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Abstract  

Background   

Mental illness as a determinant of non-adherence to breastfeeding recommendations among 

women living with Human Immunodeficiency Virus (HIV) remains an understudied  

phenomenon in low- and middle-income countries like South Africa. Our aim was to investigate 

the relationship between postpartum women living with HIV experiencing mental illness and 

adherence to breastfeeding practices as per the World Health Organization standards in Cape 

Town, South Africa.  

Methods  

A secondary analysis was performed on data from 411 women living with HIV (WLHIV) who 

initiated ART in pregnancy. The women had participated in the 2016 – 2018 Postpartum 

Adherence Clubs for Antiretroviral Therapy (PACART) trial, which compared viral suppression 

up to 24 months postpartum in women randomized to two different models of HIV care  

delivery.    

All	411	women	were	examined	for	the	incidence	of	breastfeeding	initiation	and	its	association	with	

postnatal	depression	using	a	bivariate	analysis	and	a	log-binomial	regression.	We	also	examined	

factors	associated	with	breastfeeding	duration	and	compared	this	duration	in	women	at	high	risk	

of	depression	and	those	who	were	at	low	risk,	using	the	cox	proportion	hazard	model,	Kaplan-Meier	

curves	 and	 the	 log	 rank	 test.	 Breastfeeding	 practices	 were	 assessed	 through	 an	 administered	

questionnaire	and	the	Edinburgh	postnatal	depression	scale	had	been	used	to	identify	the	risk	of	

depression.	All	women	in	the	PACART	trial	were	eligible	for	our	study	. 
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Results  

A large proportion of mothers were breastfeeding within 72 hours postpartum, and this was 

similar among those with an increased risk of postnatal depression (n=99; 96.1%) and those with 

a decreased risk of postnatal depression (n=300; 97.4%). No significant factors were found that 

were associated with breastfeeding. Breastfeeding duration was similar in women at high risk 

of postnatal depression (91 days; interquartile range [IQR] 30 – 180) and those at low risk of 

postnatal depression (90 days;  IQR 1 – 180), and this was not statistically significant (p-value =  

0.69).  Furthermore, we found no factors associated with breastfeeding duration.  

Conclusion  

We found no association between risk of postnatal depression and breastfeeding among women 

living with HIV initiating ART in pregnancy. Though breastfeeding initiation was at an optimal 

level, the duration was short indicating non-adherence to WHO standards. More effort needs to 

be made to address breastfeeding non-adherence.  
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Part A: Protocol 

Mental Health Effects on Breastfeeding practices among women living with HIV who 

started antiretroviral therapy in pregnancy in Cape Town, South Africa 

Introduction   

South Africa’s HIV epidemic  

South Africa is facing the largest burden of Human Immunodeficiency Virus (HIV) in the world 

(Satoh & Boyer, 2019). Currently the overall prevalence rate in the population is estimated at 

13.7% which accounts for 8.4 million people. This has increased from the year 2012, where a 

national representative population-based household survey estimated 6.4 million people living 

with HIV (PLWHIV), accounting for 12.2% of the population (Mabaso, Makola, Mlangeni, 

Jooste, & Simbayi, 2019).  

The HIV epidemic In South Africa disproportionally affects women, with women being twice 

as likely to be infected as men (Karim & Baxter, 2019). Many of these women are in the prime of 

their lives between the ages of 15 – 24 and are at the beginning of their reproductive years. This  

has contributed to the high prevalence of HIV among pregnant women.  The Antenatal HIV 

Sentinel Survey (ANCHSS) in South Africa which is conducted biennially to monitor trends 

among women attending antenatal clinics, surveyed 37 116 pregnant women from 1 589 public 

health facilities in 2019. Of these pregnant women, 11 321 (30%) were found to be HIV positive. 

Though this was a 0.7% decrease from the previous survey in 2017,  the prevalence of  HIV 

among pregnant women remains high.  
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The implications of having HIV and experiencing pregnancy can be emotionally taxing, as both 

events impact quality of life. Pregnant WLHIV must quickly transition to a lifetime commitment 

of constantly planning to meet the physical needs of their baby, and for some women this is 

coupled with adapting to a lifetime commitment to ART treatment upon learning of their status 

during pregnancy (Malhotra, et al., 2015). A systematic review of 12 studies among women 

living with HIV in Brazil and the United States of America (USA) found that when women are 

diagnosed with HIV they experience shock, limited social support, hope and loneliness. In 

addition, they experience psychological distress as they must deal with the pregnancy, the 

positive diagnosis, fear of vertical transmission of HIV to the baby, taking ART, stigma and the 

need to disclose their status to their significant others (Mdiba, 2021). These emotions can be 

exacerbated during the postpartum period when they are recovering from delivery and having 

to take care of the infant day and night (Hodgson, et al., 2014).  

WLHIV have thus been found to be vulnerable to depressive and anxiety disorders during 

pregnancy and in the postpartum period (Ngocho, et al., 2019). A systematic review of studies  

conducted among pregnant African WLHIV indicated that the prevalence of antenatal 

depression ranged between 23% and 44%, which was more than double the estimated rates in 

the general population of pregnant women (Ngocho, et al., 2019). Antenatal depression and 

anxiety are associated with various HIV-related maternal outcomes which also affect the child. 

For instance, women with antenatal depression and anxiety have increased risks of not adhering 

to treatment and breastfeeding practices that are essential for the child’s development (Ngocho, 

et al., 2019). The implications of these are faster disease progression which can lead to an AIDS 

-related death for the women and poor health outcomes for the childhood development 

(Ngocho, et al., 2019).  
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Breastfeeding practices  

Current guidelines recommend that WLHIV exclusively breastfeed in the first six months, with 

the introduction of complementary foods from six months while continuing to breastfeed for up 

to 24 months, irrespective of HIV status (West, Schwartz, Yende, Schwartz, & Parmley, 2019). 

Since then, estimates of exclusive breastfeeding (EBF) rates among WLHIV range from 26% – 

99%, however the duration of EBF was brief at 1 – 3 months and in some instances weaning 

occurred as early as 2 months (Chakona, 2020 & Vitalis, Vilar-Compte, Nyhan, & Perez-

Escamilla, 2021). Non-adherence to breastfeeding practices is an ongoing challenge for women 

particularly among those living with HIV in South Africa, despite evidence-based guidelines 

and policy support (Thomas, et al., 2017). In a recent large observational study of 4172 mothers 

or caregivers of 14 week-old infants in Kwa-Zulu Natal, results showed that 54% of WLHIV 

practiced EBF and this group was also most likely not to ever attempt to breastfeed compared 

to women who are not HIV (Remmert, Mosery , Goodman, Bangsberg , & Smit, 2020). These 

results were similar to those of a cohort study conducted among 8116 women attending 

postnatal care at Witkoppen Health and Welfare center, where WLHIV were less likely to EBF 

or initiate breastfeeding. Furthermore, the proportion of mothers who reported exclusively 

breastfeeding also decreased over time from 83.3% at day 7 to 73.1% at week 12 and 51.7% at six 

months (West, Schwartz, Yende, Schwartz, & Parmley, 2019).  A community-based cluster 

randomized trial (Promise EBF) promoting EBF in three South African sites (Paarl, Umlazi and 

Rietvlei) indicated that 40% of WLHIV completely discontinued breastfeeding at 12 weeks 

postpartum compared to 20% of HIV-negative women (Doherty, et al., 2012).  These results 

clearly highlight a problem of non-adherence to existing WHO guidelines particularly when it 

comes to duration of breastfeeding, as there is a paucity of studies that document breastfeeding 

until 24 months.  
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Implications of non-adherence to breastfeeding guidelines  

The process of breastfeeding offers numerous health benefits to infants and mothers (Thomas, 

et al., 2017). Breast milk provides essential nutrients, immunological components and other 

bioactive substances for the growth and development of the infant. It also reduces the risk of 

malnutrition and diarrheal illnesses, which are among the leading causes of infant mortality in 

low and middle income countries, particularly among children under 5 (West, Schwartz, Yende, 

Schwartz, & Parmley, 2019).  Moreover, mothers who breastfeed  have reduced risk of  

developing chronic diseases such as ovarian and breast cancer, type 2 diabetes and hypertension 

(Vitalis, Witten , & Perez-Escamilla, 2022).  

Currently, South Africa has a high coverage of antiretroviral therapy for pregnant and 

breastfeeding WLHIV, together with the infant and young child feeding policy which provides 

a suitable context for supporting breastfeeding. However, breastfeeding still remains a great 

challenge (Doherty , et al., 2019).  

One of the greatest challenges pertaining to breastfeeding particularly among WLHIV is early 

breastfeeding cessation or non-initiation as documented previously. In the case of non-initiation, 

infants are therefore introduced to replacement feeding which leads to malnutrition, diarrhoea 

and respiratory illness, because of exposure to water that has been contaminated by enteric 

pathogens. Furthermore, they also fail to receive protective maternal antibodies and adequate 

nutritional value from the milk, making them vulnerable to illnesses (Mallampati, et al., 2018 & 

WHO, 1988). For instance, infants subjected to  foods other than breastmilk have increased risk 

of infections and allergies; they may also experience lethargy, convulsions and brain damage. 

This is also coupled with long term effects such as the development of obesity, arteriosclerosis 

and hypertension in their later years (WHO, 1989).    
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 Studies have also shown that in low-income countries, early cessation of breastfeeding has 

caused HIV exposed infants to succumb to high rates of morbidity and mortality. In Zambia, 

early breast feeding cessation was associated with higher diarrheal episodes for infants between 

4 and 6 months and older children had more severe outcomes including diarrheal-related  

hospitalization or death (Fawzy, et al., 2011). Similarly in Malawi, the rates of gastroenteritis 

increased with cessation of breastfeeding at 6 months (Chaponda, Goon, & Hoque, 2017).  The 

implications of non-adherence to breastfeeding practices is of major concern both for the infant 

and the mother.  

Study Rationale   

The number of women living with HIV (WLHIV) of child-bearing age is rapidly increasing 

globally. Approximately 1.49 million HIV-exposed infants are born annually, emphasizing the 

need for promoting and ensuring adequate breastfeeding practices for these infants 

(Kapetanovic, et al., 2014). As previously discussed, the current breastfeeding guidelines require 

WLHIV to breastfeed their infants for up to 24 months, however, current evidence has shown 

non-adherence to these guidelines and so there is a need to understand the barriers leading to 

non-adherence and non-initiation.  

 Current literature examining barriers to breastfeeding in low- and middle-income countries 

including South Africa have largely reported on barriers such as nulliparity, caesarean section, 

infant male gender, low birth weight, HIV infection, high viral load,  low socio-economic status 

and large family size (Thomas, et al., 2017). Other studies also frequently described caregiver 

factors particularly around attitudes and knowledge  (Kinshella, et al., 2021). However there are 

no  studies that have examined mental illness as a barrier to breastfeeding among WLHIV 

(Thomas, et al., 2017).  
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Mental health related issues like depression  are one of the many factors that have been found 

to potentially undermine effective delivery of ART based protocols for maternal and antenatal 

well-being (Kapetanovic, et al., 2014). Studies have found that women experiencing depression 

are less likely to breastfeed and to cease breastfeeding earlier. Furthermore anxiety has been 

found to be negatively associated with breastfeeding duration, initiation and exclusivity. 

However, these findings are from studies conducted in high income countries as low- and 

middle-income countries have understudied this phenomenon (Jiang, et al., 2022).  

The prevalence of depression  is a common issue among pregnant WLHIV in low-middle 

incomes (LMIC) such as South Africa. These women are generally exposed to risk factors for 

poor mental health such as traumatic events and HIV, thus they are prone to experience 

depression and anxiety (Thomas, et al., 2017). As a result, these women tend to not cope with 

effectively managing the disease alongside dealing with the changes brought about by 

pregnancy. One of the most important aspects that are negatively affected  is breastfeeding  

practices  (Thomas, et al., 2017).   
 
Breastfeeding is a crucial aspect of an infant’s development particularly in the early months after 

childbirth. It provides nutritional benefits for infants and reduces the risk of malnutrition and 

diarrheal illnesses (West, Schwartz, Yende, Schwartz, & Parmley, 2019). Not only is it beneficial 

for the infant but it is also beneficial for the mother as it can reduce the mother’s risk of ovarian 

and breast cancer, type 2 diabetes and high blood pressure (CDC, 2022). However, despite these 

benefits, evidence based breastfeeding recommendations for WLHIV as stipulated by the WHO 

and continuous programs centred around promoting breastfeeding practices within prevention 

of mother to child transmission of HIV programs, the prevalence of breastfeeding in South 

Africa remain significantly low (Tuthill, et.al., 2016). For instance, a retrospective study 
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conducted in Kwa-Zulu Natal among WLHIV in their third trimester showed that prenatal 

depression was negatively associated with exclusive breastfeeding at 6-weeks postpartum. 

However, this study was only conducted on a small sample and had large confidence intervals 

which indicated a low precision regarding the study results. In addition, there is generally 

limited research about the relationship between mental health illness and breastfeeding 

practices during the perinatal period among pregnant WLHIV even though there is a vast 

amount of literature documenting high rates of mental illness among WLHIV (Tuthill, et.al., 

2016).    

Given the substantial evidence on the effects of breastfeeding in promoting maternal and infant 

health among pregnant WLHIV, assessing barriers to these practices like that of depression  is 

of great interest in public health. This knowledge will aid in the improvement of existing 

interventions on infant and maternal HIV programs or the development of complementary 

programs to address mental health issues among pregnant WLHIV with the aim of promoting 

appropriate breastfeeding practices as stipulated by the WHO.   

Therefore, this protocol aims to assess whether there is a relationship between pregnant WLHIV 

who are experiencing depression; and breastfeeding practices in  Cape Town, South Africa.  

 

 

 

Study Overview  
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Hypothesis   

WLHIV with postnatal depression will be less likely to follow the WHO’s breastfeeding 

guidelines compared to those without mental illness.  

Study Objective  

To examine the association between risk of postnatal depression and breastfeeding practices 

including duration of breastfeeding up to 24 months. 

Specific Aims 

1. To determine the incidence of breastfeeding initiation and its association with 

postnatal depression in WLHIV who started ART in pregnancy.  

2. To describe the duration of any form of breastfeeding up to 24 months in WLHIV who 

started ART in pregnancy  

3. To ccompare the duration of any form of breastfeeding up to 24 months in WLHIV 

who initiated ART during pregnancy with and without an increased risk of postnatal 

depression post-delivery 

4. To determine factors associated with breastfeeding duration up to  24 months, 

including risk of postnatal depression, in WLHIV who started ART in pregnancy.  
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Research Design and Methodology  

 Study Design  

This study will involve the analysis of secondary data from the Postpartum Adherence Clubs 

for Antiretroviral Therapy (PACART) trial. The trial compared maternal viral suppression up 

to 24 months postpartum among WLHIV, who were randomized to either receiving clinic-based 

care or care in adherence clubs for ART delivery postnatally.    

Study Population  

A total of 412 mother-infant pairs were enrolled and randomized.  All 412 participants enrolled 

in the PACART RCT study will be eligible for inclusion in this analysis. This population 

comprised of consenting WLHIV seeking postnatal care at the Gugulethu Maternal Obstetrics 

Unit (GMOU). Mother-infant pairs were recruited at routine postnatal visits that usually 

occurred within 1 month of delivery.  

The population in this informal settlement found in Cape Town is predominantly of low 

socioeconomic status with approximately half of its residents unemployed. The HIV prevalence 

among women in this population is 28%. The GMOU provides antenatal and prevention of 

mother to child transmission services to this population including ART initiation and follow-

ups.  

Inclusion Criteria for the PACART study  

• Women 18 years or older  

• Documented HIV infection with ART initiation during the preceding antenatal period   

• within 70 days post-delivery.  
• Viral suppression documented in pregnancy with the most recent viral load <400 

copies/mL within the last 3 months  
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• Willingness to be randomized and return for study measurement visits  

• Able and willing to attend service visits at either a local ART treatment center or the 

adherence club at Ikhwezi center.  

• Able to provide informed consent for research  

 Exclusion criteria for the PACART study   

• Intention to relocate out of Cape Town permanently during the study period   

• Any medical, psychiatric or social condition which in the opinion of the investigators 

would affect the ability to consent and/or participate in the study including  o refusal to 

take ART/antiretrovirals (ARVs)   

o denial of HIV status  

• Loss of pregnancy/neonate at the time of eligibility determination   

Current co-morbidity requiring additional health care attention, including opportunistic 

infections such as tuberculosis (TB) disease or any chronic condition or other condition  

that is not controlled or stable  

 Data Collection methods   

Interviews were conducted by trained interviewers at study visits held separate to routine care.  

Study visits were conducted at enrolment (within 70 days post-delivery) and 3, 6, 12, 18 and 24 

months postpartum.  Questionnaires were administered on maternal and infant demographics, 

medical history, feeding practices, mental illness, alcohol consumption, social support, and 

patient-provider relationship scale.   

Variable Definitions   

The dependent variable for the study is breastfeeding duration.   
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Breastfeeding practices were assessed using the infant feeding intentions/practices 

questionnaire where women were asked questions like “have you ever given breast milk to your 

baby?”, “what are the reasons for stopping to breastfeed/not breastfeed your child?” ,”For how 

long did you breastfeed your child?” etc. (see Appendix A).  

The independent variable was the risk of postnatal depression which was measured using the 

Edinburgh Postnatal Depression scale (EPDS). The EPDS is one of the most used screening tools 

to assess symptoms of perinatal depression and anxiety in high- and low-income countries 

(Shrestha, Pradhan, Tran , Gualano, & Fisher, 2016). It is also the most frequently validated 

instrument to screen for perinatal depression and has been further validated in 37 other 

languages (Smith-Nielson, Matthey, Lange, & Vaever, 2018). In the context of South Africa, the 

EPDS was validated against DSM-IV criteria for depression in postnatal women it identified 

100% of major depression cases and 70.6% of minor depression cases, with a sensitivity of 80% 

and specificity of 76.6%. In Cape Town, the EPDS anxiety subscale (questions 3, 4, and 5) was 

validated against Mini-International Neuropsychiatric Interview criteria, correctly classifying 

61% of pregnant women,  with a sensitivity of 67%, and specificity of 59% (Abrahams, Schneider, 

Field & Honiman, 2019). The tool uses ten Likert-scale items to assess emotional experiences in 

the preceding 7 days with a maximum total score of 30 (Shrestha, Pradhan, Tran, Gualano, & 

Fisher, 2016).  Participants with a score of >13 were categorized as having an increased risk of 

postnatal depression and those with a score of <13 were characterized as being at decreased risk 

of postnatal depression, the thresholds of characterization can also differ based on setting (Levis 

, Negeri , Sun , Benedetti, & Thombs , 2020).   

Table: 1 The table below contains a description of all the variables that will be used in the study.  
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Variable   Description   Type   

 

Age  In years  Discrete  

Highest level of education   
1=Primary School  

2=High School   

3=Post-Secondary   

Categorical  

Occupation   
= Student/Working  

2= Not studying or working   

Binary   

  

Economic  status  
1= Full-time employment   

2= Part-time employment  

3=Social grants/other   

Categorical   

Relationship  status  
1=Married/ living together  

2=Not married, not living together  

Binary  

Previous Pregnancy   

1=No 2= 
Yes  

Binary   

Dwelling type   1= Formal housing   Binary   

2= Informal housing    
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Running water in household  1 = No  

2= Yes  

Binary   

Parity    1= Primiparous  

2=More than one   

Binary    

ART duration at enrolment in weeks Between 0 - 50  Numerical  

Lifelong ART use prior to ART 1= No   

initiation in last pregnancy   
2= Yes  

Binary   

ART use in the last 7 days   1 = No  

2 = Yes   

Binary   

Prior  use  of  medication  for 1 = No  

prevention of vertical transmission  
2 = Yes   

to infant    

Binary   

One or more children diagnosed 1= No with HIV  

2=Yes  

Binary  

Contraception use   1= No  

2=Yes  

Binary  
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Breastfeeding  1= No  

2= Yes  

Binary  

Perceived availability of support  0 -28  Discrete  

EPDS score   Less than 13 = low risk   

13 and above = high risk  

  

Binary   

  

Infant on Prophylaxis (NVP or AZT)? 1= Yes   

2= No  

Binary   

Infant weight at birth   3000 – 7000 kg  Discrete  

Mother lives with baby   1= No  

2=Yes  

Binary  

Mode of delivery   1= Normal vaginal Delivery  

2= Caesarean section  

Binary   
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Data analysis   

All mothers will be included in the analysis. Data will be exported to Stata version 15 , where all 

analyses will be carried out (Stata Corporation, College Station, Texas).   

Descriptive statistics will be performed and reported on each of the chosen variables in the form 

of means, standard deviations and interquartile range for numerical variables. Categorical 

variables will be reported in the form of frequencies and percentages.    

The proportion of women who reported to be breastfeeding at the start of the study will be 

calculated and reported as percentage.  

In order to determine any meaningful differences and relationships between the exposure and 

outcome variables, bivariate analysis using Wilcoxon rank-sum, mann whitney-U, t-tests chi-

square and fishers exact statistical tests will be used and p-values reported. Furthermore, a log-

binomial regression analysis will be used to determine factors associated with breastfeeding and 

to adjust for confounders. The following factors will be considered in our analysis as potential 

risk factors or confounders: age, highest level of education, ooccupation, economic status, 

relationship status, dwelling type, running water in household, parity,  median ART duration 

at enrolment,  lifelong ART use prior ART initiation in last pregnancy, ART use in last 7 days, 

prior use of medication for prevention of vertical transmission to infant, number of children 

diagnosed with HIV,  Contraception use, breastfeeding, perceived availability of support, infant 

on Prophylaxis (NVP or AZT), infant weight, infant living with mother, nonspecific 

psychological distress and mode of delivery (see table 1). These factors were chosen based on 

existing literature that have found associations with breastfeeding.  

The duration of breastfeeding will be based on the month that breastfeeding was stopped. 

Survival analysis using cox proportional hazard models (PH) will be used to determine 
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duration. The Kaplan-Meier survival curves will be used to derive the median durations and 

the Log-rank and Breslow tests will be used to assess the quality of the survival curves. The 

previously stated covariates will be used to fit this model.  (table 1) 

Data Management  

Data received from the PACART study coordinator will be de-identified.  Data for this study 

will be stored in a password protected universal serial bus (USB) which will only be accessible 

to the researcher.  

Ethical considerations  

The PACART study has been reviewed by the Human Subjects Research Ethics Committee of 

the Faculty of Health Sciences at the University of Cape Town (021 650 2717)  

Informed consent for participants enrolled in PACART was conducted in the home language of 

the participants by trained interviewers. The consent process entailed informing the participants 

of the purpose of the study, the nature of randomization, study procedures throughout the 

postnatal period and the potential risks and benefits of participation in the study. Furthermore, 

the fact that participation was voluntary and that they could exit the study at any point in time 

was emphasized.  

The study included participants experiencing psychological distress during the assessments and 

this was addressed by having trained interviewers who could recognise these signs and provide 

participants with referral resources and procedures if necessary.  There was minimal biomedical 

risk related to participation since the ART medications used by the participants as well as the 

timing and frequency of medical monitoring were identical between the two groups.  
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For the purpose of this study ethics approval will be sought from Human Subjects Research 

Ethics Committee of the Faculty of Health Sciences at the University of Cape Town. Since we 

will be making use of secondary data from the PACART study, we will have no contact with 

participants. The data was also anonymised as participants were given identification numbers 

in the study documents to maintain confidentiality, therefore the researcher will have no means 

of identifying the participants.  

  

  

  

  

  

  

  

  

  

  

  

 

 

 



 

  28  

  
References  

Abrahams, Z., Schneider, M.M., Field, S., & Honikman, S. (2019). Validation of a brief mental 

health screening tool for pregnant women in a low-socio-economic setting. BMC 

psychology 7(77). Retrieved from 

https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-019-0355-3 

Sharp, P. M. (2011). Origins of HIV and the AIDS Pandemic. Cold Spring Harbour, 1(1), 1-22. 

Retrieved from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3234451/pdf/cshperspectmed- 

HIV-a006841.pdf  

Pandey, A., & Galvani, A. P. (2019). The global burden of HIV and prospects for control. The 

Lancet, 6, 809-811. Retrieved from  

https://www.thelancet.com/action/showPdf?pii=S2352-3018%2819%2930230-9  

Satoh, S., & Boyer, E. (2019). HIV in South Africa. The Lancet, 394. Retrieved from  

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)31634-4/fulltext  

Mabaso, M., Makola, L., Mlangeni, L. L., Jooste, S., & Simbayi, L. (2019). HIV prevalence in 

South Africa through gender and racial lenses: results from the 2012 population-based 

national household survey. International Journal for Equity in Health, 18(167), 1-11.  

Retrieved from https://equityhealthj.biomedcentral.com/track/pdf/10.1186/s12939- 

019-1055-6.pdf  

Karim, S. S., & Baxter, C. (2019). HIV incidence rates in adolescent girls and young wom–n in. 

The Lancet, 7, e1470 - e1471. Retrieved from  



 

  29  

https://www.thelancet.com/action/showPdf?pii=S2214-109X%2819%2930404-  

George, G., Cawood, C., Puren , A., Khanyile, D., Gerristen, A., Govender, K., . . . Glenshaw. 

(2020). Evaluating DREAMS HIV prevention interventions targeting adolescent girls 

and young women in high HIV prevalence districts in South Africa: protocol for a 

cro’ssectional study. BMC Women's Health, 7(20), 1-11. Retrieved from 

https://bmcwomenshealth.biomedcentral.com/track/pdf/10.1186/s12905-019-0875- 

2.pdf  

Davey, D. J., & Linda-Gail, B. (2020). South Africa isn’t doing enough to provide HIV prevention 

treatment for mothers: why it needs to. Retrieved from 

https://theconversation.com/south-africa-isnt-doing-enough-to-provide-

hivprevention-treatment-for-mothers-why-it-needs-to- 

171409#:~:text=Over%20one%2Dthird%20of%20pregnant,transmission%20of%20HIV% 

20since%202015.  

Turk, R., Sakar, T., & Erkaya, R. (2017). The effect of prega–ncy on happiness. Procedia - Social 

and Behavioral Sciences(237), 1247-1253. Retrieved from 

https://www.researchgate.net/publication/314719417_The_Effect_of_Pregnancy_on_ 

Happiness  

Malhotra, R., Mudgal, R., Dharmarha, S., Mehta, S., & Bhola, S. (2015). How happy are 

pregnant women?: A socio-demographic analysis. Clinical Epidemiology and Global 

Health, 3(3), 117-124. Retrieved from  

https://www.sciencedirect.com/science/article/pii/S2213398414000475  

Lagadec, N., Sreinecker, M., Kapassi, A., Magnier, A. M., Chastang, J., & Robert, S. (2018).  



 

  30  

Factors influencing the quality of life of pregnant women: a systematic review. BMC 

Pregnancy and Childbirth, 455(18), 1-14. Retrieved from 
https://bmcpregnancychildbirth.biomedcentral.com/track/pdf/10.1186/s12884-018- 

2087-4.pdf 

Hodgson, I., Plummer, L. M., Kanopka, S. N., Colvin , C. J., Jonas, E., & Albertini, J. (2014). A  

Systematic Review of Individual and Contextual Factors Affecting ART Initiation,  

Adherence, and Retention for HIV-Infected Pregnant and Postpartum Women. Plos One,  

9(1), 1-14. Retrieved 2014, from 

https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0111421&type 

=printable  

Ngocho, J. S., Watt, H. M., Minja, L., Knettel, B., Mmbaga, B. A., Williams, P. P., & Sorsdahl, K. 

(2019). Depression and anxiety among pregnant women living with HIV in Kilimanjaro 

region, Tanzania. Plos One, 14(10), 1-15. Retrieved from 

https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0224515&type 

=printable  

Mdiba, S. (2021). When Pregnancy Coincides with Positive Diagnosis of HIV:. International 

Journal of Environmental Research and Public Health(18), 1-14. Retrieved 2021, from  

file:///C:/Users/Kanyo/Downloads/ijerph-18-13006-v2%20(1).pdf  

Thomas, E., Kuo, C., Cohen, S., Hoare, J., Koen, N., Barnett, W., . . . Stein, D. J. (2017). Mental 

health predictors of breastfeeding initiation and continuation among HIV infected and 

uninfected women in a South African birth cohort study. Pubmed, 102, 100-111.  

doi:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5802398/pdf/nihms897266.pdf  



 

  31  

West, N. S., Schwartz, S. R., Yende, N., Schwartz, S. J., & Parmley, L. (2019). Infant feeding by 

South African mothers living with HIV: implications for future training of health care 

workers and the need for consistent counselling. International Breastfeeding Journal,  

14(11), 1-7. Retrieved from 

https://internationalbreastfeedingjournal.biomedcentral.com/track/pdf/10.1186/s130 

06-019-0205-1.pdf  

WHO. (1989). Physiological development of the infant and its implications for complementary 

feeding. 67. Retrieved from 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2491195/pdf/bullwho00065- 

0057.pdf  

Kapetanovic, S., Dass-Brailsford, P., Nora, D., & Talisman, N. (2014). Mental Health of HIV- 

Seropositive Women During Pregnancy and Postpartum Period: A Comprehensive 

Literature Review. AIDS Behaviour, 16(6), 1152-1173. Retrieved from  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4120872/pdf/nihms607127.pdf  

CDC. (2022). Breastfeeding Benefits Both Baby and Mom. Retrieved from  

https://www.cdc.gov/nccdphp/dnpao/features/breastfeedingbenefits/index.html#:~

:text=Breastfeeding%20can%20help%20protect%20babies,ear%2 

0infections%20and%20stomach%20bugs.  

Tuthill, E. L., Pellowski, J. A., Young, S. L., & Butler, L. M. (2016). Perinatal depression among  

HIV-infected women in Kwa-zulu-Natal South Africa-prenatal depression predicts  
lower rates of exclusive breastfeeding. AIDS and Behaviour, 21, 1691-1698. Retrieved  

from https://link.springer.com/article/10.1007/s10461-016-1557-9  



 

  32  

Chakona, G. (2020). Social circumstances and cultural beliefs influence maternal nutrition, 

breastfeeding and child feeding practices in South Africa. Nutrition Journal, 19(7),  

https://nutritionj.biomedcentral.com/articles/10.1186/s12937-020-00566-4.  

Vitalis, D., Vilar-Compte, M., Nyhan, K., & Perez-Escamilla. (2021). Breastfeeding inequities in 

South Africa: Can enforcement of the WHO Code help address them? – A systematic  

scoping review. International Journal of Equity in Health, 20(114).  

Remmert, J. E., Mosery , N., Goodman, G., Bangsberg , D., & Smit, J. (2020). Breastfeeding 

Practices among women living with HIV in KwaZulu -Natal, South Africa: An  

Observations Study. Gale Academic Onelife, 24(2).  

Vitalis, D., Witten , C., & Perez-Escamilla, R. (2022). PLOS ONE, 17(3), 1-12.  

Mallampati, D., Maclean, R., Shapiro, R., Debis, F., Barbara, E., Freedberg, K., & Leroy, V. 

(2018). Optimal breastfeeding durations for HIV- exposed infants: The impact of 

maternal ART use, infant mortality and infact replacement feeding risk. Journal of 

International AIDS society, 21(4).  

Doherty, T., Sanders, D., Jackson, D., Swanevelder, S., Lombard, C., Zembe, W., . . . Colvin, M. 

(2012). Early cesation of breastfeeding amongst women in South African: an area 

needing urgent attention to improve child health. BMC, 1-10.  

Fawzy, A., Arpadi, S., Sinkala, M., Mwiwa, M., Thea, D., Adrovandi, G., & Kuhn, L. (2011). 

Early weaning increases Diarrhea morbidity and mortality among unin–ected children 

born to HIV - infected mothers in Zambia. The Journal of infecctious Diseases, 203(9), 1222- 

1230.  



 

  33  

Chaponda, A., Goon, D., & Hoque, M. (2017). Infant feeding practices among HIV-positive 

mothers at Thembisa Hospital, South Africa. African Journal of Primary Health Care and 

Family medicine, 9(1), 1-6.  

Ngbapai, J., Izudi, J., & Okoboi, S. (202). Cesation of breatfeeding and associated factors in the 

era of eliination of mother to child transmission of HIV at Ndejje health center, Uganda:  

a retrospective cohort study. International Breastfeeding Journal, 15(78), 1-11.  

Doherty , T., Horwood, C., Haskins, L., Magasana, V., Goga, A., Feucht, U., . . . Dhansay, M. 

(2019). Breastfeeding advice for reality: Women's Perspectives on Primary care support 

in South Africa. Maternal and Child nutrition, 16, 1-10.  

Kinshella, M.-L., Hiwa, T., Vilder, M., Nyondo-Mipando, A., Dube, Q., Godlfarb, D., & 

Kawaza, K. (2021). Barriers and facilitators for early and exclusive breastfeeding in 

heatlh facilities in Sub-Saharan Africa: A systematic review. Global health Research and 

Policy, 21(6).  

Thomas, E., Kuo, C., Cohen, S., Haoare, J., Koen, N., Barnett, W., . . . Barnett, W. (2017). Mental 

health predictors of breeastfeeding initiation and continuation among HIV infected and 

uninfected women in South Africa. PMC, 21(6).  

Jiang, Q., Zhang, E., Cohen , N., Ohtori, M., Zhu, S., Guo, Y., . . . Rozelle, S. (2022). Postnatal 

mental health, breastfeeding beliefs and breastfeeding practices in rural china.  

International Breatfeeding Journa;, 17(60), 1-9.  

Hoffman, J., Cossie, Q., Ametaj, A., Kim, H., James, R., Stroud, R., . . . Gelaye, B. (2022). 

Construct Validity and factor structure of the Kessler-10 in South Africa. BMC, 10(177), 

1-10.  



 

  34  

Part B : Journal Manuscript  
  

Mental Health Effects on Breastfeeding practices among women living with HIV who 

started antiretroviral therapy in pregnancy in Cape Town, South Africa  

Targeted Journal: Women’s health issues (See appendix C) 

Kanyo N. Nqeto a*  

a Division of Epidemiology and Biostatistics, School of Public Health, University of Cape Town, 

Western Cape, South Africa.  

Abstract   

Background   

Mental illness as a determinant of non-adherence to breastfeeding remains an understudied 

phenomenon in South Africa. Our aim was to investigate the relationship between risk of 

postnatal depression and adherence to breastfeeding practices in Cape Town, South Africa.  

Methods   

We conducted a secondary analysis on data from 411 WLHIV initiating ART in pregnancy from 

the 2016 – 2018 Postpartum Adherence Clubs for Antiretroviral Therapy trial (PACART). All 

411 were eligible for our analysis. We examined the prevalence and factors associated with 

breastfeeding, including risk of postnatal depression, using a bivariate analysis and log-

binomial regression. We also examined factors associated with breastfeeding  
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duration and compared this duration in women at high and low risk of postnatal depression, 

using the cox proportion hazard model, Kaplan-Meier curves, and the log rank test. Risk of 

depression was assessed using the Edinburgh Postnatal Depression scale (EPDS) and  

questionnaires were administered to assess breastfeeding practices.   

Results   

A large proportion of mothers were breastfeeding within 72 hours postpartum (n=399; 97.4%), 

and this was similar among those with an increased risk of postnatal depression (n=99; 96.1%) 

and those with a decreased risk of postnatal depression (n=300; 97.4%). No significant factors 

were found that were associated with breastfeeding. Breastfeeding duration was similar in 

women with high risk of postnatal depression (91 days; interquartile range [IQR] 30 – 180) and 

those with low risk of postnatal depression (90 days;  IQR 1 - 180), and this was not statistically 

significant (p-value = 0.69).  Furthermore, we found no factors associated with breastfeeding 

duration.  

Conclusion   

We found no relationship between risk of postnatal depression and breastfeeding. Though 

breastfeeding initiation was at an optimal level, the duration was short. More efforts need to be 

made to address breastfeeding non-adherence.  

Keywords: Mental illness, Breastfeeding non-adherence, ART in pregnancy  
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Background   

Currently, South Africa is characterized as having the largest national Human 

Immunodeficiency Virus (HIV) epidemic globally with approximately 8 million people living 

with the disease (Johnson, et al., 2022). The epidemic disproportionately affects women, who 

account for over 60% of new infections (Karim & Baxter, 2019; & Palenee-Philips, et al., 2022). 

Women who are at the beginning of their reproductive years’ experience the highest incidence, 

and high proportions of women conceive while living with the disease (Woldesenbet, et al., 

2011).   

  

Living with HIV and experiencing pregnancy can affect quality of life for women.  Women need 

to quickly transition to constantly meeting the physical needs of their infants post-delivery 

(Malhotra, et al., 2015), and those who only learn of their status during pregnancy must also 

quickly adapt to a lifetime commitment to antiretroviral therapy (ART) (Watt, et al., 2018). 

Studies have shown that during pregnancy, women living with HIV can experience  

psychological distress, limited social support, loneliness, fear of vertical transmission of HIV to 

the baby, stigma, and the need to disclose their status to their significant others (Malhotra, et al., 

2015, & Mdiba, 2021). Consequently, the risks of anxiety and depressive disorders are high and 

can be exacerbated in the postpartum period when women are recovering from delivery and 

faced with the daily needs of their infants (Ngocho, et al., 2019).  Currently, women in South 

Africa have three times the prevalence of depression and anxiety disorders compared to women 

in High-income countries (HICs)  and this is a common issue among pregnant women living 

with HIV (WLHIV) (Kapetanovic, et al., 2014 & Thomas, et al., 2017 & Brown & Sprague, 2021).   
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Antenatal depression and anxiety are associated with multiple HIV-related maternal outcomes 

which can influence the infant’s development. According to Ngocho, et al (2019) mothers 

experiencing depression are less likely to adhere to ART, leading to faster disease progression 

which can lead to mortality. Furthermore, they are also less likely to adhere to the breastfeeding 

practices as per the World Health Organization (WHO) guidelines. However, most of these 

findings have been documented in HICs while low-and-middle income countries (LMICs) have 

understudied this phenomenon (Jiang, et al., 2022).   

  

Current WHO infant feeding guidelines recommend that WLHIV on ART exclusively breastfeed 

for the first 6 months before introducing complementary feeding and that they breastfeed for a 

duration of 24 months or longer irrespective of CD4 cell count or disease severity (Zunza, et al., 

2018). However, since the adoption of these guidelines, evidence in South Africa has reported a 

variety of EBF rates among WLHIV which range from 26 – 99%, and the duration of  

breastfeeding ranged from 1 – 3 months for any breastfeeding (Chakona, 2020 & Vitalis, 

VilarCompte, Nyhan, & Perez-Escamilla, 2021). These results  indicate a clear problem of 

nonadherence to the WHO guidelines, particularly when it comes to duration, since low 

proportions of women breastfeed through 24 months. Although South Africa has a high 

coverage of ART for pregnant and breastfeeding WLHIV and a young child feeding policy 

which provides a suitable context for supporting safe and effective breastfeeding, non-

adherence continues to be  

challenging.   

  
Investigating the barriers to breastfeeding and creating targeted interventions will be beneficial 

in addressing the issue of non-adherence. Current literature examining barriers in LMICs 
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including South Africa have largely reported and focussed on barriers such as nulliparity, 

caesarean section, infant male gender, low birth weight, HIV infection, high viral load, low 

socioeconomic status, large family size and caregiver factors particularly around attitude and 

knowledge (Thomas, et al., 2017 & Kinshella, et al., 2021). However, scant attention has been 

made to examine mental illness as a barrier to any form of breastfeeding up to 24 months among 

WLHIV in LMIC. A systematic review conducted by Butler, Young and Tuthill (2021)  

comprising of 68 794 participants across 20 countries found that perinatal depressive symptoms 

are negatively associated with EBF and breastfeeding duration as per WHOs recommendations. 

These studies focused mostly on EBF and when it comes to duration, they reported it up till 6 

months at most for any breastfeeding, and majority  of these  studies were conducted in HICs 

(Butler , Young, & Tuthill, 2021).    

The impact of mental health on breastfeeding remains understudied in LMIC despite long 

existing evidence of a high prevalence of depression among WLHIV  in LMICs (Brown & 

Sprague, 2021).  With substantial evidence of the benefits of breastfeeding in promoting 

maternal and infant health among WLHIV, and mental health being identified as one of the 

barriers of effective breastfeeding in HIC, the investigation of this barrier in the context of LMIC 

is of great interest in public health. Therefore we conducted a retrospective cohort study to 

assess prevalence and predictors of breastfeeding initiation post-delivery, including the 

association between risk of postnatal depression and breastfeeding initiation post-delivery, 

among WLHIV who initiated ART in Cape Town, South Africa. In addition, we assessed 

duration of breastfeeding and the association between risk of postnatal depression and 

breastfeeding duration.   
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Methods  

Study Setting   

The study population was from a peri-urban township in Cape Town. This area is  

predominantly of low socioeconomic status with 55% of the adult population unemployed and 

65% living on less than R400 a month (Myer, et al., 2015). The vast majority of this population 

uses a Community Health Centre (CHC) and Midwife Obstetric Unit (MOU) which serves the 

population of 350 000. Approximately 4800 women seek antenatal care at the MOU annually 

where they are provided with basic antenatal and obstetric services and when there are more 

complex issues, they have a hospital referral system (Myer, et al., 2015).   

Design and data source  

The data used originated from the Postpartum Adherence Clubs for Antiretroviral Therapy 

(PACART) trial, which compared maternal viral suppression up to 24 months in postpartum 

women living with HIV who were randomized to receive either clinic-based care or care in 

adherence clubs for ART delivery during the postnatal period  (Odayar, Malaba, Allerton, 

Lesosky, & Myer, 2019).   

The inclusion criteria of the parent trial consisted of all women attending the antenatal clinic at 

the MOU who had a documented HIV-positive status, were 18 years or older and were within 

70 days post-delivery (Myer , et al., 2022). They had to have started ART in pregnancy and be 

virally suppressed with the most recent viral load <400 copies/mL within the preceding 3 

months and willing to consent and adhere to all study procedures. Women were excluded if 

they had intentions of relocating during the study period, had any existing psychiatric or social 

condition that would affect their ability to consent and participate in the study, experienced 
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pregnancy loss at the time their eligibility was assessed or had any co-morbidity that would 

require additional health care attention  (Myer , et al., 2022).    

The study took place from January 2016 to January 2020. Eligible women underwent multiple 

assessments during six study visits spanning twenty-four months after giving birth. The initial 

visit occurred within seventy days postpartum, followed by visits at three, six, twelve, eighteen, 

and twenty-four months postpartum. (Myer , et al., 2022). The measurements were carried out 

by a team of research nurses and interviewers who worked independently from the routine ART 

service at a dedicated research space at the MOU (Myer , et al., 2022). The measurements 

included the following questionnaires: demographics, medical history, the EPDS scale, family 

planning use/pregnancy intentions, maternal adherence, infant demographics and medical 

history, these  measurements were collected at each study visit attended (Myer , et al., 2022).  

 

Eligible Participants   

All women enrolled in the PACART trial who started ART at the MOU in their most recent  

pregnancy were potentially eligible for this analysis.   
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Variable definitions  

Postnatal depression   

The independent variable was the risk of postnatal depression which was measured using the 

Edinburgh Postnatal Depression scale (EPDS). The EPDS is one of the most used screening tools 

to assess symptoms of perinatal depression and anxiety in high- and low-income countries 

(Shrestha, Pradhan, Tran , Gualano, & Fisher, 2016). It is also the most frequently validated 

instrument to screen for perinatal depression and has been further validated in 37 other 

languages (Smith-Nielson, Matthey, Lange, & Vaever, 2018). In the South African context, the 

EPDS was tested against DSM-IV criteria for postnatal depression. It accurately identified all 

major depression cases and 70.6% of minor depression cases, demonstrating an 80% sensitivity 

and 76.6% specificity. In Cape Town, the EPDS anxiety subscale (comprising questions 3, 4, and 

5) was validated against Mini-International Neuropsychiatric Interview criteria. It correctly 

categorized 61% of pregnant women, showing a sensitivity of 67% and a specificity of 59% 

(Abrahams, Schneider, Field & Honiman, 2019). The tool uses a ten Likert-scale items to assess 

emotional experiences in the preceding 7 days with a maximum total score of 30 (Shrestha, 

Pradhan, Tran, Gualano, & Fisher, 2016).  Participants with a score of >13 were categorized as 

having an increased risk of postnatal depression and those with a score of <13 were 

characterized as being at decreased risk of postnatal depression (Levis , Negeri , Sun , Benedetti, 

& Thombs , 2020) .   
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Breastfeeding   

We included in the analysis women with a known breastfeeding status at enrolment. At 

enrolment, women were asked whether they had given breastmilk to their babies which was 

categorised as yes or no. Women whose breastfeeding status was unknown or missing were 

excluded.  

At each subsequent study visit, women were asked whether they were still currently  

breastfeeding their baby.  Those who said that they were no longer breastfeeding were asked 

when they had stopped. The duration of breastfeeding was then calculated as the duration from 

the date at which they started breastfeeding to the date at which they stopped (See appendix A).   

Potential confounders  

Based on previous literature, a number of factors were identified as potential confounders in the 

relationship between postnatal depression and breastfeeding practices.  These included age, 

highest level of education, occupation, source of income, marital status, dwelling type; 

pregnancy and delivery indicators such as parity, delivery mode, previous pregnancy; family 

planning intentions, perceived social support, alcohol consumption, maternal and infant 

medical history (Thomas, et al., 2017 & Kinshella, et al., 2021; Weber, Apanga, Darrow, Riddle, 

& Tung, 2021; etegan, et al., 2012 & Appiah, Ahinkorah, & Budu, 2021).  

 

The Multidimensional Scale of Perceived Social Support (MSPSS) was developed in 1988 by 

Zimet, Dalhem, Zimet and Farley the tool is used to measure perceived social support using 12 

items that cover family, intimate relationships, and friends (Maria, Eva, Lindberg, & Arestedt, 

2013). The items are rated on a Likert-type of scale with 7 items which range from 1 = very 

strongly disagree to 7 = very strongly agree) (Maria, Eva, Lindberg , & Arestedt, 2013). The score 
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is calculated by summing all the scores from all the items. The scores range from 4 – 28, where 

the higher the score the higher the perceived social support. The MPSPSS scale is widely used 

across a variety of studies and has demonstrated good psychometric properties (Maria, Eva, 

Lindberg, & Arestedt, 2013).  

Statistical analysis   

Characteristics at enrolment were described overall and by EPDS status, including the 

prevalence of breastfeeding. Continuous variables were summarized as means and standard 

deviations; categorical variables were summarized as proportions. A bivariate analysis was 

performed using the pearson’s chi-square, fisher’s exact and wilcoxon rank sum tests to compare 

characteristics in women who had a low EPDS score (<13) and those who had a high EPDS score 

(>=13). A log-binomial regression was conducted to determine the relationship between EPDS 

score at enrolment and breastfeeding initiation.   

Cumulative probabilities of breastfeeding duration among mothers with low risk of postnatal 

depression and those who were at greater risk of postnatal depression were compared using the 

Kaplan-Meier estimation method and log-rank test.  Women were censored when they stopped 

breastfeeding or, for those still breastfeeding at the end of the study, at the date of the final study 

visit. Cox proportional hazards models were used to determine the association between 

postnatal depression and breastfeeding duration.  

Ethical considerations  

The PACART study was approved by the Human Subjects Research Ethics Committee of the 

Faculty of Health Sciences at the University of Cape Town (REF 194/2015); the study was also 

approved by the local government and the facility manager.   
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This analysis was approved by the Human Subjects Research Ethics Committee of the Faculty 

of Health Sciences at the University of Cape Town (REF 688/2022).  

Results   

Sample characteristics  at enrolment   

Of the 412 women included in the PACART study, one withdrew and the remaining 411 women 

were included in this analysis.  At enrolment,  97.4% of women reported that they initiated 

breastfeeding within 72 hours  and these women had a median age of 28 years (IQR 28-31). The 

majority of women (95.9%) had completed high school with only a few who completed primary 

(1.5%) and post-secondary school (2.7%) as the highest level of education. Half of the women 

reported to be employed full time (50.4%) and 16.3% relied on social grants and other forms of 

income. Almost 60% of women were not married or living with their partners (59.9%) and 53% 

lived in a household that had running water. Most women (n=261; 63.5%) had had a normal 

vaginal delivery for the index pregnancy, compared to a caesarean section (n=150; 36.5%) and 

the median weight at birth for all infants was 3120g (IQR 2800g – 3420g).  Many women lived 

with their infants at the time of enrolment (n=410; 97.1%).  Three hundred and eight women 

(74.9%) were multiparous and only five (1.2%) women reported to have a child that had been 

diagnosed with HIV. Most women had never taken lifelong ART prior the index pregnancy 

(n=351, 85.4%) and 84 (20.4%) had previously used medication to prevent vertical transmission 

of HIV.  All women had been started on ART in the index pregnancy and at enrolment their 

median duration on ART was 23 weeks (IQR 18-28). Furthermore, 97.8% of the women reported 

to have taken their ART in the seven days preceding enrolment and the median score for  

perceived social support was 4 (IQR = 3.2 -4.8). (Table 1)  
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Bivariate Analysis   

The proportion of women who initiated breastfeeding post-delivery was similar among those 

with a high risk of postnatal depression (n=99; 96.1%) and those with a low risk of postnatal 

depression (n=300; 97.4%). Among those with a high risk of postnatal depression, 3 women 

(2.9%) self-reported that they had not used ART in the preceding 7 days, compared to 1 woman 

(0.050%) with a low risk of postnatal depression (p-value = 0.021).  A higher proportion of 

women who were at low risk of depression had running water (n=174; 56.4%) compared to 

women at high risk of depression (n=44; 42.7%; p=0.015).  Women who were at low risk of 

depression had a median score of 4 (IQR=3.2 - 4.8) on the perceived availability of social support 

scale while women who were at high risk had a median score of 3.5 (IQR 2.9 – 4.6; p=<0.001). 

Lastly, 61.0% (n=188) of women at low risk of depression had a normal vaginal delivery 

compared to 70.9% (n=73) of women who were at high risk of postnatal depression (p=0.073).   

Age, highest level of education, occupation, economic status, relationship status, dwelling type, 

parity, ART duration at enrolment, lifelong ART use,   prior use of medication to prevent vertical 

transmission to infant, one or more children diagnosed with HIV, contraception use, 

breastfeeding, infant prophylaxis, infant weight, mode of delivery and whether the mother lives 

with their baby were not associated with EPDS score category (See table 1).  
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Table 1: Characteris0cs of all women included in analysis, stra0fied by EPDS status at enrolment  

 
Characteristic   All women  

(n =411)   

EPDS<13  

n = 308 (74.9%)  

EPDS>13  

n = 103 (25.1%)  

P-Value  

Median Age in years (IQR)  28 (24 - 31)  27 (24 - 31)  28 (25 - 32)  0.301  

Highest level of education  

Primary School  

High School       

Post-Secondary  

  

6 (1.5)  

394 (95.8)  

11 (2.7)  

  

6 (1.9)  

295 (95.8)  

7 (2.3)  

  

-  

99 (96.1)  

4 (3.9)  

  

0.252  

Occupation  

Student/working  

Not studying or working  

  

132 (32.1)  

279 (67.9)  

  

99 (32.1)  

209 (67.9)  

  

33 (32.0)  

70 (68.0)  

  

0.984  

  

Economic status   

Full-time employment  

Part-time/Informal employment  

Social grants/other   

  

207 (50.4)  

137 (33.3)  

67 (16.3)  

  

154 (50.0)  

102 (33.1)  

52 (16.9)  

  

53 (51.5)  

35 (34.0)  

15 (14.5)  

  

0.859  
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Relationship status  

Married/living together  

Unmarried/not living together  

  

165 (40.1)  

246 (59.9)  

  

125 (40.6)  

183 (59.4)  

  

40 (38.8)  

63 (61.2)  

  

0.754  
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Dwelling Type           

Formal housing  

Informal housing  

192 (46.7)  

219 (53.3)  

150 (48.7)  

158 (51.3)  

42 (40.8)  

61 (59.2)  

0.163  

  

Running water in household-          

No  

Yes  

193 (47.0)  

218 (53.0)  

134(43.6)  

174 (56.4)  

59 (57.3)  

44 (42.7)  

0.015  

Parity          

Primiparous  

More than one  

103 (25.1)  

308 (74.9)  

82 (26.6)  

226 (73.4)  

21 (20.4)  

82 (79.6)  

0.206  

  

Median ART duration at enrolment  

in weeks (IQR)    
  

23 (18 – 28)  

  

23 (18 – 29)  

  

23 (18 – 26)  

  

0.559  

Lifelong ART use prior to ART  

initiation in last pregnancy   

        

No   

Yes  

Missing   

351 (85.4)  

50 (12.1)  

10 (2.4)  

266 (73.4)  

34 (11.3)  

8 (2.5)  

85 (82.5)  

16 (15.5)  

2 (2.0)  

0.460  

 
 



 

  49  

ART use in the last 7 days          

No   

Yes   

4 (1.0)  

407 (99.0)  

   1 (0.4)  

307 (99.6)  

     3 (2.9)  
 
100 (97.1)  

 
0.050  

Prior  use  of  medication  for  

prevention of vertical transmission  

to infant   

        

No  

Yes   

327 (79.6)  

84 (20.4)  

247 (79.5)  

61 (19.8)  

80 (77.7)  

23 (22.3)  

0.582  

One or more children diagnosed  

with HIV   

        

No   

Yes   

406 (98.8)  

5 (1.2)  

304 (98.7)  

4 (1.3) 

102 (99.0)  

1 (1.0)  

1.000  

Contraception use           

No  

Yes  

10 (2.3)  

401 (97.7)  

8 (2.6)  

300 (97.4)  

2 (2.0)  

101 (98.0)  

1.000  

Breastfeeding           

No  

Yes   

12 (2.9)  

399 (97.4)  

8 (2.6)  

300 (97.4)  

4 (3.9)  

99 (96.1)  

0.505  
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Median Perceived social support 
(IQR)   

Infant on Prophylaxis (NVP or AZT)  

No  

Yes  

Infant weight at birth Median (IQR)  

 Mother lives with baby, n (%)  

No  

Yes   

Mode of Delivery  

Normal Vaginal Delivery   

Caesarean section  
  

4 (3.2 – 4.8)  

  

  

  9 (2.2)  

402 (97.8)  

3120 (2800 – 3420)  

  

1 (0.24)  

410 (97.1)  

  

261 (63.5)  

150 (36.5)  
  

4 (3.6 – 4.8)  

  

7 (2.3)  

301 (97.7)  

3110 (2785 -3430)  

  

1 (0.3)  

307 (99.7)  

  

188 (61.0)  

120 (41.5)  
    

3.5 (2.9 – 4.6)  <0.001  

    

2 (1.9)  0.843  

101 (98.1)  

3125 (2820 – 3400)  0.835  

    

-  0.563  

103 (100)  

    

73 (70.9)  0.073  

30 (29.1)  

 
Abbreviations: ART, antiretroviral therapy; AZT, azidothymidine; EPDS, Edinburgh postnatal 
depression; HIV, Human immunodeficiency virus; NVP;  nevirapine  

The p-values are from chi2 tests for categorical variable: for variables with cell sizes of <5 
Fisher’s exact p-values are reported.  

Among the women who were breastfeeding none reported to have initiated breastfeeding after 
72 hours 
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Log-binomial regression  

In the log-binomial model, there was no statistically significant association between having 

symptoms of postnatal depression and breastfeeding initiation post-delivery (RR = 0.97; CI = 

0.24 – 3.91), similarly with age and duration of ART at enrolment (RR =1.02; CI = 0.89 -1.17 & 

RR = 1.00; CI = 0.99 – 1.03). Furthermore, none of the other factors were statistically significant 

associated with breastfeeding.  These included relationship status (RR = 1.63; CI =0.45 – 5.91), 

perceived social support (RR= 1.51; CI = 0.17 – 3.38), occupation (RR = 1.30 ; CI = 0.334 – 5.03),  

parity (RR = 3.20; CI = 0.37 – 27.7), mode of delivery (RR = 0.65; CI =  0.17 -2.54) and  having 

running water in the household (RR = 0.46; CI = 0.0.13 – 1.66) (Table 2).  

Table 2: Adjusted and unadjusted risk ratios of breastfeeding initiation with their 95% confidence intervals 
by selected variables.  
Variables  Unadjusted RR [95%CI]  Adjusted RR 

{95%CI]  

 P-Value   

Age  (years) 1.04 (0.93 – 1.16)  1.02 (0.90 – 1.17)  0.720  

Occupation   

Student/working  

Not studying or working  

  

 1 

1.41(0.38 – 5.24)  

  

  

1.30 (0.34 – 5.00)  

  

  

0.692  
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Abbreviations:  ART, Antiretroviral therapy; EPDS, Edinburgh Postnatal Depression Scale; NVD, 
Normal Vaginal Delivery; OR Odds Ratio.  

  

  

  

  
  

Relationship status  

Married living together   

Unmarried/not living together  

  

 1 

0.94(0.30 -2.96)  

  

  

1.65 (0.47 – 5.84)  

  

  

0.435  

Running water in household (No)  

Yes   

  

0.63 (0.20 -1.99)  

  

0.46 (0.13 – 1.62)  

  

0.225  

Parity (Primiparous)  

More than one  

 1 

3.67(0.47 – 28.5)  

  

3.20(0.38 -27.08)  

  

0.285  

ART duration at enrolment in  

weeks  

  

1.00(0.98 – 1.02)  

  

1.00(0.99 – 1.03)  

  

0.630 

EPDS (Yes)  

No   

 1 

0.67 (0.20 – 2.22)  

  

0.97 (0.24 – 3.80)  

  

0.966  

Perceived social support  1.49 (0.70 – 3.20)  1.51 (0.68 – 3.80)  0.966  

Mode of delivery (NVD)  

caesarean   

 1 

0.64 (0.25 -2.93)  

  

0.64 (0.17 – 2.45)  

  

  
 
0.528 
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Kaplan Meier Curves  

Figure 1 displays the duration (in days) of mothers who were breastfeeding at follow up. The 

median duration of any breastfeeding was approximately 90 (21 – 180 days). By the third study 

visit at 180 days, only 20% of women were breastfeeding and at 365 days only 5% of women 

were breastfeeding.  

Figure 2 displays the breastfeeding  duration of mothers at follow up grouped by risk of 

postnatal depression as determined by the EPDS score measured at baseline. The median 

breastfeeding duration for women at low risk was 90 (21 – 180) days and the median duration 

for those at high risk was 91 (30 – 180) days. Whether the mother had a high risk of postnatal 

depression or not was not significantly associated with breastfeeding duration in our sample; 

(p-value = 0.69) (Figure 1).  
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Figure 1: Duration of breastfeeding among WLHIV who were breastfeeding at follow up.  
  

  

Figure 2: Duration of breastfeeding among mothers at follow up, stratified by Postnatal depression status.  
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Cox Proportional Hazard Model  
  

Table 3 presents the results of a multivariable Cox proportional hazard model that investigated the 

relationship between postnatal depression status at enrollment and the duration of breastfeeding. 

This analysis considered various factors at enrollment, including age, occupation, relationship 

status, access to running water, parity, ART duration, perceived social support, and mode of 

delivery. After adjusting for all these factors, there was no statistically significant association 

between EPDS score and how long women breastfeed.  

However, it's noteworthy that women who were not employed or studying showed a 30% higher 

risk of experiencing postnatal depression compared to those who were students or working when 

other factors were taken into account. This suggests that employment or student status is 

associated with a lower risk of postnatal depression. For the remaining variables examined, there 

was no statistically significant association on the duration of breastfeeding. 

  
Table 3: Results of a multivariable proportional hazards model examining the association between  
postnatal depression status and breastfeeding duration adjusted for enrolment characteristics  
Variables  Adjusted hazard ratio  95% CI  P value 

Age (years) 1.00  0.98 – 1.02                      0.527 

Occupation  

Student/working  

Not studying or working   

  

1 
 
1.03  

  

 
 
0.57 -0.89      0.003 
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Relationship status  

Married living together   

Unmarried/not living together  

  

  

1.03  

  

 0.84 – 1.28                      0.758 

Running water in household  

No  

Yes   

 

 1 

0.90 

  

 
 
0.73 – 1.09                        0.289 

Parity  

Primiparous  

More than one  

 

 1 

0.94  

  

 
 
 
0.73 – 1.21                     0.659 

ART duration at enrollment in  

weeks  
  

1.00  

  

0.99 – 1.01                     0.231  

Postnatal depression (Yes)  

No   

1  

1.08  

  

0.79 -1.29                       0.941 

Perceived social support  1.07 0.94 – 1.23                     0.274 

 
Mode of delivery  

NVD  1   

  
Caesarean   0.97     0.79 – 1.19.                         0.769 
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Abbreviations:  ART, Antiretroviral therapy; CI, Confidence intervals; NVD, Natural Vaginal Delivery  

 

Discussion   

The purpose of this analysis was to investigate whether there was a relationship between the 

risk of postnatal depression and breastfeeding practices among pregnant women initiating ART 

in pregnancy in Cape Town. We found that 97% of all women initiated breastfeeding 

postdelivery and this was similar among women with a low or high risk of postnatal depression. 

Though initiation was almost, universal the duration of breastfeeding was short at a median of 

90 days and this was also similar among women with low and high risk of postnatal depression.  

We found no statistically significant relationship between the risk of postnatal depression and 

breastfeeding. However, our study confirmed non-adherence to the WHO breastfeeding guidelines 

regarding breastfeeding duration.   

Mixed findings in South Africa have been presented on the prevalence of breastfeeding among 

WLHIV and women without HIV. According to Vitalis, Vilar-Compte, Kate and Rafael (2021), 

after South Africa endorsed the 2010 WHO breastfeeding recommendations, the rates of 

breastfeeding ranged between 26-99% across different studies. Contrary to our findings a 

prospective birth cohort investigating breastfeeding initiation and continuation in 899 women, 

reported a low breastfeeding prevalence of 45%. This discrepancy may be attributed to the small 

sample size they had of 192 women and since  they analysed women who were on ART prior to 

pregnancy, they might not have received as much intensive counselling pertaining 

breastfeeding compared to mothers who initiated ART in pregnancy (Thomas, Kuo, Cohen, & 

Horare, 2017). A cross sectional study among 218 WLHIV and women not living with HIV, 

found a high prevalence of 99% (Niewoudt , Manderson, & Noris, 2018), which was consistent 
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with our study results. The consistency may have been due to the similar  socio-demographic 

characteristics of the samples as the both the populations of these studies were of low 

socioeconomic status and had inadequate access to healthcare and thus breastfeeding may have 

been regarded as a cost-effective means to sustain the health of the infant.  

Though breastfeeding prevalence differed across different studies the duration of breastfeeding 

was seldom optimal across majority of studies and this was consistent with our study findings. 

For instance, a community-based cluster randomized trial (Promise EBF) promoting EBF in three 

South African sites (Paarl, Umlazi and Rietvlei), indicated that 40% of WLHIV completely 

discontinued breastfeeding at 12 weeks postpartum (Doherty, et al., 2012). Furthermore, the 

national breastfeeding rates have reported an average breastfeeding duration of 2.9 months 

which is considered the lowest rates on the African continent (Vitalis, Vilar-Compte, Kate, & 

Rafael, 2021). These results continue to highlight the inadequacy of existing efforts to promote 

breastfeeding and the need for more efforts to be made in addressing this issue.  

 We did not find any factors associated with breastfeeding initiation which may have resulted 

from having a very small proportion of women who did not breastfeed compared to those who 

breastfed and thus affecting our precision estimates.  However, there were other studies which 

found associations with the factors that we included in our analysis such as caesarean section, 

social support, access to water, nulliparity and a low-socio-economic status (Thomas, et al., 2017; 

Patel, et al., 2015; Kimani-Murage, et al., 2015 & Apanga, et al, 2021).   

We also did not find any significant relationship between the risk of postnatal depression and 

breastfeeding duration. Similar findings were also reported by Woldeyohannes, Tekalegn and  

Sehiledengle (2021), in a systematic review and meta-analysis on data from women in sub-
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Saharan Africa (SSA). These findings were also consistent with individual studies conducted in 

Malawi, South Africa and Ethiopia (Woldeyohannes, Tekalegn & Sehiledengle, 2021).   

 Postpartum depression remains a public health concern in LMICs and has been neglected in the 

area of research (Thomas, et al., 2017 ;Phukuta & Omole, 2020). LMICs continue to have 

considerably high proportions of women who have postpartum depression and many of these 

women remain undiagnosed (Phukuta & Omole, 2020). It is well-known that if depression is left 

undiagnosed and untreated among pregnant women, it is associated with a poor quality of life 

for the mother and child (West, Schwartz, Yende, Schwartz, & Parmley, 2019).   

Breastfeeding is a crucial aspect of an infant’s development particularly in the early months after 

childbirth. It provides nutritional benefits for infants and reduces the risk of malnutrition and 

diarrhoeal illnesses which are among the leading cause of infant mortality in low- and middle-

income countries (West, Schwartz, Yende, Schwartz, & Parmley, 2019). Not only is it beneficial 

for the infant but it is also beneficial for the mother as it can reduce the mother’s risk of ovarian 

and breast cancer, type 2 diabetes and high blood pressure (CDC, 2022). However, despite these 

benefits, evidence based breastfeeding recommendations for WLHIV as stipulated by the WHO 

and continuous programs centred around promoting breastfeeding practices within prevention 

of mother to child transmission of HIV programs, the duration of breastfeeding in South Africa 

remains significantly low (Tuthill, et.al., 2016).  

Limitations   
  

Our results may not be generalizable to other women from different sociodemographic and 

socioeconomic backgrounds since they are from a single low-socioeconomic population. The sample 

size of women who were not breastfeeding was small and may have affected precision estimates. 
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Our breastfeeding data regarding dates that women stopped breastfeeding were self-reported which 

may have not been accurate. Depression was assessed using the EPDS scale which is only a screening 

tool, so we were not able to determine women who actually had depression.  Lastly, we were unable 

to look at prevalence and duration of exclusive breastfeeding as these data were not collected by the 

parent study.   

 

Implications for practice and/or policy  

While our study did not reveal any significant association between postnatal depression and 

breastfeeding practices, it is crucial that the this concern should not be ignored. It does probe for 

additional research which would investigate breastfeeding practices by comparing women who 

have been diagnosed with clinical depression, which was a limitation in our study as we made 

use of a screening tool. Our study however did  highlight the continuous issue of non-adherence 

to breastfeeding practices as per WHO guidelines. Therefore, it is recommended that healthcare 

providers and policy makers prioritize breastfeeding promotion and education particularly 

among pregnant women initiation ART during pregnancy. Implementing comprehensive 

education programs can help mothers understand the importance of extended breastfeeding 

and address any knowledge gaps and barriers to breastfeeding. Community based support 

interventions can also be implemented with the aim of providing emotional support and 

education. These interventions can be targeted mostly in areas of low socio-economic status 

where access to healthcare services is limited. Having recognized from existing literature that 

postpartum depression remains a concern, routine screening for postpartum depression should 

be integrated in health systems in order to identify and treat depression, to improve the quality 
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of life for the mother. Lastly continued research is needed to better understand the barriers of 

prolonged breastfeeding. 

Conclusion  

Our study did not find any significant relationship between risk of postnatal depression and 

breastfeeding practices among women initiating ART in pregnancy. Though breastfeeding 

initiation was at an optimal level, the duration of breastfeeding was short, highlighting 

continued non-adherence to WHO breastfeeding guidelines. More efforts need to be made to 

address breastfeeding non-adherence as it is of great public health concern and continues to 

negatively  impact the health of both the mother and infant.  
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  Part C: Appendices  
  

Appendix A: Breastfeeding questionnaire and EPDS questionnaire   
  

      PACART  

 INFANT PID: �����-�-��   Date:  ��/���/����  
16.INFANT FEEDING INTENTIONS & PRACTICES 12 Months Version 1  

    IF MOTHER HAS HAD TWINS, THIS FORM IS FOR TWIN 1 (THE OLDER TWIN)  
Siza kubuza imibuzo malunga nendlela olutyisa ngalo usana lwakho  

We are going to ask you some ques1ons about how you are feeding your baby  

1. Wakhe waluncancisa ibele usana lwakho?  Have you ever given breast milk to your baby? ....................................   

   ............................................................................................................................................   � Ewe/Yes   � Hayi/No 
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IF NO, SKIP TO QUESTION 7  
  
2. Uyaluncancisa ibele usana lwakho ngoku?   Are you currently breas7eeding your baby? ........................................   

 ................................................................................................................................   
  
IF YES, SKIP TO QUESTION 7  

3. Check whether parAcipant was breasBeeding at last visit ....................................   
  

4. Ukugqibela kwethu ukuthetha nawe, ingaba ukhe wayeka ukuncancisa usana lwakho ibele? Did you stop  

breas7eeding before your last visit or a<er your last visit? .........................................................� Before   � A+er  
  
IF Before, SKIP TO QUESTION 7  
  

5. Lixesha elingakanani uncancisa usana lwakho ibele? For how long did you breas7eed?   
  

�  Iimini  Days, specify  number: _________________        � Iiveki Weeks, specify  number: ___________________      

� Iinyanga Months, specify number:  ____________ �  Yiminyaka Years,  specify number:  _______________  
	 

  
  

6. Zeziphi izizathu ezibangele ukuba uyeke ukuluncancisa ibele usana lwakho. Phendula yonke imibuzo.  
What were your reasons for stopping to breas7eeding? Answer all  

a. Umsebenzi Work ....................................................................................................   

b. Imfundo  EducaFon .................................................................................................   
  

c. Ukugula,ngaphandle kweengxaki zokuncancisa   Illness, other than lactaFon  problems 
...............................   

 .................................................................................................................................   
 Ukuba uthi Ewe, cacisa If YES, specify:    

  
  

� Ewe/Yes    � Hayi/No 

  

� Ewe/Yes    � Hayi/No 

� Ewe/Yes   � Hayi/No 

� Ewe/Yes   � Hayi/No 

� Ewe/Yes   � Hayi/No 

_______________________________________________ 

   ____________________  

CRF COMPLETED BY: ���  
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                                  PACART  

   MATERNAL PID: �����-��                  Date:  ��/���/����  

9. EPDS Visit 1, Version 1  
Sifuna ukwasi ukuba ubuziva njani kwiveki ephelileyo. Sicela ukhethe iimpendulo ezikufutshane nendlela ozive ngayo kwi veki edlulileyo, hayi nje indle oziva ngayo 
namhlanje. We would like to know how you have been feeling in the past week. Please choose the answer that comes closest to how you have felt in the past week, not just 
how you feel today. Please read all the op1ons for each statement.  
  0  1  2  3  

1  Ndibenako ukuhleka nokubona icala lezinto ezinga 
lunganga.  
I have been able to laugh and see the funny side of things  

Njengokuba ndihlala ndisenza As 
much as I always could  Hayi Kangako Not quite 

so much now.  Ngokuqinisekileyo akukho 
kangako ngoku  

Definitely not so much now.  
Hayi azange Not 

at all.  

2  
  
Izinto ndizijonge ndinolonwabo  
I have looked forward with enjoyment to things  

Njengokuba bendihlala ndisenza  
As much as I ever did.  Kancinci kunokuba bendihlala 

ndisenza  
A li?le less than I used to.  

Kancinci kakhulu kunokuba 
bendisenza  

Much less than I used to.  
Kungqabile ukuba kubenjalo. 

Hardly at all.  

3  Bendizigxeka xa izinto zingandihambeli kakuhle 
ngaphandle kwesizathu.  
I have blamed myself unnecessarily when things went wrong  

Ewe, ixesha elininzi Yes, 
most of the Dme.  Ewe, ngamanye amaxesha Yes, 

some of the Dme.  Hayi kangako Not 
very much.  Hayi azange No, 

never  

4  Bendinxunguphele ndinexhala ngaphandle kwesizathu  
I have been anxious or worried for no good reason  

Hayi konke konke No, 
not at all.  Kungqabile ukuba kubenjalo 

Hardly ever.  Ewe, ngamanye amaxesha Yes, 
someDmes.  Ewe kakhulu Yes, 

very much.  
5  Ndizive ndisoyika ndinexhala ngaphandle kwesizathu  

I have felt scared or panicky for no very good reason  
Ewe kakhulu  

Yes, quite a lot.  Ewe, ngamanye amaxesha Yes, 
someDmes.  Hayi kangako No, 

not much.  Hayi konke konke No, 
not at all  

6  Izinto bezindongamela  
Things have been geHng on top of me  

Ewe, ixesha elininzi bedingakwazi 
ukuphumelela tu  

Yes, most of the Dmes I haven't 
been managing at all.  

Ewe, ngamanye amaxesha 
bendingakwazi ukuphumelela 

njengesiqhelo  
Yes, someDmes I haven't been 

managing as well as usual.  

Hayi, ixesha elininzi 
bendiphumelela kakuhle kakhulu  

No, most of the Dme I have 
managed quite well.  

Hayi, benoliphumelela 
njengesiqhelo  

No, I have been managing as 
well as ever.  

7  Bendingonwabanga ndifumane ubunzima xa kufuneka 
ndilele  
I have been so unhappy that I have had difficulty sleeping  

Ewe, ixesha elininzi Yes, 
most of the Dme.  Ewe, ngamanye amaxesha Yes, 

someDmes.  Hayi kangako Not 
very much.  Hayi konke konke No, 

not at all.  

8  Ndiziva ndilusizi okanye ndingxunguphele  
I have felt sad or miserable  

Ewe, ixesha elininzi Yes, 
most of the Dme.  Ewe, ngamanye amaxesha Yes, 

someDmes.  Hayi kangako Not 
very much.  Hayi konke konke No, 

not at all.  
9  Bendingonwabanga ndisoloko ndilila  

I have been so unhappy that I have been crying  
Ewe, ixesha elininzi Yes, 

most of the Dme.  Ewe, ngamanye amaxesha Yes, 
someDmes.  Hayi kangako Not 

very much.  Hayi konke konke No, 
not at all.  

10  Ingcinga yokuzenzakalisa ithe yandifikela  
The thought of harming myself has occurred to me  

Ewe kakhulu  
Yes, quite a lot  Ngamanye amaxesha SomeDmes  Kungqabile ukuba kubenjalo. 

Hardly ever  Zange Never  
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women, men and gender-diverse people that occur in a historical and cultural context and may vary across 
socie5es and over 5me. Gender influences how people view themselves and each other, how they behave and 
interact and how power is distributed in society. Sex and gender are oken incorrectly portrayed as binary 
(female/male or woman/man) and unchanging whereas these constructs actually exist along a spectrum and 
include addi5onal sex categoriza5ons and gender iden55es such as people who are intersex/have differences of 
sex development (DSD) or iden5fy as non-binary. Moreover, the terms "sex" and "gender" can be ambiguous— 
thus it is important for authors to define the manner in which they are used. In addi5on to this defini5on 
guidance and the SAGER guidelines, the resources on this page offer further insight around sex and gender in 
research studies.  

Changes to authorship  
Authors are expected to consider carefully the list and order of authors before submiong their manuscript and 
provide the defini5ve list of authors at the 5me of the original submission. Any addi5on, dele5on or 
rearrangement of author names in the authorship list should be made only before the manuscript has been 
accepted and only if approved by the journal Editor. To request such a change, the Editor must receive the 
following from the corresponding author: (a) the reason for the change in author list and (b) wrihen 
confirma5on (e-mail, leher) from all authors that they agree with the addi5on, removal or rearrangement. In the 
case of addi5on or removal of authors, this includes confirma5on from the author being added or removed.  

Only in excep5onal circumstances will the Editor consider the addi5on, dele5on or rearrangement of authors 
aFer the manuscript has been accepted. While the Editor considers the request, publica5on of the manuscript 
will be suspended. If the manuscript has already been published in an online issue, any requests approved by the 
Editor will result in a corrigendum.  
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Copyright  
Upon acceptance of an ar5cle, authors will be asked to complete a 'Journal Publishing Agreement' (see more 
informa5on on this). An e-mail will be sent to the corresponding author confirming receipt of the manuscript 
together with a 'Journal Publishing Agreement' form or a link to the online version of this agreement.  

Subscribers may reproduce tables of contents or prepare lists of ar5cles including abstracts for internal 
circula5on within their ins5tu5ons. Permission of the Publisher is required for resale or distribu5on outside the 
ins5tu5on and for all other deriva5ve works, including compila5ons and transla5ons. If excerpts from other 
copyrighted works are included, the author(s) must obtain wrihen permission from the copyright owners and 
credit the source(s) in the ar5cle. Elsevier has preprinted forms for use by authors in these cases.  

For gold open access ar5cles: Upon acceptance of an ar5cle, authors will be asked to complete a 'License 
Agreement' (more informa5on). Permihed third party reuse of gold open access ar5cles is determined by the 
author's choice of user license.  

Author rights  
As an author you (or your employer or ins5tu5on) have certain rights to reuse your work. More informa5on.  

Elsevier supports responsible sharing  
Find out how you can share your research published in Elsevier journals.  

Role of the funding source  
You are requested to iden5fy who provided financial support for the conduct of the research and/or prepara5on 
of the ar5cle and to briefly describe the role of the sponsor(s), if any, in study design; in the collec5on, analysis 
and interpreta5on of data; in the wri5ng of the report; and in the decision to submit the ar5cle for publica5on. 
Funders must be iden5fied by name. If the funding source(s) had no such involvement then this should be 
stated.  

Data Access and Responsibility  
For all reports (regardless of funding source) containing original data, at least one (1) named author (e.g., the 
principal inves5gator) who is independent of any funder or sponsor should indicate that she or he "had full 
access to all the data in the study and takes responsibility for the integrity of the data and the accuracy of the 
data analysis." This exact statement should be included in the Acknowledgments sec5on on the Title Page of the 
manuscript. Modified statements or generic statements indica5ng that all authors had such access are not 
acceptable.  

These requirements are consistent with "Poten5al Conflicts of Interest Related to Project Support" described by 
the Interna5onal Commihee of Medical Journal Editors (hhp://www.icmje.org/#conflicts).  

Elsevier will send to PubMed Central the author's manuscript on behalf of authors repor5ng research supported 
by an NIH grant. The author manuscript reflects any author-agreed changes made in response to peer-review 
comments. Elsevier will authorize its public access pos5ng on PubMed Central 12 months aker final publica5on. 
Authors will receive further correspondence from PubMed Central aker the manuscript is deposited.  

Open access  
Please visit our Open Access page for more informa5on.  
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Language (Usage and Edi9ng Services)  
Please write your text in good English (American or Bri5sh usage is accepted, but not a mixture of these). 
Authors who feel their English language manuscript may require edi5ng to eliminate possible gramma5cal or 
spelling errors and to conform to correct scien5fic English may wish to use the English Language Edi5ng service 
available from Elsevier's WebShop hhps://webshop.elsevier.com/language-edi5ng-services/language-edi5ng/ or 
visit our customer support site hhps://service.elsevier.com/ for more informa5on.  

Women's Health Issues uses the serial (Oxford) comma.  

Submission  
Our online submission system guides you stepwise through the process of entering your ar5cle details and 
uploading your files. The system converts your ar5cle files to a single PDF file used in the peer-review process. 
Editable files (e.g., Word, LaTeX) are required to typeset your ar5cle for final publica5on. All correspondence, 
including no5fica5on of the Editor's decision and requests for revision, is sent by e-mail.  

Submit your arAcle  
Please submit your ar5cle via hhps://www.editorialmanager.com/whi.  

Peer Reviewers  
Please submit, with the manuscript, the names, addresses and e-mail addresses of three poten5al referees. Note 
that the editor retains the sole right to decide whether or not the suggested reviewers are used.  

PREPARATION  
Manuscript Length and Type  
This journal accepts two kinds of submissions:  

Full-length arHcles: These report the results of original research and contain the "Ar5cle structure" elements 
listed below. Full-length ar5cle manuscripts should contain 2,000 to 4,000 words, excluding front maher, 
references, and tables and figures. Systema5c literature reviews and Policy Mahers submissions fall into this 
category and have addi5onal requirements described below.  

Commentaries: Commentaries should make a compelling, novel, evidence-based argument for a research or 
policy agenda related to any aspect of women's health. Arguments should be supported by references. 
Commentary submissions will be evaluated based on the topic's 5meliness and importance, strength of the 
argument, use of evidence, and overall wri5ng quality, including clarity and flow. Commentary manuscripts do 
not require abstracts and do not need to follow the structure of full-length ar5cles. The text should contain no 
more than 2,000 words.  

Each submission from either of these categories must include a Cover Leher and a Title Page as well as a blinded 
Manuscript without Author Details. If a manuscript is revised and re-submihed, the revision must be 
accompanied by a Response to Reviewers and by an Author Biography file if this was not submihed with the 
original manuscript.  

SystemaAc Literature Reviews We consider two types of reviews for publica5on: systema5c literature reviews and 
scoping reviews. Reviews must address a clear research ques5on of importance to women's health and of 
interest to WHI readers. Both types of reviews should provide detailed informa5on about how the review was 
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conducted, par5cularly the inclusion criteria for iden5fying the studies reviewed. Systema5c literature reviews 
must include data syntheses (rather than just summaries of published work) and evaluate the quality of included 
studies; see the Cochrane Collabora5ve for examples. Scoping reviews must be clear about how authors 
determined the types of studies to include, the quality of evidence they provide, and how those decisions 
affected conclusions about what is known and the gaps in knowledge. Please note that we do not accept for 
review clinical case reports or literature reviews that do not meet these standards for transparency and rigor.  

Policy MaFers We invite authors to submit scholarly, thoughrul, and 5mely policy analyses related to various 
issues affec5ng women's health. These could include, for example: Policy implica5ons of proposed legisla5on, 
regula5ons, judicial decisions at the federal, state, and local levels as they may affect women's health; Policy 
implica5ons of current and future developments in programs integral to women's health (e.g., Medicaid, 
Medicare, community health, Healthy Start, WIC, family planning, public health, and private sector insurance 
coverage); Scholarly policy analyses of health and social issues affec5ng women's health from a historical 
perspec5ve, e.g., the effects of delinking Medicaid from welfare and subsequent reproduc5ve health choices, or 
the effects of state and na5onal health reform efforts on women's health; and, Scholarly policy analyses that 
contribute to our understanding of how effec5ve policy ac5ons can improve the scope and quality of women's 
health care services and the organiza5on, financing, and delivery of these services.  

"Policy Mahers" submissions may contain recommenda5ons for "next steps," however a key peer review 
criterion will be the extent to which such recommenda5ons are supported by the rigor and comprehensiveness 
of the suppor5ng policy analysis. Please note in your submission cover leher that you are submiong to the 
"Policy Mahers" category.  

Peer review  
This journal operates a double anonymized review process. All contribu5ons will be ini5ally assessed by the 
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of two 
independent expert reviewers to assess the scien5fic quality of the paper. The Editor is responsible for the final 
decision regarding acceptance or rejec5on of ar5cles. The Editor's decision is final. Editors are not involved in 
decisions about papers which they have wrihen themselves or have been wrihen by family members or 
colleagues or which relate to products or services in which the editor has an interest. Any such submission is 
subject to all of the journal's usual procedures, with peer review handled independently of the relevant editor 
and their research groups. More informa5on on types of peer review.  

Double anonymized review  
This journal uses double anonymized review, which means the iden55es of the authors are concealed from the 
reviewers, and vice versa. More informa5on is available on our website. To facilitate this, please include the 
following separately:  

Title page (with author details): This should include the 5tle, authors' names, affilia5ons, acknowledgements and 
any Declara5on of Interest statement, and a complete address for the corresponding author including an e-mail 
address.  

Anonymized manuscript (no author details): The main body of the paper (including the references, figures, tables 
and any acknowledgements) should not include any iden5fying informa5on, such as the authors' names or 
affilia5ons.  
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Ar9cle structure  
Manuscripts should be double-spaced, use fonts of no smaller than 12 points, include con5nuous line 
numbering, and contain no iden5fying informa5on. Please blind the name of your ins5tu5on (if men5oned when 
describing IRB approval, study loca5on, etc.) and any references that are iden5fied as being previous work by the 
same author(s). Please submit manuscripts as Word files whose 5tles do not include iden5fying informa5on 
(e.g., the file 5tle should not include the author's last name).  

Introduc6on  
State the objec5ves of the work and provide an adequate background, avoiding a detailed literature survey or a 
summary of the results. Material and methods  
Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods that are 
already published should be summarized, and indicated by a reference. If quo5ng directly from a previously 
published method, use quota5on marks and also cite the source. Any modifica5ons to exis5ng methods should 
also be described.  

Results  
Results should be clear and concise.  

Discussion  
This should explore the significance of the results of the work, not repeat them. Note any limita5ons of the study.  

Implica6ons for Prac6ce and/or Policy  
All manuscripts must contain a sec5on en5tled, "Implica5ons for Prac5ce and/or Policy." This sec5on should 
address what prac5cal lessons prac55oners and/or policymakers can learn and poten5ally implement to improve 
outcomes. The manuscript text must not include any iden5fying author details.  

Conclusions  
The main conclusions of the study may be presented in a short Conclusions sec5on, which may stand alone or 
form a subsec5on of a Discussion or Results and Discussion sec5on.  

Appendices  
If there is more than one appendix, they should be iden5fied as A, B, etc. Formulae and equa5ons in appendices 
should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix, Eq. (B.1) and so on. 
Similarly for tables and figures: Table A.1; Fig. A.1, etc.  

Essen9al Title Page Informa9on  
• Title. Concise and informa5ve. Titles are oken used in informa5on-retrieval systems. Avoid abbrevia5ons 
and formulae where possible.  
• Author names and affilia0ons. Where the family name may be ambiguous (e.g., a double name), please 
indicate this clearly. Present the authors' affilia5on addresses (where the actual work was done) below the 
names. Indicate all affilia5ons with a lower-case superscript leher immediately aker the author's name and in 
front of the appropriate address. Provide the full postal address of each affilia5on, including the country name 
and, if available, the e-mail address of each author.  
• Present/permanent address. If an author has moved since the work described in the ar5cle was done, or 
was visi5ng at the 5me, a 'Present address' (or 'Permanent address') may be indicated as a footnote to that 
author's name. The address at which the author actually did the work must be retained as the main, affilia5on 
address. Superscript Arabic numerals are used for such footnotes.  
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• Funding statement. A statement of any funding sources for the work reported in the manuscript, with 
disclosure of any financial conflicts of interest involving any of the co-authors. Funders must be iden5fied by 
name.  
•Acknowledgments. As needed.  

Author Biography  
The Author Biography page must contain short (< 41 words) descrip5ons of the affilia5ons and research interests 
or areas of exper5se for each author for publica5on with the manuscript if accepted for publica5on.  

Abstract  
A structured abstract, by means of appropriate headings, should provide the context or background for the 
research and should state its purpose, basic procedures (observa5onal and analy5cal methods), main findings 
(giving specific effect sizes and their sta5s5cal significance, if possible), and principal conclusions (including 
implica5ons for prac5ce and/or policy). It should emphasize new and important aspects of the study or 
observa5ons.Abstract should be no longer than 250 words.  

Abbrevia6ons  
Define abbrevia5ons that are not standard in this field in a footnote to be placed on the first page of the ar5cle. 
Such abbrevia5ons that are unavoidable in the abstract must be defined at their first men5on there, as well as in 
the footnote. Ensure consistency of abbrevia5ons throughout the ar5cle.  

FormaDng of funding sources  
List funding sources in this standard way to facilitate compliance to funder's requirements:  

Funding: This work was supported by the Na5onal Ins5tutes of Health [grant numbers xxxx, yyyy]; the Bill & 
Melinda Gates Founda5on, Seahle, WA [grant number zzzz]; and the United States Ins5tutes of Peace [grant 
number aaaa].  

It is not necessary to include detailed descrip5ons on the program or type of grants and awards. When funding is 
from a block grant or other resources available to a university, college, or other research ins5tu5on, submit the 
name of the ins5tute or organiza5on that provided the funding.  

If no funding has been provided for the research, it is recommended to include the following sentence:  

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit 
sectors. Units  
U.S. units of measure must be used: e.g., U.S. dollars, pounds, ounces, inches, feet, etc.  

Math formulae  
Please submit math equa5ons as editable text and not as images. Present simple formulae in line with normal 
text where possible and use the solidus (/) instead of a horizontal line for small frac5onal terms, e.g., X/Y. In 
principle, variables are to be presented in italics. Powers of e are oken more conveniently denoted by exp. 
Number consecu5vely any equa5ons that have to be displayed separately from the text (if referred to explicitly in 
the text).  

Footnotes  
Footnotes should be used sparingly. Number them consecu5vely throughout the ar5cle. Many word processors 
can build footnotes into the text, and this feature may be used. Otherwise, please indicate the posi5on of 
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footnotes in the text and list the footnotes themselves separately at the end of the ar5cle. Do not include 
footnotes in the Reference list.  

Artwork  
Electronic artwork General points  
• Make sure you use uniform lehering and sizing of your original artwork.  
• Embed the used fonts if the applica5on provides that op5on.  
• Aim to use the following fonts in your illustra5ons: Arial, Courier, Times New Roman, Symbol, oruse fonts that 

look similar.  
• Number the illustra5ons according to their sequence in the text.  
• Use a logical naming conven5on for your artwork files.  
• Provide cap5ons to illustra5ons separately.  
• Size the illustra5ons close to the desired dimensions of the published version.  
• Submit each illustra5on as a separate file.  
• Ensure that color images are accessible to all, including those with impaired color vision.  

A detailed guide on electronic artwork is available.  
You are urged to visit this site; some excerpts from the detailed informaHon are given here. Formats  

If your electronic artwork is created in a Microsok Office applica5on (Word, PowerPoint, Excel) then please 
supply 'as is' in the na5ve document format.  

Regardless of the applica5on used other than Microsok Office, when your electronic artwork is finalized, please 
'Save as' or convert the images to one of the following formats (note the resolu5on requirements for line 
drawings, halkones, and line/halkone combina5ons given below):  

EPS (or PDF): Vector drawings, embed all used fonts.  

TIFF (or JPEG): Color or grayscale photographs (halkones), keep to a minimum of 300 dpi.  

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi. TIFF (or 
JPEG): Combina5ons bitmapped line/half-tone (color or grayscale), keep to a minimum of 500 dpi.  

Please do not:  

• Supply files that are op5mized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have alow number of 
pixels and limited set of colors;  
• Supply files that are too low in resolu5on;  
• Submit graphics that are dispropor5onately large for the content.  

Color Artwork  
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF)or MS Office files) 
and with the correct resolu5on. If, together with your accepted ar5cle, you submit usable color figures then 
Elsevier will ensure, at no addi5onal charge, that these figures will appear in color on the Web (e.g., 
ScienceDirect and other sites). For further informa5on on the prepara5on of electronic artwork, please see 
hhps://www.elsevier.com/artworkinstruc5ons.  

Figure cap6ons  
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Ensure that each illustra5on has a cap5on. Supply cap5ons separately, not ahached to the figure. A cap5on 
should comprise a brief 5tle (not on the figure itself) and a descrip5on of the illustra5on. Keep text in the 
illustra5ons themselves to a minimum but explain all symbols and abbrevia5ons used. Tables  
Please submit tables as editable text and not as images. Tables can be placed either next to the relevant text in 
the ar5cle, or on separate page(s) at the end. Number tables consecu5vely in accordance with their appearance 
in the text and place any table notes below the table body. Be sparing in the use of tables and ensure that the 
data presented in them do not duplicate results described elsewhere in the ar5cle. Please avoid using ver5cal 
rules and shading in table cells.  

References  
Cita6on in text  
Please ensure that every reference cited in the text is also present in the reference list (and vice versa). Any 
references cited in the abstract must be given in full. Unpublished results and personal communica5ons are not 
recommended in the reference list, but may be men5oned in the text. If these references are included in the 
reference list they should follow the standard reference style of the journal and should include a subs5tu5on of 
the publica5on date with either 'Unpublished results' or 'Personal communica5on'. Cita5on of a reference as 'in 
press' implies that the item has been accepted for publica5on.  

Reference links  
Increased discoverability of research and high quality peer review are ensured by online links to the sources 
cited. In order to allow us to create links to abstrac5ng and indexing services, such as Scopus, Crossref and 
PubMed, please ensure that data provided in the references are correct. Please note that incorrect surnames, 
journal/book 5tles, publica5on year and pagina5on may prevent link crea5on. When copying references, please 
be careful as they may already contain errors. Use of the DOI is highly encouraged.  

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic ar5cle. An example 
of a cita5on using DOI for an ar5cle not yet in an issue is: VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., 
Franke M. (2003). Aseismic con5nua5on of the Lesser An5lles slab beneath northeastern Venezuela. Journal of 
Geophysical Research, hhps://doi.org/10.1029/2001JB000884. Please note the format of such cita5ons should 
be in the same style as all other references in the paper.  

Web references  
As a minimum, the full URL should be given and the date when the reference was last accessed. Any further 
informa5on, if known (DOI, author names, dates, reference to a source publica5on, etc.), should also be given. 
Web references can be listed separately (e.g., aker the reference list) under a different heading if desired, or can 
be included in the reference list.  

Data references  
This journal encourages you to cite underlying or relevant datasets in your manuscript by ci5ng them in your text 
and including a data reference in your Reference List. Data references should include the following elements: 
author name(s), dataset 5tle, data repository, version (where available), year, and global persistent iden5fier. Add 
[dataset] immediately before the reference so we can properly iden5fy it as a data reference. The [dataset] 
iden5fier will not appear in your published ar5cle.  

Preprint references  
Where a preprint has subsequently become available as a peer-reviewed publica5on, the formal publica5on 
should be used as the reference. If there are preprints that are central to your work or that cover crucial 
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developments in the topic, but are not yet formally published, these may be referenced. Preprints should be 
clearly marked as such, for example by including the word preprint, or the name of the preprint server, as part of 
the reference. The preprint DOI should also be provided.  

References in a special issue  
Please ensure that the words 'this issue' are added to any references in the list (and any cita5ons in the text) to 
other ar5cles in the same Special Issue.  

Reference management soIware  
Most Elsevier journals have their reference template available in many of the most popular reference  
management sokware products. These include all products that support Cita5on Style Language styles, such as 
Mendeley. Using cita5on plug-ins from these products, authors only need to select the appropriate journal 
template when preparing their ar5cle, aker which cita5ons and bibliographies will be automa5cally formahed in 
the journal's style. If no template is yet available for this journal, please follow the format of the sample 
references and cita5ons as shown in this Guide. If you use reference management sokware, please ensure that 
you remove all field codes before submiong the electronic manuscript. More informa5on on how to remove 
field codes from different reference management sokware.  

Reference style  
Text: Cita5ons in the text should follow the referencing style used by the American Psychological Associa5on. You 
are referred to the Publica5on Manual of the American Psychological Associa5on, Seventh Edi5on, ISBN 978-1-
4338-3215-4, copies of which may be ordered online.  

List: references should be arranged first alphabe5cally and then further sorted chronologically if necessary. More 
than one reference from the same author(s) in the same year must be iden5fied by the lehers 'a', 'b', 'c', etc., 
placed aker the year of publica5on.  

Examples:  
Reference to a journal publica5on:  

Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of wri5ng a scien5fic ar5cle.  

Journal of ScienAfic CommunicaAons, 163, 51–59. hhps://doi.org/10.1016/j.sc.2010.00372.  

Reference to a journal publica5on with an ar5cle number:  

Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2018). The art of wri5ng a scien5fic ar5cle. Heliyon, 19, Ar5cle 
e00205. hhps://doi.org/10.1016/j.heliyon.2018.e00205.  

Reference to a book:  

Strunk, W., Jr., & White, E. B. (2000). The elements of style (4th ed.). Longman (Chapter 4). Reference to a chapter 
in an edited book:  

Meham, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your ar5cle. In B. S. Jones, & R. Z.  
Smith (Eds.), IntroducAon to the electronic age (pp. 281–304). E-Publishing Inc.  

Reference to a website:  
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Powertech Systems. (2015). Lithium-ion vs lead-acid cost analysis. Retrieved from 
hhp://www.powertechsystems.eu/home/tech-corner/lithium-ion-vs-lead-acid-cost-analysis/. Accessed January 
6, 2016 Reference to a dataset:  

[dataset] Oguro, M., Imahiro, S., Saito, S., & Nakashizuka, T. (2015). Mortality data for Japanese oak wilt disease 
and surrounding forest composiAons. Mendeley Data, v1. hhps://doi.org/10.17632/ xwj98nb39r.1.  

Reference to a conference paper or poster presenta5on:  

Engle, E.K., Cash, T.F., & Jarry, J.L. (2009, November). The Body Image Behaviours Inventory-3: Development and 
validaAon of the Body Image Compulsive AcAons and Body Image Avoidance Scales. Poster session presenta5on 
at the mee5ng of the Associa5on for Behavioural and Cogni5ve Therapies, New York, NY.  

Reference to sokware:  

Coon, E., Berndt, M., Jan, A., Svyatsky, D., Atchley, A., Kikinzon, E., Harp, D., Manzini, G., Shelef, E., Lipnikov, K., 
Garimella, R., Xu, C., Moulton, D., Karra, S., Painter, S., Jafarov, E., & Molins, S. (2020, March 25). Advanced 
Terrestrial Simulator (ATS) v0.88 (Version 0.88). Zenodo. hhps:// doi.org/10.5281/zenodo.3727209.  

Journal abbreviaAons source  
Journal names should be abbreviated according to the List of Title Word Abbrevia5ons. Video  
Elsevier accepts video material and anima5on sequences to support and enhance your scien5fic research. 
Authors who have video or anima5on files that they wish to submit with their ar5cle are strongly encouraged to 
include links to these within the body of the ar5cle. This can be done in the same way as a figure or table by 
referring to the video or anima5on content and no5ng in the body text where it should be placed. All submihed 
files should be properly labeled so that they directly relate to the video file's content. In order to ensure that 
your video or anima5on material is directly usable, please provide the file in one of our recommended file 
formats with a preferred maximum size of 150 MB per file, 1 GB in total. Video and anima5on files supplied will 
be published online in the electronic version of your ar5cle in Elsevier Web products, including ScienceDirect. 
Please supply 's5lls' with your files: you can choose any frame from the video or anima5on or make a separate 
image. These will be used instead of standard icons and will personalize the link to your video data. For more 
detailed instruc5ons please visit our video instruc5on pages. Note: since video and anima5on cannot be 
embedded in the print version of the journal, please provide text for both the electronic and the print version for 
the por5ons of the ar5cle that refer to this content.  

Data visualiza9on  
Include interac5ve data visualiza5ons in your publica5on and let your readers interact and engage more closely 
with your research. Follow the instruc5ons here to find out about available data visualiza5on op5ons and how to 
include them with your ar5cle.  

Research data  
This journal encourages and enables you to share data that supports your research publica5on where 
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