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Breastfeeding is widely endorsed as the feeding method of 
choice for newborns and young infants. It is part of the World 
Health Organization (WHO)’s vital strategy to improve child 
survival.[1] In addition to providing nutrition to infants, breastmilk 
plays a key role in conferring protection against infection, including 
lower respiratory tract infections (LRTIs).[2] The first 6 months of 
breastfeeding contribute extensively to the modulation of the infant’s 
immune system.[3] 

Breastfeeding practices have long been been suboptimal in South 
Africa (SA), and this trend persisted and worsened with the onset of 
the HIV/AIDS pandemic.[4,5] While 75 - 97% of SA women initiate 
breastfeeding, only 12% of infants are exclusively breastfed until the 
age of 3 months, and only 2% beyond that period.[6] Mixed feeding 
appears to be the most common feeding pattern, increasing the 
risk of HIV transmission to the infant.[7] Many factors influence the 
feeding patterns adopted by mothers. Baby-friendly health facilities 
are attempting to support mothers in initiating and maintaining 
breastfeeding.[8] Advice provided by nurses in a health facility, access 
to running water in the house and receiving advice and support from 
family have been identified as factors that help to achieve the target 
of exclusive breastfeeding for up to 6 months.[9] In addition, maternal 
HIV status has been shown to influence feeding choices.[10] 

LRTIs are a major public health issue affecting infants, and severe 
cases often require hospitalisation. The mortality risk in terms of 
LRTIs in SA remains high among infants who are HIV-infected 
and HIV-exposed.[11-13] The role of breastfeeding in improving the 
health outcomes of infants is well documented, and breastfeeding 
remains a major preventive strategy against acute LRTIs in the 

infant population.[14-17] Exclusive breastfeeding for 6 months provides 
protection against respiratory morbidity from LRTIs.[18]

In a prospective study, it was found that hospitalisation due to 
bronchiolitis was twice as high among formula-fed infants than 
both exclusively breastfed and mixed-fed infants, indicating  the 
protective effect of breastmilk.[14] The protective effect of breastmilk 
was corroborated when the duration of exclusive breastfeeding was 
found to be inversely related to the length of hospital stay and the 
duration of oxygen use in infants with LRTI.[19]

SA, like many lower-middle-income countries, follows the WHO 
recommendations in terms of breastfeeding, as it plays a key role in 
achieving optimal growth and development, and minimising the risks 
of acute and chronic infections.[20] Furthermore, the national infant 
feeding strategy encourages HIV-positive mothers on antiretroviral 
treatment to exclusively breastfeed their babies up to the age of 
6 months. Various priority programmes at community, primary 
healthcare and institutional levels have invested time, effort and 
resources in advocating for this strategy.  

Formula milk was freely distributed as a measure to prevent mother-
to-child transmission of HIV through breastmilk, prior to SA adopting 
the 2009 WHO recommendations on the feeding choices for HIV-
positive mothers.[12,17] The practice of providing free formula stopped 
in 2011.[21] Since the implementation of the new prevention of mother-
to-child transmission (PMTCT) guidelines in 2010, the practice of 
exclusive breastfeeding has been emphasised.[6] Identifying factors that 
influence infant feeding practices therefore has important implications 
for public health, and can influence the outcomes associated with 
health programmes aimed at promoting child health.

Background. Lower respiratory tract infections (LRTIs) remain a major cause of mortality and morbidity in infants in South Africa (SA). 
Exclusive breastfeeding has been shown to decrease mortality and morbidity in infants with LRTIs, especially in the context of HIV/AIDS. 
Major effort has been put into educating HIV-positive mothers on the benefits of exclusive breastfeeding within effective prevention of 
mother-to-child transmission (PMTCT) programmes. 
Objectives. To determine the feeding practices among infants admitted with LRTIs in an HIV-endemic area. 
Methodology. The study was a retrospective chart review of all infants admitted with a diagnosis of LRTI between 1 January 2015 and 31 
December 2015 at King Edward VIII Hospital, Durban, SA. Data on feeding patterns, socioeconomic status, maternal HIV status and 
clinical outcomes of LRTI admissions were collected.
Results. Of the 308 infants enrolled, 63% were male. Exclusive breastfeeding rates of those aged <6 months with LRTIs were higher than 
those found in previous studies; however, these feeding patterns were significantly associated with the HIV status of the mother (p=0.003). 
Mothers who were HIV-negative were twice as likely to breastfeed as those who were HIV-positive (odds ratio 2.25; 95% confidence 
interval 1.32- 3.88). There was no association between the type of feeding and the clinical outcomes for LRTIs.
Conclusion. Maternal HIV status influenced the feeding patterns of infants admitted with LRTIs with lower exclusive breastfeeding rates in 
the HIV-exposed group. Despite extensive efforts to promote breastfeeding within effective PMTCT programmes, HIV-positive mothers 
are still not harnessing the benefits that exclusive breastfeeding provides. 
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Objectives
To determine the feeding practices of mothers whose infants were 
admitted for LRTIs in an HIV-endemic hospital, in order, firstly, to 
determine the influence of maternal HIV status on mothers’ feeding 
practices in infants admitted with LRTIs, and secondly, to determine 
whether there is any association between clinical outcomes of LRTIs 
in infants, and the type of feeding practice chosen.

Methodology
The present study was a retrospective chart review conducted in King 
Edward VIII Hospital (KEH), Durban, KwaZulu-Natal Province (KZN), 
SA. KEH is a teaching hospital attached to the Nelson R Mandela School 
of Medicine of the University of KZN, and provides regional and tertiary 
care in the province, which has a very high HIV prevalence.

The charts of infants admitted to KEH with a diagnosis of LRTI 
between 1 January 2015 and 31 December 2015 were reviewed.* 
The WHO definition of LRTI used refers to an outcome definition 
incorporating at least one specific LRTI  sign, reported by a 
caregiver or the study personnel (fast or difficult breathing, chest 

wall indrawing) and/or abnormal auscultatory findings (crackles/
crepitations or bronchial breath sounds).[16] An LRTI was defined 
as either acute pneumonia or bronchiolitis, according to the  senior 
paediatrician at the time of admission.[16] Infants with cardiac lesions, 
chronic systemic diseases, neuromuscular disease and congenital 
abnormalities were excluded. All infants with chronic lung disease 
were also excluded from this analysis. 

Data collected included the variables age, gender, HIV status 
(mother and infant), feeding practices (exclusive breastfeeding, 
mixed feeding or formula feeding, and the duration of each), 
socioeconomic status and birth weight of the infant. Variables 
related to the following clinical outcome were collected: duration of 
hospital stay; need for oxygen therapy; need for ventilator support; 
and mortality.

The Biomedical Research Ethics Committee of the University of 
KZN granted ethics approval (ref. no. BE027/16).

Statistical analysis
Descriptive analysis was reported using frequencies and percentages 
for categorical data. Means and standard deviations were used to 
describe parametric data, which included length of breastfeeding, 
birth weight and length of hospital stay. Medians and interquartile 
ranges were used for all non-parametric data. The associations 
between risk factors and breastfeeding or clinical outcomes were 
made using c2 tests. The Wilcoxon rank sum test was used for the 
comparison of numeric data between two groups, and the Kruskal-
Wallis test for more than two groups. Multivariable adjusted logistic 
regression was used to assess the association of breastfeeding with 
clinical outcomes in the presence of other potential confounders/
risk factors. Odds ratios (ORs) and 95% confidence intervals  (CIs) 
are reported. Data were processed and analysed using Stata 13.0 
(StataCorp, USA). P<0.05 was considered statistically significant.

Results
Of the 443 infants who were admitted with acute LRTI during the 
study period, 358 charts were retrieved, and 309 included in the final 
analysis, after noting missing charts and exclusions (Fig. 1). Table 1 
indicates the demographic and clinical characteristics of the analysed 
cases in this study. Of the 309 infants, 63% were male (Table 1). Of 
the mothers, 38% were HIV-positive, 74.9% were unemployed, 41.9% 
were receiving social grants, 21% lived in informal housing and 88% 
had completed high school. 

Pneumonia n=116 
(38% of analysed charts)

LRTI admissions 2015 
N=443

Missing charts 
n=85

Bronchiolitis n=53 
(62% of missing charts)

Pneumonia n=32 
(38% of missing charts)

Retrieved charts n=358 
(81% of admissions)

Excluded 
n=49

Analysed charts n=309 
(70% of admissions)

Bronchiolitis n=193 
(62% of analysed charts)

Fig. 1. Infants with lower respiratory tract infections (LRTIs) enrolled in the study.

Table 1. Demographic, socioeconomic, HIV and nutritional 
characteristics of sampled population
Variable n (%)
Age (months) (N=309)

≤3 104 (34)
>3 - 6 93 (30)
>6 - 12 112 (36)

Gender (N=309)
Male 194 (63)
Female 115 (37)

Birth weight (kg) (N=299)*
<2.5 74 (25)
2.5 - 3.9 212 (71)
4.0 - 4.8 13 (4)

Gestational age (weeks) (N=272)
≤37 50 (18)
>37 222 (82)

Nutritional status of infant (N=300)
Normal 265 (88)
Moderate acute malnutrition 13 (4)
Severe acute malnutrition 8 (3)
Normal weight but at risk 14 (5)

Maternal HIV status (N=309)
Positive 117 (38)
Negative 192 (62)

Maternal level education (N=292)
Primary school 12 (4)
High school 257 (88)
Tertiary 23 (8)

Maternal employment (N=267)
Employed 67 (25)
Unemployed 200 (75)

Child support grant (N=279)
Yes 117 (42)
No 162 (58)

Housing (N=296)
Formal 235 (79)
Informal 61 (21)

*Numbers <309 indicate that information was missing for some categories.
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Type of LRTIs
Based on the classification by a senior 
paediatrician, 62% (n=193) were diagnosed 
with bronchiolitis, and 38% (n=116) with 
bronchopneumonia (Fig. 1). 

Feeding patterns 
Fig. 2 illustrates the feeding choices of 
analysed cases. Of the 308 infants analysed by 
feeding pattern, 77% (n=238) were breastfed 
at some stage. Of the breastfed infants, 143 
(46%) were exclusively breastfed.

Feeding pattern and clinical 
diagnosis 
Among the infants who were admitted with 
bronchiolitis, 89 (46%) were exclusively 
breastfed, 56 (29%) were mixed-fed and 
48 (25%) were formula-fed only. Of those 
with bronchopneumonia, 54 (47%) were 
exclusively breastfed, 39 (34%) were mixed-
fed and 22 (25%) were formula-fed. There 
was no association between feeding pattern 
and type of clinical LRTI syndrome (p=0.4).

Feeding patterns and 
socioeconomic factors  
There was no association between choice 
of feeding patterns and grant receipt or  
maternal education. No inferences could 
be drawn concerning feeding choice 
and maternal education, owing to small 
numbers in the primary and tertiary 
education groups.

Feeding patterns and maternal HIV 
status 
When assessing the HIV status of the 
infants, we categorised infants into two main 
groups, HIV-exposed and HIV-unexposed. 
The HIV-exposed group was further 
subclassified according to the most recent 
HIV polymerase chain reaction test result 
available. 

Table 2 indicates the different feeding 
patterns of infants according to HIV 
exposure.

Fifty-four percent (104/191) of all HIV-
unexposed infants were exclusively breastfed, 
as compared with only 33% (39/117) of HIV-
exposed infants. A larger proportion of HIV-
exposed infants were mixed-fed or formula-
fed than HIV-unexposed infants. 

When comparing feeding pattern and the 
HIV status of mothers, the choice of feeding 
was significantly associated with the HIV 
status of the mother (p=0.003) (Fig. 3). HIV-
negative mothers were more than twice as 
likely to breastfeed as those who were HIV-
positive (OR 2.25; 95% CI 1.32 - 3.88). HIV-
negative mothers were also twice as likely 
to exclusively breastfeed or mix-feed their 
infants, when compared with HIV-positive 
mothers (OR 2.4; 95% CI 1.4 - 4.1). 

Clinical outcomes and feeding 
patterns
The median lengths of stay were 3 days 
and 6 days, for infants with bronchiolitis 
and pneumonia, respectively. When 
comparing for the median length of hospital 
stay according to feeding patterns, those 
of formula-fed, exclusively breastfed and 
mixed-fed infants were 3, 4 and 5 days, 
respectively, and this was not statistically 
significant. 

 

Charts analysed 
N=309

No feeding information 
available n=1

Charts assessed for 
feeding choice n=308

Breastfed
 n=238

Formula fed 
n=70

Exclusively breastfed 
n=143

Mixed fed 
n=95

<6 mo old at 
admission n=107

≥6 mo old at 
admission n=36

<6 mo old at 
admission n=48

≥6 mo old at 
admission n=47

Fig. 2. Classification of all patients according to feeding patterns.

Table 2. Feeding patterns of infants according to HIV status, n (%)
HIV status Exclusively breastfed Mixed Formula Total (%)
Total HIV-unexposed 104 (54) 55 (29) 32 (17) 191 (62)
Total HIV-exposed 39 (33) 40 (34) 38 (33) 117 (38)
PCR negative 24 (29) 29 (35.5) 29 (35.5) 82 (27)
PCR positive 4 (40) 5 (50) 1 (10) 10 (3)
PCR unknown 11 (44) 6(24) 8(32) 25 (8)
Total 143 (46) 95 (31) 70 (23) 308 (100)
PCR = polymerase chain reaction.
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Fig. 3. Feeding patterns among the HIV–exposed and HIV–unexposed infants.
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Patients admitted with acute pneumonia were more likely to require 
oxygen than those admitted with bronchiolitis (p<0.005). The HIV-
exposed infants were found to have a longer length of hospital stay 
(5 days) than HIV-unexposed infants (4 days). The median length of 
stay among the HIV-exposed infants was longer than that of those 
who were unexposed after adjusting for feeding pattern (OR 1.59; 
95% CI 1.0 - 2.4; p=0.03). There were no associations between the 
need for oxygen therapy, and HIV status and feeding choice. The 
numbers were too low to allow for any meaningful comparisons 
between the exclusively breastfed and formula-fed infants with 
regard to the need for invasive ventilation.

On regression analysis, HIV-exposure was significantly associated 
with increased mortality (OR 6.57; 95% CI 1.03 - 34.2; p=0.025). 
HIV-exposed infants were twice as likely to require ventilator 
support as unexposed infants, but this did not reach statistical 
significance when adjusted for feeding pattern.

Discussion 
The feeding practices of mothers whose infants were admitted with 
LRTIs were found to be influenced significantly by maternal HIV 
status, and this has implications for further programmes related to 
the care of HIV-exposed infants .

In this cohort, although a high number of infants (77%) had been 
breastfed initially , a smaller number had actually been exclusively 
breastfed. This finding regarding the proportion of exclusive 
breastfeeding was similar to that in a previous study conducted in 
SA, which showed that 75 - 95% of women initiated breastfeeding 
at birth, but few continued.[6] A substantial number of mothers 
discontinued breastfeeding over the subsequent months, suggesting 
that counselling regarding the benefits of exclusive breastfeeding 
should be an ongoing process throughout their babies’ infancy. It 
was, however, reassuring that analysis of those infants >6 months 
old indicated that almost one-third (32%) had been exclusively 
breastfed up to 6 months, as compared with the findings of the SA 
National Department of Health in 2003, which showed that only 2% 
of SA women exclusively breastfed for 6 months.[6] This may reflect 
confidence in the PMTCT programme, and improved access to HIV 
testing, which may provide  better information on feeding choices 
to  mothers.

HIV-infected mothers were less likely to exclusively breastfeed 
their infants, with HIV-infected mothers still having significantly 
lower rates of breastfeeding than their HIV-negative counterparts. 
There seems to be a persistent bias towards mixed feeding among 
HIV-infected mothers, despite the ending of the provision of free 
formula and the associated education campaigns supporting the use 
of formula, in 2011. This finding was also noted in a study conducted 
by Doherty et al.[5] between 2006 and 2008, which showed that in SA, 
mixed feeding was the most commonly practised type of feeding, 
even among HIV-infected mothers. This may be related to issues of 
persistent stigmatisation in the community towards mothers who 
choose to never breastfeed their infants.

Although this sample reflected overall a population with low 
socioeconomic indicators, these factors were not as significantly 
associated with choice of feeding pattern as maternal HIV status.

Many studies have found that breastfed babies have a better 
outcome than those who are formula-fed, especially with regard to 
LRTIs.[22] The current study, which focused only on the admitted 
infants with acute LRTIs, showed no statistically significant 
associations between the choice of feeding pattern and all clinical 
measured outcomes. This cohort possibly represents a group with far 
more serious  LRTIs than those in other studies, and therefore these 
associations may not necessarily be as evident.

 HIV-exposed infants remain at high risk of acute LRTIs with 
longer length of hospital stay and higher morbidity than their 
unexposed counterparts. This finding is supported by studies that 

have shown that HIV-exposed infants, though not necessarily 
infected, were at a greater risk of LRTIs than HIV-unexposed 
infants.[23] The current study corroborates calls for changes in policy 
and guidelines to ensure that HIV-exposed uninfected infants be 
managed as a high-risk group.

Breastfeeding, due to its immunomodulatory benefits , provides 
protection against many infections, including LRTIs. Studies carried 
out over the past decade have shown the positive effects of exclusive 
breastfeeding in terms of lowering infant morbidity and mortality 
due to LRTI.[22,24,25] In the present study, we could not demonstrate 
that exclusive breastfeeding was protective against LRTI compared 
with mixed feeding, but this could be reflective of the cross-sectional 
nature of the study, which only enrolled inpatients, thereby excluding 
a large number of children in the community on whom this 
protection may be conferred.

Study strengths and limitations
The strengths of this study are that it enrolled a large population of 
children with LRTIs, in a region with high HIV prevalence and good 
PMTCT coverage, to assess the impact of feeding practices on LRTIs. 

The study is limited by its retrospective nature, and the significant 
number of missing files. In this cohort, laboratory investigations of 
LRTIs were not done routinely. Therefore, the LRTIs were categorised 
largely on clinical criteria. Sputum microscopy and culture, and viral 
cultures, were not performed. The generalisability of the findings 
may also be limited to low socioeconomic status communities with 
high unemployment levels.

Conclusion
HIV status appears to be a key factor in determining maternal 
choices in infant feeding practices, as well as their clinical outcomes. 
Although breastfeeding is initiated in the majority of infants, 
exclusive breastfeeding rates are reduced by 6 months of life. This 
could lead to a risk of increased morbidity and mortality among 
HIV-infected and HIV-exposed, uninfected infants. Programmes 
to promote exclusive breastfeeding within an effective PMTCT 
programme need to be reviewed and improved.

*The datasets used and analysed in the current study are available 
from the corresponding author on reasonable request.
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