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INTRODUCTION
Malnutrition is a public health concern in India. The Fourth National 
Family Health Survey (NFHS-4) data has revealed that trends of 
underweight and stunting for children below ve years of age have 
dropped down but unfortunately, there is a hike in wasting prevalence 
in the last decade. The report states that the incidence of wasting in 
children has increased immensely in Maharashtra and reached 26% of 
children below ve years of age. The prevalence of severe acute 
malnutrition in children less than ve years of age in Maharashtra is 

19% . If the status of undernutrition among children in the country 
remains stagnant then it may deteriorate their survival rates, health 
conditions, and future adult productivity. 

There is a link between undernutrition and infant and child feeding 
practices. Poor breastfeeding practices and inadequate complementary 
feeding among children have led to the development of undernutrition 
in the early phase of life which is one of the leading factors of child 

2mortality . Studies have revealed that inappropriate feeding practices 
in the rst 1000 days can have a crucial impact on the child's cognitive 

3,4and social development and rapid growth . 

Breastmilk with its enhancing factors has overpowered the efcacy of 
animal milk and has proven to protect against infectious diseases and 
reduce mortality rates among children and infants. The benecial 
effects of breastfeeding are highly dependent on performing proper 
breastfeeding practices. Complementary feeding is necessary after six 
months as human milk alone is not sufcient to meet the nutritional 

5requirements of a growing child . It is recommended globally that a 
child should be exclusively breastfed for the rst six months followed 
by the initiation of semi-solid foods. Also, breastfeeding should be 
continued till two years along with complementary feeding. Despite 
this, after six months of life, the child should be subjected to adequate 
dietary diversity to curtail the deterioration of the child's nutritional 

3status . Thus, the need for studying feeding practices is imperative for 
the prevention of severe acute malnutrition. 

The aim and objective of the study were to determine the breastfeeding 
and complementary feeding practices in SAM children, to correlate the 
feeding practices with the nutritional status of SAM children aged 9 – 
24 months. 

MATERIAL  AND  METHODS
A cross-sectional study was conducted in the Out-patient Department 
of Nutrition Rehabilitation Research and Training Centre (NRRTC) in 
Mumbai, Maharashtra including children aged 9 – 24 months. A total 
number of 25 children newly diagnosed with severe acute malnutrition 

th th(SAM) aged 9 – 24 months from 11  February 2020 to 14  March 2020 
were selected for the study. 

INCLUSION CRITERIA: 
Children within the age group of 9 to 24 months on admission and 
fullling any one of the following WHO diagnostic criteria of severe 
acute malnutrition were included in the study:

Ÿ Weight for height z score (WHZ) < - 3 SD.
Ÿ Mid upper arm circumference (MUAC) <11.5 cm. 
Ÿ Presence of bilateral pitting edema of nutrition origin or severe 

visible wasting 

EXCLUSION CRITERIA: 
Children with non–nutritional causes of severe acute malnutrition 
(SAM) such as cerebral palsy, malabsorption, chronic system diseases, 
thalassemia, heart diseases, congenital malformations were excluded 
from the study.

The study was conducted after the approval from Inter System 
Biomedical Ethics Committee (ISBEC). Informed consent was 
obtained from the mothers of the children before enrolment in the 
study.

METHODS:
A structured questionnaire was used to obtain information including 
the following:

Ÿ Anthropometric measurements and indices- The weight, 
length, mid-upper arm circumference, and Z scores were obtained 
using uniform measuring tools from the assigned nurse at NRRTC

 
Ÿ Feeding practices- breastfeeding status, duration of exclusive 

breastfeeding, the inclusion of top feeds, use of the bottle, time of 
initiation of complementary feeding, minimum dietary diversity 
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ABSTRACT
BACKGROUND: Malnutrition is a public health concern in India. Suboptimal feeding practices reect the development of severe acute 
malnutrition in children. The purpose of the study was to determine the feeding practices in children with severe acute malnutrition (SAM) aged 9 – 
24 months.
METHODS: A cross-sectional study was conducted in the Nutrition Rehabilitation Research and Training Centre (NRRTC) in Mumbai, 
Maharashtra including children aged 9 – 24 months. Children were included in the study as per WHO classication of severe acute malnutrition. 
The information on anthropometric measurements and feeding practices were recorded in a structured questionnaire. Correlation between the 
feeding practices and anthropometry was examined. Descriptive and bivariate analysis was carried out.
RESULTS: 84% of SAM children were found to be severely underweight and 52 % were severely stunted. Only 40% of children were exclusively 
breastfed. The introduction of complementary feeds at 6 months of age was practiced in 25% of children. 44 % of children were introduced to semi-
solid feeds beyond six months of age. Minimum Dietary Diversity was adequate in only 28% of SAM children. There was the least consumption of 
vitamins and iron-rich food groups among the SAM children.
CONCLUSION: Improving maternal awareness about child feeding practices which are preventable risk factors is a key for reducing the burden 
of severe acute malnutrition. 
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(proportion of children who receive foods from four or more food 
groups out of seven food groups in the last 24 hours: (i) cereals, 
legumes (ii) pulses and nuts (iii) milk and milk products (iv) meat, 
poultry (v) eggs (vi) vitamin A-rich fruits and vegetables; and (vii) 
other vegetables). 

STATISTICAL ANALYSIS
Data were analyzed using SPSS software (version 25). A descriptive 
analysis was used for all variables. Pearson Correlation was used to 
explore signicant correlations of feeding practices with 
anthropometry.
 
RESULTS
The study sample consisted of 25 children with severe acute 
malnutrition. The mean age of the study sample was 14.96 months. Of 
25 children, 68% belonged to the 12 to 24 months of age group whereas 
the remaining 32% were 9 to 11 months of age. In this study, the male-
female ratio was 1:1.1. 

Anthropometric measurements and indices:
The mean weight and height of SAM children were 6.30 ± 1.09 cm and 
69.45 ± 6.12 cm respectively. The mean MUAC of all SAM children 
was 11.1 ± 0.7 cm ranging from 8.5 cm to 12.2 cm. 56% (n=14) had 
MUAC <11.5 cm. 88 % (n=22) children had WLZ score of < - 3SD. 
Apart from this, 52% (n=13) and 84% (n=22) were also reported with 
severe underweight and severe stunting respectively. 

Feeding Practices:
Table 1: Feeding practices

The mean duration of exclusive breastfeeding (EBF) was 4.76 ± 2.17 
months. All SAM children were introduced to complementary feeding 
(CF) at an average age of 5.84 ± 2.13 months. The top feeds were given 
to these children in the form of infant formulas (n=4), cow's milk 
(n=2), and water (n=1). The minimum dietary diversity (MDD) was 
adequate only in 28% SAM children. Among the seven food groups of 
MDD, the majority of SAM children consumed cereals (92 %), pulses 
(96 %), and dairy products (80%) in the past 24 hours. The least 
number of children consume eggs, esh foods, and other fruits and 
vegetables. There was no consumption of vitamin A-rich fruits and 
vegetables among these children.

Table 2: Correlation between feeding practices and anthropometry

**. Correlation is signicant at 0.01 level (2 – tailed) 
*. Correlation is signicant at 0.05 level (2 – tailed)

Correlation between duration of exclusive breastfeeding (EBF) and 
MUAC and weight for length z score (WLZ) was found to be 
signicant (p <0.05). A positive signicant correlation between the 
time of initiation of complementary feeding (CF) and WLZ z score was 
noted (p = 0.02).

DISCUSSION
25 SAM children were included in the study. Lack of exclusive 
breastfeeding is a signicant factor for the development of severe acute 

6,7malnutrition in children . In the present study, 60% of children were 
not exclusively breastfed according to global recommendations. 
Similar ndings were reported by Madhusudhan et. al. Gajare et. al 
found a lower percentage of SAM children (54.2%) who were not 

8exclusively breastfed . Early or late introduction of complementary 
9,10feeds can lead to malnutrition . The present study manifests, 

inappropriate timely initiation of complementary feeding as 44% 
SAM children were introduced to CF beyond six months of age. 
However, Gajare et al. stated a much higher percentage of SAM 
children (52.7 %) who were proposed to complementary feeding at an 

8early age . In the present study, only 28% of children met the minimum 
dietary diversity. However, the data from various studies of India 

11shows that MDD varies from 21 – 22 % . Malnutrition may be 
9attributed to poor food diversication of complementary feeds . In our 

study, the minimum dietary diversity (MDD) suggested that the 
tendency to feed cereals, legumes, and milk was high with the least 
emphasis on iron and vitamin-rich food groups and suggests improper 
food diversication. 

The signicant correlation of EBF with WLZ z score and MUAC 
suggests that a smaller duration of exclusive breastfeeding than the 
recommendations (6 months) can deteriorate the WLZ z scores and 
MUAC measurements. However, in a study done by Gadappa et. al, 
they did not nd any correlation between the duration of EBF and 
malnutrition. We found a signicant correlation between time of 
initiation of CF and WLZ z score which suggests that timely initiation 
of complementary feeding can improve the WLZ z scores of children. 
Earlier ndings have also reported that the age of initiation of 

9,10complementary feeding is correlated with malnutrition . The 
limitation of the study is the small sample size and the study duration. 

CONCLUSION
Improving the knowledge of child feeding practices among mothers 
can reduce the burden of severe acute malnutrition. 
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Variables of feeding practices N (%)
Duration of exclusive breastfeeding 

6 months
Before 6 months
Beyond 6 months
Never breastfed

10 (40)
9 (36)
3 (12)
3 (12)

Initiation of complementary feeding
thAt 6  month

Early 
Late

7 (28)
7 (28)
11 (44)

Inclusion of Top feeds 7 (28)

Use of bottle 7 (28)
Breastfed 15 (60)

Minimum dietary diversity score 
0 – 2 food groups

3 food groups
>= 4 food groups

6 (24)
12 (48)
7 (28)

Anthropometric 
measurements and 

indices

Duration of EBF
(in months)

Time of initiation 
of CF

(in months)

Weight (kg) 0.168 0.057
Length (cm) -0.030 -0.147
MUAC (cm) 0.460* 0.590**

WAZ z score (SD) 0.046 -0.028
LAZ z score (SD) 0.321 0.247
WLZ z score (SD) 0.470* 0.442*
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