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Abstract

Background: Many men with HIV express fertility intentions and nearly half have HIV-

uninfected sexual partners. We measured partner pregnancy among a cohort of men accessing 

antiretroviral therapy (ART) in Uganda.

Methods: Self-reported partner pregnancy incidence and bloodwork (CD4, HIV-RNA) were 

collected quarterly. Interviewer-administered questionnaires assessed men’s sexual and 

reproductive health annually and repeated at time of reported pregnancy (2011–2015). We 

measured partner pregnancy incidence overall, by pregnancy intention, and by reported partner 

HIV-serostatus. We assessed viral suppression (≤400 copies/mL) during the peri-conception 

period. Cox proportional hazard regression with repeated events identified predictors of partner 

pregnancy.
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Results: Among 189 men, baseline median age was 39.9 years [IQR:34.7,47.0], years on ART 

was 3.9 [IQR:0.0,5.1], and 51% were virally suppressed. Over 530.2 person-years of follow-up, 63 

men reported 85 partner pregnancies (incidence=16.0/100 person-years); 45% with HIV-

serodifferent partners. By three years of follow-up, 30% of men reported a partner pregnancy, with 

no difference by partner HIV-serostatus (p=0.75). 69% of pregnancies were intended, 18% wanted 

but mis-timed, and 8% unwanted. 78% of men were virally suppressed prior to pregnancy report. 

Men who were younger (aHR:0.94/year;95%CI:0.89–0.99), had incomplete primary education 

(aHR:2.95;95%CI:1.36–6.40), and reported fertility desires (aHR:2.25;95%CI:1.04–4.85) had 

higher probability of partner pregnancy.

Conclusion: A high incidence of intended partner pregnancy highlights the need to address 

men’s reproductive goals within HIV care. Nearly half of pregnancy partners were at-risk for HIV 

and one-quarter of men were not virally suppressed during peri-conception. Safer conception care 

provides opportunity to support men’s health and reproductive goals, while preventing HIV 

transmission to women and infants.
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INTRODUCTION

Globally, millions of men and women living with HIV want to have children and an 

estimated half have HIV-uninfected sexual partners1–6. For the majority, achieving 

pregnancy involves condomless sex, presenting risks of HIV transmission to uninfected 

partners and infants. To achieve global 90–90–90 goals and eliminate perinatal HIV 

transmission, comprehensive HIV treatment and prevention strategies are needed that 

address the reproductive rights and desires of HIV-affected men and women1.

A range of safer conception strategies create opportunities to support individuals and 

couples to meet reproductive goals with minimal HIV risk1. These strategies include 

sustained use of antiretroviral therapy with viral suppression by the partner living with HIV 

and/or pre-exposure prophylaxis (PrEP) by the HIV-uninfected partner, which effectively 

eliminate HIV transmission risk during condomless sex7–11. Treatment for sexually 

transmitted infections may further reduce HIV risk1. For HIV-serodifferent couples in which 

the female partner is living with HIV, male medical circumcision and home insemination 

reduce sexual HIV-transmission while allowing for conception1. For men living with HIV 

(MLWH), sperm washing with insemination offers additional options when such services are 

available and accessible12,13.

While increasing attention has focused on improving access to safer conception care for 

women14–16, less is known about the needs of men. In Uganda2,3,5 and globally1, 

approximately half of MLWH have HIV-uninfected partners17 and an estimated 30–50% of 

MLWH desire children. Yet globally, heterosexual men are poorly engaged in HIV care18 

and largely absent from sexual and reproductive health programming19. Men are less likely 

than women to engage in HIV care, initiate antiretroviral therapy, and achieve a suppressed 

HIV viral load18,20, which compromises their health and survival outcomes and exposes 
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potential pregnancy partners to HIV. Constructs of masculinity contribute to men’s control 

of many relationship and reproductive decisions21, and accordingly women report limited 

power within sexual relationships22. Such gender and power inequities contribute to strong 

gender normative expectations for childbearing, regardless of HIV status and risk21,23. 

Despite these gender dynamics, safer conception interventions have primarily focused on 

women15,16. Previous work in Uganda highlights that MLWH are eager to discuss their 

reproductive goals with providers1,23,24; however, providers are unlikely to initiate such 

discussions in part because little is known about men’s reproductive health needs25.

Given men’s often dominant role in couple decision-making regarding reproductive goals, 

plans, and practice, including uptake of HIV prevention strategies1,24, new approaches are 

required to inform safer conception services that include men. To inform the design and 

implementation of such services, we measured partner pregnancy incidence, intention, and 

predictors among MLWH enrolled in HIV care in rural Uganda.

METHODS

Study design and participants

This study was conducted in Mbarara District, a rural setting (population 418,200) located 

approximately 265 kilometres southwest of Kampala, Uganda. In Uganda, HIV prevalence 

among adult males (aged 15–64 years) is 4.7% compared to 7.6% among adult females20. 

The estimated total fertility rate in Mbarara is 7.0 children per woman and the regional adult 

HIV prevalence is 7.9%, amongst the highest in the country20.

Study participants were enrolled in the Uganda AIDS Rural Treatment Outcomes (UARTO) 

prospective cohort study between 2005–2012 with follow-up until September 2015. 

Treatment-naïve men and women living with HIV were recruited from the HIV treatment 

clinic at Mbarara Regional Referral Hospital, which offers comprehensive HIV care at no-

cost to patients. Clients who were ≥18 years old and living within 60km of the clinic were 

eligible to enroll in this cohort.

All participants provided voluntary written informed consent. Study procedures were 

approved by the Institutional Ethics Review Boards of Mbarara University of Science and 

Technology (Uganda), Partners Human Research Committee at Massachusetts General 

Hospital (Boston, USA), and Simon Fraser University (Burnaby, Canada). Consistent with 

national guidelines, approvals were also obtained from the Uganda National Council for 

Science and Technology and the Research Secretariat in the Office of the President.

Procedures

All cohort participants completed phlebotomy (CD4 cells/mm3, HIV-RNA) and interviewer-

administered questionnaires, detailing mental and physical health, behavior, and pregnancy 

incidence (self or partner), quarterly. Annual questionnaires assessed socio-demographics.

In October 2011, the Reproductive Health Component study of the cohort was initiated to 

assess additional sexual and reproductive health outcomes, relationship dynamics, fertility 

desires, and attitudes and feelings about reported pregnancies. Between 2011 and 2015, all 
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male participants completed the Reproductive Health Component questionnaire annually. 

Every three months (quarterly) male participants were asked about partner pregnancy. For 

men reporting a new pregnancy at any quarterly assessment, the Reproductive Health 

Component questionnaire was then repeated, thus potentially preceding the next scheduled 

annual questionnaire. Procedures for female UARTO participants are detailed elsewhere26.

Questionnaires were developed by Ugandan and global experts in HIV and sexual and 

reproductive health. Questionnaires were translated from English into Runyankole, the 

dominant local language, and then back-translated into English. Questionnaires (available in 

English and Runyankole) were administered by bilingual interviewers who had completed 

extensive training in survey administration. Consistent with research site standards, 

participants were given a small honorarium for their participation and reimbursed for 

transportation costs at each study visit.

Inclusion and exclusion criteria

Starting in 2005, 235 men and 524 women living with HIV were enrolled in the parent 

cohort study. This analysis of partner pregnancy incidence includes male participants who 

completed the Reproductive Health Component questionnaire at least once (considered the 

‘baseline’ visit) beginning October 2011 with follow-up to September 2015. All men, 

regardless of reported sexual activity, were included in the partner pregnancy analysis. We 

excluded one participant who reported a vasectomy prior to study enrolment.

Measures

Primary outcomes—At each quarterly study visit, men reported on partner pregnancies 

and partnership characteristics among up to four sexual partners in the previous year or since 

the previous visit. For each reported partner pregnancy, men were asked to report the 

pregnancy outcome. Among reported livebirths, men were asked about infant HIV testing 

and status within one year. While relying on men’s report of partner pregnancy is likely to 

underestimate true pregnancy incidence, we identified this as the best option to assess 

partner pregnancy because we were (1) concerned about limiting partner pregnancy data to 

the small proportion of couples who are able to present to care together; and (2) interested in 

understanding partner pregnancy incidence from the perspective of men living with HIV.

Partner pregnancy incidence rate was computed using person-time methods. For time-to-

event analyses, we analyzed the time to first reported pregnancy. For those with an event 

(i.e., partner pregnancy), the event time was based on the date that the participant first 

reported a pregnant partner. For those who did not have a pregnant partner during the course 

of follow-up, person-time was censored at the last UARTO study visit. For both those with 

events and those censored, the start time was first completion of the Reproductive Health 

Component questionnaire. Thus, time-to was calculated as the number of months from first 

completion of the Reproductive Health Component questionnaire through to either first 

report of pregnancy or last study visit.

The pregnancy partner’s HIV-serostatus was assessed at first report of pregnancy, as reported 

by the male partner in response to a question about their partner’s HIV status at the last 
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sexual encounter. We identified pregnancies within HIV-seroconcordant (i.e., HIV-positive 

pregnancy partner) or HIV-serodifferent (HIV-negative or HIV-status unknown pregnancy 

partner) partnerships. For four participants missing data on pregnancy partner’s HIV status, 

we extrapolated a partner HIV status by assessing relationship and partner HIV status at the 

visits immediately prior to and after the visit where a pregnancy was reported. All reported 

partner pregnancies were assumed to be fathered by the male participant reporting them.

We assessed the proportion of pregnancies where the male index partner had laboratory 

confirmation of viral suppression (HIV-RNA ≤400 copies/mL) during the peri-conception 

period, defined as viral suppression at the closest study visit prior to first pregnancy report. 

For participants reporting partner pregnancy at ART initiation, we assumed an unsuppressed 

viral load.

At first report of pregnancy, we assessed the participant’s attitudes and feelings about the 

pregnancy27 (i.e., “Thinking back to just before she got pregnant, how did you feel about her 
becoming pregnant?”) as well as his thoughts of his partner’s attitudes and feelings. A 

pregnancy was considered ‘intended’ if the participant reported “I wanted to get pregnant 
sooner” or “I wanted to get pregnant then”; considered ‘mistimed’ if he reported “I wanted 
to get pregnant later”; or ‘unwanted’ if he reported “I did not want her to be pregnant then or 
at any time in the future”. Both mistimed and unwanted pregnancies were classified as 

unintended (vs. intended) pregnancies28. We also assessed whether the participant (or his 

partner) was “trying” to get pregnant (Yes vs No) and how happy he felt when he found out 

that his partner was pregnant (5-point Likert scale from ‘Very Unhappy’ to ‘Very Happy’).

Covariates—We examined the association of incident partner pregnancy with baseline and 

time-updated variables, including socio-demographic characteristics (age, marital status, 

employment, education, and household income), sexual and reproductive history (number of 

children fathered, fertility desire, number of sexual partners in the 12 months before 

interview, HIV-serostatus disclosure to primary sexual partner, and knowledge of partner’s 

HIV-serostatus), and HIV clinical history confirmed via clinical chart review and laboratory 

data (time on ART, CD4 at ART initiation, most recent CD4, and most recent viral load). 

Socio-economic status was assessed using the Filmer-Pritchett Asset Index, which estimates 

wealth based on asset ownership and housing characteristics, with higher scores indicative of 

greater wealth29.

Statistical analysis

We compared baseline characteristics of men who did and did not report partner pregnancy 

using Pearson’s chi-squared test or Fisher’s exact test for categorical variables and 

Wilcoxon’s Rank Sum test for continuous variables.

We used Kaplan-Meier methods to measure time to first partner pregnancy overall and by 

pregnancy partner HIV-serostatus. Log rank test assessed differences.

Cumulative incidence of partner pregnancies was calculated as the total number of partner 

pregnancies reported over the follow-up period (including multiple unique pregnancies per 

male participant) by person-years of follow-up. No person-time was eliminated from the 
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denominator while his partner was pregnant given that some men reported (or may have had) 

multiple partners and that we had incomplete data on the length of each pregnancy.

Generalized estimating equation (GEE) Poisson models were used to calculate partner 

pregnancy incidence rates (per 100 person-years) with 95% confidence intervals. We used 

modified Poisson GEE methods accounting for repeated measures to assess and compare the 

proportion of all pregnancies occurring within HIV-seroconcordant and HIV-serodifferent 

partnerships where the male index partner was virally suppressed.

Cox Proportional Hazards regression was used to produce unadjusted estimates of the 

association between baseline covariates and hazard of partner pregnancy. A multivariable 

model investigated independent baseline and time-updated predictors of partner pregnancy. 

Time-updated variables included: Asset Index, HIV-serostatus disclosure, knowledge of 

primary partner’s HIV status, primary partner’s HIV status, fertility desire, CD4, and viral 

suppression. For the latter three variables, we imputed missing data with the last observation 

(within 12 months of the visit) carried forward. For time-updated viral load, only values 

reported within 14 months of the first pregnancy report visit were included. We selected 14 

months since viral load testing is typically performed annually in most clinical settings in 

sub-Saharan Africa, and allowing a 2-month window around a scheduled study visit.

The final model was conducted using a backwards stepwise elimination technique, whereby 

the least significant variable was dropped until the final model had the optimum (minimum) 

AIC while maintaining covariates with type III p-values <0.2030.

RESULTS

Overall, 189 MLWH completed the Reproductive Health Component questionnaire at least 

once, and were included in this analysis (i.e., 189/235; 80% of all men enrolled in UARTO). 

Men included in this analysis (n=189) were more likely to be married (56% vs 33%; 

p=0.005) and have a higher Asset Index (median scores of −0.20 vs −1.10; p=0.005) at 

UARTO enrollment, compared with men who were excluded (n=46). We detected no 

differences between groups in terms of age, education, employment status, income, or 

number of children.

Baseline characteristics

At first completion of the Reproductive Health Component questionnaire (i.e. baseline), 

median age was 39.9 years [IQR: 34.7–47.0], 93% of men were employed, 49% had not 

completed primary education, median monthly household income was 170,000 UGX (~$99 

USD) [IQR: 80,000–300,000], and a median Asset Index score of −0.2 [IQR: −1.2, 1.5]. 

Median number of prior livebirths was 4 [IQR: 2–6] and 33% reported desiring a child now 

or in the future (i.e., fertility desire). Most (77%) were married and 19% reported two or 

more sexual partners in the 12 months prior to interview. Of men with a sexual partner, 88% 

had disclosed their HIV-serostatus to their partner and 80% knew their partner’s HIV-

serostatus. Median years since HIV diagnosis was 4.9 [IQR: 2.5–6.4], median years on ART 

was 3.9 [IQR: 0–5.1], and median CD4 at ART initiation was 175 [IQR 86–277]. Overall 
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51% of men were virally suppressed, including 90% of those on ART for ≥3 months (Table 

1).

Several baseline characteristics (including younger age, being married, lower education, 

fertility desire, HIV disclosure, knowledge of partner’s HIV status, and fewer years on ART) 

were associated (p<0.05) with reporting a partner pregnancy after study enrollment.

Partner pregnancy incidence

Among 189 men followed over 530.2 person-years (PYs), 63 men (33%) reported at least 

one partner pregnancy. Of these, 46 (73%) reported one, 12 (19%) reported two, and five 

(8%) reported three incident partner pregnancies, totaling 85 pregnancies (partner pregnancy 

incidence  rate=16.0 per 100 PYs; 95% CI: 13.0–19.8).

The 85 pregnancies resulted in 62 live births (73%). Among the 62 livebirths, 17 participants 

(27%) reported knowing the infant’s HIV testing status. Among these 17 infants, only 11 

men knew the test results and reported that the infant tested HIV-negative. Thus, of 62 

livebirths, 18% of infants were known to be HIV-negative while the HIV status of the 

remaining 82% was unknown by the male pregnancy partner.

By one, two, and three years post-first completion of the reproductive health questionnaire, 

the cumulative probability of partner pregnancy was 14%, 23%, and 30%, respectively. No 

difference in time to first pregnancy was detected by pregnancy partner HIV-serostatus 

(p=0.75) (Figures 1a, 1b).

Pregnancy partner HIV-serostatus and viral suppression

Of 85 pregnancies, 38 (45%) occurred with an HIV-serodifferent partner (including 24/38 

with a known HIV-negative partner), while 47 (55%) occurred with an HIV-seroconcordant 

partner. The male partner was not virally suppressed at the study visit prior to pregnancy 

report in 19 (22%) of all pregnancies, including 7 (18%) and 12 (26%) of pregnancies that 

occurred with an HIV-serodifferent or HIV-seroconcordant partner, respectively (p=0.46) 

(Figure 2).

Of the 19 pregnancies where the male partner was not virally suppressed during the peri-

conception period, 10 were reported at UARTO enrollment and assumed to be not virally 

suppressed (given that cohort enrollment coincided with ART initiation, as per the study 

design). For the remaining 9 pregnancies, median viral load of men who were not virally 

suppressed was 4.38 log10 copies/mL [IQR: 4.12–5.52] and median time between viral load 

assessment and first report of pregnancy was 3.82 months [IQR: 3.68–4.31]. For all virally 

suppressed participants, median time between viral load assessment and first report of 

pregnancy was 7.33 months [IQR: 3.78–10.86].

Attitudes and feelings about the pregnancy

Of 72 pregnancies with non-missing responses, 50 (69%) were reported as intended, 13 

(18%) were mis-timed, and 6 (8%) were unwanted (the remaining 3 (4%) “didn’t care”). 

Similarly, 53 (74%) of men reported that his partner intended the pregnancy, 12 (17%) that 

his partner mistimed the pregnancy, and 4 (6%) that his partner did not want the pregnancy. 
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For 49 (68%) of the pregnancies, men reported “trying” for pregnancy and for 56 (80%), 

men reported that his partner was trying for pregnancy (Figure 3). For 55 (77%) of the 

pregnancies, men reported that they were very happy (n=30; 42%) or happy (n=25; 35%) 

when they found out about their partner’s pregnancy. The remaining 17 (24%) were not sure 

(n=4; 6%), unhappy (n=6; 8%), or very unhappy (n=7; 10%).

Feelings about the pregnancy strongly correlated with reports about pregnancy intention. Of 

men reporting that the pregnancy was intended, 44/50 (88%) were happy or very happy 

when they found out about the pregnancy, compared with 8/13 (62%) of men reporting a 

mistimed pregnancy, and 1/6 (17%) of men reporting an unwanted pregnancy.

Predictors of partner pregnancy

Factors associated with increased risk of partner pregnancy included younger age of the 

male partner, being married, having a primary school education or less, and reporting a 

desire for a child (i.e., fertility desire) at the study visit prior to pregnancy report.

In the adjusted model, younger age (aHR 0.94 per year, 95% CI: 0.89–0.99), having not 

completed primary education (aHR 2.95, 95%CI: 1.36–6.40), and reporting fertility desires 

at a study visit prior to first pregnancy report (aHR: 2.25, 95%CI: 1.04–4.85) predicted 

increased probability of partner pregnancy. No HIV-related treatment factors predicted 

partner pregnancy (Table 2).

DISCUSSION

This is among the first studies to assess partner pregnancy incidence among men living with 

HIV and accessing ART in an HIV-endemic setting. We found a high incidence of partner 

pregnancy (16.0 per 100 person-years), a majority of which (≥ 69%) were reported as 

intended or perceived as intended by both pregnancy partners. Nearly one-third of men 

reported at least one partner pregnancy within three years of follow-up, nearly half of which 

occurred with HIV-seronegative or unknown serostatus partners (i.e., HIV sero-different 

partnerships). In almost one-quarter of pregnancies, men were not virally suppressed in the 

visit prior to pregnancy report. The observed high prevalence of intended pregnancy and 

sub-optimal viral suppression in the peri-conception period underscore a need to address the 

reproductive goals of men who have sex with women, within HIV care.

Our reported partner pregnancy incidence is higher than the 10.3 per 100 person-year 

incidence rate reported in the Partners PrEP study which included 1,785 HIV-uninfected 

female partners of MLWH in Kenya and Uganda31 and is nearly double that reported by 

women living with HIV from this same cohort (9.40 per 100 woman-years)32. Reasons for 

this difference may have stemmed from our capture of pregnancies among up to 4 sexual 

partners (19% of men reported two or more sexual partners at baseline) as well as our 

capture of partner pregnancy from men enrolled in an observational cohort study, rather than 

a controlled clinical trial. Despite a higher observed pregnancy incidence than previous 

studies, our estimates likely underestimate true partner pregnancy incidence given expected 

under-reporting of partner pregnancy due to men’s lower awareness of early stage 

pregnancies and stigma towards people living with HIV having children. True partner 
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pregnancy incidence among MLWH is, however, likely lower than the general population of 

Uganda (where the general fertility rate is 189 per 1,000 women aged 15–44)33 given known 

behavioral and biological effects of HIV and/or ART use on male infertility34.

ART-mediated HIV-RNA suppression effectively eliminates HIV transmission during 

condomless sex9. In this cohort of men who knew their HIV-serostatus, were engaged in 

HIV care, and on ART, 22% had detectable HIV-RNA in the study visit prior to pregnancy 

report. Sub-optimal viral suppression during the peri-conception period presents risks to the 

health of MLWH and their female partners. For HIV-negative female partners, recent data 

suggests that such risks are particularly elevated during pregnancy and postpartum when 

HIV acquisition probability per condomless sex act increases significantly35. In 26% of 

pregnancies with a female HIV-seroconcordant partner, the male partner was not virally 

suppressed during the periconception period. In 3/12 of these pregnancies, the male partner 

had been on ART for ≥ 6 months, highlighting the importance of viral load monitoring to 

ensure that HIV-seroconcordant couples are also optimally supported on ART prior to 

conception attempts.

Sixteen men (25% of all men who reported partner pregnancy) reported a pregnant partner at 

ART initiation. Furthermore, among those men accessing ART, less time on ART was 

associated with reporting a partner pregnancy. These findings highlight the importance of 

counselling all MLWH early and often about their reproductive goals and offering support to 

help them achieve desired pregnancy as safely as possible, to maximize their own health, as 

well as that of their partners and families24. Offering reproductive health counselling at each 

stage of the HIV cascade of care, including at diagnosis, may help normalize such 

discussions such that both men and their providers become more comfortable routinely 

discussing reproductive goals. Counselling should include simple safer conception messages 

about delaying condomless sex until HIV-RNA suppression is achieved or ≥6 months on 

ART, consistent with national HIV treatment guidelines36.

Given that 20% of men reported not knowing their primary partner’s HIV status, there 

remains a need to encourage partner HIV testing (individually or within couples-based 

testing programs) and offering ART if she is living with HIV or PrEP if she is HIV-negative. 

Moreover, considering that 67% of men reported not desiring a child at baseline and nearly 

one-quarter of pregnancies were mistimed or unwanted, there is a clear need for integrated 

family planning services that include men within HIV testing and treatment programs. 

Across these efforts, additional provider training on initiating discussions about reproductive 

goals with their male clients is necessary.

Qualitative data from this site23 and elsewhere37 reveal that men may prioritize achieving 

reproductive goals before disclosing their HIV status or initiating ART, to maximize 

reproductive options. Thus, unambiguous messaging is needed regarding the survival and 

HIV prevention benefits of ART initiation, including the option of realizing fatherhood goals 

without risking HIV transmission to their partner or child. In the context of growing 

recognition of Undetectable=Untransmittable (#UequalsU)38 and gender gaps whereby more 

women initiate ART and suppress viral load thus offering HIV prevention benefits to male 

partners, but not vice versa39, it is critical that these messages permeate beyond the clinic 
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and into the community to promote uptake of HIV testing and early linkage and engagement 

in HIV treatment and prevention. Such work focusing on MLWH who have sex with women 

remains rare, but essential.

At baseline, one-third of men reported wanting to have a child now or in the future. While 

there is a relationship between fertility desire and actual fertility, a sizable proportion of men 

do not express fertility desires, but subsequently report a partner pregnancy. Our findings 

suggest, however, that after the male partner is aware of a pregnancy, he is likely to identify 

that pregnancy as intended, with only 8% of pregnancies reported as unwanted. These 

findings deviate from research among women living with HIV, whereby an estimated 50–

86% of pregnancies are reported unintended after the pregnancy is established1,32. Reasons 

for this difference have not been fully elucidated, although previous work has shown that 

MLWH report higher fertility desire6 and less stigma when expressing fertility goals than 

women40, both of which may contribute to a larger proportion of partner pregnancies 

described as intended and wanted.

Most men reported having disclosed their HIV-serostatus to his pregnancy partner. While 

this prevalence of HIV status disclosure is likely inflated due to social desirability reporting 

biases23, it nonetheless suggests a tremendous opportunity for male-inclusive safer 

conception programming in this setting. Many safer conception strategies require (i.e., home 

insemination, condomless sex timed to peak fertility) or at least benefit (i.e., adherence to 

ART or PrEP) from couple’s mutual disclosure of HIV status. In our cohort, the conditions 

to support couples-based, male-inclusive programming are evident.

Nearly three-quarters of reported pregnancies ended in a livebirth. This finding is likely an 

over-estimate given that men may not be aware of partner pregnancies that end within the 

first trimester. Men’s awareness of infant HIV testing and serostatus outcomes was low; only 

18% of men knew the HIV testing results of their infants (all HIV-negative). These data 

provide additional evidence for the need to actively engage men in counselling and promote 

family health during peri-conception (i.e., being virally suppressed before conception 

attempts, HIV-serostatus disclosure, couples-based HIV testing), antenatal (i.e., supporting 

clinical and social aspects of maternal care, promoting ART adherence), and postnatal (i.e., 

supporting maternal ART/PrEP adherence, infant HIV testing and care, infant feeding 

choices, and retention in care) periods, to improve maternal, partner, and infant outcomes.

Younger age, less education, and reports of fertility desire independently predicted incident 

partner pregnancy, consistent with findings among women living with HIV and HIV-

uninfected populations32. All MLWH should receive routine counselling regarding 

reproductive goals; however, these data suggest that younger men and those who express 

fertility desires are key populations for this counseling. The association with lower education 

highlights the need for innovative reproductive health messaging initiatives, to support and 

engage men with lower literacy. Our team23 and others41 have adapted safer conception 

messaging into visuals and vignettes, interpretable by lower-literacy populations. Additional 

tools are warranted. Notably, no partnership-related characteristics or HIV-related clinical 

factors predicted incident partner pregnancy.
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Strengths and Limitations

We enrolled men living with HIV rather than couples and did not attempt to trace pregnancy 

partners; we were thus unable to conduct pregnancy testing in the female partner. 

Consequently, limitations of this study include reliance on self-report of partner pregnancy 

and the probable under-estimation of partner pregnancy incidence and over-estimation of the 

proportion of pregnancies ending in livebirth. Self-report of other key variables (pregnancy 

intention, partner HIV-serostatus, disclosure to partner) is subject to social desirability 

reporting bias, but likely reflects participants’ perceptions of HIV risk. Although we 

employed a standard approach to assessing intention after pregnancy was established28, this 

may have yielded an overestimate of intended pregnancy. For disclosure analyses, we 

assumed that the ‘pregnancy partner’ was the ‘primary sexual partner’. This was the case for 

all but four reported pregnancies. In only one of these cases, however, disclosure status 

differed between the primary and pregnancy partners. Among participants assessed to be 

virally suppressed during the peri-conception period, half of the viral load assessments 

occurred >7 months before the pregnancy report, presenting risk of misclassification bias. 

We may have therefore over-estimated the proportion of pregnancies where the male partner 

was virally suppressed. Moving forward, safer conception counselling programs might 

consider adapting viral load monitoring guidelines to offer testing more regularly for those 

who may benefit from additional support while trying to conceive. Relatedly, our assessment 

of HIV-RNA suppression in the male partner prior to pregnancy by partner HIV-serostatus 

report yielded small cell sizes, subject to low precision of estimates. Our study inclusion 

criteria (e.g., living within 60km of the HIV clinic) may have contributed to an 

overestimation of the reported viral suppression rate compared to that expected in the 

general population. In general, this analysis was conducted among MLWH who had 

overcome practical and structural barriers to HIV testing and initiating ART. Thus, these 

results may not be generalizable to MLWH who are not engaged in HIV care.

Our analysis provides a longitudinal assessment of partner pregnancy incidence in a large 

cohort of men initiated on ART in rural Uganda, where both HIV prevalence and fertility 

rates are high20. As we struggle to engage and retain men into HIV care4243, these findings 

should inform the design and implementation of HIV prevention programming that 

acknowledges and supports the reproductive goals of men. In November 2016, we initiated a 

pilot safer conception program aimed at engaging MLWH in Mbarara. Preliminary findings 

suggest acceptability and feasibility of the program44.

The evidence supporting the need, demand, and feasibility for safer conception services, and 

potential benefits, is now extensive1. Excellent safer conception guidelines are available to 

support adoption into routine clinical care45–47, including a global consensus statement on 

safer conception care co-written by experts in HIV and reproductive health1. However, there 

remains insufficient action on converting evidence into practice in Uganda and elsewhere. 

Given the high pregnancy incidence and high rate of viral non-suppression observed here, 

we must act now to integrate the services that we know will prevent HIV transmission and 

support the reproductive goals and rights of women and men living with or affected by HIV.
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CONCLUSIONS

Safer conception approaches can extend the reach of HIV prevention initiatives to meet the 

needs of the millions of HIV-affected individuals and couples who desire children. Such 

efforts can minimize risks to maternal, partner, and infant health while helping to normalize 

sex, pregnancy, and family building in the context of HIV. By normalizing reproductive 

desires of women and men, we can support global efforts to increase HIV testing, linkage 

and engagement in care, towards meeting the 90–90–90 goals to end AIDS by 2030 and 

eliminating perinatal transmission48. Proactively including heterosexual men living with 

HIV in this effort is long overdue.
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Figure 1a. 
Probability of partner pregnancy over time reported by men living with HIV on ART, 

Uganda
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Figure 1b. 
Probability of partner pregnancy over time reported by men living with HIV on ART by 

partnership HIV status (HIV-seroconcordant vs HIV-serodifferent), Uganda
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Figure 2. 
Male partner viral suppression (HIV-RNA ≤ 400 copies/mL) prior to report of pregnancy, by 

pregnancy partner HIV sero-status, Uganda
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Figure 3. 
Pregnancy intention and wantedness at first report of pregnancy (n=72 partner pregnancies 

among men living with HIV)
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Table 1.

Baseline characteristics of men living with HIV and receiving ART, overall and by partner pregnancy after 

study enrollment, Uganda (n=189)

Variable

Overall (n=189)
n (%)

Median [IQR] Total n

Partner pregnancy after study enrollment

p-value

Yes (n=63)
n (%) or

Median [IQR]

No (n=126)
n (%) or

Median [IQR]

Age, years 39.9 [34.7, 47.0] 189 36.7 [32.1, 41.9] 42.5 [36.4, 48.7] <0.001

Currently married 140 (77%) 183 54 (90%) 86 (70%) 0.003

Employed 171 (93%) 183 55 (92%) 116 (94%) 0.532

Education: < Primary 7 (vs. ≥ P7) 93 (49%) 189 40 (63%) 53 (42%) 0.008

Monthly household income (UGX) 170,000
[80,000, 300,000]

152 200,000
[80,000, 330,000]

150,000
[85,000, 300,000]

0.396

Filmer-Pritchett Asset Index −0.2 [−1.2, 1.5] 180 −0.5 [−1.3, 1.2] −0.1 [−1.1, 1.6] 0.219

Number of children fathered
a 4 [2, 6] 183 4 [2, 5.5] 4 [2, 6] 0.229

Fertility Desire
b 173 0.010

Desires a(nother) child 57 (33%) 23 (49%) 34 (27%)

Does not desire a(nother) child/Undecided 116 (67%) 24 (51%) 92 (73%)

Sexual partners in previous 12 months 188 0.065

0 20 (11%) 3 (5%) 17 (14%)

1 133 (71%) 44 (70%) 89 (71%)

≥2 35 (19%) 16 (25%) 19 (15%)

HIV disclosure to primary partner
c 143 (88%) 162 56 (97%) 87 (84%) 0.020

Know partner’s HIV status
c 135 (80%) 169 53 (88%) 82 (75%) 0.046

Time on ART, years 3.9 [0, 5.1] 189 1.9 [0, 4.1] 4.1 [0, 5.1] 0.005

CD4 at ART initiation (cells/mm3) 175 [86, 277] 152 203 [111, 292] 164 [75,255] 0.078

Most recent CD4 (cells/mm3) 319 [235, 424] 186 299 [243, 393] 328 [230, 443] 0.452

Most recent HIV-RNA suppressed (≤400 

copies/mL)
d

74 (51%) 144 23 (45%) 51 (55%) 0.298

Most recent HIV-RNA suppressed (≤400 
copies/mL) among men on ART for ≥3 months

74 (90%) 82 23 (96%) 51 (88%) 0.426

Notes:

a
Excludes current pregnancies;

b
Excludes n=16 participants with missing responses because they reported a partner pregnancy at baseline and did not report on fertility desires;

c
Of those who report having a primary sexual partner;

d
Of n=45 men with missing VL data at baseline, all were on ART with a minimum duration of use of 1.5 years. Given that among men with non-

missing VL data, 90% who had been on ART for ≥3 months had HIV-RNA suppression, the true proportion of men with HIV-RNA suppression at 
baseline overall is likely higher than the 51% reported here.
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Table 2.

Cox Proportional Hazards regression of baseline and time-updated factors associated with partner pregnancy 

among men living with HIV and on ART in Mbarara, Uganda (n=181)

Variable Unadjusted HR (95% CI) p-value
Adjusted HR

(95% CI) p-value

Age at baseline (per year) 0.93 (0.90, 0.96) <0.001 0.94 (0.89, 0.99) 0.012

Currently married 2.40 (1.02, 5.62) 0.044 Not selected

Employed 0.67 (0.24, 1.87) 0.445 0.33 (0.08, 1.47) 0.146

Education: Incomplete primary school 1.89 (1.08, 3.29) 0.025 2.95 (1.36, 6.40) 0.006

Asset index, time-updated 1.06 (0.91, 1.25) 0.451 1.14 (0.96, 1.35) 0.137

Number of children fathered Not selected

 0 1.14 (0.24, 5.48) 0.873

 1–3 2.20 (0.94, 5.13) 0.068

 4–6 1.86 (0.78, 4.42) 0.162

 ≥7 Reference

Desire for a child at previous visit, time-updated 0.003 0.039

 No/undecided Reference Reference

 Yes 2.46 (1.37, 4.43) 2.25 (1.04, 4.85)

Sexual partners in previous 12 months Not selected

 None Reference

 1 1.93 (0.59, 6.26) 0.276

 ≥2 3.47 (1.00, 11.99) 0.050

Disclosed HIV status to partner, time-updated 0.68 (0.21, 2.21) 0.516 Not selected

Know partner’s HIV status prior to pregnancy report, time-
updated

0.96 (0.38, 2.44) 0.924 2.38 (0.77, 7.40) 0.134

Partner’s HIV status, time-updated 0.665 Not selected

 HIV-uninfected or unknown Reference

 HIV-infected 0.88 (0.49, 1.57)

Time on ART (per year), at baseline 0.89 (0.80, 1.00) 0.045 Not selected

CD4 per 50 cells/mm3, time-updated 0.99 (0.91,1.07) 0.703 Not selected

VL suppressed (≤400 copies/mL), time-updated 0.80 (0.37, 1.76) 0.585 Not selected

Note: Baseline refers to entry into the Reproductive Health Component study.
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