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Abstract

Original Article

IntRODuCtIOn

Child malnutrition is the most unfortunate and widely spread 
disorder in tropical and subtropical areas.[1] At the household 
level, “a household is food secure when it has access to the 
food needed for a healthy life for all its members and when it 
is not at undue risk of losing such access.”[2] The 2019 edition 
of the joint malnutrition estimates of UNICEF shows that 
149 million children under five – were stunted in 2018, and 
over 49 million suffered from wasting.[3] In India, 28.5% of the 
under-five population was found to be wasted (moderate and 
severe), 37.9% stunted and 36.3% underweight, respectively.[3] 
Assam has reported a high prevalence of undernutrition, with 
36.4% of children stunted. Dibrugarh, an eastern district of 
Assam, has reported 22.4% wasting and 33.3% underweight.[4] 
Thus, in India, especially Assam, malnutrition is a rampant 
problem, and there is a pressing need to address this problem 
among young children to prevent avoidable morbidities.

Although various studies have been conducted to study the 
relationship between household food insecurity and nutritional 

status of children, they have led to mixed results. Whereas 
some studies have reported a positive association, others have 
found no relationship or a negative association.[5-13] However, 
a majority of these studies have focused on adults and older 
children, most of them being carried out in developed countries.

Malnutrition, poverty, and infections are a vicious circle 
that affects the whole population and children in particular. 
Malnutrition usually results as a consequence of a combination 
of inadequate dietary intake and infections.[14] Children, 
being more vulnerable to adverse environments and rapidly 
responsive to dietary changes, are most at risk for becoming 
ill and malnourished. Consequently, their nutritional status is 
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considered a good gauge for population-based malnutrition. 
Therefore, the survey results of the under-5-year population 
may be used to draw conclusions about the whole population 
and not just about that age group.[15] This study was, therefore, 
undertaken to explore the prevalence as well as the relationship 
between household food insecurity and nutritional status 
among preschool children in the Dibrugarh district of Assam, 
India.

mateRIals anD methODs

This community-based observational study was conducted for 
1 year in the Anganwadi centers (AWCs) of Dibrugarh, a district 
in Assam situated by the southern bank of Brahmaputra, to 
determine the nutritional status and household food insecurity 
during. Taking the prevalence of stunting as 36.4%, alpha of 
0.05, and a relative error of 12%, the minimum sample size 
was calculated to be 466.[4] There are eight Integrated Child 
Development Scheme blocks in the Dibrugarh district, and all 
of them were included in the study. In the first stage, the AWCs 
of different blocks were randomly selected in the study in a 
probability proportionate to the size of the number of AWCs in the 
given block. In the next stage ten children were randomly selected 
from the nominal rolls of the selected AWC. Then the households 
of the included children were visited. Data were collected in a 
predesigned and pretested questionnaire administered to the 
child’s guardian/mother after obtaining consent. Modified B. G. 
Prasad Scale was used for determining socioeconomic status of 
the household. Household Food Insecurity was assessed using 
the Household Food Insecurity Access Scale (HFIAS)[16] and 
anthropometry was done using standard procedures. HFIAS 
has nine questions, each having two components, an occurrence 
question, and a frequency question. The ultimate score was 
obtained by adding up all the frequency questions. Ethical 
clearance was obtained from the institutional ethics committee.

Results

A total of 510 children with 249 (48.8%) female children, attending 
AWCs in Dibrugarh were included in the study. The mean age 
of the study participants was 43.4 months (+15.8 months). Out 

of the total 510 children, 70.2% (358) were Hindu by religion, 
24.5% (125) were Muslim, and the rest were Christians. Almost 
half of the children (47.3%) belonged to the OBC category, 
followed by general (34.5%), scheduled caste (14.7%), and 
scheduled tribe (3.5%). Among the study partiipants, 63.5% (324) 
belonged to nuclear families and the rest to joint families. About 
half (49.2%) of the households were classified as Class IV of the 
socioeconomic scale, followed by 29.6% in Class V, 13.5% in 
Class III, 7.1% in Class II, and only 0.6% in Class I.

Table 1 represents the prevalence of stunting, wasting, and 
underweight as 39.8%, 26.1%, and 39.2%, respectively. All forms 
of under-nutrition seen more commonly among male children 
except moderate wasting. The difference in the rates of malnutrition 
in both the sexes was found to be statistically significant.

It is observed from Table 2 that there was a significant 
difference in rates of under-nutrition among children belonging 
to different caste categories. It is also seen, that for stunting 
and underweight, there were significant differences among 
different socioeconomic classes.

Table 3 depicts that all the forms of malnutrition were more 
common among children with mothers who are illiterate or have 
primary level education than those with higher education. This 
difference was also found to be statistically significant. Among 
the households of the study participants, 44.5% (227) were 
food secure; 17.5% (89) households had mild, 24.9% (127) had 
moderate, and 13.1% (67) had severe food insecurity.

Maximum households having household food insecurity were 
from lower socioeconomic classes as depicted in Table 4, and 
this was found to be statistically significant.

It is seen from Table 5 that underweight and wasting in the 
children is significantly associated with the Household Food 
Insecurity Access category of the household. However, n 
significant association was obtained between household food 
insecurity and stunting.

On bivariate analysis of different factors, as depicted in Table 6, 
it was observed that there are significant correlations within 
different forms of malnutrition; between different forms of 

Table 1: Distribution of the study participants according to their nutritional status and sex

Indicators of nutritional status Total Female (n=249) Male (n=261) P
Weight for age

Normal 310 (60.8) 157 (63.1) 153 (58.6) 0.000
Moderate underweight 150 (29.4) 71 (28.5) 79 (30.3)
Severe underweight 50 (9.8) 21 (8.4) 29 (11.1)

Height for age
Normal 307 (60.2) 163 (65.5) 144 (55.2) 0.000
Moderate stunting 140 (27.5) 64 (25.7) 76 (29.1)
Severe stunting 63 (12.4) 22 (8.8) 41 (15.7)

Weight for height
Normal 377 (73.9) 182 (73.1) 195 (74.7) 0.000
Moderate wasting 84 (16.5) 48 (19.3) 36 (13.8)
Severe wasting 49 (9.6) 19 (7.6) 30 (11.5)

Figures in parentheses are the percentages
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Table 2: Distribution of the study subjects according to their type of malnutrition and caste category and socioeconomic class

Caste category General (n=176) OBC (n=241) ST (n=18) SC (n=75) P
Weight for age

Normal 103 (58.5) 139 (57.7) 10 (55.6) 58 (77.3) 0.013
Moderate underweight 52 (29.6) 74 (30.7) 8 (44.4) 16 (21.3)
Severe underweight 21 (11.9) 28 (11.6) 0 1 (1.3)

Height for age
Normal 129 (73.3) 121 (50.2) 16 (88.9) 41 (54.7) 0.000
Moderate stunting 36 (20.5) 75 (31.1) 2 (11.1) 27 (36.0)
Severe stunting 11 (6.2) 45 (18.7) 0 7 (9.3)

Weight for height
Normal 115 (65.3) 183 (75.9) 18 (100) 61 (81.3) 0.000
Moderate wasting 31 (17.6) 40 (16.6) 0 13 (17.3)
Severe wasting 30 (17.1) 18 (7.5) 0 1 (1.3)

Socioeconomic class I and II (n=39) III (n=69) IV (n=251) V (n=151) P
Weight for age

Normal 37 (94.9) 49 (71.0) 153 (60.9) 71 (47.0) 0.000
Moderate underweight 2 (5.1) 12 (17.4) 82 (32.7) 54 (35.8)
Severe underweight 0 8 (11.6) 16 (6.4) 26 (17.2)

Height for age
Normal 34 (87.2) 45 (65.2) 143 (57.0) 85 (56.3) 0.022
Moderate stunting 4 (10.2) 16 (23.2) 74 (29.5) 46 (30.5)
Severe stunting 1 (2.6) 8 (11.6) 34 (13.5) 20 (13.2)

Weight for height
Normal 32 (82.0) 47 (68.1) 192 (76.5) 106 (70.2) 0.362
Moderate wasting 6 (15.4) 13 (18.8) 39 (15.5) 26 (17.2)
Severe wasting 1 (2.6) 9 (13.0) 20 (8.0) 19 (12.6)

Figures in parentheses are column-wise percentages

malnutrition and age, sex, caste, socioeconomic class, and 
food insecurity status.

DIsCussIOn

The prevalence of stunting, wasting, and underweight was 
39.8%, 26.1%, and 39.2%, respectively, which is a little higher 
than the state Figures.[4] Considering the Dibrugarh district to 
be mostly comprising population of tea garden community, 
most of whom are engaged as daily wage laborers with 
uncertain income, these findings are not surprising.

Contrary to the general belief and findings from different parts 
of India, it was found that different forms of malnutrition 
were more prevalent among male children as compared to 
females.[17] This study is done in northeast India, where many 
communities are matriarchal and the status of women in society 
better; this finding is reasonably explainable.

The prevalence of household food insecurity, as observed in our 
study, was 55.5%, which is consistent with another study done 
in Ethiopia in 2015.[18] The nutritional status of the children 
was associated with the food security of the household. A study 
done in Chinese elementary school students in 2015 had similar 
findings.[6]

Households  be longing  to  lower  soc ioeconomic 
classes were the ones with more household food insecurity. 
Lower socioeconomic status may limit the accessibility 

and affordability of different food items and thus their 
intake, all these culminating into poor nutritional status. 
We found that the Household Food Insecurity was common 
among the subjects belonging to the lower socioeconomic 
status. Also, the nutritional status of children belonging to 
food-insecure families was generally poorer. This finding 
is consistent with findings from other studies conducted 
worldwide.[5,19]

Child under-nutrition has a multifactorial origin and is 
determined by different factors. In our study, age, caste 
category, and socioeconomic class were found to be 
independently associated with underweight. For stunting, the 
independent risk factors were sex, caste, and socioeconomic 
class, and for wasting, the factors were age, caste, and religion. 
The diet pattern is different across different religious and caste 
groups, and this may attribute to the difference in the pattern 
of under-nutrition.

Food security is significantly associated with wasting and 
underweight. However, such an association was not found 
between food insecurity and stunting. Stunting, which 
represents chronic malnutrition, may be influenced by other 
factors and not just food security. Infections, which are linked 
with under-nutrition in a vicious cycle, have not been studied 
in the present study, and further studies are warranted to see 
the interplay between these factors.
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Table 4: Relationship between socioeconomic class of the family of study children and their household food insecurity

HFIA category Socioeconomic class P

I and II III IV V
1 (food secure) 8 (20.5) 34 (49.3) 118 (47.0) 67 (44.8) 0.000
2 (mild food insecurity) 15 (38.5) 18 (26.1) 35 (13.9) 21 (13.9)
3 (moderate food insecurity) 6 (15.4) 14 (20.3) 69 (27.5) 38 (25.2)
4 (severe food insecurity) 10 (25.6) 3 (4.3) 29 (11.5) 25 (16.6)
Total 39 (100) 69 (100) 251 (100) 151 (100)
Column wise percentages in parentheses. HFIA: Household Food Insecurity Access

Table 5: Association between nutritional status of the children and their household food insecurity

Indicators of nutritional status HFIA category P

1 (n=227) 2 (n=89) 3 (n=127) 4 (n=67)
Weight for age

Normal 127 (55.9) 71 (79.8) 72 (56.7) 40 (59.7) 0.000
Moderate underweight 64 (28.2) 12 (13.5) 48 (37.8) 26 (38.8)
Severe underweight 36 (15.9) 6 (6.7) 7 (5.5) 1 (1.5)

Height for age
Normal 137 (60.4) 57 (64.0) 74 (58.3) 39 (58.2) 0.100
Moderate stunting 57 (25.1) 29 (32.6) 38 (29.9) 16 (23.9)
Severe stunting 33 (14.5) 3 (3.4) 15 (11.8) 12 (17.9)

Weight for height
Normal 147 (64.8) 77 (86.5) 99 (78.0) 54 (80.6) 0.001
Moderate wasting 48 (21.1) 8 (9.0) 21 (16.5) 7 (10.4)
Severe wasting 32 (14.1) 4 (4.5) 7 (5.5) 6 (9.0)

Columnwise percentages in parentheses. HFIA: Household Food Insecurity Access

Table 3: Distribution of literacy status of mother and under‑nutrition of the study children

Indicators of nutritional status Mothers literacy status P

Illiterate 
(n=174)

Primary school 
(n=162)

High school 
(n=119)

Posthigh school 
(n=55)

Weight for age
Normal 87 (50.0) 101 (62.3) 75 (63.0) 47 (85.4) 0.000
Moderate underweight 61 (35.1) 53 (32.7) 32 (26.9) 4 (7.3)
Severe underweight 26 (14.9) 8 (4.9) 12 (10.1) 4 (7.3)

Height for age
Normal 78 (44.8) 95 (58.6) 87 (73.1) 47 (85.4) 0.000
Moderate stunting 49 (28.2) 60 (37.0) 25 (21.0) 6 (10.9)
Severe stunting 47 (27.0) 7 (4.3) 7 (5.9) 2 (3.6)

Weight for height
Normal 118 (67.8) 119 (73.5) 90 (75.6) 50 (90.9) 0.008
Moderate wasting 40 (23.0) 25 (15.4) 19 (16.0) 0
Severe wasting 16 (9.2) 18 (11.1) 10 (8.4) 5 (9.1)

COnClusIOns

A higher prevalence of underweight among the study 
population reflects the recent crisis of food supply. There is 
also a significant association between the nutritional status, 
and food security status of the child’s household, reinforcing 
that access to food is a key determinant for the nutritional 
status of the children.

Recommendations
Given that the determinants of chronic diseases in later life and 
health are laid down at this stage childhood is a crucial phase 
in one’s life, the determinants of under-nutrition, for example, 
parental education, socioeconomic well-being of the family 
and access to food by the household play an important role. 
Thus along-with access to food, an integrated approach that 
improves the overall socioeconomic well-being of families, and 
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Table 6: Bivariate analysis of the factors affecting the 
nutritional status

Height 
for age

Weight 
for age

Weight for 
height

Age
Pearson correlation 0.009 −0.091 −0.095
Significant (two-tailed) 0.834 0.040 0.032

Sex
Pearson correlation 0.122 0.053 0.017
Significant (two-tailed) 0.006 0.230 0.697

Caste
Pearson correlation 0.098 0.221 0.165
Significant (two-tailed) 0.026 0.000 0.000

Religion
Pearson correlation −0.040 −0.034 0.136
Significant (two-tailed) 0.364 0.440 0.002

Type of family
Pearson correlation 0.058 −0.013 −0.071
Significant (two-tailed) 0.193 0.765 0.107

Socioeconomic class
Pearson correlation 0.129 0.243 0.050
Significant (two-tailed) 0.004 0.000 0.255

Food security score
Pearson correlation 0.018 −0.092 −0.140
Significant (two-tailed) 0.679 0.037 0.002

Total (n) 510 510 510

parental education is needed to address malnutrition among 
preschool children.
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