






characteristics with dependent variables, bivariate and multivariate methods, to see all predictor 

(independent variables) impact on outcome (dependent variables), binary logistic regression, and 

choropleth maps to understand the spatial distribution of the nutritional status of under-five 

children in the Indian Himalayan region (IHR). The researchers used data analysis and mapping 

software such as Stata version 13.1, Arc GIS version 10.5 and Excel version 16.

Results and Analysis

  

Comparing stunting, wasting, and underweight among child populations

 

under five years 

between the Hill states and the national average is quite revealing. All the three values are 

significantly lower for the Hill states than the national averages (Fig.

 

1).

 

For the Himalayan 

states, the respective figures are 30.4 per cent, 14.4 per cent

 

and 21.6 per cent. Against this, the 

national averages of 38.4 per cent, 21.0 per cent, and 35.7 per cent. Interesting, the percentage 

share underweight child population in Hill states is 14.0 per cent

 

compared to the county.

Fig. 1: Nutritional Status of Under-Five Child Population: A Comparison

 

Source. NFHS-4, 2015-16.
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Notwithstanding the better nutritional status of the child population under five years in 

the Hill states than in India, there are wide inter-state differentials among Hill states (Fig.2). The 

percentage share of stunted children ranged from a high of more than 40.0 per cent in Meghalaya 

to less than 25.0 per cent in Tripura. Child wasting share ranged from a high of about 20.0 per

cent in Uttarakhand to a low of only about 5.0 per cent in Mizoram. Similarly, the underweight 

child population was as high as about 30.0 per cent in Meghalaya and as low as only 10.0 percent

in Mizoram. In relative terms, the percentage share of the stunted child population had been high 

to very high in Meghalaya, Uttarakhand, and Assam, and low in Tripura, Himachal Pradesh and 

Jammu and Kashmir.



Fig. 2: Nutritional Status of Under-Five Child Population: A Comparison among Hill States
Source: NFHS-4, 2015-16

 

Similarly, the percentage share of wasted children was high in Uttarakhand, Arunachal 

Pradesh and Tripura but low in Mizoram, Manipur and Nagaland. The ratio of the underweight 

child population was high in Meghalaya, Uttarakhand, West Bengal, Tripura and H imachal 

Pradesh, but low in Mizoram, Manipur and Sikkim. Broadly speaking, Meghalaya in the eastern 

and Uttarakhand in the western Himalayan region have an unhappy nutritional status of under 

five years of the child population.

     

Based on the percentage share of underweight children in the total child population of 

under five years of age, 95 districts of twelve hill states have been grouped into

 

four categories: 

(i) districts having below 10.0 per cent

 

share, (ii) districts having 10-20 per cent share, (iii) 

districts having 20-30 per cent

 

share, and (iv) districts having more than 30.0 per cent share. 

Alternatively, we can call these categories:

 

low, moderately low, moderately high, and high 

concerning the share of underweight children under five years of age. Most of the districts having 

a share of underweight children due to malnutrition above 30.0 per cent
 

are located in Meghalaya 

and Uttarakhand states. This category included districts of Uttarkashi, Tehri Garwal, and 

Dehradun from Uttarakhand, South Garo Hills, Ribhoi, East Khasi Hills, and Jaintia Hills from 

Meghalaya, Tirap from Arunanchal Pradesh, North Tripura from Tripura, and Solan from

Himachal Pradesh (Fig.3a). Against this, the percentage share of underweight children under five 

was low (below 10.0 per cent) in Anantnag, Badgam, Ganderbal, Kathua (Jammu and Kashmir), 

Peren, Mokokchung (Nagaland), Tawang (Andhra Pradesh), and Aizawl (Mizoram) districts. The 

rest of the districts fall in the moderate category (10.0 per cent to 30.0 per cent).  

As indicated earlier, the percentage share of stunted children, defined as low height-for-

age, in the malnutrition child population is the highest in Indian Hill states. Moreover, there are 
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Fig.3a: Percentage distribution of underweight children under five children by districts, 2015-16



Fig.3b: Percentage distribution of stunted children

 

under five children by districts, 2015-16.

Fig.3c: Percentage distribution of wasted children under five children by districts, 2015-16
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p<0.01 among the child population in case of stunting with birth order one as the reference 

category. Birth weight of more than 2500 grams is significant for stunting (0.7), wasting (0.7),

and underweight (0.5) time more likely at a 99.0 per cent confidence interval than birthweight of 

fewer than 2500 grams, the reference category. The small-sized children than those large sized at 

birth are 1.3 times more likely to be stunted, 1.3 times more likely to be wasted, and 1.5 times 

more likely to be underweight; all results are significant at 99.0 per cent CI level.

 

Table 2: Hill States: Odds Ratio of binary logistic regression analysis for stunting, wasting and 
underweight with demographic and socio-economic characteristics

 

of the under-five child population 
Child Age (in months)

 

0-11 ®

                                               

Odds ratio values

 

Stunting

 

Wasting

 

Underweight

  

Stunting

 

Wasting

 

Underweight
12-23 2.451***

 

0.752***

 

1.429***

 

36-47

 

2.916***

 

0.703***

 

1.925***
24-35 2.32***

 

0.868**

 

1.756***

 

48-59

 

2.678***

 

0.62***

 

2.007***
Sex
Female ®

   

Male

 

1.211***

 

1.108**

 

1.139***

Birth order (in numbers)

 

1 ®

 

2-3 1.204***

 

1.068 

 

1.123***

 

>5

 

1.69***

 

0.819 

 

1.17 
4-5 1.54***

 

0.892 

 

1.227***

    

Birth Weight

 

(in gms)

 

<2500gms ®

   

> 2500gms

 

0.719***

 

0.749***

 

0.575***

Birth Size Category

 

Large ®

 

Average 1.212***

 

1.358***

 

1.289***

 

Small

 

1.348***

 

1.35***

 

1.573***

Media exposure

 

No ®

 

Partial 0.842***

 

1.05 

 

0.764***

 

Full

 

0.799***

 

1.061 

 

0.789***

Caste
GEN ®

 

OBC 1.091 

 

1.246***

 

1.095 

 

ST

 

1.19***

 

1.092 

 

1.186***
SC 1.014 

 

1.084 

 

0.895*

    

Religion
Hindu ®

 

Muslim 1.106*

 

0.979 

 

1.039 

 

Others

 

1.172***

 

0.77***

 

0.929 
Mother's education 

 

Illiterate ®

 

Below
primary

1.182**

 

0.91 

 

1.225***

 

Secondary

 

0.772***

 

0.847*

 

0.817**

Primary 1.021 

 
0.935 

 
0.998 

 
Higher

 
0.713***

 
0.826**

 
0.735***

Below
Secondary

0.874**
 

0.899 
 

0.914 
    

Wealth Index 
 

Poorest ®
 

Poorer 1.009 0.928 0.965 Richer 0.709*** 0.917 0.704***
Middle 0.93 0.928 0.897 Richest 0.584*** 0.879 0.611***

Toilet Facility 
Improve ® Unimproved 1.249*** 1.114 1.189***

Cooking fuel
Clean ® Solid fuel 1.131*** 1.208*** 1.265***
_cons 0.209*** 0.176*** 0.219***
® Stands for reference category, Confidence Interval (CI) Level *** (99 per cent), ** (95 per cent) * (90 per cent)
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