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Abstract

Households experiencing intimate partner violence (IPV) and food insecurity are at high risk 

of lifelong physical and behavioral difficulties. Longitudinal data from a perinatal home-visiting 

cluster-randomized controlled intervention trial in South Africa townships were used to examine 

the relationships between household settings and mothers’ histories of risk and children’s behavior 

problems at 3 and 5 years of age. IPV, food insecurity, maternal depressed mood, and geriatric 

pregnancy (at age of 35 or older) were consistently associated with children’s internalizing and 

externalizing behavioral problems. Aggressive behavior was more prevalent among 3- and 5-year 

olds boys, and was associated with maternal alcohol use. The effects of these factors on child 

behavior were more prominent than maternal HIV status. There is a continuing need to reduce IPV 

and household food insecurity, as well as supporting older, depressed, alcohol using mothers in 

order to address children’s behavioral needs.
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Introduction

Rates of violence in South Africa are among the highest in the world [1]. About 62% of 

women have been violently assaulted [2], with about half of maternal murders resulting 

from their partners. In the townships of Cape Town, one in four women of childbearing 

age report intimate partner violence (IPV) [3–6]. Witnessing violence in the home has a 

negative effect on children’s early development [7] and can have lifelong implications for 

children’s emotional and mental health [8–10]. IPV has been consistently linked to later 

adjustment problems and a recent review of longitudinal studies suggests that when younger 

children are exposed to IPV, the association between IPV and child externalizing and 

internalizing problems is greater [11]. These studies are predominately from high-income 

countries (HICs). There are fewer data on children growing up in low- and middle-income 

countries (LMICs), where 90% of children and adolescents live [12]. The current study 

examines the association of exposure to IPV and early adjustment in a cohort of children 

growing up in the townships of Cape Town in South Africa.

Examining early behavior, specifically, is important in understanding how early life 

exposures impact adjustment and developmental trajectories. Specifically, exhibiting early 

externalizing behaviors is associated with lower educational achievement, deficits in 

executive functioning [13, 14], higher risks for substance use [15], and violence [16] 

later in life. Internalizing behaviors, on the other hand, are linked to increased risks of 

depression and suicide [17]. More recent studies have also found associations between early 

externalizing and internalizing behaviors and their contribution anxiety and depression later 

in life, suggesting a more complex relationship between early childhood behaviors and their 

consequences as an adult [18].

IPV is only one of the stressors for South African children, as households face persistent 

adversity from many sources. These include lack of basic services like sanitation, running 

water, sufficient food [19], and housing where most dwellings are informal shacks rather 

than secure structures [20]. Food insecurity, in particular, has been linked to children’s 

emotional and behavioral development as well as physical health [21–23]. In the current 

cohort, food insecurity is common, with almost half of mothers reporting being hungry 

in the past week [24]. Furthermore, the majority of parents do not cohabitate, so mothers 

are often raising their children independently [24]. These structural stressors have been 

consistently linked to mental-health problems, not only in adults [25] but also in young 

children [7].

Women in Cape Town townships also face concurrent health challenges including high 

rates of depressive symptoms (30%), alcohol use (25%), and HIV (26%) [3–6]. Rates of 

depression among mothers living with HIV in sub-Saharan Africa are high (43.5% antenatal 

and 31.1% postpartum) and these comorbid challenges contribute to the burdens experienced 

by young mothers in caring for themselves and their children [26, 27]. Among mothers 

living with HIV, depressive symptoms have been linked to poorer adherence to antiretroviral 

therapy and exclusive breastfeeding, both of which can increase the risk of mother-to-child 

transmission [28, 29]. Alcohol use further complicates child-rearing in this context with 

20-30% of South African mothers reporting alcohol use and mothers living with HIV, 
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particularity those with depressed symptoms, being at increased risk for alcohol abuse 

[30, 31]. In HICs, there is consistent evidence of the negative consequences of maternal 

depression on children’s well-being [32, 33]. Recently, these examinations have included 

cohorts in LMICs [34–37]; however, much less is understood about the impact of maternal 

mental health among mothers raising children in environments characterized by widespread 

poverty and food insecurity than in HICs.

The longitudinal data analyzed here were collected over the course of a 5-year cluster­

randomized controlled trial conducted in 24 neighborhoods among townships of Cape Town, 

South Africa. The focus of the study was to determine whether a community-based perinatal 

home-visiting intervention program could improve maternal and child health. While there 

were significant early effects of the home-visiting intervention [24], evaluations of 3-year 

and 5-year child outcomes have not revealed significant intervention effects, and analyses 

of maternal outcomes have yielded only limited indications of intervention efficacy. Given 

the lack of long-term effectiveness, the analyses in the current study do not focus on 

any intervention effects. Beyond evaluations of the home-visiting intervention, available 

data provide a foundation to examine connections among household risks (IPV, food 

insecurity), maternal risk factors (depression, alcohol use, HIV), and children’s behavioral 

adjustment over the first years of life. Consistent with previous studies, we hypothesized 

that maternal health risks, along with deficits in household support would negatively impact 

early childhood behavioral outcomes as manifested in both internalizing and externalizing 

behaviors.

Methods

The Institutional Review Boards of University of California Los Angeles (UCLA) 

and Stellenbosch University approved the study (IRB#10-000386; ClinicalTrials.gov 

(NCT00996528; https://clinicaltrials.gov/ct2/show/NCT00972699). Three independent 

teams conducted the assessments (Stellenbosch), intervention (Philani Nutrition Project), 

and randomization and data analyses (UCLA).

Study design and participants

As previously published [20], 24 neighborhoods (typically 450-600 households) among 

Cape Town townships were identified and matched for size, housing-units density, number 

of alcohol bars, distance to local health centers, and length of residence, and migration. 

Data were collected over the course of a cluster-randomized controlled trial, in which 

neighborhoods were randomized either to: (1) receiving a paraprofessional home-visit 

intervention (n = 12 neighborhoods, n = 644 mothers); or (2) receiving the standard-care 

(n = 12 neighborhoods, n = 594 mothers).

Almost all pregnant mothers (98%) were identified over 15-month period by township 

peers functioning as recruiters. Households (mothers and children) were assessed during 

pregnancy, within 2 weeks of birth, and at 0.5, 1.5, 3, and 5 years post-birth, with follow-up 

rates of 98.6%, 94%, 92%, 85%, and 83% as shown in Figure 1.
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Intervention conditions—The standard care condition included access to antenatal 

clinics within 5 kilometers, hospitals for child delivery, primary care clinics for postnatal 

and well-baby care, dedicated postnatal clinics for HIV+ women and babies, and separate 

sites for HIV testing of male partners. Standard Prevention of Mother to Child Transmission 

(PMTCT) services were provided across all clinics, including HIV testing, maternal and 

child anti-retroviral (ARV) treatment, nevirapine during child birth, and Cipro and PCR 

testing for infants at 6 weeks. By 2012, access to ARV, pre- and postnatally, was provided to 

mothers living with HIV and their children.

The perinatal home-visiting condition was conducted by paraprofessional community health 

workers (CHW). Each CHW was assigned 40 pregnant women on their caseload, and 

they conducted four antenatal and four postnatal home visits during the first four months 

post-birth, and then checked in about once a month to deliver support as needed, including 

daily visits if a family was in a crisis. CHWs encouraged pregnant mothers to attend at least 

four antenatal healthcare visits; to take prenatal vitamins and folic acid provided by clinics; 

recognize warning signs for a problematic pregnancy; exclusively breastfeed children and 

delay solid foods for babies for a minimum of six months; and to abstain from alcohol 

and smoking during pregnancy. The antenatal and post-birth visits typically lasted about 

31 minutes and covered the following specific topics: HIV; alcohol use; nutrition; child 

assistance grant and other resources; self-care and social support.

Measures

All measures were administered at a research office by data collectors routinely supervised, 

who had initially been recruited from the townships, at each of the six scheduled 

assessments.

Child behavioral outcomes—At 3 years, mothers completed the Pre-school Child 

Behavior Checklist (CBCL/1½–5) [38], a 99-item questionnaire reporting the presence or 

absence of behavioral problems in children within the past 2 months. The CBCL Total 

Problems score at 3 years was calculated by summing all of the responses on a 0-2 Likert 

scale, where 0 referred to “Not true”, 1 referred to “Somewhat or sometimes true”, and 

2 referred to “Very or often true”. Lower scores represent better child behavioral health. 

The CBCL Internalizing Behavior Problems score was computed by summing item scores 

of emotional reactivity (9 items), anxious/depressed syndrome profiles (8 items), somatic 

complaints (11 items), and evidence of being withdrawn (8 items), and the Externalizing 

Behavior Problems score was calculated by summing the item scores of attention problems 

(5 items) and aggression syndrome (19 items). Children were considered having behaviour 

problems if they exhibited a Total Problems scale score ≥ 52.2 (1 SD above the mean), 

or a score ≥ 21 on the Externalizing Problems composite scale, or a score ≥ 14 on 

the Internalizing Problems composite scale. At 5 years, mothers completed the CBCL 

questionnaire on Aggressive Behavior subscale (19 items). Children who scored ≥ 16.9 on 

the Aggressive Behavior subscale were seen as exhibiting aggressive behavior [38].
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Maternal measurements

Intimate partner violence –: Mothers reported at each assessment whether they had been 

slapped, pushed or shoved, and/or threatened with a weapon by a current partner in the past 

12 months.

Food insecurity –: A single-item measure from The Household Food Insecurity Access 

Scale (HFIAS) was administered at each assessment, where mothers self-reported the 

number of days in the past week that they (mother/child) gone hungry. This measure has 

been found to be highly correlated with the 9-item scale used to distinguish food insecure 

from food secure households across different cultural contexts [39]. Food insecurity was 

defined if mothers ever reported being hungry in the last seven days.

Depressive symptoms –: The Edinburgh Postnatal Depression Scale (EPDS) [40, 41], a 

10-item questionnaire identifies symptoms of depression (within the past seven days) was 

administered at each assessment. A cut-off score greater than 13 was used to indicate 

probable depressed mood.

Alcohol use –: Mothers reported any alcohol use at each assessment. At baseline, mothers 

were asked to report on alcohol use prior to discovery of pregnancy; within 2 weeks of birth, 

alcohol use in the month prior to birth was reported; at 6 months post-birth, alcohol use 

since the baby was born was reported; and at the remaining assessments, alcohol use in the 

month prior to the assessment was reported.

HIV status –: At each assessment, mothers self-reported their HIV status, which had also 

been recorded on the child’s clinic Road-to-Health card (RtHC), a government-issued record 

completed by health clinic staff.

Maternal and structural characteristics –: Demographic and key structural factors 

included maternal age at the baseline assessment (i.e. 18 – 24, 25 – 34, and 35 years or 

older); partnership status (i.e. being single vs. married or living with a partner); type of 

housing (i.e. informal shack vs. formal housing); and having monthly household income 

under 2000 ZAR (about $135 USD).

Data Analysis

Demographic and maternal characteristics at baseline were compared between the home­

visiting intervention and the standard-care condition using chi-squared (χ2) or Fisher’s exact 

tests for discrete variables, and Student’s t-test or Mann-Whitney U test for continuous 

variables.

Longitudinal mixed-effects models were used to examine household risks, maternal risks, 

and sociodemographic factors associated with child behavioral outcomes at 3 and 5 years 

post-birth. In particular, viewing outcomes as continuous scores, linear mixed-effects models 

were used to analyze Internalizing, Externalizing, and Total Problems scores at 3 years and 

the Aggressive Behavior subscale score at 3 and 5 years. In addition, mixed-effects logistic 

regression models were used to examine binary behavioral outcomes. The mixed models 
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included fixed effects for IPV, food insecurity, depressive symptoms, alcohol use, maternal 

HIV status, intervention, maternal age, marital status, household income, informal housing, 

and child gender. The mixed model for the Internalizing, Externalizing, and Total Problems 

included a random intercept accounting for neighborhood random effects. The longitudinal 

model for the Aggressive Behavior subscale score, which was assessed at two time points, 

was modeled using repeated measures within neighborhoods, including random intercepts 

for subjects, and fixed effect for time.

We focus on an at-risk portion of the available sample; the analyses here include households, 

where both mother and child survived throughout the study period (104 children and 22 

mothers died). Not included were 17 HIV+ children and 13 households in which mother had 

either a twin (24 children) or triplet (3 children).

Although the amount of missing data on individual measures at any given time-point 

was limited, we utilized a multiple imputation strategy to mitigate potential bias due to 

incomplete data [42]. Out of 12 key variables used in each of the analysis models, eight had 

fewer than 7% missing values, while the outcome variable, Aggressive Behavior subscale 

score, had around 20% missing at 5 years. Nighty-three percent of individuals had complete 

data at 3 years on all variables used in the initial analysis models for the Internalizing 

and Externalizing, and Total Problems scores, and 75% percent of the individuals had 

complete data jointly at 3 and 5 years on all variables in the analysis model for the 

Aggressive Behavior score. Missing values were assumed to be missing at random, where 

the probability of a value being missing allowed to depend on observed values but does not 

depend on the underlying unobserved value after conditioning on observed values.

Multiple imputation via fully-conditional specification [43, 44] was adopted to address 

missing data in binary and continuous variables, incorporating random intercepts to preserve 

the complexity of the multilevel data structure [45]. Missing values in each behavioral 

outcomes were imputed at the composite/scale levels. The imputation models incorporated 

12 variables used in the analysis models, as well as two auxiliary variables: maternal 

education level and child pre-school attendance (“1” = not attend vs. “0” = attend), which 

seemed to be predictive of missing values or non-response.

All variables, except the completely observed variables (i.e. intervention, maternal age, 

education level, housing type, and child gender) were imputed, ensuring that each partially 

observed covariate is imputed from an imputation model compatible with the associated 

analysis model. Multiple imputation was carried out separately in the intervention and the 

standard-care groups using 20 imputed datasets in each. The two sets of imputed data 

were combined prior to analysis. All estimates of the model parameters were obtained by 

averaging results across the 20 imputed datasets with inferences under Multiple imputation 

using Rubin’s rules [42]. All analyses were conducted using Stata SE software version 16 

[46] and the stand-alone imputation program Blimp Version 1.1 [47].

The results obtained from the mixed-effects models, that implicitly account for incomplete 

longitudinal outcomes, were comparable to the findings from multiple imputation indicating 
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that the inferences based on the mixed-effects models were not highly sensitive to 

underlying assumptions regarding missing data (see Tables S1 and S2).

Results

Demographic characteristics of participants were similar across intervention arms (Table 1). 

Average age in pregnancy was 26.4 years (SD = 5.5); half were between 18-24 years old 

and about 10% were 35 years and older. Mothers had completed an average of 10.3 years 

(SD = 1.8) of schooling, more than 80% were unemployed, and only half were married 

or living with a partner. Almost half had monthly household income under 2000 ZAR; 

approximately two-thirds lived in an informal house/shack, and more than half experienced 

food insecurity in the last week. More than a third experienced IPV, one-third reported 

probable depressed mood (EPDS > 13), and approximately one-third were mothers living 

with HIV. Roughly 25% drank alcohol in the month prior to pregnancy discovery; 10% 

reported drinking alcohol after pregnancy discovery [24, 48].

The mean Total Problems score at 3 years was 47.9 (SD = 22.9) with almost one-third of the 

children scoring in the at risk range. The mean Internalizing Problems score was 13.4 (SD 

= 8.0) with 43.5% of the children scoring in the at risk range, and the mean Externalizing 

Problems score was 17.5 (SD = 8.6) with about one-third (32.7%) of the children scoring 

in the at risk range. One-quarter of the children met criteria as being in the problematic 

aggressive range at 3 and 5 years, separately, where the mean level for the Aggressive 

Behavior score was 12.7 (SD = 7.2) at 3 years and 10.7 (SD = 8.1) at 5 years.

Household and maternal risks associated with child behavioral outcomes

In the following sections, we report the estimated mean differences (MDs) – Table 2 – and 

the estimated odds ratios (ORs) – Table 3 – along with their associated standard errors (SE) 

and 95% confidence intervals (CI) using the multiple imputation approach.

Three-Year Assessment

IPV –: Experiencing IPV was associated with higher levels of Internalizing (MD: 2.3; 95% 

CI: 1.2, 3.4), Externalizing (MD: 2.3; 95% CI: 0.6, 4.0), and Total Problems (MD: 7.6; 95% 

CI: 3.2, 11.9). Furthermore, the odds of being at risk on the Internalizing (OR: 2.0; 95% CI: 

1.3, 3.0) and Total Problems (OR: 1.6; 95% CI: 1.1, 2.4) scales were higher among children 

of mothers who experienced IPV.

Food insecurity –: Experiencing food insecurity in the past week was associated with 

higher scores on the Internalizing (MD: 2.0; 95% CI: 0.4, 3.5), Externalizing (MD: 2.2; 95% 

CI: 1.0, 3.4), and Total Problems (MD: 7.9; 95% CI: 4.8, 11.0) scales. Additionally, the odds 

of being at risk on the Internalizing (OR: 1.6; 95% CI: 1.2, 2.2), Externalizing (OR: 1.7; 

95% CI: 1.3, 2.3), and Total Problems (OR: 1.9; 95% CI: 1.4, 2.6) scales were higher among 

mothers and children who experienced food insecurity.

Depressed mood –: Having mothers with depressed mood was associated with higher 

levels for Internalizing (MD: 3.0; 95% CI: 1.7, 4.4), Externalizing (MD: 2.3; 95% CI: 0.8, 

3.8), and Total Problems (MD: 8.9; 95% CI: 5.0, 12.8). In addition, the odds of exhibiting 
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Internalizing (OR: 2.1; 95% CI: 1.5, 3.1), Externalizing (OR: 1.7; 95% CI: 1.2, 2.4), and 

Total Problems (OR: 2.3; 95% CI: 1.6, 3.4) in the at risk range were higher among mothers 

who reported depressed mood.

Alcohol use –: No evidence of significant association was observed between drinking 

alcohol and children’s behavior problems.

Maternal age –: Being pregnant at 35 years or older was associated with higher scores for 

Internalizing (MD: 2.7; 95% CI: 0.8, 4.5), Externalizing (MD: 2.3; 95% CI: 0.3, 4.4), and 

Total Problems (MD: 7.2; 95% CI: 2.0, 12.5).

Child gender –: Male children appeared to have higher Externalizing (MD: 1.9; 95% CI: 

0.8, 3.0) and Total Problem scores (MD: 4.2; 95% CI: 1.4, 7.1) than female children. 

Similarly, the odds of exhibiting Externalizing (OR: 1.4; 95% CI: 1.1, 1.9) and Total 

Problems (OR: 1.4; 95% CI: 1.0, 1.9) in the at risk range were higher among male than 

female children.

Three-Year and Five-Year Assessments—Experiencing IPV (MD: 1.6; 95% CI: 0.5, 

2.6) and food insecurity (MD: 1.7; 95% CI: 0.9, 2.5), as well as having a depressed mood 

(MD: 1.6; 95% CI: 0.6, 2.5), drinking alcohol (MD: 1.5; 95% CI: 0.5, 2.5), and pregnancy 

at age of 35 or older (MD: 2.2; 95% CI: 0.8, 3.7) were associated with higher levels 

of children’s aggression problems. Male children scored higher on Aggressive Behavior 

subscale (MD: 1.9; 95% CI: 1.1, 2.7) than females. Similarly, experiencing food insecurity 

(OR: 2.1; 95% CI: 1.5, 2.9) and pregnancy at 35 years or older (OR: 1.9; 95% CI: 1.4, 2.6) 

increased the odds of exhibiting aggressive behavior in the problematic range. Aggression 

was more prevalent among male children (OR: 1.9; 95% CI: 1.4, 2.7) than female children.

Overall, the mean-level changes in Internalizing, Externalizing, and Total Problems and 

Aggressive Behavior were comparable in terms of partnership status, having income under 

2000 ZAR, living in informal housing or being HIV+. Similarly, no evidence of consistent 

association was observed between these factors and exhibiting behavioral problems.

Discussion

In this study, we found that having a history of IPV, experiencing food insecurity, 

maternal depressed mood, and being over the age of 35 at the child’s birth were 

consistently associated with children’s behavior problems. Alcohol use showed less 

consistent associations with children’s behaviors. We also found evidence of elevated risk 

of worse child behaviors among male children. The effects of these household factors and 

maternal risks on child behavior were more prominent than maternal HIV status.

About one in three children in the current study show early behavioral and emotional 

problems by the age of 3 years in the townships of Cape Town. This rate is 50% higher than 

those found among children and adolescents in HICs including the United States (21%), 

Canada (18%), and Germany (21%) [49, 50].
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Consistent with previous research, children exhibiting Internalizing behaviors experience 

more health issues [17]. Internalizing behavior is elevated when mothers experienced IPV. 

It is not surprising that the child’s externalizing and internalizing behavior will further 

challenge the mother’s coping ability. In addition, witnessing violence early in life has been 

consistently associated with an increased risk of later depression [51, 52], a consideration 

that especially important given recent widespread concern about the consequences of IPV 

in South Africa [53, 54]. Rather than IPV alone impacting children’s adjustment, IPV 

typically co-occurs in a cluster of symptoms – IPV, maternal depression, and alcohol use. 

We have documented in the current context that they are highly likely to co-occur [6], and 

we have collected the information on IPV at multiple time-points. However, whether there is 

a sequencing of how these risks emerge within a household, this is not determinable in our 

data.

Beyond IPV, there is ongoing interest in understanding differences in the development 

of emotional and behavioral problems between boys and girls. Some studies associate 

adversity with internalizing problems in girls and externalizing problems in boys [55, 56]. 

Evidence that the relationship between exposure to domestic violence and aggression and 

externalizing behavior is stronger for boys than for girls [51, 57] raises the question of 

whether later violence against women is part of a developmental cascade of externalizing 

behavior. Similar chain-reaction hypotheses contemplate linkages among IPV, maternal 

alcohol use, maternal depression, and consequent difficulties in the next generation of 

children, carrying the potential to fuel a continuation of the cycle [10].

Limitations

Interpretation of our findings is subject to a number of assumptions and limitations. We 

are not aware of studies examining reliability and validity of the CBCL/1½–5 assessment 

in South Africa, raising a question about whether reliability and validity findings from the 

United States or elsewhere [58] would be applicable to the societal context in South Africa. 

In our study, at the 5-year assessment, mothers were only asked about CBCL Aggression 

Behavior questions, limiting our ability to examine internalizing symptoms during early 

childhood.

We evaluated maternal self-reports of HIV by checking the child’s RtHC and the mother’s 

health record, and we performed 602 rapid tests for HIV and found high correlations 

between maternal self-reports and rapid-test results. Nevertheless, the finding that HIV 

status did not predict maladaptive child behaviors would have been strengthened by more 

routine HIV testing by study personnel.

The behavioral outcome-measures studied here were based on responses to several 

questionnaire items; we also considered the possibility of imputation at item-level. Such 

an approach makes the task of imputation more technically challenging, which was reflected 

in convergence problems in associated statistical computing approaches. However, given that 

the missing data patterns observed in the present study primarily involved unit non-response, 

it stands to reason that multiple imputation at the composite/scale-level could deal with 

missing data in the behavioral outcomes without substantial loss of generality [59].
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These limitations notwithstanding, our findings provide evidence from an at-risk population 

in Cape Town townships, South Africa, showing the importance of both maternal risks and 

structural stressors in early childhood behaviors. Future investigations in LMICs would be 

valuable to gain further insight into how maternal and child vulnerabilities influence child 

behavioral problems through adolescence as well as into predictors of healthy adjustment.

Summary

Intimate partner violence, food insecurity, maternal depressed mood, and geriatric pregnancy 

(at age of 35 or older) were the vulnerabilities most consistently associated with worse 

behavioral outcomes of children living in the townships of Cape Town. Maternal alcohol 

use showed less consistent association with child behavior. The potential long-term adverse 

effects of early exposures underscore the relevance of considering how best to provide 

services to improve mothers’ safety and well-being, and how best to support children who 

have been exposed to risk factors for psychological harm.
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OR Odds ratio

PMTCT Prevention of Mother to Child Transmission

RtHC Road-to-Health card

SD Standard deviation

SE Standard error
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Fig. 1. 
Philani participant flow diagram
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Table 1

Characteristics of the sample at baseline by intervention arms

Intervention (N=644) Standard-care (N=594) Total (N=1,238)

Demographic n % n % n %

Age, median [Range] 25.0 [18.0 - 42.0] 25.0 [18.0 - 42.0] 25.0 [18.0 - 42.0]

Age category

 18-24 264 41.0 274 46.1 538 43.5

 25-34 319 49.5 265 44.6 584 47.2

 35 and older 61 9.5 55 9.3 116 9.4

Highest education level, median [Range] 11.0 [0.0 −14.0] 11.0 [0.0 −14.0] 11.0 [0.0 −14.0]

Currently unemployed 515 80.0 490 82.5 1005 81.2

Not married or lived with partner 267 41.5 270 45.5 537 43.4

Monthly income ≤ 2000 ZAR 334 54.4 301 51.9 635 53.2

Informal housing 447 69.4 403 67.8 850 68.7

Food insecurity 333 51.7 331 55.7 664 53.6

Alcohol use 

Drank any alcohol, month prior to pregnancy discovery 155 24.1 129 25.8 284 24.8

Drank any alcohol, after pregnancy discovery 56 8.7 49 9.8 105 9.2

Mental health 

EPDS > 13 238 37.0 195 32.8 433 35.0

HIV and reproductive health behavior 

 Intimate partner violence 205 35.3 201 38.6 406 36.9

 Mothers living with HIV 188 31.5 175 31.6 363 31.5
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