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Abstract

 Objective—To determine individual and dyadic factors associated with effective contraceptive 

use among HIV-infected women accessing antiretroviral therapy (ART) in rural Uganda.

 Study Design—HIV-infected women enrolled in the Uganda AIDS Rural Treatment 

Outcomes cohort completed questionnaires (detailing socio-behavioral characteristics, sexual and 

reproductive history, contraceptive use, fertility desires), and phlebotomy (October 2011–March 

2013). We describe prevalence of effective contraceptive use (i.e., consistent condom use, and/or 

oral contraceptives, injectable hormonal contraception, intrauterine device, female sterilization) in 

the previous six months among sexually active, non-pregnant women (18–40 years). We assessed 

covariates of contraceptive use using multivariable logistic regression.

 Results—362 women (median values: age 30 years, CD4 count 397 cells/mm3, 4.0 years since 

ART initiation) were included. Among 284 sexually active women, 50% did not desire a(nother) 

child and 51% had a sero-concordant partner. 45% (n=127) reported effective contraceptive use of 

whom, 57% (n=72) used condoms, 42% (n=53) injectables, 12% (n=15) oral contraceptives, and 

11% (n=14) other effective methods. Dual contraception was reported by 6% (n=8). Only 

‘partnership fertility desire’ was independently associated with contraceptive use; women who 

reported neither partner desired a child had significantly increased odds of contraceptive use (aOR: 
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2.40, 95% CI: 1.07–5.35) compared with women in partnerships where at least one partner desired 

a child.

 Conclusions—Less than half of sexually active HIV-infected women accessing ART used 

effective contraception, of which 44% (n=56) relied exclusively on male condoms, highlighting a 

continued need to expand access to a wider range of longer acting female-controlled contraceptive 

methods. Association with partnership fertility desire underscores the need to include men in 

reproductive health programming.
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 1. Introduction

HIV prevalence is estimated at 7% among women attending antenatal clinics in Uganda [1]. 

With an average of 6.1 children per woman, Uganda has one of the highest total fertility 

rates in the world [2]. Expanding access to antiretroviral therapy (ART) and the 

accompanying benefits on health, survival, and sexual and perinatal HIV transmission 

influence fertility desires and expectations for childbearing among women living with HIV 

[3]. In one Ugandan cohort, one-third of HIV-infected women initiating ART become 

pregnant within three years [4]. While some of these pregnancies are desired, an estimated 

50–86% are unwanted [5, 6], with a high proportion of unwanted pregnancies terminated 

illegally, contributing to a high risk of maternal death [7].

Provision and appropriate use of effective contraception is an important strategy to prevent 

unintended pregnancy; however, contraceptive uptake remains low among Ugandan married 

women at 30% [5]. Despite messages promoting the importance of preventing unwanted 

pregnancies among women living with HIV to both reduce perinatal HIV transmission and 

promote women’s health, contraceptive uptake remains low among Ugandan HIV-infected 

women [8], including those accessing HIV care [9, 10].

Understanding factors associated with contraceptive use among HIV-infected women is 

essential to tailoring interventions to reduce unwanted pregnancies for those who want to 

delay or prevent pregnancy and to support safer conception strategies. Data from the Rakai 

cohort in Uganda suggest that use of condoms and hormonal contraceptives increases over 

time among HIV-infected women particularly after enrollment into HIV care [11, 12]. 

Regular health monitoring and access to other health services have been suggested as 

reasons for these trends [13].

Previous studies on contraceptive use investigated individual-level predictors of 

contraceptive uptake (including woman’s fertility desires, age, and education level), but less 

is known about the influence of dyadic factors (e.g., male partner’s fertility desires, partner’s 

HIV status) on contraceptive uptake among HIV-infected women, despite recognition of the 

critical role that male partners play in reproductive decision-making [14–16]. Given 

observations of an increased risk of HIV transmission and acquisition among women using 

injectable hormonal contraceptives [17], the World Health Organization currently 
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recommends that HIV-serodiscordant couples practice dual contraception (i.e., use of 

condoms and a hormonal or permanent contraceptive method) to prevent HIV transmission 

and unwanted pregnancy [18]. However, little is known about actual patterns of dual 

contraceptive use. We measured the prevalence of effective contraceptive use and assessed 

individual and dyadic factors associated with use of contraception among sexually active 

HIV-infected women enrolled in care and receiving ART at a tertiary care center in rural 

Uganda.

 2. Material and Methods

 2.1 Study design

This is a cross-sectional analysis of data from HIV-infected women enrolled in a cohort 

study and accessing ART.

 2.2 Participants and setting

Participants were enrolled in the Uganda AIDS Rural Treatment Outcomes (UARTO) cohort 

study, initiated in July 2005 with the primary objective of determining predictors of ART 

adherence and virologic failure. Participants were recruited from treatment-naïve patients 

initiating ART at an HIV clinic in southwestern Uganda. Clinic patients who were at least 18 

years old and living within 60 kilometers of the clinic were eligible to enroll in the study.

UARTO participants completed baseline then tri-annual interviews and phlebotomy. 

Interviewer-administered questionnaires detail socio-demographics, mental and physical 

health, sexual risk behavior, and participant report of partner dynamics including partner 

HIV status. Interviews were conducted by trained interviewers fluent in English and the 

dominant local language (Runyankole).

This analysis utilizes data from the Reproductive Health Component of UARTO, initiated in 

October 2011 with follow-up through to March 2013. This annual questionnaire assesses 

sexual and reproductive health and history, contraceptive use, and personal fertility desire as 

well as partner dynamics including partner HIV status and fertility desire (by participant 

self-report using the Pregnancy Risk Assessment Monitoring System instrument [19]). This 

analysis includes women aged 18–40 years who completed the Reproductive Health 

Component questionnaire at least once.

 2.3 Measures

The outcome of interest is effective contraception use in the past six months, defined as self-

reported use of at least one of the following methods: consistent condom use (“condom use 
all of the time”) with all partners, oral contraceptive, emergency contraceptive, injectable 

contraceptive, intrauterine device (IUD), and/or sterilization. Women who used any of these 

methods were considered effective contraceptive method users [20]. Women who reported 

no method, or only withdrawal, timed intercourse, or inconsistent condom use were 

considered ineffective contraceptive users. Use of effective contraception was measured 

among sexually active women, defined as women reporting at least one sexual partner in the 

previous 12 months.
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Potential covariates of contraceptive use were identified a priori based on previous studies 

[9, 21–24]. These factors included participant age, primary partner age, primary partner HIV 

status, personal and partner fertility desire, number of children, most recent CD4 cell count, 

efavirenz-containing ART regimen (due to teratogenicity concerns, women planning or with 

pregnancy were encouraged to avoid efavirenz [25]), body mass index (BMI) [26], education 

level, and socioeconomic status. Socioeconomic status was defined using the Filmer-

Pritchett Asset Index, which is a linear proxy for wealth based on asset ownership with 

higher scores indicating greater wealth [27]. Time on ART is a covariate and a proxy for 

time in the study since participants initiated ART treatment within 2 weeks of study 

enrolment. A variable measuring fertility desire within the partnership was created using the 

CDC Pregnancy Risk Assessment Monitoring System instrument [19] with the following 

categories: (1) “Partnership fertility desire” whereby either the participant or partner (by 

participant report) or both express future pregnancy desire; (2) “No partnership fertility 

desire” whereby neither the participant nor the partner express fertility desire; or (3) 

“Unknown partnership fertility desire” whereby fertility desire of the couple is unknown 

(either missing OR a combination of “no” and “don’t know” for couple OR “don’t know” 

for both members of the couple). We also evaluated use of effective contraception overall 

and condom use by HIV status of the primary sexual partner. Primary sexual partner was 

defined as either the main sexual partner or, if no main partner identified, the most recent 

sexual partner.

 2.4 Analysis

We used descriptive statistics to describe key characteristics of study participants. Baseline 

characteristics were defined as characteristics of participants obtained at the time they first 

completed the Reproductive Health Component questionnaire.

We examined bivariate associations between potential covariates with a binary outcome 

variable of effective contraception use among sexually active women and tested associations 

using Fisher’s exact test and the Wilcoxon or Mann-Whitney tests for continuous variables. 

We fit univariate logistic regression models and all significant covariates from the univariate 

analyses (p-value < 0.20) were included in the multivariable logistic regression model. 

Statistical tests were 2-sided and significance was determined at the α=0.05 level. Data 

analysis was performed using SAS version 9.3.

 2.5 Ethical considerations

Ethical approval for all study procedures was obtained from the Institutional Review 

Committee, Mbarara University of Science and Technology; the Partners Human Research 

Committee, Massachusetts General Hospital; and the Research Ethics Board of Simon 

Fraser University. Consistent with national guidelines, we received clearance for the study 

from the Uganda National Council for Science and Technology and from the Research 

Secretariat in the Office of the President.
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 3. Results

 3.1 Baseline characteristics

Three hundred sixty-two women (n=362) aged 18–40 years old were included in the 

analysis. Median age was 30 years (IQR: 26–35) and median CD4 count was 397 cells/mm3 

(IQR: 286–539). Median time on ART was 4.0 years (IQR: 0.91–5.1). Among those with 

viral load data and on ART for at least 24 weeks (n=248), 93% were virally suppressed (≤ 

400 copies/mL). Seventy-eight percent (n=284) were sexually active. (Table 1).

Of the 284 sexually active women, 146 (51%) reported an HIV-infected primary partner, 50 

(18%) reported an HIV-uninfected primary partner, and 86 (30%) did not know the HIV 

status of their primary partner. In addition, 33% (n=94) of women reported personal fertility 

desire and 35% (n=100) reported partner fertility desire. The constructed ‘Partnership 

fertility desire’ variable revealed that 50% of couples expressed fertility desire, 17% did not 

want additional children (i.e., no fertility desire), and for 34% partnership fertility desire was 

unknown (Table 1).

 3.2 Contraceptive prevalence and types of contraceptive methods used

Among 281 sexually active women with contraception data, 45% (n=127) reported use of 

effective contraception.

Considering all sexually active women, 26% (n=72) reported consistent condom use with all 

partners, 19% (n=53) used injectable contraceptives, 5% (n=15) used oral contraceptives, 

and < 4% reported either using emergency contraceptives, undergoing sterilization, or 

having an IUD. Sixteen (6%) women reported using dual methods, including 12/16 using 

condoms with injectables and 4/16 using condoms with oral contraceptives (Figure 1). An 

additional 8% of women used withdrawal, 9% used timed intercourse, and 39% reported not 

using any method to prevent pregnancy (all considered ineffective contraceptive users).

Among the 127 (45%) of women reporting current contraceptive use, 57% reported 

consistent condom use with all partners, 42% (n=53) used injectable hormonal 

contraception, 12% (n=15) used oral contraceptives, 11% (n=14) used other effective 

methods, and 6% used dual methods (n=8).

Three women missing data on contraceptive methods used were excluded from subsequent 

analyses.

 3.3 Bivariate and multivariable covariates of contraceptive use

In the bivariate analysis (Table 2), several dyadic factors were associated with effective 

contraception use (p < 0.20), including HIV-uninfected primary partner (compared to HIV-

infected partner), primary partner with an unknown status (compared to HIV-infected 

partner), and neither partner wanting to conceive (compared to at least one partner who 

wants to conceive). In addition, women aged > 34 (compared to women aged 18–25), those 

with 3 or more children (compared to having no children), and with a high SES (compared 

to average SES) were more likely to report use of effective contraception. Having a BMI of 

30 or greater (compared to having a BMI between 18.5 and 25) and being of lower SES 
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(compared to average SES) were associated with decreased odds of effective contraception 

use.

In the adjusted multivariable model (Table 2), only partnership fertility desire remained 

significantly associated with effective contraception use. Compared with women reporting 

partnership fertility desire, women with no partnership fertility desire (i.e., neither partner 

desired a child) had significantly increased odds of effective contraception use (adjusted OR: 

2.40, 95% CI: 1.07–5.35). Women with partners with unknown HIV status were less likely 

to use contraception (compared with women with HIV-infected partners), although the 

association was not statistically significant (adjusted OR: 0.85, 95% CI: 0.46–1.56).

When we examined types of contraceptive methods used by partner HIV-serostatus we 

found 46% of women with HIV-infected partners, 54% of women with HIV-uninfected 

partners, and 40% of women with unknown status partners used effective contraception 

(p=0.26). When looking specifically at condom use (with or without other methods) 27% of 

women with HIV-infected partners, 34% of women with HIV-uninfected partners, and 19% 

of unknown status partners reported practicing consistent condom use (p=0.12) (Figure 2).

 4. Discussion

In a cohort of HIV-infected women accessing ART in rural Uganda, 55% of sexually active 

women were not using effective contraception. The prevalence of contraceptive use in this 

study (45%) is higher than estimates of 14–34% reported in previous studies in Uganda 

among HIV- infected women enrolled in care [8–10, 21] and among married Ugandan 

women in general [5]. Women in this cohort receive care at a tertiary clinic and are enrolled 

in a study with tri-annual follow-up and transportation reimbursement. The prevalence of 

contraceptive use in this study may reflect this high level of access to care or, simply, 

improving access over time. In addition, women were defined as sexually active based on 

partnerships in the last 12 months, however, contraceptive use was limited to the past 6 

months. Thus, a subset of women not using contraception may have been sexually inactive 

for the last 6 months. Thus, our estimate may under-estimate effective contraception use 

among sexually active women.

Partnership fertility desire was the only factor independently associated with effective 

contraceptive use. We assessed fertility desire as reported by the participant for herself and 

her partner. We found that women reporting that neither they nor their partner want to 

conceive were more than twice as likely to use effective contraception compared to women 

who either want to conceive or have a partner that wants to conceive. When examined 

separately, neither the woman’s fertility desire (p=0.16) nor her partner’s fertility desire 

(p=0.55) was associated with effective contraceptive use. The effect was only seen when 

both members of the couple were concordant in their desires not to have a child. This finding 

may be due to the role of male partners in influencing reproductive decision-making. 

Importantly, over one-third of women reported partnership fertility desire and 

correspondingly lower prevalence of contraceptive use. These findings underscore the 

importance of comprehensive “family planning” for HIV-infected women and their partners, 

including safer conception counseling for those seeking to conceive [28, 29].
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The male condom was the most commonly reported contraceptive method, consistent with 

previous reports among HIV-infected women enrolled in care [10, 13, 21]. This differs from 

results reported by Muyindike and colleagues, who found that among HIV-infected women 

enrolling in care, injectable contraception was the most common method [9]. However, in 

that study of patients accessing care at the clinic where this cohort recruits, contraceptive use 

was determined via clinic chart review rather than self-report. High condom use in our 

sample may reflect a strong emphasis on condom-based HIV-prevention counseling in the 

clinic and inflated reporting due to social desirability bias. Among consistent condom users, 

only 22% reported using an additional method of contraception (dual method). Given the 

high failure rate of condoms [5] and the high pregnancy incidence in this cohort [4], these 

data further support calls to increase access to a wider range of female-controlled and long-

acting contraceptive methods. While women in this cohort were accessing care at an ART 

clinic where oral and injectable hormonal contraception is available, stock-outs of 

contraceptive methods and referral to a separate clinic for some family planning methods 

(e.g. implant, IUD) are important barriers to accessing effective contraception.

The most common non-condom method of effective contraception was injectable 

contraception, as seen in prior studies in Uganda [11]. These data emphasize the importance 

of preserving injectable contraception as a choice for women while increasing the available 

method mix [30].

Oral contraceptive methods were used by fewer than 5% of sexually active women. 

According to qualitative interviews conducted with healthcare workers in this district, many 

providers do not offer oral contraception to women with HIV due to concerns about drug-

drug interactions with ART and anticipated adherence challenges [31]. Given the limited 

methods available to women, it is important to educate providers about the true risks of 

drug-drug interactions [32] and support women to make informed decisions about adherence 

to daily oral contraception.

Female sterilization among effective contraceptive users was low (6%). Given concerns 

about coercive sterilization of women living with HIV [33], these data are reassuring and 

consistent with overall estimates of low female sterilization uptake in Uganda [5].

Our data highlight the importance of efforts to decrease barriers to access contraceptive 

methods, including hormonal contraceptive implants [34]. Recent efforts to increase access 

to contraceptive implants in sub-Saharan Africa are striking. In Uganda, implant use 

increased from 20,000 users in 2006 to 140,000 in 2011 [35]. While women in this cohort 

did not report implant use through March 2013, more recent data from our cohort suggest an 

increase in uptake (data not shown).

For the subgroup of women with a stable partner, we evaluated whether reported partner 

serostatus affected contraceptive use. There were no significant differences between 

consistent condom use among partners of HIV-infected women, by HIV status of the male 

partner.

Sexual abstinence was common in this cohort, with 25% of women reporting no sexual 

activity in the past 12 months. Although these women were not included in the effective 
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contraceptive use analysis (which was limited to sexually active women), women may have 

used intentional abstinence as a form of contraception. Among abstainers, 90% reported no 

future fertility desires (data not shown).

There are several limitations to this study. First, these data were collected from HIV-infected 

women enrolled in a cohort study, which may affect generalizability: these women may not 

be representative of the general population of women living with HIV in Uganda. 

Participants are engaged in HIV care and have regular follow-up visits, which may 

contribute to better overall and reproductive health compared to those without such access to 

care. Second, sexually active women were defined by sexual activity in the past 12 months, 

whereas contraceptive use and condom use were reported in the past 6 months. Thus, it is 

possible that a sub-set of the women who were sexually active in the past year did not use 

contraception in the past six months due to recent sexual inactivity. In addition, due to the 

emphasis on family planning in clinics in Uganda, women may over-report condom and 

other contraceptive use. Finally, information about the male partner and his fertility intention 

was reported by women enrolled in the study, and not the male partner himself.

This study provides an updated picture of contraceptive use patterns among HIV-infected 

women in rural Uganda. We also were able to evaluate how contraceptive use is affected by 

partner or personal pregnancy plans.
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IMPLICATIONS STATEMENT

Less than half of sexually active HIV-infected women accessing ART in rural Uganda 

reported using effective contraception, of whom 44% relied exclusively on the male 

condom. These findings highlight the need to expand access to a wider range of longer-

acting, female-controlled contraceptive methods for women seeking to limit or space 

pregnancies. Use of contraception was more likely when both the male and female 

partner expressed concordant desires to limit future fertility, emphasizing the importance 

of engaging men in reproductive health programming.
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Figure 1. 
Prevalence of contraceptive methods used by sexually active women (n=281). Overall, 45% 

(n =127) of women reported effective contraception use. Effective methods are represented 

by solid bars. Ineffective methods are represented by striped bars. Women may be counted 

twice in this figure if they use multiple methods. OC: oral contraceptive pills. EC: 

emergency contraception. IUD: intrauterine device. The black segments represent women 

who used both condoms and either injectable or oral contraception.
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Figure 2. 
Prevalence of effective contraceptive use and condom use by female report of partner HIV-

serostatus.
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Table 1

Characteristics of HIV-infected Women accessing ART in rural Uganda at first-completion of Reproductive 

Health Component questionnairea

All Women (n=362) Sexually active womena
(n=284)

Characteristic n (%) or median (IQR) n (%) or median (IQR)

Median age (years) 30 (26–35) 29 (25–34)

Median CD4 (cells/mm3) 397 (286–539) 403 (285–537)

Viral Load Suppression (≤ 400 units/mL)b

  Yes 230 (93) 164 (92)

  No 15 (6) 12 (67)

  Missing 3 (1) 2 (1)

Median time since initiating ART (years) 4.0
(0.91–5.1)

3.1
(0.90–5.0)

Number of partners in the past 12 months

  0 78 (22) N/A

  1 260 (72) 262 (92)

  ≥2 24 (7) 22 (8)

Self- reported pregnancy in the last 12 months

  Yes 81 (22) 73 (26)

  No 281 (78) 211 (74)

Number of living children

  0 41 (11) 34 (12)

  1–2 149 (41) 121 (43)

  ≥ 3 163 (45) 120 (42)

  Missing 9 (2) 9 (3)

Condom use within the last 6 months: Primary partner

  No condom use 112 (39)

  Inconsistent use 58 (20)

  Always 72 (25)

  Don't know 1 (0.4)

  Missing 41 (14)

Primary partner HIV status

  HIV-negative 50 (14) 50 (18)

  HIV-positive 146 (40) 146 (51)
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All Women (n=362) Sexually active womena
(n=284)

Characteristic n (%) or median (IQR) n (%) or median (IQR)

  Unknown status 86 (24) 86 (30)

  No primary partner 78 (22) N/A

  Missing 2 (0.6) 2 (0.7)

Type of partnerc

  Spouse/Living together as married 192 (68)

  Regular partner (not living together) 90 (32)

  Ongoing casual sex partner (at least 2 encounters) 12 (4)

  One-time encounter 20 (7)

Personal fertility desire

  Desires another child 100 (28) 94 (33)

  Does not desire another child 209 (58) 141 (50)

  Undecided/Refused 11 (3) 9 (3)

  Missing 42 (12) 40 (14)

Partner fertility desire (by participant report)

  Partner desires another child 100 (35)

  Partner does not desire another child 55 (19)

  Don’t know 13 (5)

  Missing 116 (41)

Partnership fertility desire

  YES: At least one partner desires another child 141 (50)

  NO: Neither partner desires another child 47 (17)

  Partnership fertility desire unknownd 96 (34)

a
women who reported at least one sexual partner in the past 12 months.

b
Restricted to women on ART for ≥ 24 weeks. n=248

c
Women were able to describe multiple partner types if they had >1 sexual partner.

d
Defined as either missing OR a combination of “no” and “don’t know” for couple OR “don’t know” for both members of the couple.
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