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Abstract
Background

Age-appropriate weight or underweight is one of the normative indexes of physical development that
describe the nutritional state of children. Northeast India has a wide range of sociocultural child-rearing
activities due to the region's varied tribal and ethnic populations which in some or the other way affect the
nutritional status among children in early ages. An attempt has been made to assess the prevalence and
determine the risk of underweight among children in northeast region in India.

Methods

The present study is based on a publicly available National Family Health Survey (NFHS-4), 2015-16
data. Multilevel random intercept model approach has been used to investigate the impact of
independent variables at different social hierarchical levels on the underweight status in the study
population.

Results

Children whose mother's level of education was no education or primary were 1.13 and 1.34 times more
likely to be underweight respectively than those with secondary or higher level of education. The risk of
being underweight were 2.4 times higher among children of 4 years of age compared to those with age
less than 1 year. Poorest wealth quintile had 2.45 times higher chance of being underweight.

Conclusion

Study suggests that education of mother’s education, child's sex, age, type of residence, social status, and
household’s wealth index affect the underweight among children. Hence, to combat the situation in
northeast states, policymakers must make policies with a strong reliance on communities with a higher
prevalence and risk.

Introduction
Malnutrition is best described as shortages, excesses, or imbalances in a person's energy and nutrient
intake (WHO, 2020). Stunting (age-appropriate height), wasting (age-appropriate height), underweight
(age-appropriate weight), and micronutrient scarcity or insu�ciencies are all examples of undernutrition
or nutritional de�ciencies. Obesity, which is described as an individual's micronutrient levels being
excessive, is the other condition. Anthropometric and biomarker measurements are used to assess
nutritional status. Weight-for-height (wasting), height-for-age (stunting), and age-appropriate weight
(underweight) are the three normative indexes of physical development that describe the nutritional state
of children in practice.
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Underweight is a cumulative index of stunting and wasting, which means that infants will be underweight
whether they are stunted, wasted, or both, and whether their z score is less than two standard deviations
(Belitz et. al, 2010). All of these three indexes can be classi�ed as severe, moderate, and mild levels
determined by cut-off points de�ned by the World Health Organization in the form of z-scores.

Childhood malnutrition has been one of the main public health problems in low and middle-income
countries in recent decades (Wang et. al., 2009). According to UNICEF estimates, almost 101 million
children worldwide are underweight. Further, from the estimates from United Nations (UN), about 6.3
million under-�ve mortalities occurred in India, of which 45% died due to undernutrition, which includes
three indices namely stunting, wasting, and underweight (UNICEF levels and trends in child mortality
report 2020). Besides, according to UNICEF, malnutrition is responsible for approximately 69 percent of
deaths among children under the age of �ve in India.

India is the world's second-most populous country, with 121 billion people, and children accounting for
39% of the total population. The �gures show that children aged 0 to 5 years account for most of the
population with 29% of the total. India had a 35.7% prevalence of underweight among children of age
below �ve (NFHS-4 Report, 2015-16). India has therefore listed in the countries where malnutrition and
child mortality is alarmingly high. 

Malnutrition affects people majorly in the same age group in every country. According to WHO India
includes the highest proportion of children who are underweight, i.e. 43% among developing countries.
Poverty, hunger, and illness are all related to a child's nutritional status, which is a major indicator of
poverty in a community (Rabbi and Karmaker, 2015). The Northeast region comprises of eight small
states: Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim, and
Tripura. Northeast India is not only geographically separated from the rest of the country due to rugged
terrain and inadequate infrastructure, but it also has a wide range of sociocultural child-rearing activities
due to the region's varied tribal and ethnic populations. The shortage of basic infrastructure is directly or
indirectly responsible for the high prevalence of child morbidity and malnutrition in this area. This
indigenous people have no simple facilities in conventional roo�ng huts (Dinachandra, et al.,
2015). Besides, the household atmosphere in which a child is born and raised is a signi�cant determinant
of child health, especially in the remote and inaccessible areas of northeast India (Dinachandra, et al.,
2015). Physical and social causes, behavioural factors, health-care service-related factors, and biological
factors are all examples of environmental factors which in some or the other way affect the nutritional
status among children (Bhutia, 2014). Socio-cultural in�uences play an important part in shaping the
caregiver's attitude toward feeding and caring activities. The condition is made worse by faulty eating
practises, which are compounded by the mother's low nutritional status (Bhutia, 2014).

According to data published by the Department of the Registrar General of India, although the mortality
rate, particularly for infants and children under the age of �ve, has been declining over time, there are still
some states where these rates are high. This shows that instead of the growth in the healthcare sector
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and economy in India, the young population particularly in the age group 0-5 years continuously lost their
lives due to inadequate nutrition and proper medical intervention. 

Need Of The Study
The child's mortality rates and nutritional status represent threats to his or her health, especially
underweight. Despite numerous interventions and initiatives aimed at minimizing malnutrition and
mortality among children, the situation remains a major concern that requires immediate attention.
Northeast India is not only physically isolated from the rest of the world due to harsh geography and poor
infrastructure, but it also has a diverse spectrum of sociocultural child-rearing practices due to the area's
diverse tribal and ethnic communities, which in�uences the prevalence of underweight status in the
region directly or indirectly. Moreover, studies have shown that some part of northeast states has certain
level of food insecurity insecurities (Chyne et. al., 2017; Roy et. al., 2015). According to a paper published
by India State-Level Disease Burden Initiative, Child Development Failure (GCF) is responsible for over
one-�fth of all under-5 deaths and disease burden in India, with the prevalence of GCF measures ranging
from 16.5 to 42.2 percent for underweight in 2017. Hence, it is important to study various aspects of
underweight status of the child younger than �ve years old explicitly in northeast states of India.

Objectives
The main objectives of this study are as follows:

1. To examine the prevalence of underweight among children younger than the age of �ve years in
northeast states, India.

2. To identify the determinants of underweight among children younger than the age of �ve years in
northeast states, India.

3. To examine the risk difference of underweight among poor and non-poor household of children
under �ve years of age in northeastern states, India.

Data And Methods
Data

The present study is based on a publicly available National Family Health Survey (NFHS-4), 2015-16
data. NFHS-4 is the fourth volume in the NFHS series includes data for each of the States and Union
Territories on India's population, health, and nutrition. NFHS-4 was conducted under the supervision of the
Minister of Health and Family Welfare, synchronized with the International Institute for Population
Sciences, Mumbai. The survey covered a range of health-related issues including child health, maternal
health, fertility, malaria, reproductive health, infant and child mortality, non-communicable diseases, and
HIV knowledge and perception. Only 8 states have been extracted from the nationwide survey data. The
study includes 32,005 children (boys=16,300 and girls =15,705) under the age of �ve years from the
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northeast region which includes the above eight states. To assess the underweight of individuals or
populations, anthropometry is widely recognized as one of the useful techniques since, it is highly
sensitive to detect undernutrition. The association of underweight among children below �ve years of age
with non-food determinants has been studied. 

Outcome variables

For studying the prevalence of underweight using the WHO references for Northeast Asia the index has
been classi�ed into two categories present and not present i.e., recoded as ‘yes’ if the standard deviation
is less than -200 (as the values of the variables were given as standard deviation and were not converted
into z-scores) and ‘no’ for the rest of the values.

Explanatory variables

Various demographic, socio-economic, and health characteristics considered to be associated with the
status of being underweight were taken as explanatory variables. More precisely, maternal factors like
mother’s age, her education level, working status in the last 12 months before the survey, duration of
breastfeeding. Children’s factors such as the age (in months), sex of the child, birth order, size of the child
(small, average, large) has been included in the analysis. The wealth index, number of household
members, type of toilet facility, source of drinking water, safe cooking fuel, place of residence, social
status, and the household’s wealth index were all regarded as explanatory variables in the analysis.

Methods

Statistical analysis includes chi-square which is a nonparametric test that has been used to analyze the
relationship between the underweight status and all the independent variables. Binary logistic regression
has been used to analyze the underweight status after adjusting for the latter explanatory variables. A
multilevel random intercept model has also been used which enables to analyze of the effect of
independent variables at various social hierarchical levels on the underweight status of children below
�ve years of age in northeastern states. Finally, an adjusted risk difference has been computed to express
the relationship between two predicted probabilities based on the estimated model and a set of
observations.

Results And Discussion
Table 1 depicts the percent distribution of children under �ve years of age along with underweight
prevalence, crude, and adjusted odds ratio by background characteristics of the child and the mother in
Northeast states, India. 

The mothers in the age group of 25-34 years had the most infants, followed by those in the age group of
15-24 years. 61.2 percent of mothers have a secondary or higher level of education. As shown in the table
80 percent of the children were having an average size or more than average. A birth order of one is seen
in 68.9 percent of the children. 71.1 percent of children were also receiving breast milk at the time of the
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study. About 85 percent of the 32,005 children in the survey lived in rural regions. Hindu children
accounted for 46.9% of all children, the highest percentage, led by Muslims (32.1%), Christians (18.1%),
and children of other religions (2.9%). Males accounted for nearly 89 percent of household heads. 56
percent of the households had 5 to 8 members. 25.3 percent of the children in the study come from the
poorest families, 21.2 percent from the poorer family, 19.8 percent from the middle-income family, 19.8
percent from the middle-income community, 18.7 percent from the wealthier family, and the remaining
children come from the richest family. Table 1 shows that the Schedule tribe has the highest percentage
of children (28.7%), led by OBC (18.6%), Schedule caste (8.6%), and Others (8.6%). (44.0%). In addition,
38.7percent of households said they don't have upgraded toilet facilities, 73.3 percent said they don't
have clean drinking water, and 21.2 percent reported that they don't use safe cooking fuel.

Column 2 shows the prevalence of underweight. The prevalence of underweight has increased with an
increase in the age group of the mother, i.e., from 15-24 years to 35-49 years. The prevalence of
underweight in children has declined dramatically when the mother's educational degree grows, from
uneducated mothers (41.1%) to those of at least secondary schooling (21.2%), which is still substantial.
The chi square value is considerably high (1.93.30, p=0.001), suggesting a high relationship between the
mother's level of schooling and status of underweight among children. Children with small size at the
time of birth have shown more prevalence of underweight (34.8%) than those with the average or above
(25.5%) the size at birth. The chi square value is again very high (228.42, p=0.001) hence, a very strong
association between the size of child at the time of birth and the underweight can be seen. Male child has
shown more prevalence of underweight than female child. As the age of child increases the prevalence of
underweight increases signi�cantly from 18.2 percent to 31.7 percent. Chi square value (328.10, p=0.001)
shows a very high association between the age and underweight prevalence up-to age �ve.  Children with
birth order one and birth interval one have a higher prevalence of underweight (36.5%), whereas those
with a birth order of less than two have the lowest prevalence (24.7%). As a consequence, there is a
strong positive association between birth order and underweight ( 2 value 288.50, p=0.001). Those
children who were never breastfed show a higher prevalence of underweight than those who stopped or
are still breastfeeding. The table also indicates that children living in rural areas have a higher prevalence
(28.9%) of underweight than those living in urban areas (18.6%). Indicates that children living in rural
areas have a higher level of starvation than those living in urban areas. As a result, a child's residency has
a signi�cant effect on the prevalence of underweight with chi square value 216.79 (p=0.001). Muslims
have shown highest prevalence underweight with 36.5 percent, led by Hindus (23.6%). Also, the sex of the
household head and household members does not show any signi�cant impact on the prevalence of
underweight as the chi square value is very low and insigni�cant. The prevalence is lowest amongst the
children belonging to the richest family (13.2%) and highest among poorer wealth quantile with 37.2
percent, hence there is a very strong and negative association between the wealth index of the household
and underweight prevalence ( 2 value 1038.92, p=0.001). Schedule Caste has the lowest prevalence of
underweight (25.5%). Similarly, children that do not have improved toilet facilities or clean drinking water
have higher prevalence of underweight than those who do, indicating that sanitation and cleanliness
plays a substantial role in a child’s underweight status.  Before applying the multivariable regression
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analysis, we check the collinearity of all predictor variables with variance in�ation factor and result shows
less than 5.7, and it could be considered that there was no multicollinearity, and therefore, all predictor
variables were included in the binary logistic regression model.

Column 3 and 4 depicts binary logistic regression (crude and adjusted, respectively) for underweight
among children under �ve years of age in the Northeast States, India (2015-16). It shows the crude and
adjusted odds ratios for the association between underweight by various background characteristics.

Children whose mother's level of education was no education and primary were 1.30 (p=0.001) times and
1.74 (p=0.001) times more likely to be underweight than those whose mother's level of education was
secondary or above. Children with small size at birth have a 1.32 (p=0.001) times higher risk of being
underweight as compared to those having size average and above size at birth. Male children were
having a 0.13 (p=0.001) times lower risk of being underweight as compared its counterpart. The risk of
being underweight was 1.71 (p=0.001), 2.01 (p=0.01), 2.01 (p=0.001), and 2.24 (p=0.001) times higher in
the ages 1, 2, 3, 4 respectively as compared to those at the age 0. Children who were ever breastfed and
then stopped were at 0.11 (p=0.05) times less risk of becoming underweight as compared to those who
were never breastfed. Muslims had 1.31 (p=0.001) times, and Christians had 1.19 (p=0.05) times higher
risk of being underweight as compared to Hindus. Children belonging to poorest had 2.12 (p=0.001),
poorer had 1.87 (p=0.001), middle had 1.89 (p=0.001), richer had 1.57 (p=0.001) times higher risk of
being underweight as compared to children belonging to the richest wealth index. Scheduled Tribes had a
0.42 (p=0.001) times lesser risk of being underweight as compared to that of others. Households with
unimproved toilet facilities had 1.11 (p=0.01) times higher risk of being underweight than those with
improved one.  

Odds Ratio Graphs

Table 2 shows the results of multilevel analysis of the variables related to underweight among children
under �ve years of age in Northeast states, India, NFHS-4 (2015-16). Underweight risk was 0.07 (p=0.05)
times lesser for children whose mothers were in the age group 25-34 years relative to those whose
mothers were in the age group 15-24 years. Children whose mother's level of education was no education
or primary were 1.13 (p=0.01) times and 1.34 (p=0.001) times more likely to be underweight respectively
than those whose mother's level of education was secondary and above. As compared to children who
are average or above in size at birth, those who are small in size at birth have a 1.41 (p=0.001) times
higher chance of being underweight. Female children were having 1.15 (p=0.001) times higher risk of
underweight as compared to that of male children. The risk of being underweight was 1.77 (p=0.001),
2.17 (p=0.01), 2.28 (p=0.001), and 2.44 (p=0.001) times higher in the ages of 1, 2, 3, and 4 respectively as
compared to those in the age 0. Hence, as age increases risk of being underweight increases up-to age
�ve which means, age 1-5 are crucial years of life. Children with a birth order two and interval one had a
1.29 (p=0.001) times greater chance of being underweight as compared to those with a birth order of one.
Muslims had 1.36 (p=0.001), Christians had 1.15 (p=0.05) times higher risk of being underweight as
compared to those of Hindus. Children in the richer wealth quintile had 1.58 (p=0.001), middle wealth
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quantile had 1.89 (p=0.001), poorer wealth index children had 2.05 (p=0.001), and poorest had 2.45
(p=0.001) times higher chance of being underweight as compared to that of the richest wealth quintile.
Schedule Tribe had 0.40 (p=0.001) times lower risk of being underweight as compared to that of others.
Those children with no safe cooking fuel had in their household had shown a 1.12 (p=0.05) times higher
risk of being underweight than those with safe cooking fuel.

Present study shows that in northeastern states the risk of underweight is the lowest among Schedule
Tribes with the lowest prevalence and risk as compared to its counterparts whereas in India, the overall
prevalence of underweight is highest among STs unlike the results shown in some studies already being
done (Usmani G, 2017). In present study, the prevalence and risk of becoming underweight was lower
among boys than in girls, like in another study, underweight was found to be more common in girls
because they were fed less than boys (Chen, 1981). Study also suggests that age 1-5 years are crucial
age and hence need and extra care. 

Table 3 depicts the risk difference between underweight of children under �ve years of age belonging to
poor and non-poor household in the northeast, India (2015-16). Three of the eight states studied, Assam,
Arunachal Pradesh, and Meghalaya, have shown higher risk differences. In Assam, children from poor
households, on average, are underweight 11.1 percentage points more often than those of non-poor
households. Similarly, in Arunachal Pradesh and Meghalaya, those belonging to poor household are 9.3
percentage and 8.3 percentage points more often to be underweight, respectively than those to a non-
poor household.

Conclusion
The relationships between underweight and socio-cultural and demographic in�uences that could explain
variance in underweight among children in India's northeast states were examined in this research.

In general, the whole study shows that girls are highly vulnerable to underweight as compared to boys of
the same age group, i.e., under the age of �ve years in northeast India. Present study suggests that
education of mother plays a very substantial role in child’s underweight status in early ages. Along with
child's sex, age and other individual factors, some social factors such as type of residence, social status,
and household’s wealth index can also greatly affect the underweight among children. Muslims had
shown highest vulnerability of underweight among infants compared to other communities. 

To combat the problem of underweight among children in India's northeast states, policymakers must be
more thoughtful and make policies with a strong reliance on communities with a higher prevalence and
risk of underweight. For example, by promoting awareness and informing parents about the various
causes that lead to their child's underweight and the consequences of this condition. Furthermore, some
measures of underweight in northeastern states by different categories were entirely contrary to those
obtained at the national level, suggesting that northeastern states need special consideration.
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Limitations And Strengths Of The Study
The present study's power stems from the fact that �nding of the study can be generalized to all the
districts across the northeastern states of India and may help identify appropriate population goals. It
considers the hierarchical level of the data to overcome any variation caused by the hierarchical structure.
While this analysis has many strengths, it also has certain shortcomings in terms of evaluating the data.
Firstly, it does not consider the mother's dietary status, which may help to understand whether children
are underweight. As a result, future research can further integrate the above and determine a much more
rational signi�cant link between underweight status and different factors at mother’s level. Secondly,
infant immunizations may have an indirect effect on childhood underweight status, but they were not
included in this study. Another limitation of the study is that the �ndings of the study cannot be
generalized to all the districts across all the states of India. These weaknesses can be addressed in future
studies by taking a systematic approach.
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Table-1: Percent distribution, underweight prevalence, Crude, and Adjusted Odds Ratio of children
under �ve years of age by background characteristics in Northeast state, India, NFHS-4 (2015-16)

  Percentage
(Sample)

(n=32005)

Underweight

 

Crude
OR

Adjusted OR [LL-
UL]

Age group        

15-24yr 33.1 (8,613) 27.7       - -

24-34yr 53.0 (17,784) 26.5  0.94 0.91 [0.82,1.01]

35-49yr 13.9 (5,608) 29.9 1.11 0.93 [0.79,1.09]

2 value   21.27*    

Level of Education        

No Education 21.1 (6,073) 41.4 1.73 1.30***
[1.17,1.47]

Primary 17.1 (5,714) 31.9 2.61 1.74***
[1.55,1.95]

Secondary and above 61.2 (20,218) 21.2     - -

2 value   1093.2953***    

Size of child        

Average and above 79.5 (26,298) 28.6 - -

Small 20.5 (5,707) 26.1 1.56 1.32***
[1.19,1.47]

2 value   24.1352***    

Sex of child        

Male 51.5 (16,300) 28.6 - -

Female 48.5 (15,705) 26.1 0.88 0.87** [0.79,0.95]

2 value   24.1352**    

Age of child        

   0 17.7 (5,583) 18.2 - -

   1 20.3 (6,505) 26.5 1.62 1.71***
[1.48,2.98]

   2   20.5 (6,550) 29.7 1.89 2.01***
[1.73,2.32]
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   3  21.6 (6,861) 29.5 1.88 2.01***
[1.73,2.33]

   4 19.9 (6,506) 31.7 2.09 2.24***
[1.91,2.62]

2 value   336.2021***    

Birth Order and interval of
child

       

   Birth order 1 68.9 (20,417) 24.7 - -

Birth order 1 & birth interval
1

2.8 (1,128) 36.5 1.31 1.31 [1.04,1.66]

Birth order 1 & birth interval
2

12.3 (4,072) 30.5 1.08 1.08 [1.04,1.24]

Birth order 2 & birth interval
1

3.6 (1,588) 36.4 1.74 1.21 [0.98,1.51]

Birth order 2 & birth interval
2

12.3 (4,800) 3.6 1.61 1.11 [0.96,1.29]

2 value   288.4994***    

Duration of Breastfeeding        

Never 10.5 (2,582) 29.5 - -

Stopped breastfeeding 18.4 (7,379) 26.7 0.97 0.89 [0.79,0.99]

Still breastfeeding 71.1 (22,044) 27.3 1.12 0.87 [0.75,1.02]

2 value   9.1993***    

Religion        

Hindu 46.9 (9,727) 23.6 - -

Muslim 32.1 (4,494) 36.3 1.86 1.31***
[1.13,1.51]

Christian 18.1 (15,227) 21.9 0.91 1.19* [1.02,1.39]

Others 2.9 (2,557) 21.6 0.89 1.00 [0.80,1.26]

2 value   644.9041***    

Sex of Household head        

   Male 88.7 (28,224) 27.5 -              -

   Female 11.3 (3,781) 26.4 0.95 1.10 [0.96-1.26]

2 value   1.9046    
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Household members        

4 or less 32.1 (10,006) 26.3 - -

5-8  56.0 (18,426) 28.5 1.12 1.05 [0.95-1.16]

9 or more 11.9 (3,576) 25.0 0.93 1.01 [0.87-1.18]

2 value   29.6736**    

Wealth index quintile        

Richest 15.1 (4,145) 13.2 - -

Richer 18.7 (5,675) 21.4 1.79 1.54***
[1.24,1.90]

Middle 19.8 (6,365) 27.4 2.48 1.82***
[1.46,2.27]

Poorer 21.2 (6,152) 31.1 2.97 1.87***
[1.48,2.36]

Poorest 25.3 (8,668) 37.2 3.91 2.12***
[1.67,2.71]

2 value   1038.9187***    

Social status        

Schedule Caste 8.6 (1,864) 25.5 0.71 0.96 [0.87,1.19]

Schedule Tribe 28.7 (18,815) 26.5 0.53 0.58***
[0.49,0.68]

Other Backward Classes 18.6 (3,518) 26.7 0.71 1.05 [0.87,1.19]

Others 44.0 (7,808) 30.3 -                      -        

2 value   46.0451***    

Toilet facilities        

Improved 61.3 (23,055) 23.1 - -

Not improved  38.7 (8,950) 34.2 1.72 1.11** [1.01,1.23]

2 value   468.4575***    

Safe drinking facility        

Yes 78.8 (23,680) 27.6 - -

No 21.2 (8,325) 26.6 0.95 0.92 [0.99-1.03]

2 value   2.6961    
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Safe cooking fuel        

Yes 21.2 (8,911) 16.1 - -

No 78.8 (23,094) 30.4 2.28 1.16 [0.99-1.37]

2 value   551.6699***    

Place of Residence        

Urban 14.9 (9,840) 18.6 - -

Rural 85.1 (25,165) 28.9 1.78 1.00 [0.86,1.16]

2 value   216.7852***    

Total   27.4    

Table 1 * signi�cant at 5% level of signi�cance, ** signi�cant at 1% level of signi�cance, and ***
signi�cant at 0.1% level of signi�cance.
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Table-2: Results of multilevel analysis of the variables related to underweight among children under
�ve years in Northeast states, India, NFHS-4 (2015-16)

  Adjusted OR  95% CI p value

Age group      

15-24yr ® -                - -

25-34yr 0.93*   [0.86,1.0] 0.050

35-49yr 0.95 [0.86,1.04] 0.266

Level of Education      

No Education 1.13** [1.04,1.22] 0.004

Primary 1.34*** [1.23,1.46] 0.000

Secondary and above ® -                 -       -

Size of child      

Average and above ® -                 -       -

Small 1.41*** [1.31,1.52] 0.000

Sex of child      

Male ® -                -       -

Female 1.15*** [1.09,1.22] 0.000

Age of child      

   0 ® -                -       -

   1 1.77*** [1.59,1.97] 0.000

   2   2.17*** [1.95,2.41] 0.000

   3  2.28*** [2.04,2.53] 0.000

   4 2.44*** [2.18,2.71] 0.000

Birth Order of child      

      Birth order 1 ® -                -       -

      Birth order 1 & interval 1  1.19* [1.03,1.40] 0.022

      Birth order 1 & interval 2  1.07 [0.97,1.18] 0.140

      Birth order 2 & interval 1  1.29*** [1.12,1.47] 0.000

      Birth order 2 & interval 2  1.02 [0.92,1.11] 0.731

Duration of Breastfeeding      
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Never ® -                 -       - 

Stopped breastfeeding 0.92* [0.85,0.99] 0.035

Still breastfeeding 0.92 [0.82,1.03] 0.147

Religion      

Hindu ® -                -       -

Muslim 1.36*** [1.19,1.54] 0.000

Christian 1.15* [1.00,1.32] 0.045

Others 0.95 [0.82,1.12] 0.562

Sex head household      

Male ® -                -       -

Female 1.01 [0.92,1.11] 0.812

Household members      

4 or less member ® -                -       -

5-8 members 1.07 [0.99,1.15] 0.089

9 or more members 1.02 [0.91,1.14] 0.720

Wealth index quintile      

Richest® -                -       -

Richer 1.58*** [1.38,1.82] 0.000

Middle 1.89*** [1.63,2.18] 0.000

Poorer 2.05*** [1.76,2.39] 0.000

Poorest 2.45*** [2.08,2.89] 0.000

Social status      

Schedule Caste 0.98 [0.87,1.11] 0.801

Schedule Tribe 0.60*** [0.52,0.69] 0.000

Other Backward Classes 0.92 [0.79,1.07] 0.267

Others ® -                 -       -

Toilet facilities      

Improved® -                 -       -

Not improved  1.07 [0.99,1.16] 0.065
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Safe cooking Fuel      

Yes ® -                 -       -

No 1.12* [1.00,1.25] 0.040

Safe drinking Facilities      

Yes ®                            -                -        -

No 0.98 [0.91,1.07] 0.722

Place of Residence      

Urban ®      

Rural 0.99 [0.89,1.10] 0.826

       

Table 2 * signi�cant at 5% level of signi�cance, ** signi�cant at 1% level of signi�cance, and ***
signi�cant at 0.1% level of signi�cance. ® Reference category.

 

Table-3: Risk Difference for Underweight among children under �ve years in Northeast states, India,
NFHS-4 (2015-16)

  Underweight Underweight risk difference

p value

States Poor% Non-Poor% Crude risk difference Adjusted Risk Difference

Arunachal Pradesh 22.10 11.72 15.1[11.7,18.4] 9.3[6.7,11.9]

Assam 34.06 17.93 17.5[15.5,19.5] 11.1[8.9,13.2]

Manipur 16.09 10.57 10[6.7,13.4] 4.8[2.8,6.9]

Meghalaya 32.45 22.91 8.7[5.8,11.9] 8.3[5,11.6]

Mizoram 15.92 7.39 13.2[10.2,16.3] 6.8[4.5,9.1]

Nagaland 19.19 11.26 10.8[7.5,14] 7.1[4.5,9.8]

Sikkim 16.59 11.07 8.7[11.8,16.3] 3.7[-1.6,9]

Tripura 28.83 18.98 11.7[5.9,17.6] 7.8[2.2,13.3]

Table 3: Risk Difference for Underweight

Figures
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Figure 1

Figure a. Odds Ratio graph for underweight. among children under 5 years in North-eastern States, India
(2015-16)
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Figure 2

Figure b. Risk difference graph for underweight among children under 5 years in North-eastern States,
India (2015-16)


