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Introduction
An appropriate growth progression is considered a harbinger of adequate nutrient intake and 

good health (Lifshitz, 2009). Since adolescence is the time for a growth spurt, proper intake of the 
recommended nutrients is necessary to deliver the growth potential. Malnutrition during this period 
may lead to growth stunting. In developing countries like India, various forms of malnutrition affect a 
large segment of the population, and both macro and micronutrient deficiencies are of major concern 
(Palatini, 2007). The prevalence of malnutrition is still considered a serious public health problem 
in developing countries, causing susceptibility to infectious diseases, ill-health conditions, premature 
mortality, and morbidity in the population (Nandy et al., 2005). Several works on nutritional status have 
been done in the tribal population of northeast India. It has been suggested that there is an urgent need 
to evaluate the nutritional status of various tribes of India (Bose et al., 2006). Patterns of malnutrition 
show extremely poor nutritional status in the states of Gujarat, Odisha, Arunachal Pradesh, Karnataka, 
Maharashtra, Madhya Pradesh and Andhra Pradesh (FAO, 2010). 

Growth pattern and Nutritional Status among the Male Nyishi 
Adolescents of  Doimuk, Papum Pare District, Arunachal 
Pradesh

The study was based on a cross-sectional study on 125 Nyishi boys aged 10 to 18 years 
collected from households and schools. The study aims to assess the growth pattern of male 
Nyishi adolescents with reference to CDC and ICMR and evaluate the grade of malnutrition 
using the systematic classification of Waterlow (1972) and Gomez (1956). Anthropometric 
variables: Height and Weight were collected from each participant. Descriptive statistics were 
employed to analyse the collected data. The study shows that the growth patterns of Nyishi 
boys were different from the data of CDC and ICMR. Growth declines at 11 age group and 
gradually increases from 12 years onward. The nutritional status of the Nyishi boys was slightly 
undernourished: 46.4% are underweight (low Body Mass Index for age), 10.4% are stunted 
(low height for age), and 21.6% are malnourished (low weight for age). Comparative analysis 
of the nutritional status of the Nyishi with other populations of North-east India shows that 
the Nyishi have the highest number of underweight with 46.4%, followed by Ao with 31.44%. 
While, Pnar has the highest malnourished (low weight for age) and stunted with 47.23% and 
53.72%, respectively. The present study highlights the concerns of undernourishment among 
Nyishi adolescent boys, which is one of the important health issues among the tribal population 
of India. Nutritional awareness and intervention at the community level would be ideal for 
reducing such malnutrition.
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Nutritional health among adolescents is very much important as it can affect the overall growth of 
individuals. Moreover, adolescents are in the stage of stress and strain that can affect the overall growth 
patterns. Furthermore, the nutritional status of adolescents can affect their health condition when they 
become adults. A recent study on Nyishi adults of Arunachal Pradesh revealed that Nyishi adults show 
14% chronic energy deficiency in rural and 4% in urban areas (Ozah et al., 2017). The overall prevalence of 
under-nutrition, overweight and obesity among the Nyishi adult tribal women were observed to be 10.50%, 
9.94% and 9.57%, respectively (Bharali et al., 2017). The trend of nutritional status among the adult Nyishi 
tribal people raises the concern to determine the same among the adolescents of the Nyishi tribe. 

Hence, the present study focuses on the growth and nutritional status of male adolescents with 
reference to CDC (CDC, 2000) and ICMR (ICMR, 1990) as there is amplifying interest in addressing 
the needs of young men, as indicated by the fact that there have been some recent publications to draw 
attention to issues of adolescence male health. Moreover, the study also focuses on assessing malnutrition 
grades using the classification system of (Waterlow, 1972), (Gomez, 1956) from body height, weight and 
comparing this study with some available data from Northeast states.

Materials and Methods
A sample constituting of 125 male adolescents aged 10 to 18 years was selected through random from 

houses and at school. The data was collected from 19-27 April, 2017. The participants were explained 
the objective of the study, and informed consent was collected before collecting anthropometric data.

Height and weight were measured using an anthropometric rod and weight machine. Age sex-
specific Body Mass Index based on Weight and Height is calculated extensively for the nutritional 
assessment. BMI cut off points recommended for assessing nutritional status were ≤ 5th percentile for 
underweight, 5th -85th percentile for normal, 85th – 94th percentile for overweight and ≥95th percentile 
for obese (Barlow, 2007). Height for age is calculated using Waterlow’s formula, and its classification of 
height for age with recommended points are <80% for severely stunted, 80-87.5% for moderate stunted, 
87.5-95%> for mild stunted and >95% for normal (Waterlow, 1972). Weight for height is calculated 
using Waterlow’s formula, and it is classified with recommended points are <70% for severely wasted, 
70-80% for moderately wasted, 80-90% for mild wasted, and >90% for normal (Waterlow, 1972). Weight 
for age is calculated using Gomez’s formula, and its classification was made with recommended points 
are <60% for severely malnutrition, 60-74% for 20 moderate malnutrition, 75-89% for 10 malnutrition 
and >90% for normal (Gomez, 1956). Mean (x̅), Standard deviation (SD), and Standard error of mean 
(SE x̅) were analysed (Table 1). 

Results
Table 1 presents the statistical constant of the mean, standard error of mean and standard deviation 

of height and weight with reference to CDC and ICMR. The overall mean height from 10 to 18 years 
age group increases by 21.99cm, which is different from the overall mean value of 37.3cm (CDC) and 
39.5cm (ICMR). The overall mean weight increases by 16.5kg, different from the overall mean value 
of 34.9kg (CDC) and 33.6kg (ICMR). In the 10 year age group, the mean height of the present study 
exceeds that of CDC by 1.21cm and 1.71cm from ICMR data. In the case of weight, too, it is greater 
by 6kg from CDC and 6.6Kg from ICMR. From 11 year age group and onwards, the mean height and 
weight lack behind those of CDC and ICMR data.  

Table 2 shows the comparative analysis of the height and weight of Nyishi (present study) with Aka 
and Deori of Arunachal Pradesh. At 10, 12, and 13 age groups, Nyishi boys have a comparatively more 
height than Deori boys, with a mean height of 139.21cm, 143.43cm and 150.06cm. In the 11, 14, 15, 
16, 17, and 18 year age groups, Deori boys are taller than the Nyishi ones. Aka boys have the lowest 



Singh A. R.; Meitei S. Y. and Singh S. J. / Antrocom Online Journal of Anthropology, vol. 18, n. 1 (2022) 373-381 375

mean height in all the age groups. In weight, Nyishi boys are heavier than Aka and Deori boys at 10, 12, 
13 age groups with a mean weight of 38 kg, 36.56 kg, and 40.65 kg. Aka boys have more mean weight 
than the Nyishi ones only at the age group of 15 with 48.38 kg. Deori boys are heavier than Nyishi and 
Aka boys at the age of 11, 14, 15, 16, 17, and 18.

Table 3 presents the distribution of BMI by age, height for age, weight for age and weight for height. 
In the case of BMI for age, 46.4% are in the underweight category, 52% fall under the normal category and 
1.6% fall under the overweight category. In height for age Waterlow’s classification, 10.4% falls within 
the mild stunted category. In Gomez’s classification of weight for age, 19.2% are mild malnourished, and 
2.4% are moderately malnourished. According to Waterlow’s classification of weight for height, 19.2% 
are mildly wasted, and only 0.8% is moderately wasted. 

Figure 1 shows the comparative analysis of malnourished (low weight for age), stunted (low 
height for age) and underweight (low BMI for age) of Nyishi adolescents (present study) with other 
populations of Northeast India. Nyishi, Aka and Deori from Arunachal Pradesh, Ahom and Sonowal 
Kachari from Assam, Meitei from Manipur, Khyriam Khasi, Pnar from Meghalaya, Ao and Lotha Naga 
from Nagaland. The Pnar have the highest malnourished (low weight for age) and stunted (low height 
for age) with 47.23% and 53.72%, respectively, followed by the Ao with 34.26% in malnourished (low 
weight for age) and the Deori with 28.26% in stunted (low height for age). The Nyishi have the highest 
underweight (low BMI for age) with 46.4% followed by the Ao with 31.44%. The Aka score the least in 
terms of malnourished (low weight for age), stunted (low height for age), and underweight (low BMI 
for age) 1%, 2.67% and 1.33% than the other comparing populations.

Discussion
In the present study, the growth rate fluctuates throughout the age groups. The present 

anthropometric data are compared with the available reference data of CDC 2000  and ICMR 1990. 
The mean stature of 10 years old Nyishi boys is 139.21 ± 2.44cm which is higher from the reference 
data of CDC (138.4cm) and ICMR (137.5cm). Stature decreases in the 11 years old boys whose mean 
value is 133.58 ± 3.41cm which is quite different from the reference data of CDC (143.5cm) and ICMR 
(140cm). Age-wise mean values of weight and other relevant statistical constants have also been analysed 
compared with the reference data of CDC and ICMR. The highest mean value 55.21 ± 1.75 kg is 
found in the age group of 17 years. In the case of the weight, the age group of 10 year boys exceeds the 
age group of 11-year boys with a value of 10.42 kg. Weight usually increases with every addition of one 
year, but in the present study, weight decreases in the 11 years old boys with an average of 28.42kg, 
which is quite different from the reference data of CDC (35.6kg) and ICMR (32.2kg). In 12 years old 
boys, the weight of the present study is 36.56 ± 1.15 kg which is also different from the reference data 
of CDC (39.9kg) and ICMR (37kg), and so is the same for all other age groups. The major factor for 
such deviation from the reference data would be a matter of discussion. Varied nutritional intake or 
inaccessibility to a proper health care system because of geographical terrain could be potential reasons. 
Moreover, the varied growth rate based on ethnicity could be another one. However, the exceed growth 
pattern in 10 years of age might reflect the possibility of a secular trend.  

In BMI for age, 46.4% falls within the underweight category, 52% under normal category and 
1.6% under overweight. In height for age, 10.4% are mildly stunted which may be because of acute 
undernutrition. Comparing height for age with weight for height, the prevalence of wasting is relatively 
higher than stunting, which shows a symptom of acute undernutrition. Stunting may represent an 
imperfect form of adaptation to more overt undernutrition, and that stunted children are not just short 
children but are children who earlier were more seriously undernourished and who are survivors of a 
composite process (Schoenbuchner et al., 2019). In the present study, 21.6% shows malnutrition, while 
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19.2% are mild wasted (weight for height). According to CNNS nutritional survey 2018 of Arunachal 
Pradesh, adolescents aged 10-14 years who are moderate or severely thin (BMI for age) with z-score 
<-2SD (%) are 11.9 % in males and 6.5 % in females. In the age group of 15-19 years, 9.5 % in males and 
1.9 % in females are moderate or severely thin (Ministry of Health and Family Welfare Government 
of India, 2018). The prevalence of malnutrition is higher in the males than in the females. Adolescent 
males have as many health issues and concerns as adolescent females. They are much less likely to be 
seen in a clinical setting, and 85% to 90% of adolescents seeking health care are female (Westwood M. & 
Pinzon J, 2008). Hence, boys who are short but mild wasted may suffer a similar weight loss and shows 
acute malnutrition. Such a high prevalence of underweight, stunting, and wasting among the Nyishi 
boys could be explained by their nutritional intake difference. Environmental factors like nutrition have 
a greater role in producing a difference in body size during childhood, and the influence of genetic 
factors on body size is greater during adolescence (Jelliffe, 1966).

A comparative analysis of the present study is done with the Aka and Deori tribes of Arunachal 
Pradesh to analyse the distribution of Height and Weight across the 10-18 age groups. The analysis is 
done in order to understand the nutritional status under the same environmental condition. Aka boys 
have the lowest value in terms of Height and Weight compared to the Nyishi and Deori. At the age 
groups of 10, 12, and 13, Nyishi boys are taller and heavier than the other two populations. Again, at 14, 
15, 16, 17, and 18 years, Deori boys are taller and heavier than Nyishi and Aka boys. It can be said that 
Nyishi boys are better in the earlier stage of adolescence, but they lagger behind in the later stages. On 
the other hand, Deori boys are better in the later stages of adolescence. It may be because the Nyishi may 
have a better nutritional intake in the early stages, while the Deori may experience a catch-up growth 
in the later stages of adolescence. The finding in the present study is consistent with Bage’s (2019) view 
that the health status of the people of Arunachal Pradesh is not found excellent in terms of conventional 
indicators compared to other states and regions of the country. Thus, there is always a need to intervene 
in terms of health and nutritional condition in the state.

The Nyishi have the higher number of underweight (low BMI for age) in the nutritional status, 
which is about 46.4%, 21.6 % malnutrition (low weight for age), and 10.4% stunted (low height for 
age). Compared with other populations of the Northeast, the prevalence of underweight (low BMI 
for age) is quite high in Nyishi. The Aka shows relatively lower malnourished (low weight for age), 
stunted (low height for age) and underweight (low BMI for age) compared with the Nyishi and Deori of 
Arunachal Pradesh, while the Deori show 28.26% stunted (low height for age). Pnar of Meghalaya has 
a high number of 47.23 % malnourished (low weight for age) and 53.72 % stunted (low height for age). 
The Ahom and Sonowal Kachari of Assam show a relative similarity in the prevalence of malnourished 
(low weight for age) and stunted (low height for age). The Meitei of Manipur show comparatively lower 
in malnourished (low weight for age) and underweight (low BMI for age). The Ao and Lotha Naga of 
Nagaland also have high prevalence of malnourished (low weight for age). In general, the children of 
Northeast states revealed poor nutritional state (Dutta and Sengupta, 2019). The overall comparison 
highlights the burden of malnutrition, especially undernutrition, in the Northeastern Indian region. 
This finding is consistent with other studies addressing the increasing malnutrition burden in the region 
(Bharali et al., 2017; Das, P. & Begum, G 2020; Jibonkumar, H., & Singh, T. S 2006; Loukrakpam et 
al., 2020). Most Northeastern states are experiencing an increased burden of malnutrition (Ngaihte 
and Kaur, 2020). The existence of the double burden of malnutrition in the region can complicate the 
situation, as seen in adults (Bharali et al., 2017). 

Limitation
The present study has certain limitations. As it is a cross-sectional study, it will be incomplete to draw 

attention to the growth pattern of Nyishi adolescents. Moreover, the study would be more meaningful 
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if both genders were included in the study. Inspite of this limitation, the present study addresses one of 
the important nutritional health concerns among the male adolescents of Nyishi tribe. 

Conclusion
Considering all the above findings, it can be concluded that the nutritional status of the Nyishi boys 

is slightly undernourished. The rate of growth also fluctuates throughout the age groups. Although 
there is prevalence of mild stunting, severe stunting is negligible. Intervention should be implemented 
at the family level as well as at the school level as they are the ideal place for such initiatives. Health 
awareness, policies on balance diet and supplement food need to be intervened as nutritional health may 
lead to serious health problems. Further research is needed to understand the impact of environmental 
factors on the population’s growth trend and nutritional status, especially in Northeast India.  
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Tables and figures
Table 1: Statistical constant of mean (x̅), Standard error of mean (SE x̅), and Standard deviation of height and weight with 
reference to CDC and ICMR.

Age 
group Frequency

Height

x̅ SD SE x̅ CDC(reference 
data)

ICMR(reference 
data)

10 10 139.21 7.74 2.44 138.4 137.5

11 7 133.58 9.03 3.41 143.5 140

12 23 143.43 5.71 1.19 149.1 147

13 20 150.06 6.84 1.53 156.2 153

14 31 155.54 6.57 1.18 163.8 160

15 15 159 5.7 1.47 170.1 166

16 6 157.25 4.68 1.91 173.4 171

17 7 161.02 7.02 2.65 175.2 175

18 6 161.2 3.37 1.37 175.7 177

Age 
group Frequency

Weight

x̅ SD SE x̅ CDC(reference 
data)

ICMR(reference 
data)

10 10 38 6.74 2.13 32 31.4

11 7 28.42 4.19 1.58 35.6 32.2

12 23 36.56 5.55 1.15 39.9 37

13 20 40.65 5.47 1.22 45.3 40.9

14 31 46.74 10.78 1.93 50.8 47

15 15 48 3.66 0.94 56 52.6

16 6 50 6.72 2.74 60.8 58

17 7 55.21 4.63 1.75 64.4 62.7

18 6 54.5 9.73 3.97 66.9 65

Table 2: Comparative analysis of height and weight of Nyishi (present study) with Aka and Deori of Arunachal 
Pradesh.

Age 
group

Nyishi (present study) Aka Deori

Height (cm) Weight(kg) Height (cm) Weight(kg) Height (cm) Weight(kg)

10 139.21 38 123.85 24.2 129.85 27.64

11 133.58 28.42 129.31 27.54 137.67 31.74

12 143.43 36.56 134.72 30.34 143 35.24

13 150.06 40.65 140.08 34.82 148.94 39.91

14 155.54 46.74 148.49 41.51 159.63 48.84

15 159 48 155.64 48.38 161.01 51.86

16 157.25 50 155.93 49.23 162.73 54.49

17 161.02 55.21 158.05 52.21 164.05 57.04

18 161.2 54.5 158.71 52.4 164.66 58.69
Sources: Nyishi (present study), Aka (Das & Begum, 2020) and Deori (Deori, 2016)
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Table 3: Distribution of BMI for age, Height for age, Weight for age, Weight for height.

N

BMI for age (Barlow)
Height 
for age 

(Waterlow)
Weight for age (Gomez)

Weight 
for height 

(Waterlow)

Underweight Overweight Mild stunted 10/ Mild 
malnutrition

20/ Moderate 
malnutrition Mild wasted

125 58(46.4%) 2 (1.6%) 13(10.4%) 24(19.2%) 3(2.4%) 24(19.2%)

Figure 1: Comparative analysis of Malnourished, Stunted and Underweight of Nyishi with other populations of 
North-east India.

Sources: Nyishi (present study), Aka (Das & Begum, 2020), Deori (Deori, 2016), Ahom (Hazarika, 1978), Sonowal Kachari (Singh, 2008), 
Meitei (Loukrakpam et al 2020), Pnar (Kamar, 2011), Ao (Longkumer, 2013), Lotha Naga (Tsopoe, 2003).
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