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Introduction: In recent decades, there has been a global increase in the birth and survival rates of very low birthweight (VLBW) 
infants. Breastfeeding plays a crucial role in providing optimal nutrition for the growth and development of these infants, 
particularly in poverty-stricken areas with a high prevalence of childhood malnutrition.
Aim: This study aimed to assess the rate of exclusive breastfeeding (EBF) among VLBW infants at six months’ corrected age and 
to identify the reasons for premature cessation of EBF. Additionally, it examined the volume of replacement feeds administered 
to infants who were not exclusively breastfed.
Method: A retrospective study was conducted on VLBW infants born at a tertiary hospital in South Africa. Data on infant– 
mother pairs were collected at birth and the follow-up visits at one, three and six months to document feeding practices 
and reasons for discontinuation of exclusive breastfeeding (EBF).
Results: Of 117 infant–mother pairs, the prevalence of EBF at six months’ corrected age was 22%. The primary reasons for 
discontinuation of EBF were maternal commitments to school or work and perceived insufficient supply of breast milk. 
Over time, there was an increase in replacement feeds, predominantly formula, with a significant portion being prepared 
incorrectly.
Conclusions: The prevalence of EBF among VLBW infants at six months remains suboptimal, influenced by maternal 
perceptions and commitments. Effective interventions are crucial to improve EBF rates, especially in this vulnerable population.
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Introduction
The significance and advantages of breastfeeding infants for up 
to two years are widely acknowledged. Breastfeeding offers 
suitable nutrition for optimal growth and development of all 
infants, including preterm and low-birthweight infants, and 
cannot be adequately replaced by other substances.1–4

Since 1996, South Africa has been committed to promoting 
breastfeeding and appropriate complementary feeding prac
tices for infants by implementing a wide range of international 
child rights and public health instruments.3 Despite these 
efforts, data suggest that nearly 90% of mothers initiate breast
feeding at birth, but only around 32% continue to exclusively 
breastfeed their infants up to six months of life.5–7 Failure to 
exclusively breastfeed for six months or provide any amount 
of breast milk remain major challenges in South Africa and glob
ally.4,5,8 Various factors contribute to this, including maternal 
healthcare, the knowledge of healthcare workers in both 
ante- and postnatal settings, as well as individual, cultural, 
sociodemographic and political factors.7,8 Additionally, aggres
sive marketing of commercial milk formula influences 
women’s choices regarding breastfeeding.4,9 Two studies in 
South Africa have shown how companies promoted breast 
milk substitutes directly or digitally to healthcare workers, in 
several cases violating the South African regulation related to 
marketing of breast milk substitutes.9,10 Therefore, a combi
nation of interventions appears to be most effective in increas
ing breastfeeding rates.7,11.

The last few decades have witnessed a global increase in the 
birth and survival rates of preterm and very low birthweight 
(VLBW) infants, attributed to advances in prenatal and neonatal 

care.12 The prevalence of VLBW infants born worldwide is esti
mated to be between 0.3% and 3.0% of all live births.13 In 
South Africa, the VLBW prevalence is described to be around 
3%.14 Consequently, the treatment and care of this vulnerable 
population have gained paramount importance, as endorsed 
by the World Health Organization.15,16

Data on breastfeeding in preterm, extremely and very low birth
weight infants are scarce and almost exclusively derived from 
high-income countries.17–20.

It has been shown that feeding preterm and VLBW infants 
human milk (either mother’s own milk or pasteurised donor 
milk) results in a lower incidence of necrotising enterocolitis, 
late-onset sepsis, chronic lung disease, retinopathy of prematur
ity and neurodevelopmental delays.17,18 It has also been found 
that the delivery of human milk is often limited for these infants 
due to insufficient maternal milk supply. Several interventions 
can increase the breast milk supply, such as early initiation of 
expression, increased frequency of expression, provision of 
kangaroo care and the establishment of a breast milk bank.21

Very little is known about breastfeeding among infants with 
very low or extremely low birthweight in Africa, including 
South Africa. Two studies from Uganda showed that post- 
discharge weight gain is slow, even with well-established 
kangaroo mother care and breastfeeding rates.22 Madiba et al. 
(2023) found that the mothers’ intention to continue breast
feeding their VLBW infants, as well as their breastfeeding effi
cacy and practices after discharge from the kangaroo care 
unit, were influenced by the skilful breastfeeding counselling, 
training, and support they received from the nursing staff.23
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This study aims to provide information concerning breastfeed
ing rates and breastfeeding challenges in VLBW infants in a 
poverty-stricken region of South Africa with high rates of under
nutrition in infants.

Study setting
The government-funded urban tertiary hospital in the Eastern 
Cape Province of South Africa serves as a neonatal and paedia
tric referral centre for surrounding primary healthcare clinics 
and district hospitals. Some referral centres are more than 300 
kilometres away and located in rural and remote areas. These 
regions are parts of the former homelands and some of the 
most underprivileged areas of South Africa.

Infants born with a very low birthweight (birthweight between 
1 000 and 1 500 g) as well as those born with extremely low birth
weight (birthweight below 1 000 g) are often admitted for weeks 
and sometimes months postnatally. In accordance with the 
national neonatal feeding guidelines, all infants receive breast 
milk during their admission unless there are medical contraindica
tions, such as infants diagnosed with galactosaemia, very sick 
mothers or mothers on neuroleptic medication.24 Furthermore, 
during their admission, the mothers of these infants receive con
tinuous support and extensive counselling from nurses, sisters 
and doctors working in neonatal wards regarding breastfeeding 
practices and the benefits of exclusively breastfeeding their 
infants for the first six months of life. There is no breast milk 
bank available at the hospital.

However, it has been observed that many mothers transition to 
formula feeding shortly after discharge from the hospital (per
sonal finding at high-risk follow-up clinic).

Surviving infants receive follow-up care at a high-risk clinic at 1, 
3, 6, 12 and 18 months, which is held weekly by a paediatrician. 

During these follow-up visits counselling on feeding by the 
doctor, dietitian or nurse took place at every meeting.

Materials and methods
This nested retrospective study was approved by the insti
tutional ethics committee of the Walter Sisulu University. The 
initial study aimed to assess the mortality, growth and neurode
velopment of a cohort of VLBW infants (between 500 and 1 500 
g) born in or referred within the first 24 hours of life to our neo
natal high-care ward.14,25 The recruitment period spanned from 
December 2017 to November 2018, during which mothers were 
approached for consent to include their data, as well as their 
infant’s data, and participate in the follow-up clinic of high- 
risk infants at 1, 3, 6, 12 and 18 months of corrected age. The 
data was collected by the principal investigator at birth, at dis
charge from the neonatal ward and at the follow-up clinics. 
During routine questions about feeding practices, it was 
noted that many mothers had stopped breastfeeding soon 
after discharge, and reasons for this were sought.

Formula milk is not provided by hospitals or clinics once an 
infant is discharged.

Measurements
Education level was categorised as attendance at primary school 
only, completion of matric (12th grade) or attainment of tertiary 
education. Employment status of the mother was noted.

At each follow-up visit, anthropometric parameters, including 
weight, height and head circumference were recorded.

Exclusive breastfeeding was defined as feeding the infant only 
breast milk either via breastfeeding or via expressed breast milk. 
Mixed feeding was defined as feeding the infant both breast 

Figure 1: Infant numbers from onset of study period to six months.
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milk (either breastfeeding or expressed breast milk) and any type 
of breast milk substitutes. Feeding breast milk substitute was 
defined as given only formula feeds and no breast milk at all.

Questions concerning feeding practices included whether the 
infant was exclusively breastfed (either via breastfeeding or 
expressed breast milk), and if not, what substitute feeds were 
used. If the infant was not breastfed, but received expressed 
breast milk, the volume and frequency of the breast milk 
were recorded. Also, if substitute milk was used (either exclu
sively or in combination with breast milk), questions regarding 
the preparation, volume and frequency of substitute milk were 
asked based on a ‘feeding in the last 3 days’ recall.

The volumes of expressed breast milk and breast milk substi
tutes feeds, calculated by the number of millilitres in a bottle 
or cup and the number of bottle or cups given in 24 hours, 
were recorded. Those volumes were considered incorrect if 
they did not match the millilitres per kilogram bodyweight per 
24 hours recommended for infants of the corresponding age 
and weight. Caretakers were also asked about the preparation 
of the formula milk feeds, including the number of measuring 
scoops of the replacement milk powder used per bottle. The 
preparation was considered incorrect if the number did not 
match the recommendation for the specific formula milk feed 
the caregiver used. Other feeds included water, rooibos tea 
and Nestum; these were not assessed as supplements or 
breast milk replacement feeds, but as incorrect feeding options.

If patients missed their follow-up date, caretakers were con
tacted to reschedule, enquire whether they had moved, or to 
determine if the infant had passed away.

Data analysis
The data were analysed with the assistance of a statistician using 
Microsoft Excel (Version 2401; Microsoft Corp, Redmond, WA, 
USA) and Statistica (TIBCO, 2019; https://www.statsoft.de/en/ 
data-science-applications/tibco-statistica/). Frequencies were 
expressed as percentages for categorical variables (e.g. exclusive 
breastfeeding [EBF] or non-EBF). These variables were then cross- 
tabulated with categorical demographic variables using the 
Pearson chi-square test to determine the significance of relation
ships at the 5% level, testing for their relation with breastfeeding 
status at each follow-up visit (at 1, 3 and 6 months). The effect 
sizes for the significant results were calculated using Cramer’s V.

Results
Of the 117 participants discharged alive from the hospital, 16 
(13.7%) died within the first 6 months after discharge. The 
number of participants who attended follow-up appointments 
at 1, 3 and 6 months was 87, 81 and 74, respectively (Figure 1).

For approximately 90% of the infants, their mothers remained 
the primary caregivers until six months of age. Maternal 

Table 1: Maternal demographic characteristics documented during 
admission

Maternal characteristic at birth n %

Maternal age < 20 8 9%

20–29 45 52%

30–35 20 23%

> 35 14 16%

Number of other children 0 29 33%

1 39 45%

2–4 17 20%

> 5 2 2%

Mode of delivery Vaginal delivery 46 53%

Caesarean section 41 47%

Marital status Single 34 39%

Stable relationship 42 48%

Married 10 11%

Unknown 1 1%

Maternal HIV status Negative 59 68%

Positive 28 32%

Employment status School/student 12 14%

Unemployed 61 70%

Employed 14 16%

Maternal education Grade 12 31 36%

Primary school only 39 45%

Tertiary education 16 18%

Unknown 1 1%

Total 87 100%

HIV: human immune-deficiency virus infection.

Figure 2: Percentage of different feeding choices by mothers at dis
charge, one, three and six months’ follow-up. EBF: exclusively breast
feeding; mixed feeding: defined as any amount of breast milk and 
formula feeds given.

Figure 3: Percentage of reasons given by mothers for cessation of exclu
sive breastfeeding at one, three and six months’ follow-up. EBF: exclu
sively breastfeeding; BM: breast milk.
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demographics revealed that of 87 mother–infant pairs, nearly 
half (45%) of the mothers had only one other child, and a 
third (33%) had no other children. Furthermore, more than a 
third (39%) of the mothers were single, 48% were in stable 
relationships and 11% were married. Regarding education and 
employment, 45% had attained primary school education, and 

70% were unemployed. Additionally, 32% of the mothers 
were infected with the human immunodeficiency virus (HIV). 
See also Table 1.

The exclusive breastfeeding (EBF) rates decreased from 91% at 
discharge to 51% at 1 month, 38% at 3 months, and 22% at 6 
months (Figure 2).

The main reason given for the premature cessation of exclusive 
breastfeeding was the mother’s return to work or school 
(Figure 3).

More than a third (35%) of mothers who ceased exclusive 
breastfeeding (EBF) before the one-month corrected age 
follow-up had returned to work or school. By the corrected six 
months of age follow-up, 50% of the mothers were working 
or attending school again. The perception of insufficient 
breast milk supply as a reason to stop EBF increased from 
23% at one month to 43% at the three-month follow-up. 
Other reasons for cessation of EBF included mothers infected 
with human immunodeficiency virus (HIV) who had a high 
viral load and/or failure of first-line antiretroviral therapy 
(ART), mothers claiming that their infant refused to breastfeed, 
mothers who decided they were unwilling to continue breast
feeding and, lastly, reasons for discontinuation that were 
unidentified.

The volumes of formula milk feeds calculated and recorded as in 
the measurement section were incorrect in over a third of cases 
at one and three months (35% and 34%, respectively), and in 
almost half of the cases at six months (48%), as shown in 
Table 2.

Table 2: Percentages of replacement feeding choices, mixing and 
volumes of milk replacement feeds at one, three and six months’ 
follow-up visits.

Volume of replacement 
feed

Month 1, 
n (%)

Month 3, 
n (%)

Month 6, 
n (%)

Correct 23 (53%) 31 (62%) 21 (36%)

Unknown 5 (12%) 2 (4%) 9 (16%)

Incorrect 15 (35%) 17(34%) 28 (48%)

Total (replacement feeds 
overall)

43 (100%) 50 (100%) 58 (100%)

Preparation of replacement feed

Correct 18 (42%) 24 (48%) 25 (43%)

Unknown 9 (21%) 3 (6%) 11 (19%)

Incorrect 16 (37%) 23 (46%) 22 (38%)

Total (replacement feeds 
overall)

43 (100%) 50 (100%) 58 (100%)

Type of replacement feed

Formula milk only 41 (95%) 44 (88%) 56 (97%)

Other feeds including water/ 
tea/Nestum infant cereal

2 (5%) 5 (10%) 2 (3%)

Unknown (0%) 1 (2%) (0%)

Total 43 (100%) 50 (100%) 58 (100%)

Table 3: Maternal demographic variables and their relation with successful exclusive breastfeeding

Factor Chi-square Df p-value Cramer’s V effect size Interpretation

Characteristics at Month 1:

Maternal age 4.46 1 0.035

Number of other children 7.07 2 0.029 0.29 Medium effect

Mode of delivery 0.56 1 0.456

Marital status 0.97 2 0.617

Maternal HIV status 3.65 1 0.056

Employment status of mother 0.62 2 0.732

Maternal education 1.65 2 0.438

Characteristics at Month 3:

Maternal age 0.17 1 0.684

Number of other children 5.75 2 0.056 0.27 Medium effect

Mode of delivery 0.01 1 0.941

Marital status 1.25 2 0.537

Maternal HIV status 0.91 1 0.340

Employment status of mother 0.56 2 0.757

Maternal education 10.36 2 0.006 0.36 Large effect

Characteristics at Month 6:

Maternal age 0.76 1 0.384

Number of other children 7.36 2 0.025 0.32 Medium effect

Mode of delivery 0.20 1 0.658

Marital status 0.86 2 0.651

Maternal HIV status 0.22 1 0.64

Employment status of mother 1.03 2 0.599

Maternal education 3.41 2 0.181

HIV: human immune-deficiency virus infection.
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Replacement milk feeds were prepared most inaccurately at 
the three-month follow-up, with almost half (46%) of the 
feeds being prepared incorrectly (Table 2). During the one- 
and six-month follow-ups, incorrect preparation of feeds was 
documented in over a third of cases (37% and 38%, 
respectively).

Chi-square tests of association were conducted to examine the 
relation between each of the seven maternal demographic vari
ables and exclusive breastfeeding (EBF) at one, three, and six 
months, assessing the effect of these demographics on EBF 
(Table 3).

The variable ‘number of other children’ showed a relation with 
exclusive breastfeeding (EBF) at months one and six (p = 0.029 
and 0.025, respectively), and was marginally non-significant at 
month three (p = 0.056) (see Table 3). Across all three follow- 
up visits, mothers with two or more other children had a 
higher percentage of breastfeeding compared with those with 
zero or one other child. According to Cramer’s V effect size, 
this relation demonstrated medium strength consistently 
across all visits.

Maternal education level was related to EBF only at month three 
(p = 0.006). The percentage of breastfeeding mothers was 
highest among those with primary school education, followed 
by Grade 12, and lowest among those with tertiary education 
(57%, 31% and 13%, respectively). Cramer’s V indicated a 
strong relation between maternal education level and EBF at 
month three.

Discussion
The primary objective of this study was to assess the prevalence 
of exclusive breastfeeding (EBF) among very low birthweight 
(VLBW) and extremely low birthweight (ELBW) infants at six 
months’ corrected age. Consistent with findings from a local 
systematic review by du Plessis et al. (2016) regarding all 
infants in South Africa, 91% of our study cohort initiated EBF 
at birth, but only 22% continued exclusively breastfeeding 
until six months of corrected age.5 This rate is lower compared 
with the 32% reported by Goon et al. (2021) in a different cohort 
of infants of any birthweight born to HIV-infected mothers in 
the Prevention of Mother to Child Transmission (PMTCT) pro
gramme within the same setting.7 These figures highlight sub
optimal EBF rates in our study population, falling below both 
the global rate of 44% and the WHO’s target of 50% by 2025, 
and are similar to breastfeeding rates for normal weight 
infants in South Africa.6,26

Various factors influence maternal decisions regarding feeding 
practices and cessation of feeding breast milk after discharge 
from hospital. In our study, selected variables impacting EBF 
align with findings from similar studies globally and within 
South Africa.7,8,27 Over a third of mothers in our study returned 
to work or school before their infants reached one month cor
rected age. The early cessation of EBF due to maternal work 
or school commitments of any infant is well researched 
and has been observed in both affluent populations and 
resource-constrained regions.7,27 These findings suggest that 
efforts to support mothers in maintaining breastfeeding while 
working have not yet had the hoped-for impact.

Interestingly, perceived insufficient breast milk supply emerged 
as the second most common contributor to declining EBF rates 
post-discharge, echoing findings in South Africa and globally 

across various infant populations – term, preterm, with 
normal or low birthweights – under six months of age.4,8

Notably, despite successful breastfeeding for weeks and some
times months during hospitalisation, many mothers in our 
study faced challenges sustaining breastfeeding at home, 
maybe due to inadequate family and community support. A 
recent study following preterm babies discharged from a neo
natal intensive care unit (NICU) in Denmark found that 50% of 
mothers terminated the recommended six months’ exclusive 
breastfeeding early, due to concerns regarding insufficient 
milk supply.28 Community-based promotion and support have 
been identified as crucial components in ensuring exclusive 
breast milk feeding for the first six months of life, regardless 
of infant birthweight.29 Implementing programmes with 
trained community health workers in townships could provide 
essential support to maintain breastfeeding among this vulner
able population.

Regarding replacement feeds, more than a third were prepared 
incorrectly (incorrect milk powder/water ratio) across all follow- 
ups, with inaccurate volumes provided to half of the infants 
at the six-month review. Such practices expose infants to such 
risks as malnutrition, electrolyte imbalances, gastrointestinal 
issues and infections.27 Furthermore, infants receiving other 
feeds such as water, tea and infant cereals like Nestum pose 
additional health risks.1,4,17 Almost 14% of infants (16 out 
of 117) died after discharge within their corrected first 
6 months of life. It would be crucial to investigate how 
many deaths were related to feeding issues to improve post- 
discharge care.25

The study also explored the relationship between EBF and 
seven maternal sociodemographic variables: maternal age, 
number of other children, mode of delivery, marital status, 
maternal HIV status, employment status and maternal edu
cation level. A relation was seen between number of other 
children at months one and six, with higher EBF prevalence 
among mothers with two or more children and with lower 
maternal education level. Possible reasons for this, such as 
breastfeeding success with previous children or better edu
cation and support with the study infant, were not investigated. 
Mothers with lower education levels were more likely to con
tinue exclusively breastfeeding up to six months of age. Both 
patterns have been observed in the same setting, as well 
as globally.7,30

Limitations of the study
This study was conducted at a single centre in Eastern Cape pro
vince of South Africa, which limits the generalizability of the 
findings to other settings. Additionally, the small sample size 
and high dropout rate in the study may have introduced bias, 
possibly skewing the data. Furthermore, because the data 
were originally collected as part of a study on growth and neu
rodevelopmental outcomes in VLBW infants, crucial questions 
regarding breastfeeding may not have been explored.

Caution should be exercised when extrapolating these findings 
to broader populations or different healthcare contexts. Future 
research with larger sample sizes and more diverse settings 
would be beneficial to validate and extend the findings of this 
study.

Conclusion
This descriptive study evaluates feeding practices among VLBW 
and ELBW infants in a resource-limited setting. It reveals a low 
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prevalence of EBF among these infants up to six months of age. 
Additionally, a significant proportion of replacement feeds were 
given with incorrect volumes, and/or improper preparation 
(milk powder/water ratio).

Reasons given for early cessation of EBF identified in the study 
included maternal commitments to work or school and 
maternal perceptions of insufficient breast milk supply. It 
seems that mothers who successfully breastfed their infants 
during extended hospital stays encountered difficulties in main
taining EBF soon after being discharged home. Thus, the 
struggle faced by mothers of VLBW infants in low-resource 
settings to maintain successful exclusive breastfeeding for the 
first six months of life is similar to the experience of mothers 
who did not receive hospital support for weeks or months 
after giving birth. This study highlights the need for targeted 
home and community interventions to support exclusive 
breastfeeding practices among discharged infants in resource- 
limited settings.
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