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Context: Supporting people affected by HIV-1 in achieving their reproductive goals while 

minimizing the risk of HIV-1 transmission is a public health imperative. 

Background: For HIV-1 serodiscordant couples, HIV-1 exposure and risk of transmission to the 

uninfected partner and unborn children is heightened during pregnancy attempts but safer 

conception strategies can mitigate risk. Understanding couples’ choices and experiences with 

safer conception can be useful for programmatic recommendations as safer conception programs 

are scaled up. 

Methods: 1013 high-risk, heterosexual HIV-1 serodiscordant couples from Kenya and Uganda 

were followed for two years in an open-label delivery study of integrated pre-exposure 

prophylaxis (PrEP) and antiretroviral therapy (ART), the Partners Demonstration Project. 

Annually, we assessed participant experience with safer conception strategies. Multivariate 



logistic regression was used to characterize women who reported ever having used a safer 

conception strategy during their first annual visit. 

Results: 859 couples were included in analysis. 66% of couples had HIV-infected women and 

86% desired future children. The median age for women was 27 (interquartile range: 23-32). At 

the first annual visit, 32% of women reported use of a safer conception strategy ever in their life: 

14% reported using ART, 16% PrEP, 3% self-insemination, and 2% STI treatment. Women who 

reported discussing their fertility desires with their male partners (adjusted odds ratio (aOR) = 

1.91, 95% confidence interval (CI) 1.26-2.589), had no living children at the time of study 

enrollment (aOR = 1.71, 95% CI 1.14-2.57), and were HIV-uninfected (aOR = 1.56, 95% CI 

1.11-2.20) were more likely to report having used at least one safer conception strategy.   

Conclusions: HIV-1 prevention counseling for serodiscordant couples should integrate 

opportunities for couples to share their fertility desires and discuss preferences for safer 

conception strategies.



INTRODUCTION 

HIV-1 serodiscordant couples—stable couples in which one partner is HIV-1 infected 

and the other is not—are a key population for HIV-1 prevention interventions due to substantial 

HIV-1 exposure and high risk of transmission to the uninfected partner. In sub-Saharan Africa, 

clinical and mathematical modeling studies have estimated that 45-75% of HIV-1 infected 

individuals have an HIV-1 uninfected partner; thus HIV-1 serodiscordant couples are a sizable 

population 1,2.  

Globally, 20-50% of HIV-1 serodiscordant couples report desiring additional children 

and pregnancy desire is often given as a reason for engaging in condomless sex despite known 

HIV-1 risk 3,4.  Studies have also reported that among HIV-1 serodiscordant couples who became 

pregnant, HIV-status did not diminish desires to have children 5,6. HIV-1 serodiscordant couples 

face a complex set of decisions about whether to satisfy their fertility desires. For couples who 

desire children, the sexual and perinatal transmission risks associated with conception and 

pregnancy can be substantially mitigated if pregnancies are planned and couples utilize “safer 

conception” strategies 7–10.   

Counseling on serodiscordancy, repeated HIV-1 testing for the uninfected partner, and 

antiretroviral therapy (ART) initiation and sustained use lies at the foundation of HIV-1 

prevention services for HIV-1 serodiscordant couples.  Counseling can be further tailored to 

accommodate a couple’s fertility goals, which can include delaying, avoiding or achieving 

pregnancy, and change frequently throughout a lifetime. When couples desire pregnancy, safer 

conception strategies encompass a variety of options: antiretroviral-based strategies (including 

ART use by the HIV-1 infected partner and pre-exposure prophylaxis [PrEP] use by the HIV-1 



uninfected partner), timing condomless sex to periods with peak fertility, STI treatment, basic 

fertility screening, medically-assisted reproduction, and male circumcision and vaginal self-

insemination when the woman is the HIV-1 infected partner 9–12.  

In order to scale up effective safer conception programs to HIV-1 serodiscordant couples 

during pregnancy attempts, it is important to understand the choices couples make regarding 

safer conception to inform recommendations and priorities that encompass user experiences. In a 

large cohort of HIV-1 serodiscordant couples in Kenya and Uganda, we assessed couples’ 

experiences using safer conception strategies in order to inform the design of safer conception 

programs.    

METHODS 

The Partners Demonstration Project is an open-label delivery study of PrEP and ART as 

an integrated prevention strategy among 1013 high-risk heterosexual HIV-1-serodiscordant 

couples in Kenya and Uganda.  In this study, all HIV-1 uninfected partners were offered PrEP, 

HIV-1 infected partners were referred for ART initiation according to national guidelines 

(initially CD4 count <350ul/mL, but as of December 2013 in Uganda18 and June 2014 in Kenya 

13, all HIV-infected individuals in a sero-discordant relationship) and PrEP discontinuation was 

encouraged when HIV-1 infected partners had sustained ART use for at least 6 months.  

Simultaneous use of PrEP and ART in a HIV-1 sero-discordant couple increases the possibility 

for side effects within the dyad and has not been shown to be cost-effective 14,15, given the 

efficiency of ART at reducing HIV-1 transmission by six months 16,17. At the time of study 

enrollment, HIV-1 infected partners were not using ART, and HIV-1 uninfected partners had 

normal renal function and were able to be offered PrEP. Couples selected for enrollment were 



defined as high risk using an externally validated scoring tool that encompasses demographic, 

clinical, and medical characteristics 18. The primary study results estimate that the integrated 

PrEP and ART strategy reduced HIV-1 transmission by 96%19.  

Data collection.  

All participants attended quarterly study visits.  For HIV-1 uninfected partners, visit 

procedures included HIV counseling and testing, PrEP provision, PrEP adherence counseling, 

and at 6-month intervals, creatinine testing.  For HIV-1 infected partners, visit procedures 

included encouragement to initiate ART based on national guidelines, and CD4 and viral load 

testing at 6-month intervals. For all women, pregnancy testing was conducted when clinically 

indicated. HIV-1 infected women were able to enroll while pregnant but HIV-1 negative women 

were not. Couples were encouraged to attend visits together and study staff provided safer 

conception counseling, including discussion of HIV-1 transmission risk during pregnancy and 

pregnancy attempts and methods to mitigate risk when either partner indicated fertility desires. 

Study staff had extensive training on safer conception strategies, however, there was no 

established protocol for the provision of counseling. Demographic, medical, and sexual behavior 

data, including participant fertility desires and intentions, were collected via interviewer-

administered surveys during all visits.  At enrollment and annual visits, additional data on 

participant knowledge, willingness to use, and experiences with safer conception practices were 

collected. Participants were not prompted with each possible strategy but asked to list strategies 

familiar to them to assess knowledge. Willingness to use and experiences were only assessed 

among those who indicated knowledge of a method. For this analysis, we focused specifically on 

the responses to the question: “What things have you done to reduce risk when trying to conceive 

a baby?”  



Statistical methods.  

We used descriptive methods to summarize the study population and experience with 

individual safer conception strategies.  Logistic regression was used to identify demographic, 

medical, and behavioral characteristics of women who reported using at least one safer 

conception method at their first annual visit. We decided a priori to adjust our final model for 

HIV-status and age of the female partner.  In addition, the final model included any variables that 

were associated with having used at least 1 safer conception strategy (at a p-value of <0.1). 

 

RESULTS 

Of the 1013 couples enrolled in the Partners Demonstration Project, 859 (85%) were 

included in our final analysis: 154 were excluded due to missing outcome data, primarily related 

to the female partner missing the first annual study visit. In the majority of couples, the female 

partner was HIV-infected (66%). The median age for men and women was 32 (interquartile 

range [IQR] 27-40) and 27 (IQR 23-32), respectively. At enrollment, 672 (78%) women had at 

least one living child, 241 (28%) were using highly effective contraception, and 116 (20%) of the 

HIV-1 infected women were pregnant.  Among HIV-1 infected women, 121 (21%) were not 

pregnant and did not report a desire for any additional biological children. Pregnancy was an 

exclusion criterion for HIV-1 uninfected women and 118 (41%) reported no desire for future 

biological children. The HIV-infected partner, at baseline, had a median CD4 count of 436 

cells/mm3 (IQR 296-662) and a median viral load of 4.6 log10 copies/mL (IQR 3.7-4.9). 

At 1 year post enrollment, women were most knowledgeable about medication-based 

strategies (PrEP [59%], ART [58%]), timed condomless sex (50%), and self-insemination (23%) 



(Figure 1). Less than 10% of women were knowledgeable about male circumcision (8%), 

artificial insemination (6%), STI treatment (8%), and sperm washing (5%). Women who were 

knowledgeable about a method appropriate for their HIV-status often expressed willingness to 

use that method (ART [91%], timed condomless sex [84%], PrEP [81%], and self-insemination 

[72%]). However, less than half of the women described male circumcision (3%), artificial 

insemination (16%), STI treatment (41%) and sperm washing (48%) as safer conception 

strategies they would be willing to try or suggest to their partner  

Overall, 42% of couples reported experience using at least one safer conception method 

by the time of their first annual visit, including 274 (32%) women and 284 (34%) men. Reports 

of using safer conception strategies were often similar between partners but 19% of couples had 

one partner report use of a safer conception method while the other partner reported no usage. 

The most commonly cited methods used were: timed condomless sex (reported by 147 [17%] 

women), ART (reported by 82 [14%] HIV-1 infected women), PrEP (reported by 46 [16%] HIV 

uninfected women), and STI treatment (reported by 20 [2%] women). One HIV-infected male 

participant reported having used sperm washing and two HIV-uninfected men reported having 

used artificial insemination. No women reported experience with sperm washing or artificial 

insemination.  

In our final multiple regression model, women who reported discussing fertility desires 

with their male partners (adjusted odds ratio (aOR) = 1.91, 95% confidence interval (CI) 1.26-

2.89), were HIV-uninfected (aOR = 1.56, 95% CI 1.11-2.20), reported not earning income (aOR 

= 1.60, 95% CI 1.16-2.22), reported having no living children (aOR = 1.71, 95% CI 1.14-2.57), 

and were not using a highly effective form of birth control at study enrollment (aOR = 1.71, 95% 

CI 1.14-2.56) were more likely to report having used at least one safer conception method. 



Women (or those with partners) with WHO stage 2 disease, experiencing symptoms of HIV 

infections such as recurrent respiratory infections and/or moderate unexplained weight loss 20, 

(aOR = 1.98, 95% CI 1.41-2.77) were also more likely to report using at least one safer 

conception method.  

 

DISCUSSION/CONCLUSIONS 

Over two-thirds of women participating in the Partners Demonstration Project reported a 

desire to have children in the future, yet less than half of women reported ever having used a 

safer conception strategy. Importantly, our results capture women’s perceptions of their use of 

safer conception strategies, which encompasses their fertility intention and their perception of 

using a strategy for the purpose of prevention during pregnancy attempts. In the primary analysis 

from this cohort, PrEP use and ART use were very high19 and may not have been recognized as 

providing protection from HIV-1 transmission during pregnancy attempts specifically, as it was 

providing general HIV-1 protection, regardless of pregnancy intention. Timed-condomless sex 

and ARV-based strategies were the most commonly reported safer conception strategies. Women 

were more likely to report use of a safer conception strategy at their annual visit if they also 

reported discussing fertility desires with their partner.  

ART and STI treatment are already recommended for HIV-1 serodiscordant couples 

regardless of fertility intentions. Since pregnancy attempts necessitate condomless sex, this is an 

ideal period for time-limited use of PrEP, either in conjunction with additional strategies or as 

the primary prevention strategy to substitute for condom use and when HIV-1 viremia is 

unsuppressed. Among HIV-uninfected partners who recognized use of PrEP as a safer 



conception strategy, acceptability was >80% for both men and women who were knowledgeable 

of it as a strategy. This acceptability may be higher than in the general population, as these 

participants had enrolled in a study that involved them and their partner using ART and PrEP. 

While studies have shown that concurrent use of PrEP and ART is not cost-effective, during the 

high risk period when trying to conceive, it may be appropriate to utilize the combination among 

HIV-uninfected individuals whose preference is for self-controlled prevention 14,21.  

In the Partners Demonstration Project, participants were asked about their fertility desires 

during quarterly visits. Asking about fertility desires routinely at medical appointments is easily 

integrated into existing workflows and provides an opening for discussion of safer conception 

methods. Importantly, it also normalizes the idea that couples and individuals affected by HIV 

have a right to satisfy their fertility desires and having biological children safely is an option to 

fulfill those desires. Women wanting to delay or avoid pregnancy often do not use effective 

contraception and fertility desires can change rapidly. Clinician driven counseling about fertility 

desires is one way to improve uptake of effective, reversible contraception when pregnancy is 

not immediately desired and promote women and men’s empowerment to plan pregnancy and 

family building. This could be accomplished with a simple question about fertility desires, as 

was done in this study, or could be part of a more complex process. Other studies have shown 

clinician discomfort with safer conceptions as a major barrier22,23, so clinician training would 

likely be an aspect of successful programs.  

Strengths of the study include the outcome being a self-recognized usage of a safer 

conception strategy, as participants were not prompted with a list of safer conception methods 

when asked about knowledge, acceptability, or usage. Therefore, we can be more confident that 

women who reported using safer conceptions methods truly had, due to the reduction in potential 



for social desirability bias to occur. Future research may use pharmacy records to identify 

women who do not self-identify as using safer conception strategies.  

Communication with providers and within couples is important for the successful uptake 

of safer conception strategies among HIV-1 serodiscordant couples. Clinicians were trained on 

safer conception as a concept and on specific strategies, but there was no algorithm to guide 

clinician recommendations or safer conception counseling and providers may have prioritized 

different messages within and between sites. Fertility desires can change rapidly and, in this 

study, women who were HIV-uninfected were less likely to report having used a safer 

conception strategy. This finding highlights the importance of repeated discussions of fertility 

desires and HIV-risk reduction during pregnancy attempts with all women of childbearing age in 

areas with high HIV prevalence.  Medication-based safer conception strategies along with self-

insemination and timed condomless sex were the most known and acceptable options and are 

also less expensive and logistically complicated. Programs seeking to support these couples to 

attain fertility goals can provide opportunities for couples to talk about their fertility desires, 

normalize these desires and feelings, and foster communication within couples about safer 

conception practices.   

  



Table 1: Cohort demographics at baseline 
  Female partner HIV-

uninfected Female partner HIV-infected 

 All Women 
N=290 

Men 
N=290 

Women 
N=569 

Men 
N=569 

 N (%) N (%) N (%) N (%) N (%) 
Age  
    <24 years 420 (24.45) 72 (24.8) 17 ( 5.9) 235 (41.3) 96 (16.9) 
    25-29 years 442 (25.73) 78 (26.9) 47 (16.2) 160 (28.1) 157 (27.6) 
    30-34 years 333 (19.38) 61 (21.0) 63 (21.7) 85 (14.9) 124 (21.8) 
    35+  years 523 (30.44) 79 (27.2) 163 (56.2) 89 (15.6) 192 (33.7) 
Marital status 
   Married 1647 (95.87) 284 (97.9) 283 (97.6) 537 (94.4) 543 (95.4) 
    Single 71 (4.13) 6 ( 2.1) 7 ( 2.4) 32 ( 5.6) 26 ( 4.6) 
Self-earned income 
    None 340 (19.79) 96 (33.1) 4 ( 1.4) 219 (38.5) 21 ( 3.7) 
    Yes 1378 (80.21) 194 (66.9) 286 (98.6) 350 (61.5) 548 (96.3) 
Living children 
    0 390 (22.7) 29 (10.0) 31 (10.7) 158 (27.8) 172 (30.2) 
    1 408 (23.75) 59 (20.3) 50 (17.2) 174 (30.6) 125 (22.0) 
    2+ 920 (53.55) 202 (69.7) 209 (72.1) 237 (41.7) 272 (47.8) 
Living children with study partner 
    0 918 (53.43) 103 (35.5) 101 (34.8) 357 (62.7) 357 (62.7) 
    1 336 (19.56) 62 (21.4) 65 (22.4) 105 (18.5) 104 (18.3) 
    2+ 464 (27.01) 125 (43.1) 124 (42.8) 107 (18.8) 108 (19.0) 
Sex acts with study partner in month prior 
    None 76 (4.42) 19 ( 6.6) 17 ( 5.9) 22 ( 3.9) 18 ( 3.2) 
    1-3 728 (42.37) 135 (46.6) 143 (49.3) 227 (39.9) 223 (39.2) 
    4-6 415 (24.16) 65 (22.4) 67 (23.1) 143 (25.1) 140 (24.6) 
    7+ 499 (29.05) 71 (24.5) 63 (21.7) 177 (31.1) 188 (33.0) 
Condom use with study partner in prior month 
    100% 576 (33.53) 116 (40.00) 116 (40.00) 172 (30.23) 172 (30.23) 
    50-99% 228 (13.27) 32 (11.03) 32 (11.03) 82 (14.41) 82 (14.41) 
    <50% 844 (49.13) 125 (43.10) 125 (43.10) 297 (52.20) 297 (52.20) 
    No sex 70 (4.07) 17 (5.86) 17 (5.86) 18 (3.16) 18 (3.16) 
Contraceptive usage      
    None 427 (50.18) 159 (56.0) --- 268 (47.3) --- 
    Condoms only 77 (9.05) 25 ( 8.8) --- 52 ( 9.2) --- 
    Highly effective 
    method* 239 (28.08) 100 (35.2) --- 139 (24.5) --- 

    Currently pregnant 108 (12.69) 0 ( 0.0) --- 108 (19.0) --- 
WHO staging 
    Stage 1 591 (68.8) --- 175 (60.3) 416 (73.1) --- 
    Stage 2 268 (31.2) --- 115 (39.7) 153 (26.9) --- 
CD4 count 
    <250 187 (17.91) --- 85 (29.4) 102 (18.0) --- 
    250-499 318 (30.46) --- 97 (33.6) 221 (38.9) --- 
    500-999 352 (33.72) --- 107 (37.0) 245 (43.1) --- 
    1,000+ 187 (17.91) --- 85 (29.4) 102 (18.0) --- 



Table 1: Cohort demographics at baseline 
  Female partner HIV-

uninfected Female partner HIV-infected 

 All Women 
N=290 

Men 
N=290 

Women 
N=569 

Men 
N=569 

 N (%) N (%) N (%) N (%) N (%) 
Viral load (copies/ul) 
    <50 43 (5.08) --- 10 ( 3.5) 33 ( 5.9) --- 
    50-9,999 197 (23.29) --- 42 (14.6) 155 (27.8) --- 
    10,000-99,999 387 (45.74) --- 122 (42.4) 265 (47.5) --- 
    100,000+ 219 (25.89) --- 114 (39.6) 105 (18.8) --- 
Perceived risk of HIV transmission to partner 
    High 250 (22.54) --- 57 (19.7) 193 (33.9) --- 
    Medium 360 (32.46) --- 140 (48.3) 220 (38.7) --- 
    Low 118 (10.64) --- 42 (14.5) 76 (13.4) --- 
    None 131 (11.81) --- 51 (17.6) 80 (14.1) --- 
    Unsure 250 (22.54) --- 57 (19.7) 193 (33.9) --- 
Fertility desires 
    None 461 (26.85) 118 (40.8) 109 (37.59) 121 (21.3) 113 (19.86) 
    Currently trying or 
    pregnant 324 (18.87) 20 ( 6.9) 21 (7.24) 146 (25.7) 137 (24.08) 

    Within 3 years 546 (31.8) 87 (30.1) 91 (31.38) 172 (30.2) 196 (34.45) 
    In >3 years or unsure 386 (22.48) 64 (22.1) 69 (23.79) 130 (22.8) 123 (21.62) 
Discussed fertility desires with partner 
    No 367 (21.39) 70 (24.2) 51 (17.59) 131 (23.1) 115 (20.21) 
    Yes 1349 (78.61) 219 (75.8) 239 (82.41) 437 (76.9) 454 9.79) 
*Highly effective contraceptive methods include birth control pills, IUDs, and hormonal injections.  

 

  



Table 2: Correlates of women reporting having used at least one safer conception strategy at the 1 year 
visit 
  Unadjusted Multivariate1 

 n/N (%) OR 
(95% CI) 

p-
value 

OR 
(95% CI) 

p-
value 

Female partner’s HIV-status 
    HIV-infected 99/290 (34.1) 1.00 (ref.) --- 1.00 (ref.) --- 
    HIV-uninfected 175/569 (30.8) 1.17 (0.86-1.58) 0.3 1.56 (1.11-2.20) 0.011 
Male partner’s age  
    <24 years 44/113 (0.6) 1.00 (ref.) ---   
    25-29 years 60/204 (0.7) 0.65 (0.40-1.06) 0.08   
    30-34 years 69/187 (0.6) 0.92 (0.57-1.48) 0.7   
    35+  years 101/355 (0.7) 0.62 (0.40-0.97) 0.04   
Female partner’s age 
    <24 years 118/307 (38.4) 1.00 (ref.) --- 1.00 (ref.) --- 
    25-29 years 75/238 (31.5) 0.74 (0.52-1.05) 0.09 1.05 (0.69-1.54) 0.916 
    30-34 years 43/146 (29.5) 0.67 (0.44-1.02) 0.06 1.12(0.64-1.75) 0.832 
    35+  years 38/168 (22.6) 0.47 (0.31-0.72) <0.01 0.80 (0.44-1.26) 0.336 
Self-earned income 
    Yes 126/315 (40) 1.00 (ref.) --- 1.00 (ref.) --- 
    No 148/544 (27.2) 1.78 (1.33-2.39) <0.01 1.60 (1.16-2.22) 0.005 
Living children 
    Yes (1+) 84/187 (44.9) 1.00 (ref.)  1.00 (ref.) --- 
    None 190/672 (28.3) 2.07 (1.48-2.89) <0.01 1.71 (1.14-2.57) 0.009 
Living children with study partner 
    Yes (1+) 166/460 (0.6) 1.00 (ref.) ---   
    None 108/399 (0.7) 1.52 (1.13-2.04) <0.01   
Unprotected sex with study partner in month prior  
    None 72/273 (26.4) 1.00 (ref.) --- 1.00 (ref.)  
    Yes (1+) 202/586 (34.5) 1.47 (1.07-2.02) 0.02 1.26 (0.90-1.78) 0.184 
Contraceptive usage 
    Highly effective method 221/610 (36.2) 1.00 (ref.) --- 1.00 (ref.)  
    None 52/241 (21.6) 2.06 (1.46-2.93) <0.01 1.71 (1.14-2.56) 0.010 
WHO staging 
    Stage 1 163/591 (27.6) 1.00 (ref.) --- 1.00 (ref.)  
    Stage 2 111/268 (41.4) 1.86 (1.37-2.51) <0.01 1.98 (1.41-2.77) <0.001 
CD4 count 
    <250 54/187 (0.7) 1.00 (ref.) ---   
    250-499 100/318 (0.7) 1.13 (0.76-1.68) 0.5   
    500+ 119/352 (0.7) 1.26 (0.86-1.85) 0.2   
Viral load (copies/ul) 
    <50 10/43 (0.8) 1.00 (ref.) ---   
    50-9,999 70/197 (0.6) 1.82 (0.85-3.91) 0.1   
    10,000-99,999 139/387 (0.6) 1.85 (0.88-3.87) 0.1   
    100,000+ 54/219 (0.8) 1.08 (0.50-2.34) 0.8   
Perceived risk of HIV transmission  
    None 74/250 (29.6) 1.00 (ref.) ---   



Table 2: Correlates of women reporting having used at least one safer conception strategy at the 1 year 
visit 
  Unadjusted Multivariate1 

 n/N (%) OR 
(95% CI) 

p-
value 

OR 
(95% CI) 

p-
value 

    Low-Medium 110/360 (30.6) 0.95 (0.63-1.46) 0.9   
    High 50/118 (42.4) 1.28 (0.73-2.25) 0.87   
    Unsure 40/131 (30.5) 1.12 (0.64-1.96) 0.4   
Fertility desires 
    None 42/239 (17.6) 1.00 (ref.) --- 1.00 (ref.) --- 
    Currently trying/pregnant 62/166 (37.3) 2.80 (1.77-4.42) <0.01 1.76 (0.98-3.17) 0.059 
    Within 3 years 102/259 (39.4) 3.04 (2.0-4.62) <0.01 2.20 (1.36-3.56) 0.001 
    In >3 years or unsure 68/194 (35.1) 2.53 (1.62-3.95) <0.01 1.87 (1.12-3.13) 0.017 
Discussed fertility desires with partner 
    No 39/201 (19.4) 1.00 (ref.) --- 1.00 (ref.) --- 
    Yes 235/656 (35.8) 2.31 (1.58-3.41) <0.01 1.91 (1.26-2.89) 0.002 
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