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Abstract

Exclusive breastfeeding (EBF) provides infants with optimal nutrition, and together with 

appropriate antiretroviral therapy has also been shown to decrease mother-to-child transmission of 

HIV from 45% to less than 1%. However, rates of EBF are particularly low in South Africa, where 

rates of HIV are some of the highest in the world. Although perinatal depression has been 

identified as a potential barrier to EBF, little is known about its impact on EBF among HIV-

infected women. A cohort study was conducted as part of a pilot RCT examining the effect of an 

Information, Motivation and Behavioral skills-based intervention promoting EBF among South 

African women living with HIV in their third trimester (28–42 weeks) of pregnancy. At baseline 

and follow-up, participants were interviewed on depression symptoms (PHQ-9), and breastfeeding 

intentions and behavior. Multivariate logistic regressions were conducted to determine predictors 

of EBF at six-weeks postpartum. A total of 68 women were enrolled and 58 women completed 

both baseline and follow-up assessments. Most (80.9%) of the sample reported at least some 

symptoms of depression prenatally. Rates of depression were lower postpartum (47.1%). In 

multivariate models, higher prenatal depression scores significantly predicted lower likelihood of 
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EBF at six-weeks postpartum after adjusting for demographics, condition, and intentions 

(AOR=0.68, p<0.05). Postpartum depression was not a significant predictor of EBF rates 

(AOR=0.99, p=0.96). These findings demonstrate the negative impact of prenatal depression on 

breastfeeding behavior. Future interventions focused on depression are warranted to identify those 

at risk for sub-optimal EBF. Improving maternal psychosocial well-being could be a new frontier 

to improving infant and young child feeding and reducing pre/postnatal transmission.
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Introduction

With the advancement of antiretroviral therapy (ART) and through the practice of exclusive 

breastfeeding (EBF), risk of mother-to-child transmission (MTCT) of human 

immunodeficiency virus (HIV) decreases from approximately 45% to less than 1% [1,2]. 

Thus, the prevention of MTCT of HIV and an AIDS-free generation is in our grasp [3]. In 

addition to the protective mechanism from EBF practice on decreasing MTCT of HIV, the 

nutritional benefits of breastmilk for infants are unparalleled [4,5]. In fact, breastfeeding 

provides all the nutrients an infant requires in their first 6 months of life [5,6]. The health 

benefits for mothers are also noteworthy, including protection against breast and ovarian 

cancer [7], cancer recurrence [8] and greater birth intervals [9]. Economically, breastfeeding 

reduces the financial burden on families who would otherwise need to procure formula.

However, only 39% of infants in developing countries are EBF to six months [6] and in 

South Africa rates of EBF at six months are reported at 8% from a demographic survey [10] 

and up to 26% in the setting of a randomized control trial [11]. Among HIV-infected 

women, EBF rates are similarly low despite increased resources promoting EBF within 

prevention of MTCT of HIV programs. Targeting barriers to breastfeeding is critical for 

providing appropriate support systems that recognize known factors that may derail women 

from achieving their infant feeding objectives.

Perinatal (prenatal and postnatal) depression rates are high globally. Ten to fifteen percent of 

pregnant or postpartum women experience depression in resource rich countries [12]. In 

limited-resource settings, such as sub-Saharan Africa, perinatal depression poses a 

significant burden to women with rates ranging from 10%–35% [11, 13]. Among women in 

South Africa, perinatal depression rates as high as 47% have been noted [14]. Women living 

with HIV encounter a range of obstacles that may contribute to even greater levels of 

depression perinatally. Although high rates of depression have been found among HIV-

infected women in general [15], we know little about depression rates during the perinatal 

period [16]. Furthermore, most of the attention from the public health community has 

focused on postpartum depression [17]. Thus the impact of prenatal depression on maternal 

and child health is less clear, and the relationship that risk factors (social, behavioral, 

environment) have on pre and/or postpartum depression are lacking in the literature.
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There are significant negative consequences of prenatal and postpartum depression for both 

mother and infant [18–22]. Prenatal depression is associated with prolonged labor, 

spontaneous abortion, increased maternal morbidity and mortality [23–25], and delivery of 

preterm and low birth weight infants [26]. Postpartum depression is linked to poor mother-

infant bonding [27] as well as adverse infant outcomes, such as cognitive and developmental 

delays [28]. In addition, among HIV-infected women, perinatal depression has been found to 

contribute to poor adherence to HIV treatment [29,30], faster disease progression with lower 

survival rates, and risk of MTCT of HIV [16, 18]. Finally, its negative impact on 

breastfeeding duration and exclusivity is considerable, often resulting in early breastfeeding 

cessation among all breastfeeding women [31,32].

Despite these known risks and high prevalence, depression during the perinatal period, 

especially prenatally, is often under recognized and goes undiagnosed [14]. All women are 

expected to EBF their infants to six months postpartum, and HIV-infected women living in 

resource-limited settings are additionally recommended to adhere to ART [33]. Additionally, 

the presence of perinatal depression may also interfere with some of the beneficial aspects to 

breastfeeding, including mother and infant bonding as well as the nutritional benefits to the 

infant. Identification and appropriate treatment of risk factors (e.g., depression) that may be 

prohibitive to achieving EBF is critical to preventing mother to child transmission of HIV 

and poor maternal and infant outcomes.

Being HIV-infected, pregnant and depressed may synergistically contribute to worse 

maternal and infant health outcomes. The link between perinatal depression and poor ART 

adherence is well documented [34]. However, there exists the pressing need to identify levels 

of perinatal depression among HIV-infected women and its relationship on EBF- a crucial 

component to both optimal infant health and the prevention of vertical transmission. Thus, 

the primary goal of this study was to identify levels of perinatal depression among women 

living with HIV in South Africa and examine the relationship of perinatal depression on 

infant feeding outcomes.

Methods

Setting

The setting included two comparable public health clinics in the Sweetwaters and Edendale 

townships, each located outside Pietermaritzburg, South Africa, in the KwaZulu-Natal 

province. The estimated population of the area is approximately 500,000 with informal and 

formal housing, high population density and high rates of unemployment. HIV prevalence in 

KwaZulu- Natal province is estimated at 16.9% (Human Resources Research Council, 2012) 

and the infant mortality rate in South Africa for children under 5 is estimated is 44 per 1000 

live births [35].

Study Design and Participants

A retrospective cohort study within the context of a randomized controlled trial (RCT) was 

conducted. The aims of the primary study were to test a small-scale Information, Motivation, 

Behavioral Skills (IMB) [36] model-based pilot intervention on levels of breastfeeding 
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determinants and EBF among women living with HIV. The RCT from which these data 

come from had null findings on the EBF outcome so participants were collapsed across 

conditions. Participants were eligible if they were: (a) 18 years or older, (b) a woman 

infected with HIV, (c) pregnant in her third trimester, (d) currently taking ART, and (d) 

planning on returning to the clinic for her infant’s 6-week immunization visit. All 

participants provided written consent in their preferred language, isiZulu.

Measures

Demographic variables were assessed at baseline and 6-weeks postpartum. These 

demographic variables included education level, currently in school, employment, partner 

status, living with mother and age.

Depression—The Patient Health Questionnaire (PHQ-9) [37] was used to measure 

prenatal and postnatal depression. The PHQ-9 is a nine item screening scale that assesses 9 

depressive symptoms, including anhedonia, depressed mood, insomnia, fatigue, appetite 

disturbance, guilt, diminished ability to think, psychomotor disruption, and suicidal ideation. 

The PHQ-9 uses a 4-point Likert Scale with scores ranging from 0 to 27. A score that is 

greater than 10 meets criteria for probable major depression diagnosis on the Diagnostic and 

Statistical Manual of Mental Disorder-IV (DSM-IV)[27]. The PHQ-9 has been used widely 

and adapted for diverse populations worldwide [38] with strong validity and reliability of the 

data (Cronbach alpha= 0.90)[39]. Given the ease of use, short administration time and 

success with adaptation, the PHQ was an appropriate scale to incorporate for use among our 

participant population in South Africa. Cross-cultural adaptation of the compiled 

instruments took place prior to implementation and details of that process have been 

published [40]

EBF intentions—Infant feeding intentions were assessed during pregnancy using a single 

item. Participants were asked, “ Do you intend to exclusively breastfeed, exclusively formula 

feed, or give your baby breast milk, formula and other foods or fluids for your baby’s first 

six weeks of life?” Responses were coded dichotomously, indicating intentions to EBF or no 

intentions to EBF.

EBF at six-weeks postpartum—EBF was assessed based on participant recall. 

Questions included, “Are you currently exclusively breastfeeding (name of infant)?” and a 

series of questions about feeding behaviors, to ensure that mothers who responded yes to the 

EBF question were actually EBF. These questions included “Have you started giving (name 

of infant) food or fluids in addition to giving breast milk?” and “If your choice was to 

exclusively breastfeed and you or your family introduced other fluids or foods in addition to 

your initial choice, when did this occur?”

Statistical Analyses

IMB SPSS Statistics Version 22 was used for all analyses. Women who completed both the 

baseline and follow-up assessments were included in these analyses. To characterize the 

sample, means and rates were calculated for demographic variables. Scores on the PHQ-9 

were calculated to determine rates of depression prenatally and postpartum. To qualitatively 
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describe the sample’s levels of prenatal and postpartum depression, PHQ-9 cut-offs of 5 

(mild depression), 10 (moderate depression), 15 (moderately severe depression), and 20 

(severe depression) were used [36].

To determine whether prenatal and/or postpartum depression significantly predict EBF, 

PHQ-9 scores were used continuously given the low rates of women who met tentative 

depression diagnoses (PHQ-9 ≥10), particularly postpartum. To determine the predictors of 

EBF at 6-weeks postpartum multivariate logistic regressions were used. Demographic 

variables available in the dataset that had the potential to impact EBF behavior were entered 

into the model (i.e. education, currently in school, currently employed, age, currently has a 

partner, living with own mother, prenatal intentions to EBF) in addition to the variable of 

interest, prenatal depression as determined by PHQ-9 scores at baseline. Intervention 

condition was also added as a control variable. To determine the impact of postpartum 

depression on EBF this model was replicated with PHQ-9 scores at 6-weeks postpartum. B, 

standard errors, adjusted odds ratios, and confidence intervals are reported for all variables 

included in the multivariate logistic regressions in the tables.

Results

This study enrolled 68 women living with HIV who were pregnant. Of these, 58 women 

completed the 6-week postpartum follow-up assessment and are included in the current 

analyses (Table 1). These women were fairly well educated and a small number of women 

were still in school during the postpartum period (N=4, 5.9%). The majority had a 

boyfriend, partner, or husband postpartum (N=53, 91.4%). Approximately half of the 

women did not live with their mother postpartum (N=33, 56.9%). Almost two-thirds of the 

women were still EBF at the 6-week follow-up (N=44, 81.5%).

Rates of Prenatal and Postpartum Depression

There were high rates of prenatal depression in this sample (Figure 1). Almost half of the 

sample was experiencing symptoms associated with mild depression (N=33, 48.5%). 

Additionally, 25% had scores indicative of moderate depression (N=17), 7.4% of moderately 

severe depression (N=5), and 1.5% of severe depression (N=1). Depression scores were 

lower postpartum; 38.2% experienced no depression and 32.4% had mild depression. Eight 

women experienced moderate depression (11.8%) and two experienced moderately severe 

depression (2.9%). No women were experiencing severe depression postpartum. Prenatal 

depression was not significantly correlated with postpartum depression (Pearson’s r = 0.23, 

p = 0.08). Additionally, women who did not complete the follow-up did not differ from 

women that completed the study on prenatal depression (t=0.12, p=0.91).

Prenatal and Postpartum Depression as Predictors of Exclusive Breastfeeding

Table 2 shows the results of a multivariate logistic regression predicting EBF at 6-weeks 

postpartum. Prenatal depression scores were negatively associated with EBF, such that 

women who were more depressed prenatally were less likely to be EBF at 6 weeks (Adj. 

OR= 0.68, 95% CI [0.49, 0.95], p=0.04. Living with one’s mother was positively associated 

with EBF (Adj. OR=51.77, 95% CI [1.32, 2034.62], p=0.02). Maternal education, currently 
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in school, current employment, age, currently in a relationship, and prenatal intentions to 

EBF did not predict EBF at 6 weeks.

This analysis was replicated with postpartum depression scores to determine if current 

depression levels were associated with EBF (Table 3). Postpartum depression was not 

significantly related to EBF (Adj. OR=0.99, 95% CI [0.82, 1.22], p=0.96), nor was living 

with one’s mother (Adj. OR=9.94, 95% CI [0.89, 111.45], p=0.06).

Discussion

The aim of this study was to investigate the effects of perinatal depression on EBF among 

women living with HIV in South Africa. Previous research reported mixed findings on the 

effects of postpartum depression on breastfeeding with some studies showing breastfeeding 

decreasing risk of depression [31, 41], depression causing breastfeeding abandonment [30, 

38] or no relationship between the two [42, 43]. Clear findings illustrating the relationship 

between prenatal depression on breastfeeding outcomes is lacking. Our results demonstrate 

that prenatal depression is negatively associated with EBF at six-weeks postpartum.

Rates of mild and moderate prenatal depression among our participants were very high, at 

48.5% and 25%, respectively. Previous research has shown women screening positive for 

prenatal depression are more likely to experience postnatal depression at 6-weeks 

[31,44,45]. However, prenatal depression did not predict postpartum depression in our 

sample. At the 6-week follow up visit 32% and 11% of women were experiencing mild or 

moderate depression postpartum, respectively. Although these postpartum rates were lower 

than prenatal rates, such levels may negatively impact infant feeding [13, 46], relationships 

with partners, and mother and baby attachment [47]. Thus, appropriate support and 

monitoring for postpartum depression remains critical during this timeframe. Mother-infant 

attachment is also a positive outcome of EBF [48]. This attachment can positively impact 

mothers’ mental health and give an infant a sense of security. Thus, determinants that derail 

mothers from EBF (e.g., depression) and potentially hindering the positive mental health 

outcomes facilitated by EBF should be managed.

Prenatal depression

Negative effects of perinatal depression on ART adherence have been well documented. In 

turn, maternal and infant health are negatively impacted from greater HIV disease 

progression and, higher rates of MTCT of HIV [17,33,48]. In our sample, prenatal 
depression was both high and predictive of poor EBF rates at six-weeks postpartum. 

Consequently, prenatal depression among HIV-infected women threatens their ability to 

successfully adhere to WHO recommendations (EBF to six-months and adhere to ART) and 

as such thwart the realization of an AIDS-free generation.

Places to Intervene

These data highlight the opportunity for targeted intervention. In South Africa, where HIV 

prevalence among reproductive-aged women is the highest in the world and levels of 

perinatal depression have been reported in almost half of all women [14] providing support 

systems that effectively target the complex, multi-factorial landscape (e.g., HIV and 
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perinatal depression) inhibiting EBF and medication adherence and thus negatively 

impacting maternal and child health are necessary. A recent HIV diagnosis, an unplanned 

pregnancy, previous experience breastfeeding, awareness of cultural norms surrounding 

breastfeeding, disclosure among family or partner may all be pathways that impact incidence 

of perinatal depression and its relationship on EBF and perhaps medication adherence.

In addition, future interventions should take into account the positive effects of living with 

one’s mother prenatally being predictive of EBF behavior. Although the confidence interval 

is wide for the impact of living with one’s mother on EBF making the precise estimate of 

impact uncertain, the lower bound of the interval indicates a 32% increase in likelihood in 

EBF at 6 weeks. This highlights the importance of establishing strong social support systems 

during pregnancy, in particular from family members like one’s mother whose own 

experience may act as a model. Furthermore, determining the most influential determinants 

that both support or inhibit EBF is critical to enhancing its practice.

Modifiable risk factors (e.g., HIV related challenges, depression) that concurrently 

compromise a mother’s ability to EBF need to be addressed in interventions aiming to 

support women perinatally. Our findings demonstrating a strong link between prenatal 

depression decreasing a women’s likelihood to EBF at six-weeks, despite infant feeding 

intentions, highlight the critical need to increase attention on mental health support within 

prevention of MTCT of HIV programs. Identifying women with even mild prenatal 

depression is important to achieve better maternal and infant health outcomes [50].

Limitations

Although our study has several strengths, it is not without limitations. Given our study was a 

pilot designed to test an IMB model-based intervention promoting EBF it was underpowered 

for definitive analyses. The small sample size may have also contributed to the wide 

confidence intervals, leading to uncertainty regarding the magnitude of the impact of living 

with one’s mother on EBF. Furthermore, we did not account for many potentially impactful 

variables of perinatal depression, including previous depression diagnosis, history of 

violence, poverty, health systems supports, or health status (i.e. HIV RNA viral load or CD4 

T-cell count). In addition, the potential impact of hormones (e.g., cortisol, thyroid, or 

gonadal steroid- estradiol) on pre and postpartum depression are noteworthy and may be a 

confounding factor. Thus, we cannot determine if prenatal depression alone predicts EBF or 

if one or more of these other factors that has been shown to influence depression in the 

literature is also the factor that is driving the relationship between prenatal depression and 

EBF. However, we feel that this study represents a first step in determining the role that 

depression plays in EBF among women living with HIV and future research should control 

for these potential confounding factors.

Conclusions

Perinatal depression among our participant population was high. Screening women for 

depression during pregnancy can assist in diagnosis and early treatment that can have 

positive impacts on women postpartum, including enhancing EBF. Furthermore, mental 
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health support delivered during a relatively less intense time than the postpartum period may 

facilitate better outcomes. Thus, effective treatment delivered prenatally may better equip 

women for the challenges they’ll soon face, in addition to addressing the present 

considerations contributing to their individual situation. In particular, women living with 

HIV face known challenges to practice EBF to 6 months despite the high consequences 

when EBF isn’t achieved. Furthermore, medication adherence is negatively impacted by 

prenatal depression further contributing to poor maternal and infant health outcomes.

Future Implications

The consequences of poor mental health may result in poor infant feeding practice and 

medication adherence, both critical components for HIV-free infant survival. Furthermore, 

EBF facilitates additional, positive, mental health outcomes that are important to recognize, 

including mother-infant bonding and attachment. As such, positive outcomes attributed to 

EBF may contribute to reducing postpartum depression symptoms [21]. Thus, maximizing a 

mother’s success to effectively EBF by identifying and managing perinatal depression is an 

important step to improved maternal and infant health.
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Figure 1. 
Levels of prenatal and postpartum depression using PHQ-9 score cut-offs
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Table 1

Demographic characteristics of postpartum women living with HIV

N %

Education

 Secondary School 56 96.6

 Post School 2 3.4

In School Postpartum

 No 54 93.1

 Yes 4 6.9

Employed Postpartum

 No 52 89.7

 Yes 6 10.3

Had a Partner Postpartum

 No 5 8.6

 Yes 53 91.4

Living with Mother Postpartum

 No 33 56.9

 Yes 25 43.1

Exclusively Breastfeeding at 6 weeks Postpartum

 No 10 18.5

 Yes 44 81.5

M SD

Age (range: 18–40) 27.59 6.08

Prenatal Depression (range: 0–20) 7.96 4.53

Postpartum Depression (range: 0–18) 5.43 3.92
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