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DISSERTATION ABSTRACT 

Introduction: Postpartum women living with HIV (WLWHIV) on antiretroviral therapy (ART) are at 

high risk of viraemia.  We examined the association between unintended pregnancy and HIV viral load 

(VL) at 24 months postpartum in Cape Town, South Africa. 

Methods: Data are from a randomised trial that compared different ART delivery modalities for 

postpartum women aged at least 18 years who had initiated ART during their most recent pregnancy, 

had a VL<400 copies/ml in the previous three months, and had no comorbidities necessitating regular 

clinical follow-up. Pregnancy intentions regarding the most recent pregnancy were self-reported at 

enrolment into the study. VL was measured at 24 months postpartum, with elevated VL defined as 

VL≥1000 copies/ml. Chi-squared tests and logistic regression were used to examine predictors of 

unintended pregnancy. The impact of unintended pregnancy on elevated VL was examined using 

Poisson regression models.   

Results: Among 411 women included in the analysis (mean age: 28.7 years, 42% married/cohabiting, 

75% with a parity≥2, and 86% with a VL<50 copies/ml), 57% reported that their most recent pregnancy 

was unintended. Compared to women aged 18-24 years, older women had a lower relative odds of 

unintended pregnancy [25-28 years, adjusted odds ratio (AOR): 0.34; 95% confidence interval (CI): 

0.17-0.70; 29-34 years, AOR: 0.18; CI: 0.08-0.37; and ≥35 years, AOR: 0.35; CI: 0.14-0.89]. 

Additionally, unintended pregnancy was associated with being unmarried/not cohabiting (AOR: 4.44; 

CI: 2.78-7.09) and with higher parity (compared to parity=1: parity=2, AOR: 3.47; 95% CI: 1.86-6.50; 

and parity≥3, AOR: 6.38; 95% CI: 3.06-13.28). VL data at 24 months postpartum were available for 

89% (366/411) of participants of whom 24% had elevated VL≥1000 copies/ml. Unintended pregnancy 

was associated with elevated VL in unadjusted analyses [risk ratio (RR): 1.54; CI: 1.03-2.28; p=0.032]. 

After adjustment for maternal factors and trial allocation, the association persisted despite not reaching 

statistical significance (adjusted risk ratio (aRR): 1.36; CI: 0.88-2.08; p=0.158). 

Conclusion: Among postpartum WLWHIV in South Africa, unintended pregnancy is prevalent and 

could be a risk factor for elevated VL. Reproductive health counselling and support during routine care 

visits may reduce unintended pregnancies and its effects. 
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ORGANISATION OF DISSERTATION 

The dissertation is divided into three parts: Part A, B and C. 

Part A is the research protocol outlining the study’s overview with a literature review, rationale, 

objectives of the study, methods, ethical consideration and limitations of the study. 

Part B is the manuscript whose format follows submission guidelines of a selected peer-reviewed 

journal. It gives the introduction, methodological details, results, discussion of findings and ends with 

a conclusion. 

Part C is the appendices section which includes supplementary tables, ethics documentation and 

selected journal submission guidelines.  

The style of referencing for the whole dissertation is Vancouver. 
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1. Introduction  

1.1 Overview 

Despite a period of progress in terms of HIV incidence declines in highly burdened eastern and southern 

African countries, estimates from the Joint United Nations Programme on HIV/AIDS (UNAIDS) show 

that HIV transmission has plateaued overall [1]. According to data, women are disproportionately 

affected by HIV, particularly in sub-Saharan Africa (SSA), where roughly 56 percent of people living 

with HIV (PLHIV) are women [1]. South Africa has one of the highest rates of PLHIV in the world, 

with a nationwide HIV prevalence of 14% in 2017 [2, 3]. In 2018, females constituted roughly 63 

percent (4,700,000) of the total adult HIV population in South Africa [1]. The World Health 

Organisation (WHO) issued guidelines (“Option B+”) in 2015, recommending that all pregnant and 

breastfeeding women living with HIV (WLWHIV) start lifelong antiretroviral therapy (ART) regardless 

of CD4 cell count or WHO clinical disease stage [4]. In 2016, WHO announced guidelines advising a 

“treat all” strategy, recommending that all people diagnosed with HIV start treatment immediately [5]. 

Consequently, the number of reproductive-aged women on ART, irrespective of their pregnancy status, 

has increased [5].  

The fundamental purpose of ART is to lower HIV transmission risk and promote health through viral 

load (VL) suppression, but in many countries, achieving and sustaining viral suppression while 

pregnant, during childbirth, and after giving birth remains a challenge [6, 7]. The largest HIV treatment 

program worldwide is in South Africa [8], but despite the increase in ART coverage in the country 

resulting from WHO policy, not all pregnant and postpartum WLWHIV have sustained VL suppression. 

Suboptimal VL suppression may lead to higher mother-to-child transmission (MTCT) risk and maternal 

disease progression [6], and so, maintaining high ART adherence levels and viral suppression 

throughout breastfeeding, where the risk of transmission is ongoing, is critical [9]. Failure to retain 

women in care and adherent to ART at optimal levels during the postpartum period is a common 

problem undermining sustained viral suppression [10]. Compared to the general adult population, 

pregnant and postpartum WLWHIV may be more prone to having poor ART adherence and engagement 

in HIV care [10-12], likely because of added stressors related to this stage of life [13]. During the 

postpartum period, retention of women on ART becomes worse with time as well as compared to during 

pregnancy as demonstrated by studies from routine care settings across Africa [14, 15].  In SSA, only 

about 50% of WLWHIV maintain viral suppression until 12 months postpartum [16]. Among women 

who achieve initial viral suppression in South Africa, about a third experience viraemia within 12 

months postpartum, with episodes of viraemia being experienced repeatedly over time [6]. 

WLWHIV are as likely to experience pregnancy as any other woman of reproductive age. Worldwide, 

over 1.5 million WLWHIV become pregnant and give birth yearly, most of whom receive ART during 

pregnancy and are expected to continue lifelong ART in the postpartum period [17]. Furthermore, 

WLWHIV and those at risk of acquiring HIV face additional sexual and reproductive health (SRH) 
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challenges, such as the possibility of an unintended pregnancy [18]. Not only does SSA have the highest 

HIV prevalence rate, but it also has the highest number of women with unmet contraceptive needs [19]. 

Unintended pregnancy is not only a family planning concern but also a public health concern globally, 

including in the field of HIV.  

1.2 Literature Review 

1.2.1 Prevalence of Unintended Pregnancy among WLWHIV 

Unintended pregnancy is common among WLWHIV over the world, but the prevalence varies greatly 

by country. The 2014 global survey on SRH and Human Rights of WLWHIV, led by and conducted 

among WLWHIV, indicates that three out of every five women had at least one unplanned pregnancy 

during their lifetime, and less than 50% had ever accessed family planning services [20]. Data from 

Western countries has revealed that WLWHIV are now more likely to have children than they were 

earlier in the epidemic and that their unintended pregnancy rates are higher as opposed to those of HIV-

negative women [21]. In the United States, for example, episodes of unintended pregnancy after HIV 

diagnosis are common with close to 80% being reported as unintended [22].  

Studies done in SSA have also reported high prevalence of unintended pregnancies among WLWHIV. 

In a Malawian study assessing 220 pregnant WLWHIV who attended antenatal care (ANC) at a 

government hospital, 75% reported that they had unintended current pregnancies [23]. In a study 

conducted in Nigeria, 37% of 180 pregnant WLWHIV stated that their current pregnancy was 

unintended [24]. A study in Kenya looking at attitudes towards family planning among pregnant 

WLWHIV indicates that 59% had their current pregnancy unintentionally [25]. In Zimbabwe, a study 

looking at unmet need for family planning, contraceptive failure, and unintended pregnancy among 

WLWHIV and HIV-negative women found that out of 1059 postpartum WLWHIV, 45% had their most 

recent pregnancy unintended, while 34% of HIV-negative women reported having had an unintended 

pregnancy [26]. Similar studies in Uganda, Malawi, Swaziland, and Botswana showed prevalences of 

unintended pregnancy of 45%, 49%, 67%, and 44%, respectively [27-30]. In South Africa, fewer than 

30% of pregnancies among WLWHIV are reported to have been planned [31, 32].      

1.2.2 Predictors of Unintended Pregnancy among WLWHIV 

Pregnancy intentions are shaped by a myriad of factors, including demographic, socio-economic, 

behavioural and health system-related factors. Age, marital status, and parity have been associated with 

unintended pregnancy [29, 30, 32-35]. Findings in a Tanzanian study indicate that there is an increasing 

risk of unplanned pregnancy with increasing age [36]. On the contrary, some studies in South Africa 

and Ghana have found an inverse relationship between age and unintended pregnancy [31, 37, 38]. In 

research conducted in South Africa by Brittain et al. and Haffejee et al., no association was found 

between age and pregnancy intendedness [39, 40]. These differences could be attributed to the different 

settings in which the studies were conducted. Being single is associated with unintended pregnancy, 
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according to findings from a Tanzanian study by Exavery and colleagues [41]. A study conducted by 

Haffejee et al. in South Africa indicates that women who are single and unemployed have higher 

chances of experiencing unintended pregnancies than those who are married and employed [40]. On the 

contrary, Nyarko found that married women in Ghana had higher risk of unintended pregnancy than 

those not married [38]. 

In research conducted by Warren et al. and Mayondi et al. in Swaziland and Botswana respectively, low 

education levels were linked to an increased risk of unintended pregnancy [29, 30]. In contrast, Ikamari 

and colleagues in their study in Kenya-Nairobi, found no association between formal education and 

pregnancy intention [42]. Some research findings in South Africa and developing countries show that 

income is associated with unintended pregnancy, with low-income women having a higher likelihood 

of experiencing an unintended pregnancy, as opposed to women with high income [34, 43, 44]. Findings 

from a study in South Africa show that women who consumed alcohol had a higher likelihood of 

reporting unintended pregnancy as opposed to non-consumers of alcohol [39]. On the other hand, 

Haffejee et al. found no significant association between alcohol intake and pregnancy intention in their 

study conducted in KwaZulu-Natal, South Africa [40].   

At the health system level, SRH services play a vital role in preventing unintended pregnancies. 

Ensuring that WLWHIV have access to both ART and reproductive health services, preferably within 

the same health facility, is therefore key. Tweya and colleagues, in their study in Malawi attest that HIV 

care provision (including ART) together with family planning (including choice of contraceptive 

methods) may have helped avert unintended pregnancies among WLWHIV [45]. In many countries, 

however, SRH and HIV services remain isolated [46], contributing to high rates of unintended 

pregnancy among WLWHIV. The high unintended pregnancy levels in South Africa may be due to 

slow implementation of policies and guidelines to support and promote the integration of SRH-HIV 

services, and in practice, culminating in limited integration of SRH and HIV services [47]. In addition, 

health care providers do not often engage patients living with HIV in discussions relating to pregnancy 

intentions and/or contraceptive use, and even if they do, they do not go in depth [48].  

1.2.3 Comparison of VL Outcomes in Women with Unintended Pregnancy versus 

Women with Intended Pregnancy 

There is some evidence that an unintended pregnancy may lead to poorer ART outcomes, although this 

association has been insufficiently explored. Brittain and colleagues postulate that among women 

starting ART antenatally, unplanned pregnancy may commonly increase the chances of having elevated 

VL in the long-term [39]. A cohort study was conducted retrospectively in the United States among 

WLWHIV receiving ANC and giving birth at a single tertiary centre between 2007 and 2014. The 

results of this study show that women with unplanned pregnancy were less likely to have viral 

suppression at delivery than those with a planned pregnancy; this finding persisted even when potential 

confounders were accounted for [49]. In addition, following entry into ANC, the median duration until 
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stable viral suppression for women with an unintended pregnancy was longer as opposed to their 

counterparts and this persisted in multivariable analyses [49]. In a South African study looking at 

suboptimal adherence and elevated VL at a primary care clinic, unintended pregnancy was shown to be 

independently associated with elevated VL when entering ANC among women who were already on 

ART [50]. In a prospective study of 459 postpartum WLWHIV in Gugulethu, the percentage of women 

whose VL was elevated increased over time, with women reporting an unintended pregnancy having a 

higher likelihood of elevated VL than those reporting an intended pregnancy [39].  

1.3 Rationale   

Although earlier studies have looked at the prevalence and predictors of unintended pregnancy among 

WLWHIV in various contexts, the question of whether unintended pregnancy has an impact on HIV 

VL outcomes among postpartum WLWHIV has not been widely explored. Therefore, this study aims 

to address this research gap by examining the association between unintended pregnancy and HIV VL 

in a prospective cohort of postpartum WLWHIV in South Africa.  

1.4 Purpose of study 

To assess the impact of unintended pregnancy on HIV VL outcomes at 24 months postpartum in a South 

African cohort of postpartum WLWHIV who started ART during pregnancy using secondary data. 

1.5 Specific Objectives 

1. Examine the prevalence of unintended pregnancy among WLWHIV in the population of 

interest. 

2. Identify the predictors of unintended pregnancy among WLWHIV in the population of 

interest. 

3. Compare VL outcomes at 24 months in WLWHIV who had unintended pregnancies versus 

those who had intended pregnancies. 

1.6 Conceptual Framework 

Through a review of the literature, a conceptual framework has been developed and will serve as the 

basis for the overall study. Variables associated with unintended pregnancy include  socio-economic 

and demographic factors like maternal age, parity, marital status (otherwise referred to as relationship 

status), education, employment status and type of housing, behavioural factors including alcohol 

consumption and/or drug use, and health system-related factors which include access to SRH/family 

planning and contraceptive use. These factors have the potential to confound/modify the relationship 

between pregnancy intention and HIV VL outcomes. Although access to SRH is a critical determinant 

of unintended pregnancy, it will not be looked at in this analysis because participants contributing data 

to this analysis were all recruited from the same clinic, thus it is assumed that all of the women had 
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equal access to SRH services. Alcohol use will also not be included in this analysis as we do not have 

data on alcohol use prior to pregnancy.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual framework   

 

2. Methods 

The proposed study will be an analysis of data that was collected during the PACART study. The 

PACART study's main characteristics are described in section 2.1. The proposed approach for the 

secondary analysis is given in section 2.2.  

 Socio-economic and 

Demographic factors 

Maternal age, parity, 

marital status, education 

level, employment status, 

housing type 

 

 

 

 

HIV VL outcomes 

Elevated/Suppressed 

Clinical factors 

Baseline VL, previous ART 

use, duration on ART 

Primary exposure 

Unintended pregnancy 

Behavioural factors 

Alcohol consumption and/or 

drug use 

 

 Alcohol 

consumption 

and/or drug use 

 

Health systems/contraceptive 

related factors 

Access to SRH services/Family 

planning 
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2.1. PACART Study 

PACART is a pragmatic randomised controlled trial with longitudinal follow-up comparing maternal 

HIV viral suppression in women randomised to a differentiated ART service (“adherence club”; 

intervention) versus the standard of care (general adult ART clinic; control). The study's aim was to 

conduct an evaluation of two alternative approaches to HIV care and treatment provision for postpartum 

WLWHIV who had started ART antenatally [51]. The study was conducted at the Gugulethu 

Community Health Centre (CHC) in Cape Town, together with its related Midwife Obstetric Unit 

(MOU). The CHC is a primary care facility within the public sector, serving a low socioeconomic status 

population of around 350,000 people [52]. Incorporated within the CHC is an ART clinic that provides 

the general adult population with HIV care. Nurse-midwives run the MOU which provides ANC, 

obstetric services, postnatal care and PMTCT services to over 4000 women yearly [53]. 

2.1.1. Study Population    

The study included WLWHIV who were at least 18 years old, were within 70 days postpartum, and had 

a live infant at the time of being screened. Other criteria for inclusion were having a suppressed VL 

(VL < 400 copies/ml) in the previous three months and no comorbidities necessitating regular clinical 

follow-up. Those with intentions of leaving Cape Town while the study was ongoing as well as those 

who had lost their infant/foetus were excluded from the study [51].  

2.1.2 Sampling and Sample Size 

Women were recruited at either postnatal clinic visits or at postpartum visits to the MOU ART clinic. 

Basic information about the study was provided to consecutive potentially eligible women who, if 

interested, were screened. Those eligible and potentially interested went through the informed consent 

process conducted by study counsellors. Women who consented underwent enrolment interviews and 

VL testing after which they were randomized to either the adherence club (intervention) or the general 

adult ART clinic (control). In total, 412 participants were enrolled into the study [51]. 

2.1.2.1 Description of Study Arms   

For the intervention arm, referral of women from the MOU ART service to the adherence clubs was 

done postnatally. Every two months, a club visit was scheduled for an approximate one-hour session 

and these club visits were group-based with a community health worker attending all visits. A nurse 

conducted a clinical assessment and VL testing once a year. Referrals to the general adult clinic were 

made for participants with clinical complications.  

For the control arm, the initial visit to the general adult ART clinic was usually within four weeks of 

being referred out from the MOU ART clinic. For the first four months, follow-up visits were scheduled 

at least once a month. Additional visits took place every two months for medication refills. Clinician 

review was scheduled six monthly. Routine laboratory investigations included VL testing, which was 

performed at four and twelve months after starting ART and yearly afterwards.  
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2.1.3. Data Collection 

Participants in either arm were required to attend study measurement visits scheduled at 3, 6, 12, 18, 

and 24 months postpartum, in addition to the enrolment visit. These visits were conducted separately 

from the usual ART service sessions. Questionnaires were administered at every study visit for the 

purpose of collecting data on demographics, medical history, ART adherence and a range of other 

measures (see appendix A for maternal demographics questionnaire). There was a family planning and 

pregnancy intentions questionnaire which included such questions as: - “Which family planning 

methods did you use prior to your last pregnancy?”, “In the 12 months before this last pregnancy, which 

family planning methods did you use?” and “Were you trying to have a baby when you found out you 

were pregnant (in your most recent pregnancy)?” (See appendix B for family planning and pregnancy 

intentions questionnaire) Collection of participants’ blood samples was done at each study visit to 

measure VL; this was different from usual clinical monitoring, with the South African National Health 

Laboratory Services carrying out batch testing using the Abbott Realtime HIV-1 assay (Abbott 

Laboratories, Waltham, MA).  

2.2 The Present Study 

2.2.1  Study Design 

The proposed study will be a secondary analysis of longitudinal data examining the association between 

unintended pregnancy and HIV VL outcomes at 24 months postpartum. 

2.2.2  Study Population 

All women enrolled in the PACART study will be included except those who withdrew. Subsequent 

analyses will not include those who had missing HIV VL at 24 months postpartum. 

2.2.3 Sampling and Sample Size 

Because this is a secondary analysis of data, no sample size calculation is required.  

2.2.4 Variables 

For the present analysis, there will be no additional measurements done. All data to be analysed will 

come from measurements taken in the PACART trial. Only a subset of indicators will be considered 

and some will be recoded where necessary. The primary dependent variable in this study is HIV VL at 

24 months postpartum binarised as either elevated VL (defined as VL ≥ 1000 copies/ml) or suppressed 

VL (defined as VL < 1000 copies/ml). The choice of VL threshold was made on the basis of 

international and local policies for viraemia requiring clinical intervention [5, 54].  The primary 

exposure of interest is pregnancy intention dichotomized as unintended or intended. Other variables 

that may be of importance in this study are shown in table 1.  
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Table 1: Selected variables for inclusion in analysis  

Variable Operational Definition Form/Scale Possible values 

Maternal age 

 

 

Age of mother in completed years but 

categorized in age groups for analysis 

purposes 

Categorical - ordinal 18 – 24 years, 

25 – 28 years, 

29 – 34 years,  

≥35 years 

 

Parity   Number of children woman has ever had Numerical - discrete 1 

2 

≥3 

 

Maternal 

education 

Whether woman has completed any high 

school or not 

Categorical - binary Completed any high 

school, not completed 

any high school 

Relationship 

status 

Woman’s relationship status in terms of 

whether she is married/cohabiting or not. 

Categorical - binary Married or cohabiting, 

Unmarried and not 

cohabiting 

Employment 

status 

Whether woman is employed or not and 

categorized as employed and unemployed 

Categorical - binary Employed, Unemployed 

Live in informal 

housing 

Whether or not woman lives in an informal 

type of housing 

Categorical - ordinal No, Yes 

Baseline viral load Woman’s viral load at enrolment Categorical - binary <50 copies/ml, 

≥50 copies/ml 

Previous ART use Whether or not woman was on ART before 

index pregnancy 

Categorical - binary No, Yes 

Duration on ART  Months on ART at the time of viral load 

assessment  

Continuous 24+ 

 

2.2.5  Data Management and Analysis 

Data management and ownership will remain with the investigators of the parent study.  For this project, 

all programming scripts and workflows will be stored on a personal repository with back up on external 

drives. An up to date version of Stata or R software will be used to analyse the data. To begin with, 

exploratory statistics and data cleaning will be performed.  To examine the overall prevalence of 

unintended pregnancy in the sample (Objective 1), simple descriptive analyses will be performed (see 

table 2).  
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Table 2: Descriptive statistics of postpartum WLWHIV overall and stratified by pregnancy 

intendedness (dummy table) 
Variable                                              Total, n (%)                        Intended, n (%)                     Unintended, n (%)         

Number of women  

Mean age (SD) 

Maternal age (years) 
18 – 24 

25 – 28 

29 – 34 

≥35 

Parity 

1 

2 

≥3 

Relationship status 

Married or Cohabiting 

Unmarried/ not cohabiting 

Maternal Education 
Completed any high school 

Not completed high school   

Employment status 

 Employed 

 Unemployed 

Live in informal housing 

 No 

 Yes  

Baseline VL 

 <50 copies/ml 

≥50 copies/ml 

Previous ART use 

 No 

 Yes 

Trial allocation 

             Clinic 

             Club 
n= frequency,  SD=Standard deviation, VL= viral load, ART=antiretroviral therapy 

 

Factors associated with unintended pregnancy (Objective 2) will be examined using Chi-squared tests 

and logistic regression.  Baseline characteristics of women retained in the study and had VL data 

available at 24 months postpartum will be compared with those of women who were lost from the study 

using chi-squared tests. To compare HIV VL outcomes among women with intended pregnancy and 

those with unintended pregnancy (Objective 3), modified Poisson regression models with robust error 

variance will be built, taking into account potential confounders and diagnostic model checks 

performed. Demographic, socio-economic and biological variables will be adjusted for (model 1) and 

random allocation will also be adjusted for (model 2) to account for intervention effects. (See table 3 

for unadjusted and adjusted analyses). Because of the potential for effect modification, stratified 

analyses (stratified by clinical factors-baseline VL, previous ART use and duration on ART) will be 

done. For all statistical tests a two-tailed significance level will be set at 5% (p≤0.05).    
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Table 3: Relationship between pregnancy intendedness and HIV VL of 1000 or more copies/ml at 24 

months postpartum from adjusted and unadjusted models 
Variables                                   Unadjusted models                 Adjusted model 1*                  Adjusted model 2** 

                                                RR(95% CI)   P value          aRR(95% CI)   P value           aRR(95% CI)   P value  

Pregnancy intention 

 (versus intended) 

Unintended 

Maternal age (versus 18 -24) 

25 – 28 

29 – 34 

≥35 

Parity (versus 1) 

2 

≥3 

Relationship status (versus  

Married or cohabiting) 

Unmarried/not cohabiting 

Maternal Education (versus  

Completed any high school 

Not completed high school    

Employment status (versus  

Employed) 

 Unemployed 

Live in informal housing (versus No) 

 Yes  

Baseline VL 

(versus <50 copies/ml) 

≥50 copies/ml 

Previous ART use (versus No) 

 Yes 

Months on ART at time of VL assessment 

Trial allocation 
Clinic      

Club                                           
*Model 1 adjusted for demographic, socio-economic and clinical variables, **Model 2 adjusted for all those in model 1 plus 

random allocation, VL=viral load, ART=antiretroviral therapy,                   

RR, Risk ratio; 95% CI, 95% Confidence interval, 
 aRR, adjusted risk ratio; VL, viral load 

 
Sensitivity analysis will be done to determine whether any observed association is consistent at alternate 

VL outcome levels of ≥50 copies/ml and ≥400 copies/ml respectively. 

3. Presentation and Dissemination of Study Findings 

Study findings will be submitted in partial fulfilment of the requirements of the Master of Public Health 

degree, and will be made available to the University of Cape Town Bongani Mayosi Health Sciences 

library following examination. Results will also be submitted for publication in open source peer-

reviewed journals specifically in the field of Epidemiology and Biostatistics, and presented to 

appropriate meetings should need arise. 

4. Study Limitations 

Since the study uses data from PACART, which is prospective in nature, there is a likelihood of bias 

arising from incomplete follow-up.  Secondary data is limited to characteristics collected in the primary 
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trial; hence some potential confounding variables may be unavailable. Additionally, pregnancy 

intention is a complex construct to measure and in most cases, as in PACART, it is self-reported hence 

data on pregnancy intentions may not be accurate.  Also, the study focus is only on one area (Gugulethu) 

which may make it difficult to generalize study findings and conclusions.  Further, the study is not 

intended to include other maternal health care issues (e.g abortions and maternal depression resulting 

from unintended pregnancy) which are significant for maternal and child health.   

5. Ethical Consideration  

The parent study was approved by the Human Subjects Research Ethics Committee at the University 

of Cape Town (REF 194/2015) (see appendices C to F) and also by the local government and the facility 

manager. Prior to recruitment and randomization, the informed consent process was conducted in 

isiXhosa language (see appendix G for details on informed consent). Sufficient information was 

provided by counsellors and women were allowed to ask questions to allow them to make informed 

decisions and provide informed consent. The informed consent process was conducted in a private 

room. Unique participant identifiers were used for the purposes of anonymity. The present study will 

receive unidentified data as identifiers are not needed for this analysis. All data provided by the study 

team will be password protected, minimizing the risk of confidentiality issues. Approval to conduct this 

study will be sought from the Human Research Ethics Committee at the University of Cape Town. 

6. Risks and Benefits 

Despite this being secondary data analysis, there is potential risk of participants being identified and 

sensitive information being disclosed. In order to de-identify participants, data anonymisation using 

unique participant identifiers and data confidentiality through password use will be enforced. While 

there are no direct benefits to participants, there may be future, indirect benefits for participants and the 

general population through the knowledge to be generated by this research. The knowledge gained 

could inform policy makers and health service providers of areas needing intervention such as 

improving access to SRH services or providing enhanced support to women reporting that their 

pregnancy was unintended. This could result in improved maternal and child health.  
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7. Timeline 

Table 4: Proposed timeline for the study 

ACTIVITY 2021 

1st Quarter 2nd Quarter 3rd Quarter  4th Quarter  

Literature review and ethics 

approval 
    

Data cleaning and analysis      

First dissertation draft     

Second draft     

Final draft and submission     

 

8. Budget 

Minimal financial resources will be required because the study involves secondary data only. The 

dataset will be made available at no cost for research purposes. The University of Cape Town offers 

provision for supervision and support as part of the Master of Public Health programme for which the 

dissertation is a constituent element.  
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Abstract 

Introduction: Postpartum women living with HIV (WLWHIV) have high levels of viraemia. Some 

evidence suggests that an unintended pregnancy may be associated with viraemia, but additional 

research is needed. We examined the association between unintended pregnancy and HIV viral load 

(VL) outcomes at 24 months postpartum in Cape Town, South Africa. 

Methods: We used data from a randomised trial comparing models of ART provision for postpartum 

women aged ≥18 years who had initiated ART during their recent pregnancy. Additional enrolment 

criteria included having VL<400 copies/ml in the previous three months, and no comorbidities requiring 

regular clinical follow-up. Pregnancy intentions were self-reported at enrolment into the study. VL was 

measured at 24 months postpartum, with elevated VL defined as VL≥1000 copies/ml. Predictors of 

unintended pregnancy were examined using chi-squared tests and logistic regression. The impact of 

unintended pregnancy on elevated VL was examined using Poisson regression models.   

Results: A total of 411 women (mean age: 28.7 years) were analysed. Overall, 42% were 

married/cohabiting; 75% had parity≥2; and 86% had VL<50 copies/ml. At enrolment, 57% reported 

that their pregnancy was unintended. Compared to women aged 18-24 years, older women had a lower 

odds of unintended pregnancy [25-28 years, adjusted odds ratio (AOR): 0.34; 95% confidence interval 

(CI): 0.17-0.70; 29-34 years, AOR: 0.18; CI: 0.08-0.37; and ≥35 years, AOR: 0.35; CI: 0.14-0.89]. 

Additionally, unintended pregnancy was associated with being unmarried/not cohabiting (AOR: 4.44; 

CI: 2.78-7.09) and with higher parity (compared to parity=1: parity=2, AOR: 3.47; 95% CI: 1.86-6.50; 

and parity≥3, AOR: 6.38; 95% CI: 3.06-13.28). VL data at 24 months postpartum was available for 

89% (366/411) of participants of whom 24% had elevated VL≥1000 copies/ml. Unintended pregnancy 

was associated with elevated VL in unadjusted analyses [risk ratio (RR): 1.54; CI: 1.03-2.28; p=0.032]. 

After adjustment for maternal factors and trial allocation, the association persisted despite not reaching 

statistical significance (adjusted risk ratio (aRR): 1.36; CI: 0.88-2.08; p=0.158). 

Conclusion: Among postpartum WLWHIV in South Africa, unintended pregnancy is common and 

may be a risk factor for elevated VL. Reproductive health counselling and support during routine care 

visits may reduce unintended pregnancies and its effects.   
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1. Introduction 

Despite the widespread adoption of contraception as a modern health technology, unintended 

pregnancies continue to be a health burden for women globally. During the period 2015-2019, an 

estimated 121 million unintended pregnancies among women aged 15-49 years were recorded 

worldwide (uncertainty interval: 112.8-131.5), with sub-Saharan Africa (SSA) having the highest rates 

[1]. Various factors have been found to be associated with unintended pregnancy among women of 

reproductive age in different countries. Among them are low income [1-4], higher parity [2, 5], 

complications during first pregnancy [6], older age [2, 7, 8], being unmarried [2, 5, 7, 9], living in rural 

areas [2], being unemployed [2, 9, 10], alcohol use and intimate partner violence [11], and low education 

levels [2, 12]. On the contrary, some studies have found that younger age is a predictor for unintended 

pregnancy [5, 10, 13]. Co-existing with unintended pregnancy is the burden of HIV, both of which are 

closely linked with unprotected sex.  

South Africa has achieved significant success in expanding access to HIV services and currently has 

the world’s largest HIV treatment programme [14].  The number of pregnant and postpartum women 

living with HIV (WLWHIV) on antiretroviral therapy (ART) has substantially increased with about 

95% receiving ART in 2019 [15]. Suppression of viral load (VL) is the primary goal of ART to reduce 

HIV transmission risk and promote health. Yet, not all pregnant and postpartum WLWHIV receiving 

ART have sustained VL suppression over time [16-18]. Suboptimal VL suppression may lead to a 

higher risk of mother-to-child transmission (MTCT), horizontal transmission and maternal disease 

progression [19], thus maintaining high ART adherence levels and viral suppression while pregnant is 

important. In addition, sustained ART adherence and viral suppression are critical throughout the 

breastfeeding period, when the risk of MTCT is ongoing [20]. In sub-Saharan Africa (SSA), only about 

50% of women maintain viral suppression through one year after giving birth [21]. Among women who 

achieve initial viral suppression in South Africa, about a third experience viraemia within 12 months 

postpartum with episodes of viraemia being experienced repeatedly over time [19].  

WLWHIV or those at risk of acquiring HIV face additional sexual and reproductive health (SRH) 

challenges such as risk of unintended pregnancy [22]. According to the 2014 global survey on SRH and 

Human Rights, close to 60% of WLWHIV had at least one unplanned pregnancy during their life course 

and less than 50% had ever accessed family planning services [23]. The prevalence of unintended 

pregnancies among WLWHIV in the United States ranges from 23% to 78% [24-26] and in Canada 

approximately 60% of pregnancies among WLWHIV are unintended [27]. High levels of unintended 

pregnancies among WLWHIV have also been reported in other countries: 67% in Swaziland [28]; 45% 

in Uganda [29, 30]; 59% in Kenya [31]; 49% and 75% in Malawi [32, 33]; 44% in Botswana[34]; and 

37% in Nigeria [35]. In South Africa, up to 71% of pregnancies among WLWHIV have been reported 

as unintended [11, 13, 36]. Results from prior research have shown that younger age, single relationship 

status, low education levels, being unemployed, lack of reproductive health counselling, higher parity 
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and alcohol use are associated with unintended pregnancy among WLWHIV [11, 13, 26, 34, 37, 38].  

Unintended pregnancy is not only a family planning concern but also a public health concern, including 

in the field of HIV. Reducing unintended pregnancy is one of the components of the World Health 

Organization’s (WHO) strategy for the prevention of mother-to-child transmission (PMTCT) [39]. 

Women living with HIV (WLWHIV) who experience unintended pregnancy may have HIV viral load 

(VL) outcomes determined by a host of different factors. Risk factors for elevated VL include alcohol 

use, intimate partner violence, younger age, being unmarried, low education levels, unknown HIV status 

before getting pregnant, not being on antiretroviral therapy (ART) prior to entry into antenatal care 

(ANC), sub-optimal adherence to ART, male partner involvement in PMTCT programs, HIV disease 

stage, the type of antiretroviral regimen women received and drug resistance, co-infection with other 

STIs, and CD4+ cell count [11, 26, 37, 40-46]. 

There is some evidence that an unintended pregnancy may lead to poorer ART outcomes, although the 

association between unintended pregnancy and elevated VL has been insufficiently explored. A cohort 

study of pregnant WLWHIV conducted retrospectively in the United States showed an association 

between unintended pregnancy and elevated VL at the time of delivery [26].  In South Africa, one cross-

sectional study and one longitudinal study by Brittain and colleagues also found that unplanned 

pregnancy is a risk factor for elevated VL at the time of entry into antenatal care (ANC) and through 

36-60 months postpartum, respectively [11, 37]. While the former study included women who were 

already on ART before they entered ANC, the latter included pregnant women who initiated ART 

during pregnancy. Some scholars have found that unintended pregnancy is associated with elevated VL 

in the last three months of the pregnancy [46] and MTCT [41, 43]. Additional analyses to explore the 

association between unintended pregnancy and HIV VL are needed to ascertain the existence and 

magnitude of this relationship in different populations. This is necessary to inform policy makers of 

areas needing interventions to help prevent unintended pregnancies and improve postpartum outcomes.  

This study therefore aimed to investigate the prevalence and predictors of unintended pregnancy and 

examine the relationship between unintended pregnancy and HIV VL outcomes at 24 months 

postpartum among WLWHIV who initiated ART antenatally in Cape Town, South Africa.  

2. Methods 

2.1 Study Design and Data Sources 

Data used in this study are from the Postpartum Adherence Clubs for Antiretroviral Therapy (PACART) 

study. PACART is a pragmatic randomised controlled trial comparing two models of ART care 

provision for women in the postpartum period. Recruitment of women was done at the Gugulethu 

Community Health Centre (CHC), a government facility offering primary care to a population of around 

350,000 people, majority of whom are of low socio-economic status [47]. Incorporated within the CHC 

is an ART clinic that provides the general adult population with HIV care. There is also a Midwife 

Obstetric Unit (MOU) associated with the CHC. Nurse-midwives run the MOU which provides ANC, 
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obstetric services, postnatal care and PMTCT services to over 4000 women yearly [48]. Women in this 

setting receive ART within the MOU during pregnancy and delivery as part of routine care, but are 

referred to general adult ART clinics during the early postpartum period. Postnatal services are 

delivered separately from these ART clinics and focus only on baby wellness.  

For the primary trial, women were recruited at either early postpartum visits to the MOU ART clinic or 

postnatal visits to the baby wellness clinic. Basic information about the study was provided to 

consecutive potentially eligible women who, if interested, were screened. Eligible women were those 

who initiated ART during pregnancy, were aged at least 18 years, were within 70 days postpartum, had 

a live infant at the time of being screened, had a VL of <400 copies/ml in the previous three months 

and no comorbidities necessitating regular clinical follow-up. Those with intentions of relocating out 

of Cape Town while the study was ongoing were excluded from the study [49]. Those eligible went 

through the informed consent process conducted by study staff. Women who consented underwent 

enrolment interviews and VL testing after which they were randomised to attend either the adherence 

club (intervention) or the general adult ART clinic (control; standard of care) [49] for ongoing HIV 

care.  

Adherence clubs are well established in Cape Town but have not been extensively tested among 

postpartum women. Women who were randomised to the adherence clubs were referred out from the 

MOU ART service to the adherence clubs postnatally. Club visits were scheduled every two months 

for an approximate duration of 1 hour and were group-based and run by community health workers. A 

clinical assessment and VL testing were conducted once a year by a nurse. Women randomised to the 

control arm were referred out to the general adult ART clinic where visits were scheduled at least once 

a month for the first four months, and then once every two months for the purpose of medication refill. 

Clinician review was scheduled six monthly. As part of routine laboratory investigations, VL testing 

was performed at four and twelve months after starting ART, and yearly after that [49]. 

2.2 Measures 

In addition to the enrolment visit, women attended study measurement visits conducted at 3, 6, 12, 18 

and 24 months postpartum; these were separate from routine ART service appointments. Questionnaires 

were administered at every study visit for the purpose of collecting data on demographics, medical 

history, ART adherence and a range of other measures. Questionnaires were translated into the 

predominant local language known as isiXhosa and then back-translated into English in order to 

guarantee accuracy. At each study visit, blood samples were collected from participants to measure VL; 

this was done separately from routine clinical monitoring. The South African National Health 

Laboratory Services did batch testing using the Abbott Realtime HIV-1 assay (Abbott Laboratories, 

Waltham, MA) [49].  
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The dependant variable of interest for this study was HIV VL at 24 months postpartum which was 

dichotomized as elevated (defined as VL ≥1000 copies/ml) or suppressed (defined as VL <1000 

copies/ml) [50] for the purpose of modified Poisson regression. This VL threshold was selected on the 

basis of international and local guidelines [50-52]. The primary independent variable was unintended 

pregnancy which was self-reported at enrolment into the study: Women were asked “Were you trying 

to have a baby when you found out you were pregnant (in your most recent pregnancy)?” The resulting 

variable was a dichotomous variable.  Based on existing knowledge from previous studies and on 

availability in the dataset, a number of baseline demographic and socio-economic characteristics 

(maternal age, parity, relationship status, education, employment status, type of housing) of the women 

were considered to be potential confounders in the relationship between unintended pregnancy and HIV 

VL outcomes. Baseline HIV VL, previous ART use and duration on ART were considered as possible 

effect modifiers of the same relationship. By design, all participants had a baseline VL <400 copies/ml.    

2.3 Data Analysis 

Data were analysed using STATA version 14.0 (StataCorp, College Station, Texas, USA) with p ≤ 0.05 

set as the level of statistical significance. Using standard descriptive statistics, baseline demographic, 

socio-economic and clinical data were described overall and by pregnancy intention status.  Unintended 

pregnancy prevalence in the sample was estimated and predictors of unintended pregnancy were 

examined using chi-squared tests or Fisher’s exact tests and logistic regression. Baseline characteristics 

of women who were retained in the study and had VL data available at 24 months postpartum were 

compared with those of women who were lost from the study using chi-squared tests or Fisher’s exact 

tests. The impact of unintended pregnancy on HIV VL outcomes at 24 months postpartum was 

examined using unadjusted and adjusted modified Poisson regression models with robust error variance.  

Two adjusted models were built. The first model was adjusted for demographic, socio-economic and 

clinical variables to account for potential confounders. To account for intervention effects, the second 

model had an additional adjustment for random allocation in the PACART trial. Sensitivity analyses 

were performed using VL ≥400 copies/ml and ≥50 copies/ml as the outcome. These viral load 

thresholds were selected based on local thresholds for viral load monitoring [52, 53]. Because of the 

possibility of effect modification in the association between unintended pregnancy and HIV VL, 

additional models were stratified by baseline HIV VL, previous ART use, and duration on ART. A flow 

chart of the data analysis process is shown in figure 2 of Appendix K. Results are presented using odds 

ratios (OR) and risk ratios (RR) with 95% confidence intervals (CI). 

Approval to conduct both the primary trial and the present study was granted by the University of Cape 

Town’s Faculty of Health Sciences Human Research Ethics Committee (REF: 194/2015 and REF: 

190/2021, respectively).  
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3. Results 

3.1 Baseline characteristics 

A total of 412 women were enrolled into the PACART trial. Excluding one woman who withdrew from 

the primary study, 411 women were included in analysis. Baseline characteristics of these women are 

described in Table 1. The mean age was 28.7 [standard deviation (SD) = 5.2] years, overall. The 

majority (67%, n=275) of the women were aged between 25 and 34 years; 75% (n=308) had a parity of 

at least two. Forty-two percent (n=173) were married/cohabiting and almost all the women (99%, 

n=405) reported having completed some high school/tertiary education. Sixty-eight percent (n=279) 

were unemployed and 53% (n=219) lived in informal housing.  A considerable proportion (86%, n=355) 

of the women had baseline HIV VL <50 copies/ml and only 12% (n=50) were previously on ART.  As 

stated above, all participants had a VL <400 copies/mL at enrolment into the study, by design.  

3.2 Prevalence and Predictors of Unintended Pregnancy 

More than half the women (57%, n=235) had an unintended index pregnancy (Table 1). Being 

unmarried or not cohabiting was significantly associated with unintended pregnancy. In adjusted 

analysis, the odds of having an unintended pregnancy among women who were not married/cohabiting 

were more than four times the odds among those who were married/cohabiting [adjusted odds ratio 

(AOR): 4.44; 95% CI: 2.78–7.09; Table 2]. Young age (18-24 years) was also a predictor of unintended 

pregnancy.  Compared to women aged 18-24 years, those aged 25-28 years (AOR: 0.34, 95% CI: 0.17-

0.70), 29-34 years (AOR: 0.18, 95% CI: 0.08-0.37) and ≥35 years (AOR: 0.35, 95% CI: 0.14-0.89) had 

a lower relative odds of unintended pregnancy. In addition, higher parity was a significant predictor of 

unintended pregnancy. Compared to a parity of one, those with a parity of 2 (AOR: 3.47; 95% CI: 1.86-

6.50) and parity of 3 or more (AOR: 6.38; 95% CI: 3.06-13.28) had increased odds of unintended 

pregnancy (Table 2). There were no significant differences in maternal education, employment status 

and type of housing in those with intended and unintended pregnancies.   
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Table 1: Baseline characteristics of postpartum WLWHIV by pregnancy intendedness 

Variable Total, n (%) Intended, n (%) Unintended, n (%) X2       P value 

Number of women                                                 

Mean (SD) age (years) 

       411 

28.7(5.2) 

176  

29.1(4.9) 

              235 

28.4(5.4)     

Age category (years) 
18 – 24 84(20) 24(14) 60(26) 15.11 0.002* 

25 – 28 122(30)  51(29) 71(30)     

29 – 34 153(37)  82(46) 71(30)     

.≥35 52(12) 19(11) 33(14)     

Parity           

1 103(25) 53(30) 50(21) 4.79 0.091 

2 182(44) 76(43) 106(45)     

≥3 126(31) 47(27) 79(34)     

Relationship status           

Married or Cohabiting  173(42) 105(60) 68(29) 38.97 0.000* 

Unmarried and not cohabiting 238(58)  71(40) 167(71)     

Maternal education           

Completed any high 

school/tertiary education 405(99) 174(99) 231(98) 0.70 0.486 

Not completed any high school  6(1) 2(1) 4(2)     

Employment status          

Employed  132(32)  54(31) 78(33) 0.29 0.590 

Unemployed 279(68)  122(69)  157(67)   

Live in informal housing        

No 192(47) 80(45) 112(48)     

Yes 219(53) 96(55) 123(52) 0.20 0.658 

Baseline HIV VL           

<50 copies/ml 355(86) 160(91) 195(83) 5.38 0.025* 

≥50 copies/ml 56(14) 16(9) 40(17)   

Previous ART use         

No  351(85) 158(90) 193(82) 4.02 0.045* 

Yes     50(12) 15(8)   35(15)   

Missing   10(3)  3(2)   7(3)   

Trial allocation      

Clinic      205(50) 81(46) 124(53) 1.83 0.176 

Club      206(50) 95(54) 111(47)   

      

X2 = Chi-square statistic; n= frequency; VL= viral load; ART = antiretroviral therapy; SD = standard deviation; 

*statistically significant; p-value in bold obtained from Fisher’s exact test 
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Table 2: Unadjusted and adjusted logistic regression models for the association between 

unintended pregnancy and selected predictor variables 

Variable UORa 95%CI P-value AORb 95%CI P-value 

Maternal age (years)            

18 – 24    1.00    1.00    

25 – 28 0.56 0.31-1.01   0.054 0.34 0.17-0.70 0.003* 

29 – 34 0.35 0.19-0.61  0.000* 0.18 0.08-0.37 0.000* 

≥35 0.67 0.33-1.45   0.333 0.35 0.14-0.89 0.027* 

Parity            

1 1.00     1.00    

2 1.48 0.91-2.40 0.115 3.47 1.86-6.50 0.000* 

≥3 1.78 1.05-3.02 0.032* 6.38 3.06-13.28 0.000* 

Relationship status            

Married or Cohabiting  1.00     1.00    

Unmarried and not cohabiting 3.63 2.40-5.49 0.000* 4.44 2.78-7.09 0.000* 

Maternal education            

Completed any high school/ 

tertiary education 1.00   

  

1.00 

 

  

Not completed any high school  1.51 0.27-8.31 0.638 1.63 0.26-10.34 0.602 

Employment status       

Employed 1.00      

Unemployed 0.89 0.59-1.36 0.59 1.02 0.64-1.63 0.937 

Live in informal housing            

No 1.00     1.00    

Yes 0.92 0.64-1.35 0.658 1.06 0.68-1.66 0.792 

*statistically significant p-values; aUOR, Unadjusted odds ratios; bAOR, Adjusted odds ratios (adjusted for all 

demographic and socio-economic variables shown); 95% CI, 95% confidence interval 

 

3.3 Comparison of HIV VL outcomes at 24 months postpartum 

Out of the 411 women, 45(11%) had missing HIV VL data at 24 months postpartum and were excluded 

from subsequent analyses. Of the 45 women excluded, 39 were lost to follow up while six died.  Women 

who were lost from the study were more likely to be married/cohabiting (58% vs 40%; p=0.024) and 

were more likely to be living in informal housing (71% vs 51%; p=0.011) than those who were retained 

(Table 3). Overall, the median duration on ART at time of VL assessment was 29.2 [interquartile range 

(IQR) = 2.5] months. The proportion of women who had elevated VL of ≥1000 copies/ml was 24% 

(89/366). Twenty nine percent (60/210) and 19% (29/156) of women with unintended and intended 

pregnancies respectively had VL of ≥1000 copies/ml at 24 months postpartum. 
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Table 3: Baseline characteristics of postpartum WLWHIV by whether or not they were retained 

at 24 months postpartum  

Variable Total, n (%) 

Deaths and 

LTFU, n (%) Retained, n (%) X2       P value 

Number of women 411 45 366   

Mean (SD) age (years) 28.7(5.2) 27.3(4.7) 28.8(5.4)   

Age category (years)      

18 – 24 84(20) 14(31) 70(19) 4.78 0.188 

25 – 28 122(30) 14(31) 108(30)     

29 – 34 153(37) 14(31) 139(38)     

.≥35 52(13) 3(7) 49(13)     

Parity           

1 103(25) 13(29) 90(25) 0.39 0.821 

2 182(44) 19(42) 163(44)     

≥3 126(31) 13(29) 113(31)     

Relationship status           

Married or Cohabiting  173(42) 26(58) 147(40) 5.10 0.024* 

Unmarried and not cohabiting 238(58) 19(42) 219(60)     

Maternal education           

Completed any high 

school/tertiary education 405(99) 44(98) 361(99) 0.50 0.504 

Not completed any high school  6(1) 1(2) 5(1)     

Employment status          

Employed  132(32)  15(33)  117(32)  0.03 0.853 

Unemployed 279(68)  30(67)  249(68)    

Live in informal housing        

No 192(47) 13(29) 179(49)     

Yes 219(53) 32(71) 187(51) 6.45 0.011* 

Baseline HIV VL           

<50 copies/ml 355(86) 36(78) 319(87) 1.74 0.187 

≥50 copies/ml 56(14) 9(22) 47(13)   

Previous ART use         

No  351(86)  36(80)  315(86) 1.47 0.224 

Yes     50(12)    8(18)    42(12)   

Missing   10(2)  1(2)   9(2)   

Trial allocation      

Clinic      205(50)      24(53)      181(49) 0.24 0.623 

Club      206(50)      21(47)      185(51)   

      

X2 = Chi-square statistic; n= frequency; LTFU = lost to follow-up; VL= viral load; ART = antiretroviral therapy; 

*statistically significant, p-value in bold obtained from Fisher’s exact test 

 

In bivariate analysis, unintended pregnancy was associated with higher risk of elevated VL at 24 months 

postpartum (Table 4). The risk of having elevated VL among women with unintended pregnancy was 

approximately 50% higher than the risk among women reporting intended pregnancies (RR: 1.54; CI: 

1.03-2.28; p-value: 0.032). It was also observed that elevated VL was more frequent among women 

whose HIV VL was ≥50 copies/ml at baseline and among women who were previously on ART. In 

adjusted analyses (adjusted model 1-adjusted for demographic, socio-economic and clinical variables 

and adjusted model 2-additional adjustment for trial allocation), the risk of elevated VL remained higher 

in those with unintended pregnancy versus intended pregnancy albeit not reaching statistical 

significance [aRR: 1.36; CI: 0.88-2.09; p=0.155 and aRR: 1.36; CI: 0.88-2.08; p=0.158 respectively]. 
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Table 4: Unadjusted and adjusted Modified Poisson regression models for the association between Pregnancy intendedness and HIV VL ≥1000 

copies/ml at 24 months postpartum  

Variables 
Unadjusted models Adjusted model 1 Adjusted model 2 

RR [95%CI] P value aRR [95%CI] P value aRR [95%CI] P value 

Pregnancy intention       

Intended 1.00   1.00  1.00  

Unintended 1.54 [1.03-2.28]         0.032* 1.36 [0.88-2.09] 0.155 1.36[0.88-2.08] 0.158 

Maternal age (years)       

18 – 24 1.00   1.00  1.00  

25 – 28 0.95 [0.60-1.52]        0.853  0.95 [0.55-1.63] 0.861 0.96[0.56-1.64] 0.883 

29 – 34 0.69 [0.42-1.13]        0.141  0.73 [0.41-1.32] 0.307 0.74[0.41-1.32] 0.309 

≥35 0.54 [0.26-1.13]        0.102  0.50 [0.22-1.12] 0.094 0.50[0.22-1.11] 0.091 

Parity       

1 1.00   1.00  1.00  

2 1.03 [0.64-1.63]         0.916  1.10 [0.66-1.85] 0.704 1.09[0.65-1.82] 0.734 

≥3 1.10 [0.67-1.79]         0.703  1.28 [0.71-2.29] 0.409 1.28[0.71-2.30] 0.396 

Relationship status       

Married or Cohabiting  1.00   1.00  1.00  

Unmarried and not cohabiting 1.32 [0.89-1.94]                 0.160 1.15 [0.75-1.74] 0.507   1.14[0.75-1.73] 0.534 

Employment status       

Employed 1.00  1.00              1.00  

Unemployed            1.14 [0.76-1.70]        0.526            1.10 [0.74-1.64] 0.614 1.11[0.74-1.65] 0.605 

Live in informal housing       

No 1.00   1.00  1.00  

Yes   0.89 [0.62-1.29]         0.547  0.88 [0.61-1.27] 0.507 0.88[0.61-1.26] 0.486 

Baseline HIV VL       

<50 copies/ml 1.00   1.00  1.00  

≥50 copies/ml 1.72 [1.13-2.61]                0.011*  1.47 [0.94-2.29] 0.085 1.47[0.94-2.30] 0.089 

Previous ART use       

No 1.00   1.00  1.00  

Yes   2.06 [1.39-3.06]        0.000*  1.81 [1.15-2.85]    0.010*   1.87[1.18-2.96]   0.007* 

Months on ART at time of VL assessment 1.00 [0.95-1.03]       0.741 1.00 [0.97-1.03]        0.931 1.00[0.97-1.03] 0.825 

Trial allocation       

Clinic                                                1.00      1.00  

Club   0.83 [0.58-1.20]  0.333    0.79[0.55-1.14] 0.209 

*statistically significant p-values; VL=Viral load; ART=antiretroviral therapy; RR=Unadjusted risk ratios; 95% CI=95% Confidence interval; aRR=adjusted risk ratios; Model 1 

adjusted for demographic, socio-economic and clinical variables; Model 2 adjusted for all those in model 1 plus random allocation 
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In sensitivity analysis (elevated VL defined as ≥400 copies/ml and ≥50 copies/ml), similar results were 

obtained (Table H.1 and Table H.2). In stratified analysis, the role of clinical variables namely: previous 

ART use, baseline HIV VL and duration on ART were investigated (Table H.3). No evidence of effect 

modification was found in the association between unintended pregnancy and HIV VL outcomes. 

4. Discussion 

This study explored the impact of unintended pregnancy on HIV VL outcomes at 24 months postpartum 

among WLWHIV in Cape Town. More than half (57%) of the women had an unintended index 

pregnancy. Predictors for unintended pregnancy in our study were higher parity, being unmarried or not 

cohabiting, and younger age. Twenty nine percent of those with an unintended pregnancy and 19% of 

those with an intended pregnancy had an elevated VL at 24 months postpartum. There was increased 

risk of an elevated VL at 24 months postpartum among women with unintended pregnancy, albeit the 

association did not reach statistical significance after adjustment for other factors.   

As in our study, other studies conducted in South Africa, Ethiopia and elsewhere have similarly reported 

high levels of unintended pregnancy [11, 13, 25-27, 36, 38, 54].  The high levels of unintended 

pregnancy found in our study could be because health care providers do not often engage patients living 

with HIV in discussions relating to pregnancy intentions and/or contraceptive use, and even if they do, 

they do not go in depth [55]. This argument though, applies only to women who were already in HIV 

services before the pregnancy. Among sexually active women in South Africa, the prevalence of 

modern contraceptive use was 60% in 2016 [56], and access to these contraceptive services is free at 

all levels of the health service [57]. However problems such as poor service delivery, inequitable access, 

and incorrect and inconsistent contraceptive use among certain subgroups of women, particularly those 

in younger ages and those from rural areas, remain [57, 58]. This, including contraceptive failure and 

non-use of contraceptives may be plausible reasons for the high prevalence of unintended pregnancy 

found in our study. 

Higher parity was associated with increased odds of having an unintended pregnancy.  This could be 

because women with more children become satisfied with the number of children they already have 

such that they no longer desire more[59]. Some women may decide to avoid further pregnancies for 

fear that they may not afford to take care of additional children due to economic constraints/hardships 

[59, 60]. Our finding that higher parity is associated with unintended pregnancy aligns with findings 

from South Africa [13, 36], Botswana [34] and Uganda [54, 61]. On the contrary, a United States study 

revealed that nulliparous women were more likely than higher parity women to have unintended 

pregnancy [26]. 

Our study results also show that unmarried or non-cohabiting women have higher odds of experiencing 

an unintended pregnancy than their married or cohabiting counterparts. This finding is in line with 

previous studies [11, 13, 22, 26]. One possible reason for this finding in our study could be fear of 
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having to raise the child alone should the man not take responsibility [62]. Younger age in our study 

was also associated with unintended pregnancy, although this finding contrasts with a finding by 

Brittain et al. in which there was no association between age and pregnancy intention [11]. Consistent 

with our finding, however, are findings from another South African study [36] and a United States study 

[26]. If the goal of reducing the number of unintended pregnancies is to be realized, knowing the 

predictors of unintended pregnancy is helpful. Understanding unintended pregnancy demographic 

disparities may help in determining where policy and programmatic interventions should be focused. 

Data on the impact of unintended pregnancy on HIV VL outcomes among postpartum WLWHIV are 

scarce. The finding that unintended pregnancy may increase the chances of having elevated VL at 24 

months postpartum is notable, given that elevated VL may lead to disease progression and an increased 

risk of both vertical and horizontal HIV transmission [26]. Some scholars posit that unintended 

pregnancy may lead to delayed entry into antenatal care [37, 63, 64] and consequently delayed ART 

initiation [11]. Unintended pregnancy may also lead to sub-optimal adherence to ART which in turn 

leads to unsuppressed HIV VL [37]. Therefore, reinforcing education regarding SRH (including family 

planning) and the potential negative effects of unintended pregnancy to WLWHIV, may contribute to 

the prevention and reduction of these unintended pregnancies in the medium and long term. Offering 

more follow-up services that include counselling in the postnatal period to all WLWHIV who 

experience an unintended pregnancy may also help avert the adverse effects such as elevated viral load 

that may result from unintended pregnancy. There are other risk factors that contribute to both 

unintended pregnancy and elevated VL that were not adequately accounted for in the multivariable 

analyses in our study, such as alcohol use and intimate partner violence before conception[11]. This is 

a possible reason for the lack of statistical significance in the adjusted models. Future research should 

consider including these factors in assessing the relationship between unintended pregnancy and 

elevated VL. 

Limitations: Our study used secondary data which is limited to characteristics collected in the primary 

trial; hence some potential confounding variables such as alcohol use and intimate partner violence 

prior to pregnancy were unavailable and could not be adjusted for. Secondly, pregnancy intention was 

self-reported hence data on pregnancy intentions may not be accurate.  Also, women’s intentions 

involve complex factors which are not well represented by binary categorical measures of pregnancy 

intentions [65]. The multidimensional nature of pregnancy intentions therefore requires better 

pregnancy intention measures. Another limitation is that pregnancy intention was measured after 

delivery during which period the desirability of the pregnancy may have changed [54]. Women who 

had pregnancy losses were never enrolled into the study, so the prevalence of unintended pregnancy 

may be underreported as women who terminated their pregnancy would not have been enrolled.  

Additionally, loss to follow-up/deaths may have biased our study results due to an imbalance in some 

of the baseline characteristics between those retained in the study and those lost from the study.  More 
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women who were living in formal housing and more of those unmarried or not cohabiting remained in 

the risk set during follow- up, hence, the resulting odds ratios may be overestimated.  To be eligible to 

participate in the trial, women had to have a VL<400 copies/ml, which may have resulted in the 

exclusion of certain high-risk population subgroups, limiting generalizability.  Further, the study focus 

was only on one area which makes generalizability of study findings and conclusions to the wider 

population difficult. It is worthy of mention that all relationships presented in this study are associative 

only and not causative.  

5. Conclusion 

In this South African cohort of postpartum WLWHIV who initiated ART antenatally, the prevalence of 

unintended pregnancies was high.  Younger age, higher parity and being unmarried or not cohabiting 

are factors found to have been associated with unintended pregnancy in our study. Our study has also 

highlighted that in this peri-urban setting where HIV rates are very high, unintended pregnancy may 

increase the chances of having elevated VL in the long term.  Given that our findings cannot be 

generalized with certainty to other settings within the general population, more research regarding this 

topic is needed and should focus on WLWHIV in different settings and perhaps include different sets 

of variables. Addressing unintended pregnancy among WLWHIV may need a broad approach in order 

to avert its consequences such as delayed entry into ANC, late ART initiation, unsuppressed VL, and 

mother-to-child transmission. Comprehensive HIV care and support is needed, including psychosocial 

support, access to antiretroviral drugs as well as monitoring and management of these medications, 

monitoring and supporting retention in care, and VL monitoring so as to prevent vertical transmission 

during pregnancy, delivery and postpartum. In the long run, this may optimize both maternal and child 

health and also improve the prospective future for all children being born. Reproductive health 

counselling and support should be implemented and made a priority for women during routine care 

visits. More focus should be placed on addressing unintended pregnancies among higher parity women, 

unmarried women and younger WLWHIV.  The importance of having HIV and SRH (including 

effective family planning and contraceptive use) services integrated in one place cannot be 

overemphasized.   
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Appendix H: Supplementary Tables 

Table H.1: Unadjusted and adjusted Modified Poisson regression models for the association between Pregnancy intendedness and HIV VL of 400 or 

more copies/ml at 24 months postpartum  

Variables 
Unadjusted models Adjusted model 1 Adjusted model 2 

RR [95%CI] P value aRR [95%CI] P value aRR[95%CI] P value 

Pregnancy intention       

Intended 1.00                               1.00  1.00  

Unintended 1.55[1.07-2.25] 0.018* 1.33[0.89-1.99] 0.151 1.33[0.90-1.97] 0.149 

Maternal age (years)       

18 – 24 1.00  1.00  1.00  

25 – 28 1.00[0.64-1.56]          0.994 0.98[0.58-1.64] 0.948 1.00[0.60-1.65] 0.990 

29 – 34 0.77[0.49-1.22]          0.279 0.71[0.45-1.36] 0.394 0.79[0.46-1.35] 0.398 

≥35 0.58[0.29-1.16]          0.124 0.39[0.35-1.09] 0.082 0.52[0.25-1.08] 0.080 

Parity       

1 1.00  1.00  1.00  

2 1.07[0.69-1.68]          0.737 1.15[0.70-1.88] 0.565 1.13[0.70-1.83] 0.575 

≥3 1.23[0.77-1.95]          0.376 1.44[0.83-2.49] 0.184 1.46[0.85-2.51] 0.182 

Relationship status       

Married or Cohabiting  1.00  1.00  1.00  

Unmarried and not cohabiting 1.47[1.01-2.13]         0.041* 1.29[0.87-1.92] 0.194 1.28[0.86-1.90] 0.213 

Employment status       

Employed 1.00  1.00  1.00  

Unemployed   1.08[0.74-1.56]           0.680 1.06[0.74-1.51] 0.733 1.06[0.75-1.52] 0.709 

Live in informal housing       

No 1.00  1.00  1.00  

Yes 0.79[0.56-1.12]          0.191 0.79[0.57-1.12] 0.189 0.79[0.56-1.10] 0.169 

Baseline HIV VL       

<50 copies/ml 1.00  1.00  1.00  

≥50 copies/ml 1.61[1.08-2.40] 0.018* 1.37[0.91-2.09] 0.128 1.38[0.90-2.10] 0.130 

Previous ART use       

No 1.00  1.00  1.00  

Yes  2.04[1.42-2.93] 0.000* 1.79[1.18-2.71] 0.006* 1.88[1.25-2.84]  0.003* 

Months on ART at time of VL assessment 1.00[0.95-1.03]            0.681 1.00[0.97-1.03] 0.937 1.00[0.97-1.03]          0.779 

Trial allocation       

Clinic                                                1.00    1.00  

Club 0.75[0.53-1.06]            0.10   0.70[0.50-0.99] 0.046* 

*statistically significant p-values; VL=Viral load; ART= antiretroviral therapy; RR=Risk ratio; 95% CI=95% Confidence interval; aRR, adjusted odds ratios;  Model 1 adjusted 

for demographic, socio-economic and clinical variables; Model 2 adjusted for all those in model 1 plus random allocation 
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Table H.2: Unadjusted and adjusted Modified Poisson regression models for the association between Pregnancy intendedness and HIV VL of 50 or 

more copies/ml at 24 months postpartum  

Variables 
Unadjusted models Adjusted model 1 Adjusted model 2 

RR [95%CI] P value aRR [95%CI] P value aRR[95%CI] P value 

Pregnancy intention       

Intended 1.00  1.00  1.00  

Unintended 1.48 [1.07-2.05]  0.017* 1.21[0.85-1.72] 0.269 1.21 [0.86-1.71] 0.264 

Maternal age (years) 
 

        

18 – 24 1.00  1.00  1.00  

25 – 28 0.88 [0.59-1.32]  0.556 0.83 [0.53-1.31] 0.425 0.85 [0.54-1.32] 0.473 

29 – 34 0.80 [0.54-1.18]  0.263 0.78 [0.49-1.45] 0.310 0.79 [0.50-1.25] 0.315 

≥35 0.52 [0.28-0.99]      0.047* 0.49 [0.25-0.96]    0.037* 0.50 [0.26-0.96]   0.037* 

Parity          

1 1.00  1.00  1.00  

2 1.16 [0.79-1.72]  0.435 1.37 [0.89-2.11] 0.146 1.34 [0.88-2.05] 0.165 

≥3  1.10 [0.72-1.68]  0.650 1.41 [0.86-2.31] 0.163 1.42 [0.87-2.32] 0.153 

Relationship status         

Married or Cohabiting  1.00  1.00  1.00  

Unmarried and not cohabiting 1.63 [1.16-2.30] 0.004* 1.46 [1.02-2.11] 0.037*   1.44 [1.00-2.06] 0.046* 

Employment status       

Employed 1.00  1.00              1.00  

Unemployed   1.05 [0.76-1.46] 0.738 1.02 [0.74-1.41] 0.877   1.03 [0.75-1.42] 0.843 

Live in informal housing         

No 1.00  1.00  1.00  

Yes 0.82 [0.60-1.11] 0.197                 0.86 [0.64-1.17] 0.354 0.85 [0.64-1.16] 0.316 

Baseline HIV VL         

<50 copies/ml 1.00  1.00  1.00  

≥50 copies/ml 1.48 [1.03-2.13] 0.031* 1.32 [0.90-1.93] 0.142 1.31 [0.89-1.93] 0.158 

Previous ART use         

No 1.00  1.00  1.00  

Yes  1.77 [1.26-2.48] 0.001* 1.63 [1.11-2.40] 0.012*   1.73 [1.18-2.55]  0.005* 

Months on ART at time of VL assessment  1.00 [0.96-1.02] 0.611 1.00 [0.97-1.02] 0.805 1.00 [0.97-1.03]                 0.981 

Trial allocation       

Clinic                                                1.00    1.00  

Club 0.68 [0.50-0.92] 0.014*   0.67 [0.49-0.92] 0.011* 

*statistically significant p-values; VL=Viral load; ART= antiretroviral therapy; RR= Risk ratio; 95% CI=95% Confidence interval; aRR= adjusted risk ratios; Model 1 adjusted for 

demographic, socio-economic and clinical variables; Model 2 adjusted for all those in model 1 plus random allocation 
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Table H.3: Unadjusted and adjusted logistic regression models for the association between Pregnancy intendedness and HIV VL of 1000 or more 

copies/ml postpartum: stratified by Previous ART use, Baseline HIV VL and Duration on ART  

Variables 
Unadjusted models Adjusted model 1 Adjusted model 2 

RR [95%CI] P value aRR [95%CI] P value aRR[95%CI] P value 

 

Total sample 
 

 

     

Intended 1.00  1.00  1.00  
Unintended 1.54 [1.03-2.28]  0.032* 1.36 [0.88-2.09] 0.155 1.36[0.88-2.08] 0.158 

       
Among women previously on ART          

Intended 1.00   1.00  1.00  
Unintended 0.85 [0.43-1.70]  0.659 0.89 [0.49-1.63] 0.724 0.90 [0.47-1.72] 0.753 

Among women not previously on ART           
      Intended 1.00   1.00  1.00  
      Unintended  1.80 [1.13-2.87]  0.012*  1.58 [0.96-2.61] 0.067 1.57 [0.96-2.58] 0.069 
 

    
 

 
 

Baseline HIV VL <50 copies/ml       
      Intended 1.00  1.00  1.00  

Unintended 1.59 [1.02-2.47] 0.039* 1.41[0.87-2.28] 0.155 1.41[0.89-2.25] 0.141 
Baseline HIV VL ≥50 copies/ml       
      Intended 1.00  1.00  1.00  

Unintended 0.99 [0.43-2.25] 0.989 1.01[0.40-2.52] 0.974 1.10[0.50-2.45] 0.803 
       

       

Months on ART< Median(29.24)       
Intended 1.00  1.00  1.00  

      Unintended              1.44 [0.83-2.50]               0.184                  1.17[0.67-2.04]            0.576               1.15[0.65-2.01]             0.618 

Months on ART>Median(29.24)        

Intended 1.00  1.00  1.00  

      Unintended            1.58 [0.90-2.80] 0.110 1.67[0.90-3.07] 0.098 1.67[0.91-3.06] 0.096 

       

       

*statistically significant p-values; VL=Viral load; ART= antiretroviral therapy; RR=risk ratio; 95% CI=95% Confidence interval; aRR, adjusted risk ratios; Model 1 adjusted for 

demographic, socio-economic and clinical variables; Model 2 adjusted for all those in model 1 plus random allocation 
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Appendix I: Ethics Approval for Study 
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Appendix J: Journal Submission Guidelines 

 

 

 

 

 



 

77 
 

 

 

 

 

 

 



 

78 
 

 

 

 

 

 

 



 

79 
 

 

 

 

 

 

 



 

80 
 

 

 

 

 

 

 



 

81 
 

 

 

 

 

 

 



 

82 
 

 

 

 

 

 

 



 

83 
 

 

 

 

 

 

 



 

84 
 

 

 

 

 

 

 



 

85 
 

 

 

 

 

 

 



 

86 
 

 

 

 

 

 

 



 

87 
 

 

 

 

 

 

 



 

88 
 

 

 

 

 



 

89 
 

Appendix K: Flow Chart of Data Analysis Process 

 

Figure 2: Flow chart of data analysis process 
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