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ABSTRACT

Body height is a potential tool, that 

status of the citizens of a country, which 
indicates the interaction of genetic and 

analysis of secondary data of National 

the central and southern part, and tallest 

regions.

regions also there exist significant 
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we can conclude that the characteristics of 

cannot be ignored in the explanation 

population.

Key Words: Adult height, 

INTRODUCTION

 Variation in body 

inhabiting in different geographical 

that the effects of both these factors on 
3

during the period of growth.

physical characteristics of races and their 

in body size and the rate of biological 

growth at puberty.  On the other hand, 

the adult height.

childhood and genetic factors play a 
role during the adolescent years.  Adult 

 

closely its indigenous gene pool experience 

body size.
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past. Nonetheless, there are studies with 
few cases on the adult height by region.3 

but it also has a relationship with the 

the area.

resulting in short stature.  Also, people 

nutrition. One of the essential nutrients 

 On the 
other hand, there are studies which 

factors.

children.

be useful.

METHODOLOGY

was designated as the nodal agency for 

nutritional status of the population, the 

33

not possible to generate the data properly 
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Behar, Jalpaiguri and Purulia out of its 

Zones, three falling in Bihar and three in 

Madhya Pradesh, Maharashtra, Orissa 
and West Bengal are included. And this 

parts of Madhya Pradesh and one district 

three parts. First is a dairy protein which 

Percentage of households falling in the low 

as poor.

STATISTICAL ANALYSIS

done the test of significance for each 

adult height of the population. For the 
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the explanation.

RESULTS

Variations in adult height by age groups

the agriculture production, food habits of 
Also, 

conditions, occupation and other lifestyle 
habits.

standards.

start and stop their growth spurt at an 

Punjab and only one district of Rajasthan 

 During 

because of their stature.

the Mediterranean race.

 
For further analysis, we considered only 

the central and southern part, and tallest 

Variations in adult height by level of 
poverty in the region
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of the poor population is found in the 

population are found in MGPR region 

zones.

adults. Figure 3 presents the association 
between the percentage of the poor and 

37 

Variations in adult height within region 
by economic status

concluded in their study that the 

than between the regions.

height of adults belonging to rich and 

of difference between these categories 
is not large except for a few exceptions. 

population.

Variations in adult height within region 
by consumption of proteins

recent study found that food habits do not 
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population.

Multivariate analysis of adult height

regression analyses result of the height 

is close and explained considerable 

DISCUSSION

long been a focus of research in a range of 

is feasible to classify the zones according 

37

height of the population is increasing at 
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tallest persons are found in the Western 

attribute the difference in height by 
geographic regions to low resources and 

in the region.

of tribal population, and the area is 

 

On the other hand, the WDR area where 

status of the population or are there other 

Within region differences in height 

distribution.

poor household is lowest in the region 

WPGR region can be attributed to the 

 Being a high 

products.

in height to food production and 
 

of protein is considered as it represents 

enough food has been produced in the 

increasing agricultural production and 

foods.

 Although the differences in 
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our regression analysis, we conclude that 
in the explanation of stature of population, 
race, and the region cannot be ignored 

 We 

Aryan races. All the people are growing, 

CONCLUSION

in each geographic region will help us 
to understand the nutrition status of the 

TABLE 1

Mean height of adults according to Agro-climatic regions and age groups, 2015 – 2016

Women Men
Agro 

climatic 
zones

20-29 30-39
t-statistic

25-34 35-44
t-statisticMean SD Mean SD Mean SD Mean SD

WHR 154.47 6.21 154.24 6.28 4.01* 166.56 7.19 166.29 6.63 3.83*
EHR 150.89 5.9 151.14 6.09 -6.61* 161.82 6.64 162.08 6.01 0.64
LGPR 151.30 5.68 151.14 5.51 2.02* 163.28 6.09 162.27 6.78 1.16
MGPR 150.18 6.37 150.15 6.42 0.60 162.49 6.71 162.05 6.97 2.21*
UGPR 151.25 5.93 150.89 5.97 6.55* 163.97 6.92 163.19 6.54 4.09*
TGPR 154.46 5.9 154.61 5.98 -4.03* 166.95 6.38 166.43 6.44 1.46
EPHR 150.76 5.59 150.68 5.56 -1.15 161.86 6.65 161.59 6.4 2.02*
CPHR 152.94 5.84 152.74 5.74 2.27* 164.84 7.21 164.43 6.87 2.34*
WPHR 152.71 6.17 152.41 6.2 6.38* 164.64 8.17 163.46 6.98 3.94*
SPHR 152.71 6.1 152.36 6.18 2.57* 164.04 7.55 163.35 7.04 1.87
ECPHR 152.44 5.93 152.15 5.86 2.65* 164.37 7.29 163.48 6.89 2.15*
WPGR 153.62 6.59 153.68 6.34 1.94* 164.76 8.03 164.72 6.93 1.66
GPHR 153.18 6.02 152.69 6.24 2.89* 165.16 7.36 164.19 6.9 2.25*
WDR 155.58 5.69 155.71 5.49 -1.20 166.92 6.84 166.1 6.49 1.57
IR 152.99 5.95 153.61 6.54 -2.06* 163.59 6.73 163.68 7.85 0.13

*P-value significant at 95% CI
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FIGURE 1

Mean height of men 25-34 years by agro-climatic regions
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FIGURE 2

 Mean height of women 20-29 years by agro-climatic region 

Th
e 

ex
te

rn
al

 b
ou

nd
ar

ie
s 

of
 I

nd
ia

 h
av

e 
no

t 
be

en
 a

ut
he

nt
ic

at
ed

 a
nd

 
m

ay
 n

ot
 b

e 
co

rr
ec

t.
Th

is
 m

ap
 is

 f
or

 r
ep

re
se

nt
at

io
na

l 
pu

rp
os

e 
on

ly
.



Vol. 64, Special Issue 2019-20 29

TABLE 2

Percentage Poor and Rich and sample size according to Agro Climatic regions, 2015-2016

Agro climatic zones

Household Wealth Index (%) Sample size

Poor (first 
and second 
quintiles)

Middle (third 
quintile)

Rich (fourth 
and fifth 
quintiles)

Women
20-29 years

Men 25-34 
years

WHR 21.4 24.1 54.5 17140 2762

EHR 58.6 20.9 20.4 32031 3783

LGPR 49.8 20.3 29.9 4585 540

MGPR 71.5 14.0 14.6 24937 2317

UGPR 49.3 16.5 34.3 21683 2407

TGPR 7.1 15.4 77.6 17376 2300

EPHR 65.1 14.4 20.5 28615 3315

CPHR 52.3 17.1 30.6 23353 2854

WPHR 33.9 22.0 44.1 14874 1979

SPHR 24.5 27.3 48.1 14934 2104

ECPHR 28.0 26.1 46.0 8482 1030

WPGR 9.2 17.7 73.2 6226 1097

GPHR 25.2 20.2 54.5 7982 1788

WDR 36.7 23.0 40.4 4447 476

IR 14.0 20.1 66.0 1164 168

Total 227829 28920

FIGURE 3

Mean height of adults by poverty and Agro- climatic zones, 2015 - 2016
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FIGURE 4

Mean height of adults by percentage poor in the Districts of India, 2015 - 2016

TABLE 3

Mean height of women aged 20 – 29, and men aged 25 - 34 years according to wealth index and  
Agro-climatic regions, 2015 – 2016

Agro climatic zones

Mean height of 
women t-statistic

Mean height of men 
t-statistic

Poor Rich Poor rich

WHR 153.60 154.93 -9.93* 165.09 167.40 -6.62*

EHR 150.09 152.72 -32.10* 160.72 163.92 -11.14*

LGPR 150.58 152.63 -10.21* 161.83 165.47 -4.81*

MGPR 149.42 151.95 -25.36* 161.43 164.63 -9.06*

UGPR 150.04 152.39 -26.12* 162.46 165.42 -9.42*

TGPR 153.18 154.77 -9.44* 165.29 167.00 -3.73*

EPHR 150.07 152.37 -28.32* 160.87 163.94 -12.67*

CPHR 151.96 153.96 -22.70* 163.36 166.28 -9.54*

WPHR 151.79 153.33 -15.69* 162.99 165.60 -10.09*

SPHR 151.37 153.49 -16.45* 161.20 165.61 -9.98*

ECPHR 150.87 153.31 -16.37* 163.08 165.68 -3.76*

WPGR 150.51 154.32 -12.88* 163.88 164.63 -3.76*

GPHR 151.64 154.04 -14.96* 162.40 166.70 -8.84*

WDR 154.72 156.22 -7.64* 165.75 167.48 -2.70*

IR 151.46 153.55 -2.99* 160.97 165.14 -1.72

*P-value significant at 95% CI
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TABLE 4

Consumption of at least two types of proteins daily and mean height by the consumption of protein of 
women aged 20 – 29 and men aged 25 - 34 years according to Agro-climatic regions, 2015 - 2016

Agro 
climatic 
zones

Percentage 
women 

consuming 
at least 

two types 
of protein 

daily

Mean height of women aged 
20-29 years Percentage 

men 
consuming 

at least 
two types 
of protein 

daily

Mean height of men aged 
25-34 years

Women 
consuming 
less than 
two types 
of protein 

daily

Women 
consuming 

at least 
two type 
of protein 

daily

t-statistic

Men 
consuming 
less than 
two types 
of protein 

daily

Men 
consuming 

at least 
two type 
of protein 

daily

t-statistic

WHR 31.7 154.34 154.53 -2.78* 37.8 166.44 166.8 -0.36
EHR 24.0 150.67 151.54 -7.13* 22.1 161.5 162.99 -2.58*
LGPR 29.2 150.97 151.87 -4.26* 25.3 162.73 164.74 -3.58*
MGPR 32.2 149.78 150.89 -13.42* 32.9 162.09 163.5 -5.39*
UGPR 15.5 151.10 152.16 -8.93* 16.2 163.66 165.26 -3.81*
TGPR 27.6 154.26 155.07 -6.05* 33.4 166.56 167.35 -3.27*
EPHR 13.3 150.57 151.82 -13.24* 12.0 161.70 163.34 -5.43*
CPHR 16.2 152.81 153.35 -6.08* 20.8 164.51 166.24 -5.1*
WPHR 30.8 152.29 153.42 -8.12* 23.5 164.08 166.43 -3.25*
SPHR 46.1 152.45 152.96 -4.51* 45.1 163.86 164.51 -0.45
ECPHR 26.3 152.11 152.93 -6.33* 36.6 164.06 165.28 -3.14*
WPGR 41.7 153.40 153.91 -3.38* 40.9 164.53 164.92 -0.73
GPHR 31.7 152.88 153.81 -6.35* 27.6 165.12 165.55 -0.49
WDR 15.0 155.39 156.69 -5.4* 11.4 166.66 168.73 -2.1*
IR 26.1 152.77 153.56 -0.24 24.3 163.47 164.28 -0.06
*P-value significant at 95% CI

TABLE 5

Linear regression analysis of mean height of women aged 20-29 years (District as unit of analysis)

Unstandardized 
Std. 

Error

Standardized 

Sig.
Interval for B

B Beta
Lower 
Bound

Upper 
Bound

(Constant) 155.247 0.204 0 154.847 155.648

Women consuming at least 
2 proteins

-0.009 0.004 -0.078 0.014 -0.016 -0.002

Agro-climatic regions*
Percentage Poor -0.028 0.003 -0.379 <0.001 -0.033 -0.022
EHR -2.388 0.19 -0.437 <0.001 -2.761 -2.016
LGPR -2.312 0.32 -0.183 <0.001 -2.941 -1.682
MGPR -2.925 0.223 -0.460 <0.001 -3.364 -2.487
UGPR -2.397 0.228 -0.317 <0.001 -2.845 -1.949
TGPR -0.122 0.207 -0.018 0.555 -0.528 0.284
EPHR -2.625 0.219 -0.439 <0.001 -3.056 -2.194
CPHR -0.886 0.213 -0.136 <0.001 -1.304 -0.468
WPHR -1.27 0.213 -0.172 <0.001 -1.69 -0.851
SPHR -1.337 0.208 -0.197 <0.001 -1.746 -0.929
ECPHR -2.021 0.244 -0.223 <0.001 -2.5 -1.542
WPGR -0.315 0.252 -0.034 0.212 -0.809 0.18
GPHR -1.218 0.239 -0.137 <0.001 -1.686 -0.749
WDR 1.449 0.384 0.092 <0.001 0.694 2.204
IR -1.186 0.548 -0.051 0.031 -2.263 -0.11

*WHR – Reference category; R Square and Adjusted R Square: 0.685, 0.676
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TABLE 6

Linear regression analysis of mean height of men aged 25-34 years (district as unit of analysis)

Unstandardized 
Std. 
Error

Standardized 

Sig.
Interval for B

B Beta Lower 
Bound

Upper 
Bound

(Constant) 167.194 0.363 <0.001 166.48 167.908
Men consuming at least 2 
proteins

-0.035 0.005 -0.345 <0.001 -0.045 -0.026

Percentage Poor -0.009 0.005 -0.063 0.104 -0.019 0.002
Agro-climatic regions*
EHR -3.711 0.351 -0.480 <0.001 -4.4 -3.021
LGPR -2.019 0.589 -0.113 0.001 -3.176 -0.861
MGPR -1.793 0.409 -0.199 <0.001 -2.595 -0.991
UGPR -1.238 0.42 -0.116 0.003 -2.062 -0.413
TGPR 0.283 0.378 0.030 0.454 -0.459 1.025
EPHR -3.018 0.405 -0.357 <0.001 -3.813 -2.223
CPHR -0.484 0.389 -0.053 0.213 -1.248 0.279
WPHR -0.997 0.396 -0.095 0.012 -1.774 -0.22
SPHR -1.779 0.371 -0.185 <0.001 -2.509 -1.05
ECPHR -1.595 0.446 -0.125 <0.001 -2.472 -0.719
WPGR -0.824 0.46 -0.063 0.074 -1.727 0.08
GPHR -1.454 0.441 -0.115 0.001 -2.32 -0.587
WDR 1.318 0.709 0.059 0.063 -0.074 2.71
IR -2.983 1.008 -0.09 0.003 -4.962 -1.004

*WHR –Reference Category; R Square and Adjusted R Square: 0.469, 0.455

FIGURE 5

Climatic regions by racial groups (Adopted from climatic regions given by Chatterjee (1975) and presented 

Climatic regions by racial groups (Adopted from climatic regions given by Chatterjee (1975) and  presented 
in Majumder et al (1990) and racial classification from Guha (1935), Ali(2019))



Vol. 64, Special Issue 2019-20 33

TABLE 7
Race and their sub-categories by location in India

Race Sub –category/Tribe Region/State

Negrito Jarwawas, Onges, Sentinelese, Great 
Andemanese, Jaroya, Kadar

Andaman and Nicobar,

Pullayans Palni hills, Kerala and Tamil Nadu
Kadors Cochin, Kerala
Badgis Rajmahal hills, Jharkhand
Angami Nagas North East

Proto-Australoid The Bhils, Kols, Badagas, Korwas, 
Kharwars, Mundas,  Bhumjis and 
Malpaharis

Chottanagpur region, Central India

Chenchus, the Kurumbas, the Yeruvas 
and the Badagas 

Southern India

Mongoloid Palaeo-Mongoloid Fringes of Himalayas in Assam and 
Myanmar border

Tibeto- Mongoloid Sikkim, north-western Himalayas and 
Trans Himalayan regions, Ladhak

Dravidian Gondis Madhya  Pradesh ,  Mah ara sh t ra , 
Chattisgarh, Uttar Pradesh, Telangan, 
Andhra Pradesh, Bihar, Odisha

Chencu Andhra Pradesh, Telangana, Odisha
Kurukh Chhattisgarh, Jharkhand and Odisha
Badagas, Irula Tamil Nadu
Kannadigas, Kodavas Mainly in Karnataka 
Malayalis Kerala, Lakshadweep

Mediterranean Palaeo-Mediterranean North India, Tamil and Telugu Brahmins
Mediterranean Lower caste of north India
Oriental-Mediterranean Rajasthan and Western Uttar Pradesh

Brachycephals Alpinoids, Dinaric, Armenoids Bonias of Gujarat,
Kayastha caste of Bengal
Khatiawar – Gujarat,
Coorgis and Parsis -, Karnataka, 
Maharashtra and Tamil Nadu

Nordic or Indo-Aryan Punjab, Rajasthan and Jammu

Source: Adopted from Guha(1935), Ali (2019),
https://www.yourarticlelibrary.com/population/population-of-major-racial-groups-in-india/19834; https://www.
jagranjosh.com/general-knowledge/racial-groups-of-india-1448688039-1
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