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The evidence documented in the 2016 Lancet series on breastfeeding 
(BF) has without a doubt proven that it is very beneficial, 
contributing to a smarter, healthier and more thriving future 
for the world.[1] BF has short- and long-term benefits, including 
reduced morbidity caused by infectious and respiratory diseases 
in childhood, and a diminished risk of childhood obesity[2,3] and 
diabetes.[4,5] In spite of these well-established advantages, global 
exclusive BF (EBF) rates remain far below target.[1] 

The World Health Organization (WHO) recommends that 
globally, infants should be exclusively breastfed for the first 
6  months of life, continuing with appropriate, adequate and safe 
complementary foods from age 6 months to 2 years or beyond.[6] 

The most recent South Africa Demographic and Health Survey 
(SADHS) showed that 36.1% of mothers exclusively breastfed 
during the first 3 months of life, while 31.6% continued to 
exclusively breastfeed for the first 6 months.[7] It also reported 
39.9% and 43.2% of mothers mixed-feeding (MF) at ages 3 and 5 
months, respectively.[7] Various interventions exist in SA to address 
poor infant-feeding practices. The Tshwane Declaration, National 
Department of Health (NDoH), is specifically committed to 
increasing BF interventions by providing free antiretroviral drugs 
to prevent HIV transmission through BF, and to improve the health 

and survival of HIV-infected mothers.[8] It is also committed to 
fully implementing national regulations of the International Code 
of Marketing of Breastmilk Substitutes, Mother-Baby Friendly 
Initiative (MBFI) and Kangaroo mother care in all public and 
private health facilities.[8] 

Unfortunately, early cessation of BF in favour of commercial 
breastmilk substitutes, introduction of liquids such as water, 
juices and tea, needless supplementation and prematurely timed 
introduction of solid, semi-solid and soft foods, often of poor 
quality, are far too common.[9] It has been reported that MF 
practices could reduce the economic dividends and increase 
healthcare costs, reduce the intelligence quotient (IQ), and lead 
to poor school attainment and a lower salary in later years.[10] 
In SA, it has been shown that MF is the norm.[11,12] The aim of this 
study  was  to identify the MF practices in a cohort of mothers of 
infants aged 4 - 14 weeks in the Tlokwe subdistrict of North West 
Province, SA, and to determine the sociodemographic factors 
associated with MF practices. Understanding sociodemographic 
determinants is critical for informing effective evidence-based 
interventions to improve EBF rates and reduce MF practices, 
thereby ultimately improving the nutritional status of infants and 
young children.

Background. Exclusive breastfeeding for the first 6 months of an infant’s life is the recommended gold standard for infant feeding; 
however, mixed feeding (MF) is common in various settings. In South Africa (SA), especially in the Tlokwe subdistrict of North West 
Province, there is little information on the association between sociodemographic factors and infant MF practices.
Objective. To identify the sociodemographic factors associated with MF practices in a cohort of mothers of infants aged 4 - 14 weeks in 
the Tlokwe subdistrict of North West.
Methods. The study setting was 8 health facilities in the Tlokwe subdistrict. Participants comprised postpartum women with infants aged 
4 - 14 weeks. Data analysis used SPSS version 25.0. Normal data are presented as means (standard deviation (SD)), skewed data as median 
values (25th, 75th percentiles) and categorical values as percentages and frequencies. Chi-square tests and logistic regression analysed the 
association between sociodemographic factors and MF practices at time point 2 (10 - 14 weeks).
Results. The majority of the mothers were aged between 25 and 29 years, and 37% had at least 2 live children. MF increased with infant 
age. There was no significant association between any of the sociodemographic variables and MF practices. Logistic regression analysis 
showed a significant association between increased parity and MF. There was also a significant association between changes in infant-
feeding practices after receiving the child support grant at 10 - 14 weeks. 
Conclusion. The high proportion of mothers who mixed-fed indicates that it is still the norm, as in other SA contexts. Therefore, 
strengthened breastfeeding education regarding appropriate infant-feeding choices in the promotion of infant development and survival 
for the short and long term should be emphasised. 
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Methods
Research design
This is a substudy of a larger prospective 
cohort study, which was designed to 
follow up mothers and examine the rate 
of discontinuation of EBF from the early 
BF period (day 3  -  14), at 4  -  8 weeks, 
10  -  14  weeks through to 20  -  24 weeks of 
age. The study recruited pregnant women 
in their third trimester or postpartum 
mothers, with infants aged 3  -  14 days, 
attending 8 health facilities in the Tlokwe 
subdistrict of North West. Data collection 
took place during routine visits by the study 
participants to the health facility or at their 
homes. This substudy focused only on 
sociodemographic factors and MF practices 
at 2 time points – infants aged 4  - 8 weeks 
and 10 - 14 weeks. 

Study context and technique
The sample size of this study was 159 infants 
at age 4  -  8 weeks and 109 infants at age 
10  -  14 weeks. The study sample power 
was calculated at 80%, which was n=110 
at 10  -  14 weeks, based on the prevalence 
of EBF of 32% among a cohort of infants 
<6 months of age. The recruitment process 
was supported by the Tlokwe subdistrict 
primary healthcare programme manager and 
the subdistrict primary healthcare facilities. 
Sociodemographic data were obtained 
at 4  -  8 weeks, with selected questions 
repeated at 10 - 14 weeks; infant-feeding and 
food-frequency data were gathered at both 
time points. The researcher administered 
the questionnaire by asking the mother 
to provide sociodemographic background 
information (living arrangements, type of 
house, relationship status, employment 
status and source of income). A 7-day 
infant-feeding and food-frequency 
questionnaire based on the food categories 
of the standardised WHO 24-hour recall 
form was used. 

Data analysis
Data were analysed using SPSS version 
25.0 (IBM Corp., USA). Normal data are 
presented as means (standard deviation 
(SD)), skewed data as median values (25th, 
75th percentiles), and categorical values as 
percentages and frequencies. 

Data were analysed for associations using 
χ2 and logistic regression, adjusting for 
potential covariates.

Ethical considerations
The Health Research Ethics Committee 
of North-West University granted ethical 
approval to conduct the study (ref. no. 
NWU-00030-17-A1-02). 

Results
Table  1 shows the sociodemographic 
information of the mothers. One-third 
of mothers were in the age category 
25  -  29 years. More than half (57.2%) 
spoke SeTswana. While the majority of 
the mothers reported being in stable 
relationships (89.3%), only 28.9% lived 
with the father of their infant. The majority 
(80.5%) of the mothers had some degree of 
high school education (grade 8  -  12) and 
75.5% were unemployed. Most households 
received an income of ≤ZAR3 000 (41.5%), 
with only 48.4% receiving child support 
grants (CSGs). The majority (93.1%) of 
mothers self-reported as the primary 
caregiver. Approximately half (55.3%) 
reported having received mobile health 

(mHealth) messages from MomConnect, 
a National Department of Health (NDoH) 
program.

The mixed-feeding practices 
of mothers with infants aged 
4 - 8 and 10 - 14 weeks 
Fig. 1 presents the infant-feeding practices 
analysed by infant age at time point 1 
(4  -  8 weeks) and time point 2 (10  -  14 
weeks), including BF together with formula 
feeding (BFFF), water (BFwater) or foods 
(BFfoods). At time point 2, the proportion 
of infants who were breastfed was 86.2%, 
with a low EBF rate of 38.5%, while 20% 
received formula milk and breastmilk. MF 
increased with infant age. MF rates (61.5%) 
were: BFwater (36.7%) and BFfoods (15.6%). 

Table 1. Sociodemographic profile of mothers of infants aged 4 - 8 weeks (n=159)
Sociodemographic 
variables Categories n (%)
Age of mothers, years 19 - 24 45 (28.3)

25 - 29 52 (32.7)
30 - 34 36 (22.6)
≥35 26 (16.4)

Ethnicity Tswana 91 (57.2)
Zulu 3 (1.9)
Xhosa 19 (11.9)
Coloured/Afrikaans 12 (7.5)
Sotho 20 (12.6)
Other 14 (8.2)

Parity* 1 child 43 (27.0)
2 children 59 (37.1)
3 children 40 (25.2)
≥4 children 17 (10.7)

Living arrangements With father of the baby 46 (28.9)
With family 110 (69.2)
With new partner 3 (1.9)

Relationship status Stable 142 (89.3)
Not stable 17 (10.7)

Education level Grade 0 - 7, primary school 12 (7.5)
Grade 8 - 12, high school 128 (80.5)
Post-high school 19 (11.9)

Employment status Employed 39 (24.5)
Unemployed 120 (75.5)

Household income, 
per month (n=111)†

<ZAR1 000 (USD70) 23 (14.5)

ZAR1 001 - ZAR3 000 (USD70 - USD200) 43 (27.0)
ZAR3 001 - ZAR6 000 (USD200 - USD400) 26 (16.4)
>ZAR6 000 (>USD400) 19 (11.9)

Child support grant Received 77 (48.4)
Not received 82 (51.6)

MomConnect messages Received 88 (55.3)
Not received 71 (44.7)

Mother is primary caregiver Yes 148 (93.1)

*Mother’s recall of how many children she has.
†Mothers who responded with ‘Do not know’ were excluded.
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The practices of mixed feeding 
with water 
Fig.  2 presents the mothers who were MF 
with either water, water with formula or 
foods. Of the mothers (n=159) who were 
feeding their infants water at 4  -  8 weeks, 
8.2% gave them plain water. More than 
a quarter of mothers (29.3%) gave their 
infants water with added sugar, 13.8% gave 
water and formula milk and 4.4% water and 
food. At time point 2 (10 - 14 weeks), 46% of 
mothers reported giving plain water. At this 
time point (n=109), 20.1% of mothers gave 
plain water and those who gave water with 
added sugar increased to 28.9%, while those 
who gave their infants water and formula 
feeding and water and food increased to 
15.1% and 9.4%, respectively. 

Formula feeding and food feeding
Fig.  3 illustrates the formula feeding and 
food feeding of infants aged 10 - 14 weeks. 
The percentage of mothers practising 
exclusive formula feeding at 10  -  14 weeks 
was 33.9%. Food feeding at 10  -  14  weeks 
increased 6-fold from that at 4 - 8 weeks to 
18.3%. With regard to food feeding, 13.8% 
gave pureed commercial food, while 10.1% 
and 1.8% gave infant cereal and mashed 
fruits/vegetables, respectively. 

Association of sociodemographic 
factors and mixed-feeding practices
Table  2 illustrates the association between 
sociodemographic factors and MF practices. 
There was no significant association 
between any of the sociodemographic 
variables and MF practices. A weak 
association with MF was seen between 
receiving MomConnect messages and age 
of the mother, with p=0.103 and p=0.123, 
respectively. With the application of the 
goodness-of-fit test (Hosmer-Lemeshow 
test), an improvement was seen from the full 
model to the final model (χ2=15.3; p=0.009). 
The result of this test was a significant 
association between parity and MF (odds 
ratio (OR) 0.536; confidence interval (CI) 
0.357, 0.805; p=0.003). Therefore, the more 
children a mother has, the more likely she 
is to use MF. The  mother as a primary 
caregiver showed an association with being 
less likely to mix feed, although it was 
not statistically significant (p=0.109). There 
were no significant associations between 
other sociodemographic variables and MF 
(Table 3).

Table  4 illustrates the sociodemographic 
factors and infant-feeding practices between 
two time points (4  -  8 weeks and 10  -  14 
weeks). There were only three changes. 
Although there was a significant change for 

receiving CSGs (p=0.009), no significant 
change was seen when the mother was 
the primary caregiver and could access 
mHealth.

Discussion
The importance of EBF in improving 
children’s health is well established, but poor 
EBF rates are still prevalent in SA.[7] In this 
study, the duration of EBF decreased as infants 
grew older. The findings of low EBF (38.5%) 
at 10  -  14 weeks are similar to those in a 
2016 national survey (36.1%).[7] In addition, 

Budree et  al.[13] reported low rates of EBF 
at 3 months in a cohort study conducted in 
a peri-urban area in Paarl, SA. These rates 
indicate that in the SA context, low EBF 
rates seem to be independent of location. 

The study showed an increase in water 
feeding with infant age, from 39.6% at 4 - 8 
weeks to 46% at 10 - 14 weeks. This finding 
is similar to that in a study by Goosen 
et  al.[14] conducted in a low-income area 
among infants during their first 6 months 
of life; water was introduced within the 
first month of life (85%) and nutritive 
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Fig. 1. Mixed-feeding practices of a cohort (n=109) of mothers of infants aged 4 - 8 weeks and 10 - 14 weeks 
in the Tlokwe subdistrict, North West Province, South Africa. (BF = breastfeeding; MF = mixed feeding; 
BFWater = breastfeeding and water; BFFF = breastfeeding and formula feeding; BFFood = breastfeeding and 
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liquids or food within the first 3 months of life. Moreover, both 
BF and formula-feeding mothers supplemented their milk feeds 
with water. In another SA study, from Mpumalanga Province, it 
was recognised that mothers self-reported high EBF practices, 
as they were not specifically questioned about providing their 
infants with water.[15] In general, water was boiled with either gripe 
water or added sugar.[14] Infants receiving water were also more 
likely to receive food, such as infant cereal or pureed commercial 
foods. These results concur with those of Goosen et  al.[14] Early 
introduction of water, foods or drinks is a cause for concern, as it 
marks the end of EBF with its protective and nutritious benefits to 
the infant.

Studies reported that the reasons to give these other items include 
fear regarding milk insufficiency, and perceived reduced milk 
production because the infant is hungry and not receiving optimal 
nutrition.[14-16] Furthermore, Nor et  al.[17] reported that the reason 
for giving water and traditional medicines was for ‘cleansing of the 
stomach’. Water, foods or drinks may not be hygienically prepared, 
thus increasing the risk of infections such as respiratory infections or 
diarrhoea and the risk of HIV transmission from mother to infant.[18] 
Other liquids and foods given to the baby alongside breastmilk may 
damage the already delicate and permeable gut wall of the infant and 
allow the virus to be transmitted more easily.[18]

Of the sociodemographic factors assessed in this study, 
increased parity of the mother was significantly associated with 
MF practices.  Mothers who had ≥2 children were more likely to 
mix-feed their infants at 10  -  14 weeks. Ntuli and Modibedi,[19] 
in their case study of women in a prevention of mother-to-child 
transmission programme in Gauteng Province, proposed possible 
reasons for these results and postulated that mothers may have 
previously mixed-fed their older child, which did not seem to 
lead to any observable negative consequences; therefore, MF the 
second child would be the normative decision. In contrast, in two 
subdistricts that had facilities with MBFI accreditation (Mbombela 
and Emalahleni) in Mpumalanga, mothers with at least one 
older child were more likely to practise either EBF or exclusive 
replacement feeding.[15] 

There was a significant association change regarding MF with 
CSG receipt at time point 2 (10  -  14 weeks). Zembe-Mkabile 
et  al.[20] reported that the CSG was an important source of 
financial maintenance for all families, irrespective of geographical 
context,  providing for basic needs such as food, schooling and 
healthcare. Consequently, mothers buy formula milk with the CSG, 
which is not enough to maintain a child and provide these basic 
needs. The results may also explain the significant association with 
increased parity: the more children a mother has, the more money 
she receives from multiple CSGs; therefore, she has more to spend on 
inappropriate infant foods.

The results showed the difference in age among mothers practising 
MF, with older mothers MF more than younger mothers (<25 years 
of age). Similarly, Van der Merwe et  al.[15] proposed that older 
mothers have more independent choices than younger inexperienced 
mothers, who are dependent on antenatal care and support at home.

The data showed no significant association between relationship 
status (living with a partner or family) and MF. Similarly, 
Goosen et  al.[14] found no association between marital status 
and MF (partially BF) in a low-income setting; however, a high 
proportion (84%) of MF occurred among unmarried mothers 
with infants aged <6 months. A high proportion of mothers in this 
study were in a relationship, but were not living with the father 
of the child, which is in line with the findings of Hall et  al.[21] in 
the 2018 South African Child Gauge. Sherriff and Hall[22] suggest 
that some fathers may benefit from attending antenatal education 
sessions held in informal or casual settings, such as pubs or sports 
clubs, as engaging men through conventional health services is 
often challenging. A study conducted in a high-income country 
(Tasmania, Australia), showed that fathers generally viewed BF as 
optimal for their child’s nutrition and some described it as healthy, 
natural, pure and essential.[23] More studies that include fathers in 
the BF fraternity need to be conducted in low- and middle-income 
countries. 

The current study did not show an association between mothers 
who did not receive MomConnect messages and MF. In contradiction 
to our findings, a cluster-randomised controlled trial conducted 
in Bauchi, Dass and Ganjuwa subdistricts, Nigeria, investigating 
mobile phone messaging and women’s adherence to international BF 
recommendations, found the odds of EBF to 3 months as elevated in 
the intervention group (p=0.05) v. the control group.[24] A systematic 
review and meta-analysis showed that prenatal interventions using 
text messages/mobile phone v. general routine visits improved EBF 
rates for 3 months by 52.8%.[25] 

This study limitations were the small sample size, exclusion of 
fathers and teenage mothers, and limited follow-up time. 

Conclusion
The high proportion of mothers who mixed-fed indicates that 
MF is still the norm, as in other SA contexts. MF increased with 
infant age. Most mothers mixed-fed with water, formula and food. 
There was also a significant association between parity and MF. 
Furthermore, there was a trend of an association with infant-
feeding practices when the CSG was received at age 4 - 8 weeks or 
at 10 - 14 weeks. In Tlokwe especially older multiparous mothers 
receiving the CSG must be encouraged to continue with EBF for 
longer periods, with special focus on BF support throughout the 
first 6 months of an infant’s life. There should be health education 
interventions for those women with sociodemographic factors 
that seem to be associated with lower BF rates and increased MF. 
To assist with engagement of fathers, a father-mother team and 
father-baby bond should be encouraged. Mothers and fathers 
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(n=109). (EFF = exclusive formula feeding.)
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should receive infant-feeding information at antenatal care visits, 
when it is appropriate to plan and decide on feeding practices, and 

mothers should be encouraged and supported at postnatal care to 
continue with BF. 
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Table 2. Association between sociodemographic factors and mixed feeding among mothers at time point 2 (infant aged 
10 - 14 weeks) (n=109)
Sociodemographic variables Mixed feeding, n (%) EBF, n (%) p-value
Mother’s age <25 years 18 (26.9) 6 (14.3) 0.123
Mother’s age ≥25 years 49 (73.1) 36 (85.7)
In a relationship 58 (86.6) 38 (90.5) 0.540
Not in a relationship 9 (13.4) 4 (9.5)
Living with a partner/living alone 25 (37.3) 20 (47.6) 0.288
Living with family 42 (62.7) 22 (52.4)
Employed 15 (22.4) 10 (23.8) 0.864
Unemployed 52 (77.6) 32 (76.2)
Household income <ZAR3 000 35 (52.2) 24 (57.1) 0.808
Household income ≥ZAR3 000 18 (26.9) 9 (21.4)
Receiving MomConnect messages 41 (61.2) 19 (45.2) 0.103
Not receiving MomConnect messages 26 (38.8) 23 (54.8)
Receiving CSG 42 (62.7) 25 (59.5) 0.741
Not receiving CSG 25 (37.3) 17 (40.5)
Mother is primary caregiver 52 (77.6) 37 (88.1) 0.169
Other person is primary caregiver 15 (22.4) 5 (11.9)
EBF = exclusive breastfeeding; CSG = child support grant.

Table 3. Association between sociodemographic factors and mixed feeding among mothers at time point 2 (infant aged 
10 - 14 weeks) analysed by logistic regression (n=109)

Variables

Odds ratio 
(exponent 
of B)

95% confidence interval 
for exponent B

p-value*Lower Upper
Step 1,
full model

Mother’s age 1.034 0.941 1.137 0.487
Parity† 0.436 0.239 0.796 0.007
Married (reference) 0.290
In relationship with father of the baby 0.379 0.094 1.533 0.174
Not in a relationship 0.812 0.138 4.767 0.818
Education 1.454 0.528 4.003 0.468
CSG (no CSG as reference) 1.942 0.736 5.120 0.180
Household income 1.077 0.785 1.478 0.644
Employment (unemployed as reference) 0.460 0.113 1.873 0.278
Mother is primary caregiver (not caregiver as reference) 0.219 0.045 1.070 0.061
mHealth (MomConnect) (not receiving messages as reference) 1.523 0.628 3.690 0.352

Step 8,
final model

Parity† 0.536 0.357 0.805 0.003
Mother is primary caregiver (not caregiver as reference) 0.389 0.123 1.234 0.109

CSG = child support grant; mHealth = mobile health.
*p≤0.005 (statistically significant).
†Mother’s recall of how many children she has. 

Table 4. Changes in sociodemographic factors and infant-
feeding practices from time point 1 (4 - 8 weeks) to time 
point 2 (10 - 14 weeks)

Sociodemographic variables

Changes in 
infant-feeding 
practices, n (%) p-value*

CSG 10 (9.1) 0.009
Mother is primary caregiver 7 (6.4) 0.270
mHealth (MomConnect) 9 (8.5) 0.520

CSG = child support grant; mHealth = mobile health.
*p≤0.005 (statistically significant).
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