

the self-awareness of HIV status to the VLS at national and subnational level in Rwanda. A 

summary of the RPHIA methods is presented in this paper, but this information can be found 

in detail in the survey final report.4

The 2018–2019 RPHIA was a nationally representative, cross-sectional, two-stage, 

population-based survey of households (HHs) located in 375 selected enumeration areas 

(EAs) across all the districts of Rwanda. An average of 30 HHs was randomly selected per 

EA. Individuals 10–64 years of age who were usual HH members or visitors who slept the 

night before in the sampled HH were eligible to participate in the survey. Human subjects 

and ethical approval for the RPHIA survey was granted by the Rwanda National Ethics 

Committee (Ref: IRB-00001497), and the Institutional Review Boards at the Centers for 

Disease Control and Prevention (CDC; Ref: #6760) and at the Columbia University (Ref. 

IRB-AAAR8357).

The RPHIA survey collected data through HH and individual questionnaires and through 

collection of blood sample for HIV related tests. The HH questionnaire included questions 

on the members of the HH, assets, economic status, death occurred, and so on. The 

individual questionnaire covered all demographics characteristics, HIV risks behaviors, 

exposure to HIV intervention measures, sexual behaviors, social norms, HIV knowledge, 

HIV testing experience, HIV stigma, and parental support.

HIV rapid test was conducted at the HH following the Rwanda HIV testing algorithm, which 

includes two tests: first, Alere Combo (Alere Determine™ HIV-1/2 Ag/Ab Combo) (Alere 

Inc.) followed by the HIV 1/2 Stat-Pak™ (Chembio Diagnostic Systems). Individuals with a 

nonreactive result on the first test were classified as HIV negative and those with a reactive 

result on both tests were classified as HIV positive. Individuals who had a reactive result 

on the first test and nonreactive on the second test were classified as inconclusive. The 

specimens that tested HIV positive and inconclusive at the HH were confirmed using the 

Geenius™ HIV 1/2 Supplemental Assay (Bio-Rads). A positive Geenius result was used as 

the final HIV-positive status for the survey.

Individuals with a positive Geenius result, had their plasma samples tested to measure 

viral load (HIV RNA copies/mL), using COBAS® TaqMan® Analyzer on the COBAS 

AmpliPrep/COBAS TaqMan HIV-1 Test, v2.0 instrument (Roche Molecular Diagnostics). 

If plasma was insufficient, their dried blood spots (DBS) samples was tested to measure 

viral load with the COBAS AmpliPrep/COBAS TaqMan HIV-1 Test v2.0 free virus 

elution protocol. Additionally, all the HIV-positive participants had qualitative screening 

for detectable concentrations of the antiretrovirals (ARVs: efavirenz, tenofovir, nevirapine 
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and atazanavir), conducted on DBS specimens by means of high-resolution liquid 

chromatography coupled with tandem mass spectrometry.

2.1 | Data analysis

Anonymized data from 15- to 64-year-old males that consented for the biomarker 

procedures in the RPHIA and had valid responses to variables on self-report of awareness of 

HIV status and on ART uptake were used for this analysis.

First, we conducted a bivariate analysis to assess the distribution and association of 

sociodemographic characteristics with each one of the three indicators used to measure the 

conditional, laboratory-based UNAIDS 90-90-90 targets, separately: MLHIV who reported 

knowing their HIV status, defined by self-report and/or detectable ARVs in the blood (first 

90); of these, men that are on ARV therapy (ART), defined by self-report and/or detectable 

ARVs in the blood (second 90); and among these, men that achieved VLS, defined as 

HIV-1 RNA copies per mL lower than 1000 copies/mL (third 90). Sociodemographic 

characteristics were considered associated with each of the three outcomes of interest if 

the chi-square p value was lower than 0.05.

Second, we conducted a bivariate analysis to assess the distribution and association 

of sociodemographic characteristics to an indicator named “achievement of UNAIDS 

90-90-90,” defined as the percentage of MLHIV that were aware of their status and were on 

ARVs and had achieved VLS.

Finally, two multivariable models were built to understand both the effect measurement 

of the associated factors to the achievement of UNAIDS 90-90-90 (Model 1) and for 

determining the factors that best predict the achievement of UNAIDS 90-90-90 (Model 2). 

The prediction model provides information that helps us identify people or groups at high or 

elevated risk of not having achieved UNAIDS 90-90-90, so that they can be offered proven 

interventions, or other mitigation can be implemented.

Model 1 included previously known confounding variables (marital status, geographical 

location (province of residence), residence status (urban/rural)) in the association between 

age group and the indicator achievement of UNAIDS 90-90-90. Model 2 was built using 

Akaike Information Criterion (AIC) to assess model fit.16 Logistic regression was utilized to 

compute adjusted odds ratios (aORs) for both models. All results presented in the analysis 

are based on weighted estimates. Analysis weights account for sample selection probabilities 

and adjusted for nonresponse and noncoverage. All the analysis was conducted using SAS 

9.4.

3 | RESULTS

Out of the 14 025 eligible 15- to 64-year-old male participants, 13 821 consented to 

the individual interview and, of these, 13 780 also provided consent for the biomarker 

procedures, which included pre- and posttest counseling, blood draw and HIV test at the 

HH level, and other HIV related blood tests, described in the methods section. Among 

participants that were tested, 302 had a final positive HIV status in the survey, of which 301 
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had complete self-reported data on awareness of HIV positive status and ART intake and 

were included in this analysis (Figure 1).

Table 1 shows the results of the bivariate analysis conducted to identify social demographic 

characteristics associated with each of the UNAIDS 90-90-90 indicators, namely: percentage 

of MLHIV that are aware of their positive status (first 90); percentage of MLHIV that are 

aware of their positive status and are on ART (second 90); and percentage of those on 

ART that have reached VLS (third 90). In the bivariate analysis, marital status (p value < 

0.001) and age (p value = 0.004) were significantly associated with awareness of positive 

HIV status (first 90) among the 15- to 64-year-old males in Rwanda. Among MLHIV that 

are married or living together with a partner, a higher proportion (89.4%) know their HIV 

status, compared to those that were never married (54.7%) and that are divorced, widowed, 

or separated (67.8%). Only 56.6% of the younger MLHIV, aged 15–34 years old were 

aware of their HIV status compared to those aged 35–49 years old (87.2%) and 50–64 

years old (89.2%). None of the variables assessed in the bivariate analysis were significantly 

associated with being on ART (second 90) or achieving VLS (third 90).

Table 2 shows the results of the bivariate analysis conducted to identify social demographic 

characteristics associated with the achievement of the UNAIDS 90-90-90 targets, defined 

as the percentage of MLHIV that have achieved the first, second, and third UNAIDS 

targets. The bivariate analysis showed that age (p value < 0.0001) and marital status (p 

value < 0.003) were associated with the achievement of the UNAIDS 90-90-90 targets and 

these variables were included in Model 1. Other previously known confounding variables—

marital status, province, and residence (urban/rural)—were also included and kept on Model 

1, even if not significantly associated with the outcome of interest in the bivariate analysis. 

Model 1 shows that, when adjusted for marital status, residence, and province, younger 

MLHIV are less likely to have achieved the UNAIDS 90-90-90 targets when compared 

to MLHIV who are 50–64 years old: aOR for the 15- to 34-year-old age group is 0.21 

(0.08–0.53) and aOR for the 35- to 49-year-old age group is 0.77 (0.36–1.66).

Table 3 illustrates the process used to adjust the prediction model (Model 2). The model 

described on Step 2, that includes age group and province, presents the lowest AIC and 

therefore was selected as the best fit model. Similar to the results presented in Model 1, 

Model 2 shows that the younger the MLHIV, the less likely they are to achieve UNAIDS 

90-90-90. When compared to the MLHIV aged 50–64 years old, the aOR for the 15- to 

34-year-old age group is 0.15 (0.07–0.33) and the aOR for the 35- to 49-year-old age 

group is 0.73 (0.35–1.54). The age group variable is, therefore, both an explanatory and a 

predictive factor for the achievement of UNAIDS 90-90-90.

4 | DISCUSSION

According to the UNAIDS model, reaching the 90-90-90 target would reduce the annual 

number of new infections by 90% by 2030.17 The number of AIDS-related deaths would 

also fall by 80% by 2030.17 The model was based on available diagnostic and treatment 

technologies in 2015, with the expectation that the likely emergence and uptake of additional 
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medical innovations (such as improved diagnostic tools and longer-acting antiretrovirals) 

will ensure at least a 90% reduction in AIDS-related deaths by 2030.17

The RPHIA survey provided the first population-level estimates of VLS among men in 

Rwanda.4 Although it is encouraging that among MLHIV, 80% were aware of their HIV-

positive status, 97% of those were on ART and 85% had achieved VLS, more remains to 

be done. Other studies have consistently reported lower VLS among men in Rwanda.6,18,19 

In Namibia, although the country achieved the 90-90-90 targets by 2020, lower VLS among 

men delayed achievement of these targets.20–22 Men, in general have been reportd to have 

lower uptake of HIV services. This pattern is also observed in key hard-to-reach groups 

among men, for example, men who have sex with men (MSM). In countries were MSM 

are criminalized, their uptake of HIV testing services is lower and, often, there is limited 

research in this population. Information gaps in the HIV epidemics among the MSM affects 

the effectiveness of the HIV response interventions for the sub-group,23 and hence slowing 

progress toward 90-90-90 as interventions will not be based on empirical evidence. In 

Rwanda, a study conducted in 2018 among MLHIV who have sex with men in Rwanda, 

showed that only 59% reach VLS suggesting suboptimal ART linkage, retention, and 

adherence; as well as potential acquired and transmitted ART resistance.18

Among MLHIV that were married or lived together with a partner, a higher proportion 

(89.4%) know their HIV status, compared to those that were never married (54.7%) and 

that are divorced, widowed, or separated (67.8%). Being married has been associated 

with receiving an HIV test among men in South Africa24 and Uganda.25 Similar 

findings have also been reported in a multicountry analysis of Demographic and Health 

Survey data among men from Chad, Ghana, Malawi, Nigeria, Tanzania, Uganda, Zambia, 

and Zimbabwe.26 This may be attributed to the mature couple testing strategies27 and 

community-based interventions that promote partners testing through secondary distribution 

of HIV self- test kits.28,29 Further, HIV status disclosure strategies may also account for the 

improved testing rates among married men compared.25

Our findings indicated that only 56.6% of the younger MLHIV, aged 14–35 years old were 

aware of their HIV status compared to those aged 35–49 years old (87.2%) and 50–64 years 

old (89.2%). Similar findings have been reported inTanzania30 and Côte d’Ivoire.31 Previous 

studies have revealed that older men have higher HIV-related knowledge and have had more 

time to get tested than younger men.31 Our findings further revealed that the younger the 

MLHIV, the less likely they are to achieve UNAIDS 90-90-90.

5 | CONCLUSIONS

Although Rwanda has made significant progress toward achieving the UNAIDS 90-90-90 

targets, in the context of HIV services, younger men remain an underserved population. 

There is a need to better understand the more complex, multilevel factors that contribute 

to young men’s low uptake of HIV-related services to design and implement health system 

policies, programs, and service delivery strategies to ensure better provision of HIV services 

for this population.
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FIGURE 1. 
RPHIA male participant flowchart. Rwanda, 2018–2019. RPHIA, Rwanda Population-based 

HIV Impact Assessment.
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