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Background: For the optimal nutrition of children under 2 years of age, it is considered important that they
be exclusively breastfed for the first 6 months before being given complementary food.
Aims and Objectives: A cross-sectional nutritional baseline survey was undertaken in 2011 in the Kasungu
and Mzimba Districts of Malawi to assess the nutritional status of children under 2 years of age and its
determinants in order to prepare a nutrition education intervention programme. The intention of this study
was to assess the nutritional status of infants aged 0–,6 months with regard to food intake.
Methods: Interviews were conducted on randomly selected families with children under 2 years;
anthropometric measurements were obtained from mothers and their children. Only infants between 0
and ,6 months were selected for analysis (n 5 196). An ANCOVA test was performed on age of the infant
with mothers’ height and weight as covariates.
Results: Prevalence of stunting (infants’ length-for-age Z-score (LAZ) ,22SD) was 39%, wasting (WLZ
,22SD) 2%, and underweight (WAZ ,22SD) 13%. Of the infants under 6 months, 43% were exclusively
breastfed. Predominant breastfeeding and mixed breastfeeding were less common (21% and 36%,
respectively). The ANCOVA confirmed the association between exclusive breastfeeding and LAZ and
WAZ: exclusively breastfed infants had a higher mean (SE) LAZ (21.13, 0.12) and WAZ (20.41, 0.13) than
infants not being exclusively breastfed (21.59, 0.11, and 20.97, 0.11, respectively). There was no overall
significant association between breastfeeding practice and WLZ.
Conclusion: Exclusive breastfeeding of infants under 6 months is associated with higher mean LAZ and WAZ.
Promotion of exclusive breastfeeding in low-income countries is important in preventing growth retardation.
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Introduction
The burden of malnutrition in many developing

countries continues to be high and slows the potential

for individual, social and economic development.

High rates of wasting and stunting in children under

5 years of age reflect the serious challenges faced by

many developing countries, including inadequate

access to and availability of a healthy, varied diet,

improper feeding and caring practices, and poor

health and hygiene.1–3 Chronic malnutrition in

infants and children are major problems in

Malawi.4 In 2010, the Malawi Demographic Health

Survey (MDHS) showed that around 47% of children

under 5 years of age were classified as stunted

(chronic malnourished),5 defined as a length-for-age

Z-score (LAZ) ,22 SD.6 Several reviews of nutrition

interventions have demonstrated that increased

attention needs to be given to complementary feeding

interventions targeting children aged 6–23 months. In

developing countries, this is the age at which the peak

incidence of growth faltering, micronutrient deficien-

cies and infectious diseases occurs.8–10 The effects of

poor nutrition and poor health and care practices

resulting in stunting may also be associated with

delayed motor and mental development.11,12

Since 2008, the Flemish International Cooperation

Agency (FICA) funds the Food and Agriculture

Organization (FAO) of the United Nations’ project

‘Improving Food Security and Nutrition (IFSN)
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Policies and Programme Outreach’ in 12 Extension-

Planning Areas (EPAs) in Kasungu and Mzimba

districts in Malawi. To improve overall food diver-

sity, availability and accessibility, the project focuses

on strengthening the agricultural extension system

through the establishment of farmer field schools, the

distribution of and training on seeds and livestock,

and the introduction of improved methods of

agricultural production and irrigation systems. The

project pays special attention to infant and young

child feeding (IYCF) practices to improve food

diversity, and has assisted the government in devel-

oping teaching materials and training community

nutrition facilitators to improve caretakers’ knowl-

edge of IYCF in the programme area after the

recommended 6 months of exclusive breastfeeding

has elapsed.

For the optimal nutrition of healthy children of

this age, it is considered important that they be

exclusively breastfed for the first 6 months before

being given complementary food. The objective of

this study was to assess the nutritional status of

infants aged 0–6 months and their breastfeeding (BF)

status. This will facilitate understanding the chil-

dren’s starting point in terms of nutritional status

before complementary feeding is commenced.

The study was based on the hypothesis that

exclusively breastfed children demonstrate better

growth and are less stunted than those who are not

exclusively breastfed for the first 6 months of life.

Methods
Study area
In 2011, the IFSN project commenced supporting

food security and nutrition education in six EPAs in

the north of Kasungu and the south of Mzimba

District, in central and northern Malawi. Within

these EPAs, the project identified 24 sections which

were subsequently the sites of the research project.

In August/September 2011, a cross-sectional base-

line nutrition survey was conducted in the research

area before any nutrition education activities were

commenced.

Sampling procedure
The necessary sample size to examine the prevalence

of stunting in children aged 0–23 months was

estimated. It was estimated that at the time of the

survey 8000 children under 2 years were living in the

research area. Assuming 47% of stunting, a desired

precision of 6 5% and a design effect of 3, the sample

size calculated was 1096 children. A two-stage

probability sampling strategy was applied. The EPA

sections were the primary sampling units. At the first

sampling stage, three villages with probability sam-

pling proportional to population size were selected

per section using the software ENA for Smart.13 At

the second sampling stage, 15 households with

children under 2 years of age were randomly selected

from each village using the software R.14 The present

analysis includes data on the infants aged 0–

,6 months only (n 5 196).

Data collection
Care-givers with children under 2 years of age were

interviewed by trained local personnel in their native

language, Chichewa or Chitumbuka, using a pre-tested,

structured, standardised questionnaire with closed

questions. The questionnaire assessed socio-economic

variables, food security, the household’s and children’s

food intake and breastfeeding pattern, the care-giver’s

available time, access to health care facilities, water and

sanitation, and the care-giver’s knowledge of food and

feeding practices. Data on food and breast-milk intake

related to the previous 24 hours.

After the interview, the anthropometric measure-

ments of mothers, children and fathers when possible

were recorded. Children were weighed naked while

held by their mothers and their length was measured

wearing light clothing. Adults’ weights were taken

while wearing light indoor clothing and no shoes.

Height, length and weight were assessed to the

nearest 0.5 cm and 0.1 kg, respectively. All measures

were taken twice and the mean was used for analysis.

The maximum tolerated difference between the two

measurements was 0.7 cm for length and 0.5 kg for

weight.15 Weight was measured using standardised

digital flat scales with mother/child function (Seca

874, capacity 200 kg, SECA, Germany; kg to two

decimal points). Children’s recumbent length was

obtained using measuring boards (Seca 417, measure-

ment range 10–100 cm, SECA, Germany). Adults’

heights were measured with stadiometers (Seca 213,

measuring range 20–205 cm, SECA, Germany).

Data processing and analysis
Data were double-entered using EpiData 3.1 for MS

Windows.16 Anthropometric Z-scores for the chil-

dren were generated using the WHO open source

software ‘WHO Anthro’.17 Only data sets in which

the interviewed care-giver was also the biological

mother were used for further analysis. If a household

had twins, mothers were interviewed about both, but

only the data of the child with the registration

number one were included in the data analysis. The

statistical software SPSS (IBM SPSS version

20.0.0.2.) for MS Windows was used to perform

descriptive and explorative data analyses.

A t-test was applied to test for differences between

means. Differences between male and female infants

were tested using the Pearson x2 test for categorical

variables, as were differences in group characteris-

tics for exclusively and non-exclusively breastfed

infants. An ANCOVA (analysis of co-variance) was
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performed to determine whether exclusively breastfed

infants showed better growth than non-exclusively

breastfed ones. Significance was estimated using the

F-test at the 5% level. The risk of receiving

complementary foods before the age of 6 months

was calculated using the Kaplan–Meier life table

method for censored data. A quantile regression was

applied to estimate the effects of breastfeeding on

growth at different length-for-age Z-scores by Stata

version 10, using the procedure sqreg for simulta-

neous-quantile regression.

Anthropometry
The following indicators were used to define the

infants’ nutritional status:

N Stunting: length-for-age Z-score (LAZ) ,22 SD of
the reference population, indicator for long-term
nutritional deprivation;

N Wasting: weight-for-length Z-score (WLZ) ,22 SD
of the reference population, indicator for acute
malnutrition;

N Underweight: weight-for-age Z-score (WAZ) ,22
SD of the reference population, indicator commonly
used for growth monitoring (non-specific malnutri-
tion).

Anthropometric Z-scores for WAZ, LAZ and WLZ

were calculated on the basis of the WHO growth

standards for children ,5 year of age.6 Mothers’

nutritional status was determined by body mass index

[BMI, weight (kg)/height2 (m2)]. Normal BMI ranged

from 18.5 to 25 kg/m2. BMI .25 kg/m2 indicated

overweight and BMI ,18.5 kg/m2 was taken as

underweight.7

Exclusive breastfeeding
Exclusive breastfeeding was defined according to the

WHO indicator for IYCF practices, i.e. giving only

breast-milk to the infant (directly from the breast or

expressed) and nothing else to drink or eat with the

exception of vitamin/mineral supplements or medi-

cines within the previous 24 hours.18 Non-exclusive

breastfeeding was defined as having given breast-milk

and other liquids and/or foods within the previous

24 hours. For data analysis, the indicators for

breastfeeding practices were summarised into a

categorical variable with the value of one for

exclusive breastfeeding and two for non-exclusive

breastfeeding.

Episodes of illness
Diarrhoea was determined as perceived by mothers,

or as three or more loose or watery stools per day, or

blood in the stool. Acute respiratory infection (ARI)

was estimated by asking mothers whether their

children had been ill with a cough accompanied by

short, rapid breathing. The reference period for all

illnesses was the 2 weeks before the survey.

Level of education
Years of schooling were calculated on the following

basis: no education, 0 years; some primary education,

4 years; completed primary education, 8 years; some

secondary education, 10 years; completed secondary

education, 12 years; and more than secondary

education, 15 years.

Ethical approval
The study was granted ethical approval by the

Institutional Review Board of the faculty of medi-

cine, Justus Liebig University Giessen, Germany, and

by the National Health Sciences Research Committee

in Malawi. Participants were not coerced to engage in

the study activities and written, informed consent was

sought from participants before any data were

collected. For illiterate respondents, a thumb print

was taken as signature. Confidentiality of the data

and the participants’ privacy were respected at all

times. The study has been registered with the German

Clinical Trials Register in Freiburg, Germany

(DRKS00003234).

Results
In total, 1041 households with children aged

,2 years participated in the survey in 2011. Among

these, 208 infants were under 6 months. In three

cases, the primary care-giver was not the infant’s

mother and so they were excluded from the analysis.

Of 205 mother–child pairs, nine datasets of anthro-

pometric data for either the infant or the mother were

incomplete and were therefore excluded. Multiple

imputation was undertaken for the incomplete

datasets and included into the models to keep the

remaining 205 cases. There was no significant change

in the power of the models and the results. Finally,

only mother–child pairs with complete datasets were

included in the data analyses.

Table 1 illustrates the socio-demographic charac-

teristics of the respondents stratified by breastfeeding

practice. The majority of households were of

Tumbuka (73%) or Chewa (18%) ethnicity, which is

typical of the study region. Households were pre-

dominantly male-headed (94%) and household heads

had received an average 8 years of schooling. Main

source of income was farming (76%). The majority of

mothers were married monogamously (85%) and had

attended school for an average 6 years. However, 8%

never attended school. Maternal BMI ranged from

16.4 kg/m2 (minimum) to 29.4 kg/m2 (maximum) and

most had a normal BMI (88%). Slightly more infants

were male (54%).

The prevalence of exclusive breastfeeding of infants

0-, 6 months was 43% (n 5 85) and of non-exclusive

breastfeeding was 57% (n 5 111) (Fig. 1). Exclusive

breastfeeding was less common in older infants,

ranging from 81% of infants ,1 month to 15% of
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infants aged 5 months. The mean (SD) age of the

exclusively breastfed infants was 85.7 days (48.8, 2–

178), and of the non-exclusively breastfed infants was

120.1 days (47.68, 16–182, median 130). The non-

exclusively breastfed group were further divided into

those who received plain water only (36%) and those

given various liquids and/or complementary foods

(64%).

The liquids and complementary foods given to

non-exclusively breastfed infants in the 24 hours

before the survey are presented in Table 2. They

most commonly received water, thin porridge and

other water-based liquids. Complementary foods

were mainly from three food groups: grains, roots

and tubers; legumes and nuts; and dairy products.

Breastfeeding status did not differ significantly

between male and female infants x2 (1) 5 1.67, P 5

0.197. There were no significant differences between

both groups’ mothers in age, height, weight or BMI.

Table 3 shows the variables tested for association

with exclusive and non-exclusive breastfeeding.

Mother’s behaviour related to exclusive breastfeeding

included skin-to-skin contact within 1 hour of birth,

and seeking advice on child feeding from health

professionals (x2 (1) 5 4.02, P 5 0.045 and x2 (1) 5

8.52, P 5 0.004, respectively). Exclusively breastfed

infants had significantly fewer episodes of fever and/

or diarrhoea during the 2 weeks before the survey (x2

(1) 5 11.26, P 5 0.001 and x2 (1) 5 12.13, P , 0.001,

respectively). Higher education levels of both mothers

and heads of households were related to higher rates

of exclusive breastfeeding [t (193) 5 3.39, P 5 0.001

and t (168) 5 2.485, P 5 0.015, respectively]. There

Figure 1 Breastfeeding pattern of study infants at the time

of data collection (n 5 196)

Table 1 Maternal and infant socio-demographic characteristics stratified by breastfeeding practice

Exclusive Non-exclusive

Variables Total n (%) n (%)

Male 105 50 (58.8) 55 (49.5)
Female 91 35 (41.2) 56 (50.5)
Ethnicity:

Chewa 36 18 (21.2) 18 (16.2)
Tumbuka 143 57 (67.1) 86 (77.5)
Other 17 10 (11.7) 7 (6.3)

Source of income:
Farming 149 64 (75.3) 85 (76.6)
Other self-employment 23 12 (14.1) 11 (9.9)
Employed 24 9 (10.6) 15 (13.5)

Water and sanitation:*

Improved water source 158 67 (78.8) 91 (82.0)
Improved sanitation facility 65 34 (40.0) 31 (27.9)

Head of household’s education:
Don’t know 1 0 1 (0.9)
None 2 1 (1.2) 1 (0.9)
Some primary education 82 25 (29.4) 57 (51.4)
Completed primary education 41 19 (22.4) 22 (19.8)
Some secondary education 34 18 (21.2) 16 (14.4)
Completed secondary/higher education 36 22 (25.9) 13 (12.6)

Mothers’ education:
None 16 5 (5.9) 11 (9.9)
Some primary education 116 45 (52.9) 71 (64.0)
Completed primary education 30 14 (16.5) 16 (14.4)
Some secondary education 23 15 (17.6) 8 (7.2)
Completed secondary education 11 6 (7.1) 5 (4.5)

Maternal marital status:
Married, monogamous 166 77 (90.6) 89 (80.2)
Married, polygamous 25 7 (8.2) 18 (16.2)
Single/separated/widowed 5 1 (1.2) 4 (3.6)

Maternal BMI (kg/m2):
,18.5 7 5 (5.9) 2 (1.8)
18.5–24.9 171 72 (84.7) 99 (89.2)
.24.9 18 8 (9.4) 10 (9.0)

* Drinking water from an improved source was defined as: water piped into dwelling, yard or plot, public tap, borehole, protected
spring and rainwater. Improved sanitation facility was defined as flush/pour-flush to: piped sewer system, septic tank, pit latrine,
unknown place/not known, ventilated improved pit latrine, pit latrine with slab, composting toilet.
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were no significant differences between the groups

with regard to early initiation of breastfeeding

(,1 hr), gender of head of household, source of

income (farming vs non-farming), maternal marital

status, maternal age (years), maternal BMI (kg/m2)

and ARI during the previous 2 weeks.

There were no significant differences between boys

and girls in WAZ or WLZ. Only the LAZ score was

significantly different [t (194) 5 22.50, P 5 0.01]:

girls had a higher mean (SD) LAZ [21.17 (1.11)] than

boys [21.55 (1.02)].

Group differences between exclusive and non-

exclusive breastfeeding were analysed after adjust-

ment for the covariates age of child, height and

weight of mother, average years of schooling of

household head and mother, advice on child feeding

from health professionals and skin-to-skin contact

within 1 hour of birth. Pairwise comparison demon-

strated significantly higher mean values for length

and weight of exclusively breastfed infants (Table 4)

who on average were 1.08 cm longer and 0.46 kg

heavier [F (1, 186) 5 9.82; P 5 0.003 and F (1, 186) 5

15.20, P , 0.001, respectively). With age as a

covariate, there was significant interaction between

breastfeeding practice and mean weight. Dis-

aggregated into age groups and using the estimated

marginal mean of weight (kg) for each month, there

were significant differences only for infants aged

2 months [mean 5 5.26, (SE 0.08) vs 5.00 (SE 0.10), P

5 0.047], 3 months [mean 6.06 (SE 0.09) vs mean 5.59

(SE 0.07), P , 0.001], 4 months [mean 6.83 (SE 0.11)

vs mean 6.16 (SE 0.07), P , 0.001] and 5 months

[mean 7.60 (SE 0.15) vs mean 6.74 (SE 0.10), P 5

0.001] with higher mean values for exclusive breast-

feeding (Table 5).

ANCOVA confirmed the significant influence of

breastfeeding practices on LAZ and WAZ [F (1,185)

7.48, P 5 0.007, F (1,186) 10.77, P 5 0.001,

respectively): exclusively breastfed infants had higher

mean (SE) LAZ [21.13 (0.12)] and WAZ [20.41

(0.13)] than those who were not being exclusively

breastfed [21.59 (0.11), 20.97 (0.11), respectively].

There were no significant differences in WLZ scores

between the groups. However, the interaction between

breastfeeding practice and the infant’s age was

Table 2 Frequency of giving liquids and complementary
foods in the previous 24 hours to non-exclusively
breastfed children

Variable Total n (%)

Liquids received: 111
Water 84 (75.7)
Thin porridge 43 (38.7)
Tea/infusion, water-based liquids 36 (32.4)
Milk, yoghurt 6 (5.4)
Juice 5 (4.5)
Infant formula 3 (2.7)

Complementary foods received: 71
Grains, roots & tubers 63 (88.7)
Legumes & nuts 12 (16.9)
Dairy produce 16 (22.5)
Flesh foods 2 (2.8)
Eggs 1 (1.4)
Vitamin A-rich foods 3 (4.2)
Other fruit & vegetables 5 (7.0)

Table 3 Variables associated with breastfeeding practices

Exclusive Non-exclusive

P-valueVariable Total n (%) n (%)

Skin-to-skin contact within
1 hr of birth

196 77 (90.6) 89 (80.2) 0.045

Mother received advice on
child feeding from
health professional

196 74 (87.1) 77 (69.4) 0.004

Had fever within last 2 wks 196 20 (23.5) 52 (46.8) 0.001
Had diarrhoea within last
2 wks

196 9 (10.6) 35 (31.5) ,0.001

Had ARI within last 2 wks 195 42 (49.4) 59 (53.6) 0.558
Breastfeeding initiated
within 1 hr 2of birth

196 61 (71.8) 73 (65.8) 0.371

Male-headed household 195 81 (96.4) 102 (91.9) 0.192
Farming is main income 196 65 (76.5) 87 (78.4) 0.751
Mothers’ marital status: 196

Monogamous 77 (90.6) 89 (80.2) 0.089*
Polygamous 7 (8.2) 18 (16.2)
Single/separated/widowed 1 (1.2) 4 (3.6)

Total Mean (SD) Mean (SD) P-value

Average years of schooling:
Head of household 195 8.30 (3.34) 6.68 (3.19) 0.001
Mother 196 6.07 (3.23) 4.97 (2.92) 0.015
Maternal age, yrs 188 26.7 (5.93) 26.6 (6.44) 0.985
Maternal BMI, kg/m2 196 22 (2.22) 22 (2.29) 0.881

* Mann–Whitney U-test: differences between exclusive and non-exclusive; ARI, acute respiratory infection.
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significant for WLZ, leading to a second detailed

analysis disaggregated into age groups. This analysis

confirmed the significant differences between exclusive

and non-exclusive breastfeeding for infants aged 4 and

5 months: those who were exclusively breastfed had

higher mean (SE) WLZ [0.81 (0.17) vs 0.28 (0.11), P 5

0.012 and 0.92 (0.23) vs 0.14 (0.15), P 5 0.005,

respectively] (Table 6).

Kaplan–Meier analysis demonstrated that, on

average, complementary food was introduced to boys

at 4.03 months (SE 0.213) and to girls at 4.2 months

(SE 0.243) (Fig. 2). However, the difference was not

significant.

Quantile regression estimated an effect of breast-

feeding on growth at the 25th, 50th and 75th

percentiles with length-for-age Z-scores of 0.46

(95% CI 0.14–0.95), 0.58 (95% CI 0.22–0.94) and

0.53 (95% CI 0.09–0.97), respectively (all P , 0.05)

(Fig. 3). This significant difference in LAZ of around

0.5 between exclusively and non-exclusively breastfed

infants was observed regardless of whether they had a

low, medium or high LAZ.

Discussion
Infants under 6 months of age who were exclusively

breastfed were longer, heavier and less likely to be

stunted than non-exclusively breastfed infants. This

effect was equally high at the different LAZ

percentiles tested in the quantile regression.

Introduction of any other liquid or food apart from

breast-milk, especially before the age of 4 months, is

associated with increased risk of gastro-intestinal

disease, which may result in growth retardation,

micronutrient deficiencies and vulnerability towards

various infectious diseases within the first 2 years of

life.2,19 Although higher rates of diarrhoea and fever

could lead to stunted growth, no significant association

between growth retardation in infants with diarrhoea

and/or fever and their breastfeeding status could be

detected. Prevalence of diarrhoea and/or fever was

assessed by asking the mother about episodes in the

2 weeks before the data were collected. More detail

about the number of times these illnesses occurred and

their severity and duration might be required to

significantly link them with growth retardation.

The rates of diarrhoea and fever were found to be

higher among non-exclusively breastfed infants. As

6 months of exclusive breastfeeding is often associated

with lower rates of respiratory and gastro-intestinal

tract infections, the findings here confirm those of

other studies.19–22 There was no significant difference

between the groups in access to safe drinking water

(exclusively breastfed group 79%, non-exclusively

breastfed 82%). Therefore, differences in the incidence

Table 4 ANCOVA* results of breastfeeding practices associated with growth of the child

Variable Breastfeeding n Mean SE 95% CI P-value

Weight (kg) Exclusive 85 6.03 0.09 5.86–6.20 ,0.001
Non-exclusive 111 5.57 0.07 5.42–5.71

Length (cm) Exclusive 85 59.00 0.26 58.48–59.51 0.003
Non-exclusive 111 57.92 0.22 57.49–58.36

LAZ Exclusive 85 21.13 0.12 21.37–20.88 0.007
Non-exclusive 111 21.59 0.11 21.80–21.38

WAZ Exclusive 85 20.41 0.13 20.66–20.17 0.001
Non-exclusive 111 20.97 0.11 21.18–20.76

WLZ Exclusive 85 0.70 0.13 0.44–0.95 0.131
Non-exclusive 111 0.43 0.11 0.21–0.65

* Values are differences based on ANCOVA models with covariates at the following values: infant’s age in days, 105.91; mean height of
mother, 156.33; mean weight of mother, 53.89; mean years of mothers’ schooling, 5.46; mean years of schooling of household head,
7.38; advice on child feeding from health professional, 1.22; skin-to-skin contact within 1 hr of birth, 1.15.

Table 5 ANCOVA* results of breastfeeding practice associated with infant’s, disaggregated into five age groups

Age, mths Breastfeeding n Mean, kg SE 95% CI P-value

0 Exclusive 17 3.69 0.14 3.42–3.97 0.536
Non-exclusive 4 3.83 0.17 3.49–4.17

1 Exclusive 10 4.49 0.10 4.29–4.69 0.701
Non-exclusive 14 4.42 0.13 4.16–4.68

2 Exclusive 18 5.26 0.08 5.10–5.42 0.047
Non-exclusive 14 5.00 0.10 4.81–5.19

3 Exclusive 18 6.06 0.09 5.88–6.23 ,0.001
Non-exclusive 16 5.59 0.07 5.44–5.73

4 Exclusive 15 6.83 0.11 6.60–7.05 ,0.001
Non-exclusive 24 6.16 0.07 6.02–6.31

5 Exclusive 7 7.60 0.15 7.30–7.90 ,0.001
Non-exclusive 39 6.74 0.10 6.55–6.93

* Values are differences based on an ANCOVA model with covariates at the following values: mean height of mother, 156.3; mean
weight of mother, 53.9; mean years of mothers’ schooling, 5.46; mean years of schooling of household head, 7.37; advice on child
feeding from health professional, 1.22; skin-to-skin contact within 1 hr of birth, 1.15.

Kuchenbecker et al. Breastfeeding & infant growth

6 Paediatrics and International Child Health 2014 VOL. 0 NO. 0



of diarrhoea might be related to hygiene and food

safety practices rather than to the source of drinking

water.

Liquids and/or complementary foods before the

recommended age of 6 months were given to 57% of

the 208 infants surveyed.23 Compared with national

data, the data on exclusive breastfeeding deviate from

the 2010 MDHS findings in which 71% of infants

aged 0–5 months were exclusively breastfed, almost

30% more than in this study.5 A much lower rate,

only 4% of infants exclusively breastfed for 6 months,

was found in another Malawi study in which 65% of

the children received, for example, a herbal infusion,

water or porridge in the first month of life.24 The

differences might be explained by different methods

of assessing exclusive breastfeeding. In this study

exclusive breastfeeding was assessed using the 24-

hour recall method recommended by WHO.18 Thus,

recall bias cannot be excluded. In addition, urban vs

rural and seasonal differences might play a role.

Finally, as the official recommendation is ‘6 months

exclusive breastfeeding’, there might have been some

over-reporting following national campaigns when

the MDHS was conducted.25

Early initiation of breastfeeding is important for

both mother and child. The exclusively breastfed

infants experienced skin-to-skin contact within an

hour of birth, significantly more often than in those

who were non-exclusively breastfed. Less than 75% of

infants in the exclusively breastfed group and around

65% in the non-exclusively breastfed group were put

to the breast within 1 hour of birth. These findings

for early initiation of breastfeeding differ from the

MDHS which reported approximately that 95% of all

infants were put to the breast within an hour of

birth.5 Again, the difference might be explained by

regional variance (urban vs rural) and over-reporting

in the national survey. Early initiation of breastfeed-

ing is considered to be important as it has been found

in Kenya to be associated with longer duration and

higher rates of exclusive breastfeeding in general.26

Breastfeeding in the first days of life provides the

newborn with colostrum which is rich in nutrients

and antibodies which are important for the develop-

ment of the intestinal microbiota and the immune

system.23,27,28 Colostrum is secreted only within the

Table 6 ANCOVA* results of breastfeeding practice associated with infant’s WLZ, disaggregated into five age groups

Age, mths Breastfeeding n Mean SE 95% CI P-value

0 Exclusive 17 0.37 0.21 20.05–0.78 0.150
Non-exclusive 4 0.85 0.26 0.34–1.37

1 Exclusive 10 0.48 0.16 0.17–0.79 0.373
Non-exclusive 14 0.71 0.20 0.32–1.10

2 Exclusive 18 0.59 0.12 0.34–0.83 0.917
Non-exclusive 14 0.57 0.15 0.28–0.86

3 Exclusive 18 0.70 0.13 0.44–0.96 0.119
Non-exclusive 16 0.42 0.11 0.20–0.64

4 Exclusive 15 0.81 0.17 0.47–1.15 0.012
Non-exclusive 24 0.28 0.11 0.06–0.50

5 Exclusive 7 0.92 0.23 0.46–1.37 0.005
Non-exclusive 39 0.14 0.15 20.15–0.42

* Covariates appearing in the model are evaluated at the following values: mean height of mother, 156.33; mean weight of mother,
53.89; mean years of mother’s schooling, 5.46; mean years of schooling of household head, 7.37; advice on child feeding from health
professional, 1.22; skin-to-skin contact within 1 hr of birth, 1.15.

Figure 2 Cumulative probability of exclusive breastfeeding

(survival function)

Figure 3 Effect of exclusive breastfeeding on length-for-age

Z-score (rhombi mark the mean effect, the crosses above and

below indicate the 95% CI; model covariates: infant’s gender,

mother’s education; bootstraps 2000; pseudo R2 of 25th–

75th percentiles: 0.06, 0.07 and 0.08, respectively
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first 2–3 days after delivery. Almost all children in

this study (97%) were breastfed within a day of

delivery, and they therefore received colostrum.

As observed in other studies, giving traditional

liquids and early complementary feeding is common

in Malawi.24,29 In particular, giving water to infants is

widespread and considered a necessity for optimal

growth and health in Malawi as well as in other

eastern sub-Saharan countries such as Tanzania and

Mozambique.30,31 The negative effect of complemen-

tary feeding before the age of 6 months and growth

retardation has also been documented in various

other studies.24,32,33

A prospective cohort study in southern Malawi in

1996 showed that 30% of the infants observed

received complementary foods within the first month

of life.34 This is similar to results of an earlier

prospective cohort study in 1993–1994, also in

Southern Malawi, which reported that 40% of

children aged 2 months were given complementary

foods.35 The national MDHS for 2010 reported that

10% of infants up to 3 months of age received

complementary feeds, indicating a behaviour change.

However, the proportion in infants aged 4–5 months

dramatically increased to over 45%.5 In our study,

50% of male and female infants aged 4 and 5 months

had received complementary food, thus, slightly

higher than the national level. Much remains to be

done to inform families of the health risks associated

with the early introduction of complementary feeding

and to support mothers practicing exclusive breast-

feeding for 6 months.

Almost all mixed-fed infants (89%) in this study

received complementary food such as grains, roots or

tubers, which are used to prepare porridge such as

‘phala’. The porridge is usually a watery, maize-based

porridge of very limited nutritional value.5,24,34,35

In Malawi, an important factor in child nutrition,

health and growth is the high prevalence (13%) of

HIV-infected women of reproductive age (15–

49 years).5 Global guidelines for HIV-infected

mothers recommend exclusive breastfeeding when

breast-milk replacement is not acceptable, feasible,

affordable, safe or sustainable. Several studies have

demonstrated that postnatal mother-to-child-trans-

mission through breastfeeding is less likely in infants

who are exclusively or predominantly breastfed than

in those given mixed feeds in the first 6 months of

life.36–38 Therefore, exclusive breastfeeding for the

first 6 months needs to be promoted and encouraged

to prevent mother-to-child-transmission of HIV. In

this regard, it is critical that the majority of Malawian

mothers breastfeed their infants for longer with

around 80% of children under 2 years still being

breastfed.5 This practice requires even more informa-

tion and counselling since children of HIV-infected

mothers are at risk of infection if breast problems are

not treated promptly.39 Therefore, WHO recom-

mends the provision of specific guidance and support

to HIV-infected and breastfeeding mothers to avoid

harmful nutritional and psychological consequences

and to maintain breast health.40

This study’s data show a positive association

between advice from health workers and exclusive

breastfeeding. This might be the result of increased

governmental promotion of exclusive breastfeeding

in the national policy for IYCF in Malawi.25 In a

study nearly 20 years ago in southern Malawi, advice

on child feeding by health professionals (including

breastfeeding) was negatively associated with dura-

tion of exclusive breastfeeding.34 This seems to have

changed, at least in urban areas where women

delivering with attendance by a trained health

professional are more likely to practice exclusive

breastfeeding, as was shown recently in Kenya.41 The

potential of pro-breastfeeding policies to improve

infants’ nutritional status is remarkable, given that

infant feeding practices are influenced by many

traditional and cultural factors, apart from knowl-

edge and the difficulties of breastfeeding which

mothers experience.26,42–45

This study has some limitations. The validity of

defining exclusive or non-exclusive breastfeeding only

according to 24-hour recall might be questioned;46

according to WHO, infants can be classified as

exclusively breastfed even when they have received

early supplementary feeding and traditional fluids.18

Health data, such as on fever and diarrhoea, were

reported by mothers without any proof of signs and

symptoms; duration of ill-health was not assessed and

only a period of 2 weeks before the survey was

covered.

However, this study does confirm the importance

of exclusively breastfeeding infants for the first

6 months, especially in low-income countries such

as Malawi. Exclusive breastfeeding is associated with

better growth of infants under 6 months and should

be further promoted as a factor in reducing stunting.

The study identified success in increasing exclusive

breastfeeding rates as well as identifying further

requirements for health and nutrition education

interventions within the national public health nutri-

tion programmes.
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1 Motarjemi Y, Käferstein F, Moy G, Quevedo F. Contaminated

weaning food: a major risk factor for diarrhoea and associated
malnutrition. Bull WHO. 1993;71:79–92.

2 Brown K, Dewey K, Allen L. Complementary feeding of young
children in developing countries: a review of current scientific
knowledge. Geneva: WHO, 1998.

3 United Nations Standing Committee on Nutrition. 6th Report
on the World Nutrition Situation: Progress in Nutrition, 2010;
p 134. Available from: http://www.unscn.org/files/Publications/
RWNS6/report/SCN_report.pdf

4 National Statistical Office, Malawi, and ORC Macro. Malawi
Demographic and Health Survey 2004. Calverton, MD: NSO
and ORC Macro, 2005. Available from: http://dhsprogram.
com/pubs/pdf/FR175/FR-175-MW04.pdf

5 National Statistical Office, ICF Macro. Malawi Demographic
and Health Survey 2010. Zomba, Malawi, and Calverton, MD:
NSO and ICF Macro, 2011; p. 603. Available from: http://
www.measuredhs.com/pubs/pdf/FR247/FR247.pdf

6 World Health Organization. Child Rrowth Standards Length/
height-for-age, Weight-for-age, Weight-for-length, Weight-for-
height and Body Mass Index-for-age: Methods and
Development Geneva: WHO, 2006. Available from: http://
www.who.int/childgrowth/standards/Technical_report.pdf

7 World Health Organization. Physical Status: the Use and
Interpretation of Anthropometry: Report of a WHO Expert
Committee. Geneva: WHO, 1995.

8 Bhutta ZA, Ahmed T, Black RE, Cousens S, Dewey K,
Giugliani E, et al. What works? Interventions for maternal and
child undernutrition and survival. Lancet. 2008;371:417–40.

9 Ashworth A, Ferguson E. Dietary counseling in the manage-
ment of moderate malnourishment in children. Food Nutr Bull.
2009;30 (3 Suppl):S405–33.

10 Shi L, Zhang J. Recent Evidence of the Effectiveness of
Educational Interventions for Improving Complementary
Feeding Practices in Developing Countries, 2010. Available
from: http://tropej.oxfordjournals.org/content/early/2010/06/16/
tropej.fmq053.full.pdfzhtml

11 Gibson RS, Abebe Y, Hambidge KM, Arbide I, Teshome A,
Stoecker BJ. Inadequate feeding practices and impaired growth
among children from subsistence farming households in
Sidama, Southern Ethiopia. Matern Child Nutr. 2009;5:260–75.

12 Wu L, Katz J, Mullany LC, Haytmanek E, Khatry SK,
Darmstadt GL, et al. Association between nutritional status
and positive childhood disability screening using the Ten
Questions Plus Tool in Sarlahi, Nepal. J Health Popul Nutr.
2010;28:585–94.

13 ENA for SMART, 2011. Available from: http://www.nutrisur
vey.de/ena_beta/index.htm

14 The R Project for Statistical Computing. Available from: http://
www.r-project.org/

15 Cogill B. Anthropometric Indicators Measurement Guide,
2003. Available from: http://www.fantaproject.org/downloads/
pdfs/anthro_2003.pdf

16 Epidata Association. EpiData Software, 2008 Available from:
http://www.epidata.dk/download.php

17 Hey I, Have I. WHO Anthro 2005 for Personal Computers,
2006. Available from: http://www.who.int/entity/childgrowth/
software/WHOAnthro2005_PC_Manual.pdf

18 World Health Organization. Indicators for Assessing Infant
and Young Child Feeding Practices: Part 2. Measurement.

Geneva: WHO, 2010. Available from: http://whqlibdoc.who.
int/publications/2010/9789241599290_eng.pdf

19 Kramer MS, Guo T, Platt RW, Sevkovskaya Z, Dzikovich I,
Collet J-P, et al. Infant growth and health outcomes associated
with 3 compared with 6 mo of exclusive breastfeeding. Am J
Clin Nutr. 2003;78:291–5.

20 Duijts L, Jaddoe VWV, Hofman A, Moll HA. Prolonged and
exclusive breastfeeding reduces the risk of infectious diseases in
infancy. Pediatrics. 2010;126:e18–25.

21 Mihrshahi S, Oddy WH, Peat JK, Kabir I. Association between
infant feeding patterns and diarrhoeal and respiratory illness: a
cohort study in Chittagong, Bangladesh. Int Breastfeed J. 2008;3:28.

22 Koyanagi A, Humphrey JH, Moulton LH, Ntozini R, Mutasa
K, Iliff P, et al. Effect of early exclusive breastfeeding on
morbidity among infants born to HIV-negative mothers in
Zimbabwe. Am J Clin Nutr. 2009;89:1375–82.

23 World Health Organization. Infant and Young Child Feeding:
Model Chapter for Textbooks for Medical Students and Allied
Health Professionals. Geneva: WHO, 2009. Available from:
http://www.ncbi.nlm.nih.gov/books/NBK148965/

24 Kerr RB, Berti PR, Chirwa M. Breastfeeding and mixed feeding
practices in Malawi: timing, reasons, decision makers, and child
health consequences. Food Nutr Bull. 2007;28:90–9.

25 World Health Organization, Malawi Office. 2010 Annual
Report. Malawi: WHO, 2011.

26 Arusei RJ, Ettyang GA, Esamai F. Feeding patterns and
growth of term infants in Eldoret, Kenya. Food Nutr Bull.
2011;32:307–14.

27 Harmsen HJ, Wildeboer-Veloo AC, Raangs GC, Wagendorp
AA, Klijn N, Bindels JG, et al. Analysis of intestinal flora
development in breast-fed and formula-fed infants by using
molecular identification and detection methods. J Pediatr
Gastroenterol Nutr. 2000;30:61–7.

28 Penders J, Thijs C, Vink C, Stelma FF, Snijders B, Kummeling
I, et al. Factors influencing the composition of the intestinal
microbiota in early infancy. Pediatrics. 2006;118:511–21.

29 Kamudoni P, Maleta K, Shi Z, De Paoli M, Holmboe-Ottesen
G. Breastfeeding perceptions in communities in Mangochi
district in Malawi. Acta Pædiatrica. 2010;99:367–72.

30 Thairu L, Pelto G. Newborn care practices in Pemba Island
(Tanzania) and their implications for newborn health and
survival. Matern Child Nutr. 2008;4:194–208.

31 Arts M, Geelhoed D, De Schacht C, Prosser W, Alons C, Pedro
A. Knowledge, beliefs, and practices regarding exclusive
breastfeeding of infants younger than 6 months in
Mozambique: a qualitative study. J Hum Lact Off J Int Lact
Consult Assoc. 2011;27:25–32; quiz 63–5.

32 Queiroz VA de O, Assis AMO, Pinheiro SMC, Junior H da CR.
Predictors of linear growth in the first year of life of a
prospective cohort of full term children with normal birth
weight. J Pediatr (Rio J). 2012;88:79–86.

33 Espo M, Kulmala T, Maleta K, Cullinan T, Salin M-L, Ashorn
P. Determinants of linear growth and predictors of severe
stunting during infancy in rural Malawi. Acta Pædiatr.
2002;91:1364–70.

34 Vaahtera M, Kulmala T, Hietanen A, Ndekha M, Cullinan T,
Salin M-L, et al. Breastfeeding and complementary feeding
practices in rural Malawi. Acta Pædiatr. 2001;90:328–32.

35 Kalanda BF, Verhoeff FH, Brabin BJ. Breast and complemen-
tary feeding practices in relation to morbidity and growth in
Malawian infants. Eur J Clin Nutr. 2005;60:401–7.

36 World Health Organization. HIV Transmission Through
Breastfeeding: A Review of Available Evidence: 2007 Update.
Geneva: WHO, 2008.

37 Coovadia HM, Rollins NC, Bland RM, Little K, Coutsoudis
A, Bennish ML, et al. Mother-to-child transmission of HIV-1
infection during exclusive breastfeeding in the first 6 months of
life: an intervention cohort study. Lancet. 2007;369:1107–16.

38 Iliff PJ, Piwoz EG, Tavengwa NV, Zunguza CD, Marinda ET,
Nathoo KJ, et al. Early exclusive breastfeeding reduces the risk
of postnatal HIV-1 transmission and increases HIV-free
survival. AIDS Lond Engl. 2005;19:699–708.

39 Langa L. Breast is always best, even for HIV-positive mothers.
Bull WHO. 2010;88:9–10.

40 World Health Organization. Guidelines on HIV and Infant
Feeding 2010: Principles and Recommendations for Infant
Feeding in the Context of HIV and a Summary of Evidence.
Geneva: WHO, 2010.

41 Kimani-Murage EW, Madise NJ, Fotso J-C, Kyobutungi C,
Mutua MK, Gitau TM, et al. Patterns and determinants of
breastfeeding and complementary feeding practices in urban

Kuchenbecker et al. Breastfeeding & infant growth

Paediatrics and International Child Health 2014 VOL. 0 NO. 0 9

http://www.maneyonline.com/action/showLinks?pmid=19025613&crossref=10.1186%2F1746-4358-3-28
http://www.maneyonline.com/action/showLinks?pmid=17398310&crossref=10.1016%2FS0140-6736%2807%2960283-9&isi=000245323700031
http://www.maneyonline.com/action/showLinks?pmid=20055783&crossref=10.1111%2Fj.1651-2227.2009.01603.x&isi=000274147200012
http://www.maneyonline.com/action/showLinks?pmid=19339398&crossref=10.3945%2Fajcn.2008.26810&isi=000265394300015
http://www.maneyonline.com/action/showLinks?pmid=18582353&crossref=10.1111%2Fj.1740-8709.2008.00135.x&isi=000256860300004
http://www.maneyonline.com/action/showLinks?pmid=15821396&crossref=10.1097%2F01.aids.0000166093.16446.c9&isi=000228739900007
http://www.maneyonline.com/action/showLinks?pmid=21177988&crossref=10.1177%2F0890334410390039&isi=000286595100004
http://www.maneyonline.com/action/showLinks?pmid=20428346&isi=000273899800006
http://www.maneyonline.com/action/showLinks?pmid=22344528&crossref=10.2223%2FJPED.2143&isi=000301165500013
http://www.maneyonline.com/action/showLinks?pmid=17718016&isi=000245823200010
http://www.maneyonline.com/action/showLinks?pmid=21615957&crossref=10.1186%2F1471-2458-11-396
http://www.maneyonline.com/action/showLinks?pmid=18206226&crossref=10.1016%2FS0140-6736%2807%2961693-6&isi=000252992700032
http://www.maneyonline.com/action/showLinks?pmid=12578296&crossref=10.1111%2Fj.1651-2227.2002.tb02835.x&isi=000180772500021
http://www.maneyonline.com/action/showLinks?pmid=8440042&isi=A1993KR35200011
http://www.maneyonline.com/action/showLinks?pmid=22590963&isi=000299133300001
http://www.maneyonline.com/action/showLinks?isi=000270929900004
http://www.maneyonline.com/action/showLinks?pmid=11332176&crossref=10.1111%2Fj.1651-2227.2001.tb00313.x&isi=000168252700017
http://www.maneyonline.com/action/showLinks?pmid=20572929&crossref=10.1111%2Fj.1740-8709.2008.00179.x&isi=000266981000008
http://www.maneyonline.com/action/showLinks?crossref=10.1038%2Fsj.ejcn.1602330&isi=000235668700015
http://www.maneyonline.com/action/showLinks?pmid=10630441&crossref=10.1097%2F00005176-200001000-00019&isi=000084603100017
http://www.maneyonline.com/action/showLinks?pmid=12885711&isi=000184366300016
http://www.maneyonline.com/action/showLinks?pmid=20566605&crossref=10.1542%2Fpeds.2008-3256&isi=000279431000026
http://www.maneyonline.com/action/showLinks?pmid=21261204&crossref=10.3329%2Fjhpn.v28i6.6607&isi=000284993500008
http://www.maneyonline.com/action/showLinks?pmid=16882802&crossref=10.1542%2Fpeds.2005-2824&isi=000239440600010


informal settlements, Nairobi, Kenya. BMC Public Health.
2011;11:396.

42 Kruger R, Gericke G. A qualitative exploration of rural feeding
and weaning practices, knowledge and attitudes on nutrition.
Public Health Nutr. 2007. Available from: http://www.journals.
cambridge.org/abstract_S1368980003000284

43 Agunbiade OM, Ogunleye OV. Constraints to exclusive breast-
feeding practice among breastfeeding mothers in Southwest
Nigeria: implications for scaling up. Int Breastfeed J. 2012;7:5.

44 Fjeld E, Siziya S, Katepa-Bwalya M, Kankasa C, Moland KM,
Tylleskär T, et al. ‘No sister, the breast alone is not enough for

my baby’: a qualitative assessment of potentials and barriers in
the promotion of exclusive breastfeeding in southern Zambia.
Int Breastfeed J. 2008;3:26.

45 Nkala TE, Msuya SE. Prevalence and predictors of exclusive
breastfeeding among women in Kigoma region, Western
Tanzania: a community based cross-sectional study. Int
Breastfeed J. 2011;6:17.

46 Aarts C, Kylberg E, Hörnell A, Hofvander Y, Gebre-Medhin
M, Greiner T. How exclusive is exclusive breastfeeding? A
comparison of data since birth with current status data. Int J
Epidemiol. 2000;29:1041–6.

Kuchenbecker et al. Breastfeeding & infant growth

10 Paediatrics and International Child Health 2014 VOL. 0 NO. 0

http://www.maneyonline.com/action/showLinks?pmid=22070861&crossref=10.1186%2F1746-4358-6-17
http://www.maneyonline.com/action/showLinks?pmid=11101545&crossref=10.1093%2Fije%2F29.6.1041&isi=000166361000011
http://www.maneyonline.com/action/showLinks?pmid=22524566&crossref=10.1186%2F1746-4358-7-5
http://www.maneyonline.com/action/showLinks?pmid=18986539&crossref=10.1186%2F1746-4358-3-26



