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Abstract
Globally, undernutrition is responsible for almost half of all infant deaths. Recommended infant and young child feeding 
(IYCF) practices have been considered to be protective against undernutrition. The objective of the study was to assess 
the pattern of IYCF practices as well as the nutritional status of children 0-23 months in Barishal and Khulna region of 
Bangladesh. To assess the current feeding practices and factors associated with nutritional status, the present study used 
secondary data from a baseline survey of the project titled, "Integrated Agriculture and Health-based Interventions for 
Improved Food and Nutrition Security in Selected Districts of Southern Bangladesh". Socio-demographic, 
anthropometric and IYCF indicators were analyzed. The results showed that 30.6% of children met minimum dietary 
diversity (MDD) whereas 76.2% of children attained minimum meal frequency (MMF) and 29.1% of children had 
minimum acceptable diet (MAD) subsequently. The prevalence of stunting, wasting and underweight was 27.1%, 8.9% 
and 20.1%, respectively. All indicators of the IYCF were significantly associated with age and MAD was statistically 
significant with the children's household wealth index and sex. There was a high prevalence of underweight among 
children who did not receive MDD (25.4%), MMF (26.5%), or (MAD) (25.3%), compared to children who received 
MDD (20.6%), MMF (22.9%), or MAD (20%). In comparison with national data, IYCF practices in Barishal districts 
are better than those in Khulna districts, but still fall below the national target of 34% by 2025. Therefore,  to optimize 
the IYCF practices among the children extensive programmes and research work are required.
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Introduction  

Undernutrition is estimated to be associated with 2.7 
million child deaths annually, or 45% of all child 
deaths1, while more than two-thirds of those deaths 
were due to improper feeding practices2. All types of 
malnutrition are generally driven by the poor quality of 
diets in early childhood and as such globally, 2 out of 3 
children are not fed the diets required to support 
children’s optimal growth and brain development3. 
Infant and young child feeding are particularly 
important to improve child survival, lower morbidity 
and mortality, reduce the risk of chronic disease, and 
promote sufficient growth and development4. 
However, inappropriate complementary feeding 
practices have been widely documented as a major 
public health problem in many developing countries6. 
Feeding habits have a significant impact on the 

nutritional status of children under the age of  two10. 
WHO suggests using eight infant and young child 
feeding (IYCF) core measures, including early 
initiation of breastfeeding; exclusive breastfeeding for 
six months; continued breastfeeding at one year; 
introduction of solid, semi-solid, or soft foods; and 
introduction of solid, semi-solid, or soft foods 
minimum dietary diversity; minimum meal frequency; 
minimum acceptable diet; and consumption of 
iron-rich or iron-fortified foods to measure feeding 
practice precisely and compare within and across 
countries11. Achievement of the Minimum acceptable 
diet (MAD) is necessary for better growth and proper 
nutrition of the children as chronic malnutrition is 
significantly associated with dietary diversity in 
different settings, especially in South-East Asia, 
including Bangladesh12.
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In Bangladesh, poor infant and young child feeding 
practices pose the most significant challenge to 
maintaining good nutritional status, contributing to the 
high levels of malnutrition13. According to BDHS 2017, 
the nationwide prevalence of malnutrition such as 
stunting, wasting and underweight were 31%, 28 % and 
8% respectively. In addition, the proportion of children 
aged 6-23 months who were fed with an adequately 
diverse diet was 38%, the minimum meal frequency 
was 81 %, and overall, the minimum acceptable diet 
was 35% in 201714 Several studies reported in different 
low- and middle-income countries conclude that 
children’s nutritional status is significantly associated 
with IYCF practices15. There is a lack of research on 
IYCF practices and the health outcomes of children in 
resource-poor settings like Bangladesh16. The scenario 
is more critical in the southern districts of Bangladesh 
as they are geographically vulnerable.

In the southern districts of Bangladesh, climate change, 
frequent natural disasters, salinity and land degradation 
have contributed to limiting dietary diversity and creating a 
significant burden of malnutrition17. Furthermore, 
according to the Second National Plan of Action for 
Nutrition (NPAN2), the goal is to reduce stunting among 
under5 children by 25% and to increase the proportion of 
children aged 6-23 months receiving a minimum acceptable 
diet to more than 40%18. To reach this goal, IYCF is 
considered one of the most important determinants. 

The global strategy for achieving 17 Sustainable 
Development Goals (SDGs) is to implement healthy 
nutrition policies by 203019. In this regard, the current 
study would be of value in providing useful 
information and minimizing information gaps about 
food consumption and the relationship between IYCF 
practices and child nutritional status in the southern 
Bangladeshi counties of Barishal and Khulna.

Methodology

Study site and participants

Secondary data were used for this study, which was 
collected from Barishal and Khulna districts, the 

southern part of Bangladesh, disaster-prone area20 that 
have not yet been blessed enough through development 
activities of the country. Raw data were from the 
baseline survey of the project titled “Integrated 
Agriculture and Health-Based Interventions for 
Improved Food and Nutrition Security in Selected 
Districts of Southern Bangladesh”17. The project was 
being supported by Food and Agriculture Organization 
(FAO) and The United Nations Children's Fund 
(UNICEF), and The United States Agency for 
International Development (USAID). Satkhira (Khajra, 
Anulia of Assasuni and Munshiganj and Bhurulia of 
ShyamnagarUpazila) and Khulna (Kamarkhola and 
Sutarkhali and Dakshin of Dacope and Bedkashi and 
Maharajpur of KoyraUpazila) and Barishal (Batamara 
and Shafipur of MuladiUpazila) districts were selected 
for data collection. 

For this study, we used data from 269 children aged  
0-23 months to assess IYCF practices and data from 
636 children aged 0-59 months.  

Outcome variables 

To assess children’s feeding practices, we used three 
IYCF indicators-minimum dietary diversity (MDD), 
minimum meal frequency (MMF) & minimum 
acceptable diet (MAD)4. Binary variables 
corresponding to each of the definitions of IYCF 
indicators were created following the WHO 
recommendations11. These outcome variables were 
recoded according to the following definitions 

Minimum dietary diversity (MDD) : It is identified as 
the proportion of children aged 6 to 23 months who ate 
foods from four or more food groups. The minimum 
dietary diversity variable was created from the diet 
diversity score of each child and coded as “1” if the 
child had eaten at least from 4 or more food groups the 
day before the interview and as “0” if less than four 
food groups21.
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Minimum meal frequency (MMF) : It is classified as 
the proportion of children both breastfed and 
non-breastfed aged 6-23 months who received solid, 
semi-solid, or soft foods at least once or more 
(including milk feeds for non-breastfed children)8.

Minimum acceptable diet (MAD) : Proportion of 
children aged 6-23 months who receive a minimum 
acceptable diet. This indicator is a composite of 
children fed with a minimum dietary diversity and a 
minimum meal frequency.21

Early initiation of breastfeeding : Proportion of 
children born in the last 24 months who were put to the 
breast within one hour of birth21.

Exclusive breastfeeding under 6 months : Proportion 
of infants 0-59 months of age who are fed exclusively 
with breastmilk21.

Independent variables

Measures

Socio-demographic variables : Questions regarding 
socio-demographic variables included the age of the 
children where the age group is classified: 6–11 
months, 12–17 months and 18–23 months22. Education 
qualification and occupation of household head (HH), 
and wealth index were assessed in this study. 

Wealth Index : Principal component analysis was used 
to create the wealth index. Wealth index was calculated 
based on the Demographic and Health Surveys (DHS) 
Working Papers series23. In this analysis wealth index 
was constructed following the assets and services 
owned by the households (electricity, electronic 
devices, furniture, agricultural and other productive 
tools etc.), the main materials used to build the wall, 
roof and floor of their living house, number of rooms in 
the household. A weight was attached to each item from 
the first principal component. Households were divided 

into SES quintiles based on wealth index: quintile 1 
(poorest), quintile 2 (poorer), quintile 3 (normal), 
quintile 4 (richer), and quintile 5 (richest).

Anthropometric assessment : For under-five children, 
length/height-for-age, weight-for-age, and weight-for- 
height categories were developed by World Health 
Organization. WHO (2006) identified stunting (low 
height-for-age), underweight (low weight-for-age), 
wasting (low weight- for- height) are defined as 
Z-scores of -2 standard deviations24. 

Statistical analysis : all the statistical analyses were 
computed on STATA, 14. Frequency and percentage 
werecalculated for categorical variables. The 
association between each of the independent variables 
and outcome variables were evaluated by the 
Chi-square test. A P-value less than 0.05 was regarded 
as significant for this study.

Results

A total of 269 children aged 0-23 months were included 
in the study.  Table 1 shows the sociodemographic 
characteristics of the respondents. The majority of the 
respondents (74.3%) were from Khulna district. Age 
distribution showed that 23.4% of children were 
between the age groups of 0-5 months while 25.7% 
belong to 6-11 months. About 44.6% respondents were 
female among the total sample. Approximately, 35.7% 
of the household head had incomplete secondary level 
education while 32% had no education. About 36.8% 
of the household head were casual workers followed by 
33.1% service/ business/ professional/ technical 
workers and 7.4% other occupations (housewife, 
unemployed, retired, old, servant, tuition, handicraft, 
kabiraj, imam, beggar etc.) (Table 1).Figure 1 shows 
MDD in Barishal was 39.3% whereas in Khulna it was 
only 27.3% while MAD was 37.5% in Barishal and 
only 26% in Khulna.
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Table 1. Sociodemographic characteristics of children aged 0-23 months (N = 269)

Characteristics N %

Region

Barisal 69 25.7

Khulna 200 74.3

Children’s age (in months)

0-5 63 23.4

6-11 69 25.7

12 -17 69 25.7

18 -23 68 25.3

Sex

Male 149 55.4

Female 120 44.6

Educational qualification of household head

No education 86 32

Primary incomplete 57 21.2

Secondary incomplete 96 35.7

S.S.C and Higher 30 11.2

Religion

Muslim 223 82.9

Others (Hindu/Christian/Buddhist) 46 17.1

Main occupation of the Household head

Agriculture 59 21.9

Casual worker 99 36.8

Service/business/professional/Technicalwork 89 33.1

Other occupation 20 7.4

Wealth quintiles

Poorest 48 17.8

Poorer 54 20.1

Middle 52 19.3

Richer 60 22.3

Richest 55 20.4
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Figure 1. Prevalence of IYCF practices in Barishal and Khulna 

Table 2 displays the prevalence as well as the factors 
that are associated with IYCF practices. The preva-
lence of MDD was 30.6%, whereas MMF was 76.2% 
and MAD was 29.1%, initiation of breastfeeding was 
72.5% and exclusive breastfeeding was 44.4% subse-
quently.  According to the region it was found that 
MDD is 39.3%, MMF is 75%, MAD is 29.1%, and 
3-IYCF practice is 29.1%, in Barisal whereas 27.3%, 
76.7%, 37.5% and 37.5% in Khulna subsequently. 
About 14.5% of children aged 6-11 months had 
received MDD compared to 44.1% of children at the 
age of 18-23 months. About 11.6% of 6-11 months 
aged children had received MAD while 44.1% had at 
18-23 months of age. About 66.7% of children aged 

6-11 months had recommended MMF while it was 
85.3%  at 18-23 months children. All the results were 
significantly associated. Female infants weremore 
likely to have less MDD, MMF, MAD and 3IYCF 
practices compared to males, and the association 
between MMF and gender of the children was statisti-
cally significant (p=0.01). Children of the richest 
wealth index had received highest dietary diversity 
(46.5%) and highest meal frequency (86%). More-
over, they also received the highest MAD (44.9%), 3 
IYCF and initiation of breastfeeding (82.8%) and the 
associations were found significant. But exclusive 
breastfeeding (54.5%) was found highest among the 
poorest wealth quintile. 

Note. MDD = Minimum Dietary Diversity; MMF = Minimum Meal frequency; MAD = Minimum Acceptable Diet; 
IBF = Initiation of Breastfeeding; EBF = Exclusive Breastfeeding; IYCF = Infant Young Children Feeding Practices
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Characteristics MDD1 %
(n)

MMF 2

%(n)
MAD 3

%(n)
IBF 4

(0 -23months)%(n)
EBF 5

(0 -5 months) %(n)

Children’s age in months 1*,2*,3*,

0 -5 - - - 71.4(45) 44.4(28)

6 -11 14.5(10) 66.7(46) 11.6(8) 69.6(48)

12 -17 33.3(23) 76.8(53) 31.9(22) 71(49)

18 -23 44.1(30) 85.3(58) 44.1(30) 77.9(53)

Gender 2*

Male 34.8(39) 83(93) 33.9(38) 72.5(108) 51.4(19)

Female 25.5(24) 68.1(64) 23.4(22) 72.5(87) 34.6(9)

Educational qualification of household head

No education 29.7(19) 67.2(43) 26.6(17) 65.1(56) 40.9(9)

Primary incomplete 25.6(11) 76.7(33) 25.6(11) 77.2(44) 35.7(5)

Secondary incomplete 30.7(23) 81.3(61) 29.3(22) 77.1(74) 57.1(12)

S.S.C and Higher 41.7(10) 83.3(20) 41.7(10) 70(21) 33.3(2)

Religion

Muslim 30.6(52) 74.1(126) 28.8(49) 71.3(159) 60(6)

Others 30.6(11) 86.1(31) 30.6(11) 78.3(36) 41.5(22)

Main occupation of the HH’s head

Agriculture/fishing 27.9(12) 74.4(32) 25.6(11) 76.3(45) 37.5(6)

Casual worker 24.7(18) 68.5(50) 24.7(18) 64.6(64) 42.3(11)

Service/business/
professional/technical work

38.6(27) 85.7(60) 37.1(26) 80.9(72) 52.6(10)

Other occupations ¨ 27.8(5) 77.8(14) 27.8(5) 65(13) 50(1)

Wealth quintiles 3*,4*,5*

Poorest 16.2(6) 70.3(26) 13.5(5) 56.3(27) 54.5(6)

Poorer 22(9) 73.2(30) 19.5(8) 68.5(37) 23.1(3)

Middle 34.3(12) 71.4(25) 34.3(12) 73.1(38) 52.9(9)

Richer 32(16) 78(39) 32(16) 80(48) 40(4)

Richest 46.5(20) 86(37) 44.2(19) 81.8(45) 50(6)

Table 2: Prevalence of infant and young child feeding practices among children age 6-23 months

Note. Other occupations: housewife, unemployed, retired, old, servant, tuition, handicraft, kabiraj, imam, beggar etc.
1 = MDD (Minimum Dietary Diversity); 2 = MMF (Minimum Meal frequency); 3 = MAD (Minimum acceptable 
diet); 4 = IBF (Initiation of breastfeeding); 5 = EBF (Exclusive breastfeeding)
*p value=<0.05
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Figure 2 shows the most consumed food groups were 
grain, roots, and tubers (92.2%), followed by other 
fruits and vegetables (49.3%) and fleshy foods 
(33.7%). Milk and milk products were the least 
consumed food group (21%) among the children. 

Table 3 showed that the prevalence of stunting, wasting 
and underweight was 27.1%, 8.9% and 20.1%, 
respectively and the prevalence of malnutrition was 
found more in Barishal compared to Khulna. The 
prevalence of stunting and underweight was 18.8% and 
15.9% among children aged 6-11 months which 

increased to 42.6% and 32.4%, respectively, among the 
children of 18-23 months. The results were found 
statistically significant. Wasting was found 
significantly more among males (13.4%) compared to 
females (4.3%)  (p=0.024). The children from the least 
wealth quintile had the highest rate of wasting (13.6%) 
compared to those from the richest quintile (9.5%).. 
Alternatively, children of the highest wealth had a 
maximum prevalence of stunting (31%) as well as 
being underweight. (35.7%) while compared to the 
poorest wealth quintile. However, the results were 
statistically insignificant.
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Figure 2. Percent distribution of consumption of 7 different food groupsby 6-23 months old children
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Table 3. Associations between nutritional status and socio-demographic indicators

Region

Barisal 34.8(24) 0.098 7.2(5) 0.571 24.6(17) 0.272
Khulna 24.5(49) 9.5(19) 18.5(37)

Children’s age in months

0-5 14.3(9) 0.001 7.9(5) 0.803 7.9(5) 0.004
6-11 18.8(13) 7.2(5) 15.9(11)

12 -17 31.9(22) 8.7(6) 23.2(16)

18 -23 42.6(29) 11.8(8) 32.4(22)
Sex

Male 28.9(43) 0.479 11.4(17) 0.111 20.8(31) 0.739
Female 25(30) 5.8(7) 19.2(23)

Educationalqualificationof household head

No education 31.4(27) 0.469 9.3(8) 0.973 22.1(19) 0.927

Primary incomplete 28.1(16) 8.8(5) 19.3(11)

Secondary incomplete 26(25) 9.4(9) 19.8(19)

S.S.C and Higher 16.7(5) 6.7(2) 16.7(5)
Religion

Muslim 28.7(64) 0.205 9(20) 0.953 20.6(46) 0.618

Others 19.6(9) 8.7(4) 17.4(8)

Main occupationof the HH’s head
Agriculture/fishing 20.3(12) 0.561 10.2(6) 0.921 13.6(8) 0.584

Casual worker 28.3(28) 9.1(9) 22.2(22)

Service/business/professi
onal/technical work 27(24) 9(8) 21.3(19)

Other occupations 35(7) 5(1) 20(4)
Wealth quintiles

Poorest 20.3(12) 0.861 16.9(10) 0.252 20.3(12) 0.484

Poorer 20.5(9) 4.5(2) 18.2(8)

Middle 28.8(17) 6.8(4) 18.6(11)

Richer 34(18) 5.7(3) 13.2(7)
Richest 31.5(17) 9.3(5) 29.6(16)

Background Characteristics Stunting Wasting Underweight

% (n) P-value % (n) P-value % (n) P-value

Overall 27.1(73) 8.9(24) 20.1(54)

Note. Other occupations: housewife, unemployed, retired, old, servant, tuition, handicraft, kabiraj, imam, beggar etc.
*p value <0.05
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Table 4 indicates that the prevalence of stunting was 
lower (30.6%) among the children who had received 
minimum meal frequency than those who had not 
received MMF (32.7% against 30.6%). Though the 
prevalence of underweight was higher among the 
children who had not received MDD (25.4% vs 
20.6%), MMF (26.5% vs 22.9%) and MAD (25.3% 
vs 20%) compared to those who received MDD, 

MMF and MAD. However, the results were not 
statistically significant. Wasting was found less 
(3.6%) among the exclusively breastfed children 
under five months of age. The prevalence of stunting 
(26.2%), wasting (8.2%) and underweight (18.5%) 
were found less among the children who initiated 
early breastfeeding compared to those who failed to 
do the same.

Feeding Practies Stunting Wasting Underweight

Minimum dietarydiversity % (n) P-value % (n) P-value % (n) P-value

<4 groups 28.2(40)

0.232

7.7(11)

0.259

25.4(36)

0.465
>=4 groups 36.5(23) 12.7(8) 20.6(13)

Minimum meal frequency

No 32.7(16)

0.784

6.1(3)

0.390

26.5(13)

0.605
Yes 30.6(48) 10.2(16) 22.9(36)

Minimum acceptable diet

No 29.5(43)

0.434

7.5(11)

0.191

25.3(37)

0.413
Yes 35(21) 13.3(8) 20(12)

Exclusive breastfeeding under 5 months

No 5(14.3)

1.000

4(11.4)

0.252

2(5.7)

0.466
Yes 4(14.3) 1(3.6) 3(10.7)

Early initiation of breast feeding (0-23 months)

No 29.7(22)

0.556

10.8(8)

0.503

24.3(18)

0.284
Yes 26.2(51) 8.2(16) 18.5(36)

Table 4. Prevalence of malnutrition among children aged 0-23 months by IYCF indicators
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Discussion

This study aimed to provide empirical evidence of the 
feeding practices of children under 2 years of age in the 
Barishal and Khulna districts of Bangladesh that have 
been affected by frequent natural disasters and 
calamities.

The present study indicates that stunting, wasting and 
underweight prevalence in Barishal Division was lower 
than national statistics25 which is similar to study 
findings conducted in the community-based survey in 
the Barishal district26. In addition, IYCF practices such 
as MDD and MMF and MAD were found to be higher 
than the national data which suggests that IYCF could 
play a significant role in reducing malnutrition,as Black 
et al. reported that even with adequate breastfeeding, 
children will become stunted without adequate 
quantities and quality of complementary foods after six 
months6. The practice of IYCF in the Khulna Division 
is poorer and incomparable to national data, even if the 
stunting, wasting and underweight of the current study 
were found to be lower than the national average 

IYCF practices were found significantly associated 
with the age of the child, whereas Molla et al. found 
that older children had higher IYCF practices27. 
Furthermore, this study is also consistent with studies 
conducted in northern Ghana28 which indicated that 
consumption of food groups increases as the child age 
increases. The possible reason may be the late 
introduction of complementary feeding because the 
younger the child, the less ability their intestines have 
to digest solid, semisolid, and soft foods29. 
Furthermore, children under the age of two are often 
contaminated by enteric pathogens found in 
complementary foods as well as unhygienic dietary 
practices, which is more likely to cause diarrhoea and 
eventually malnutrition. Females are more likely to 
have fewer minimum meal frequencies compared to 
males, which is statistically significant. (p=0.012). In 
contrast, in another study, girls were found to eat more 
frequently than boys30. The study found that children 
from the richest wealth index received ahigher MAD 

compared with children from the rest of the wealth 
quintile. As shown in a similar study, the wealthiest 
quintiles had better access and affordability to MAD 
than the poorest quintiles31. On the other hand, our 
study found the prevalence of stunting and underweight 
were higher among the richest wealth quintile which is 
similar to the findings that the prevalence of stunting 
and underweight was elevated among the richest 
groups32,33 as economic growth alone would not be 
able to help meet the goals of MDG unless it was 
coupled with direct nutrition interventions34. 

The prevalence of exclusive breastfeeding is lower 
(44%) than the national data(55%)25 as well as a study 
conducted in Bangladesh35. Initiation of Breastfeeding 
is much higher than other national reports of Nepal 
(70%), Bangladesh (71%), and Sir Lanka (84%) 5.

When comparing the 18-23 month group with the 6- 11 
month group, stunting and underweight are more than 
twice as prevalent. This is because infants aged 6–11 
months seem to benefit from magical prevention of 
breastfeeding while complementary feeding tends to be 
allowed, leading to adverse effects on children's 
anthropometric growth28. Similarly, in another study, 
stunting and underweight were moderately high among 
older children whose complementary foods (CF) were 
introduced after the first six months36. IYCF practices 
did not appear to be related to the effects of MDD but in 
another study, the effects of MDD were found to be 
associated with decreased stunting, wasting, and 
underweight37. Conversely, the prevalence of 
underweight was lower among children who received 
recommended MAD which is consistent with the fact 
that a low rate of MAD is associated with high levels of 
child undernutrition38, while others did not observe these 
correlations39.

Some IYCF indicators do not correlate well with child 
anthropometric measures, which could be due to a lack 
of sensitivity40. According to Saaka et al., the 24-hour 
recall does not always provide a comprehensive picture 
because it looks only at the previous day's feeding, not 
the feed previously administered41.
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Conclusion

The IYCF practices remain an important and 
modifiable component of children's nutritional status, 
but the level of attainment observed in the study is not 
satisfactory. Despite this, there is still much that can be 
done to improve the situation. More research is needed 
to determine the importance of IYCF practices 
concerning child growth outcomes in different 
contexts. The study generated vital evidence that can be 
used in taking initiatives for nutrition interventions 
among the poor people of the southern region, which 
can have a profound impact on the nutrition status of 
children, and thus on the future of the country.
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