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ABSTRACT The present cross-sectional data was collected on 710 Chakma tribal children (539 boys and 513
girls) aged 6 to 16 years from North District of Tripura. This study was conducted to determine the physical growth
and the nutritional status of randomly selected school going Chakma children of Tripura. The nutritional status in
terms of stunting (Height >3 rd percentile), thinness (BMI> 5 th percentile) and overweight (BMI< 85 th percentile)
were measured by the classification of World Health Organization, using the WHO growth reference data of 2007.
Socio-economic status was measured using the updated Kuppusswami scale. The overall prevalence of stunting,
thinness and overweight were found 38.31 percent, 10.56 percent and 2.68 percent respectively. It wa s also
noticed that prevalence of undernutrition is slightly greater in boys than girls. This study indicated that both under
nutrition and over nutrition coexisted among the Chakma tribal children of Tripura, although the number of
overweight children is negligible.
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INTRODUCTION

The physical growth of children provides an
excellent measure of their health and nutrition
while the average values of their heights and
weights reflect the state of a nation’s public
health and the average nutritional status of its
citizens (Tanner 1966). Assessment of nutrition-
al status is not only effective for understanding
the health condition of a community but it is
also important for regional and national policy
planning. In India, undernutrition is a serious
public health problem among tribal community.
For the assessment of physical growth and nu-
trition, anthropometry is the inexpensive and
non-invasive applicable technique in the world
(Hamieda and Billot 2002). Numerically, Chakma
is the fourth largest tribal community of Tripura.
Anthropologically these Tibeto-Burmese tribe
belonged to the Mongolian race. Some studies
have been reported on nutritional status of the
endogamous tribal children of northeast India
(Gaur 1995; Khongsdier 2003; Singh and Sen-
gupta 2007; Bhasin et al. 2008; Sil et al. 2011;

Singh and Mondol 2013: Mondol 2014). Howev-
er, information on the Chakma children of Tripu-
ra is extremely scanty and there is no published
literature on anthropometric characteristics and
nutritional status. In this study, the growth pat-
tern and nutritional status of 6-16 years old rural
Chakma children of Tripura was assessed.

MATERIAL  AND  METHODS

The present cross-sectional data was col-
lected on 710 children (539 boys and 513 girls)
aged 6 to 16 years from five village schools be-
longing to Chakma tribal community of North
Tripura District by using cluster random sam-
pling procedure. The age of every student was
recorded from school registrar and their birth
certificate. All the data were collected after get-
ting the consent from their parents and school
authorities. Decimal age calendar is used to de-
termine the student’s decimal age by subtract-
ing the date of birth from the date of data col-
lected. The subjects in various age groups were
classified by following the same principle. Other
general information regarding their socio-eco-
nomic condition, parent’s occupation and edu-
cation, family income, size, structure and prop-
erty etc., was also recorded. According to mod-
ified Kuppusswamy scale the socio-economic
status of all the children were low (Mishra 2003).
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Height and weight of each of the student were
taken by using an anthropometer to the nearest
of 0.1 cm and portable weighing machine to the
nearest 0.5 kg respectively. According to the
World Health Organization (WHO 1995) classi-
fication, each of the student were classified into
three levels of malnutrition that is, stunting, thin-
ness and overweight by applying WHO growth
reference data for 5-19 years (WHO 2010).

RESULTS

Table 1 represents the age specific mean and
standard deviation of height (cm), weight (kg)
and BMI (kg/mt2) of the Chakma tribal children
of Tripura. It shows a positive linear increase of
average height and weight with increasing age
for both sexes. From 6 to 16 years, the overall
average height was increased by 44.34 cm in
boys and 41.27 cm in girls. The overall increase
in weight was 29.59 kg for boys and 31 kg for

girls. The peak height velocity for height and
weight was found between 11-12 years for boys
and 13-14 years for girls. The mean BMI also
increased when the Chakma boys and girls ap-
proached higher ages except in the age of 7, 9
and 14 years among boys. The highest progres-
sive increase of mean BMI was observed to be
1.29 kg/m2 (aged 11 years-12 years) and 1.3 kg/
m2 (aged 13-14 years) among boys and girls
respectively.

 Prevalence of stunting, thinness and over-
weight of Chakma children are depicted in Table
2. The overall prevalence of stunting, thinness
and overweight was found to be 38.31 percent,
10.56 percent, and 2.68 percent, respectively. It
also noticed that the stunting was more preva-
lent among girls (33.92%) than boys (18.18%)
and the thinness was slightly higher prevalent
among Chakma boys (7.42%) than girls (6.82%).
In comparison of prevalence of overweight
among the Chakma children, girls (2.14%) show

Table 1: Descriptive statistics of height, weight and BMI of Chakma boys and girls by age and sex

Age    No. of         Weight (kg)                              Height (cm)                         BMI (kg/mt2)
(yrs)   subjects
       Boys     Girls Boys                  Girls                Boys                  Girls                Boys      Girls

           Mean±SD           Mean±SD        Mean±SD           Mean±SD        Mean±SD Mean±SD

6 5 4 5 8 18.55±1.43 17.8±2.34 115.79±3.54 113.86±5.97 13.84±1.26 13.7±1.32
7 5 1 5 3 20.02±2.80 20.5±2.47 120.58±6.32 119.20±5.64 13.77±1.34 14.4±1.54
8 5 6 5 8 22.51±3.34 22.4±3.01 123.36±7.58 123.80±6.50 14.79±2.21 14.6±1.21
9 5 2 4 8 23.04±2.90 24.1±4.73 126.72±5.43 127.60±6.62 14.35±1.63 14.8±1.08
1 0 5 1 5 3 25.7±4.03 27.4±5.37 130.74±7.15 131.40±7.18 15.04±2.41 15.9±1.62
1 1 5 1 5 2 28.44±5.77 31.6±5.35 134.21±9.05 135.81±6.82 15.79±1.75 17.1±1.48
1 2 4 8 3 8 34.38±6.89 34.4±4.88 141.87±7.85 140.75±6.54 17.08±1.16 17.3±1.25
1 3 5 3 5 2 37.71±5.59 37.7±6.30 146.46±6.76 146.01±8.30 17.58±2.24 17.6±1.30
1 4 3 5 2 8 40.26±5.74 42.8±5.64 152.80±5.44 151.43±5.88 17.24±1.55 18.9±1.52
1 5 4 0 3 7 44.55±4.70 46.7±4.96 156.24±5.17 153.62±5.14 18.25±1.09 19.8±1.35
1 6 4 8 3 7 48.14±4.11 48.8±3.15 160.13±4.87 155.13±4.61 18.77±1.51 20.3±1.40

Table 2: Nutritional status of the Chakma children of North Tripura

Age          Stunting  (height           Thinness (BMI       Overweight (BMI
(yrs)          <3rd percentile)            <5th percentile)          >85th percentile)

           Boys n (%)            Girls n (%) Boys n (%) Girls n (%) Boys n (%) Girls n (%)

6 7 (12.96) 10 (17.24) 3 (05.56) 1 (01.72) 2   (3.76) 1 (01.72)
7 11 (21.57) 13 (24.53) 5   (9.80) 3 (05.66) 0 (00.00) 0 (00.00)
8 8 (14.29) 16 (27.58) 2 (03.57) 1 (01.72) 0 (00.00) 0 (00.00)
9 9 (17.31) 12 (25.00) 3 (05.77) 4 (08.33) 0 (00.00) 2 (04.17)
1 0 12 (23.53) 20 (37.74) 6 (11.76) 8 (15.09) 0 (00.00) 3 (05.66)
1 1 7 (13.73) 17 (32.69) 3 (05.88) 2 (03.84) 0 (00.00) 1 (01.92)
1 2 13 (27.08) 14 (36.84) 4 (08.33) 5 (13.16) 2   (4.16) 0 (00.00)
1 3 8 (15.09) 27 (51.92) 5 (09.43) 4 (07.69) 0 (00.00) 2 (03.84)
1 4 6 (17.14) 16 (57.14) 4 (11.43) 2 (07.14) 2   (5.71) 0 (00.00)
1 5 10 (25.00) 15 (40.54) 2 (05.00) 2 (05.41) 1   (2.5) 2 (05.41)
1 6 7 (14.58) 14 (38.89) 3 (06.25) 3 (08.33) 1   (2.08) 0 (00.00)
All 98 (18.18) 174 (33.92) 40 (07.42) 35 (06.82) 8 (01.48) 11 (02.14)
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higher prevalence than boys (1.48%). The maxi-
mum prevalence of stunting was observed
among boys in the younger age groups at 7
(21.57 %), 10 (23.53 %) and 12 (27.08 %) years.
On the other hand, the prevalence of stunting
and thinness is more among the age group of 13,
14 years for boys and 9, 10 and 12 years for girls
respectively.

However, in Table 3, a significant difference
was seen at the age of 6, 7, 11, 15 and 16 years (t
=2.48, P<0.05; t =4.24, P<0.05; t =2.23, P<0.05; t
=5.54, P<0.05; and t=8.44, P<0.05, resp.). In case
of weight, the boys were heavier than girls at
the age group of 6,7,8, and 16 years, and a sig-

nificant difference was found at the age of
6,7,9,11,13 and 16 years (t=3.11, P<0.05; t =2.80,
P<0.05; t =3.19, P<0.05; t=2.86, P<0.05; t=3.98,
P<0.05; t=2.64, P<0.05 resp.). However, there was
no significant difference noticed between both
sexes for the prevalence of overweight.

Figures 1 and 2 represent the comparison of
the average height and weight between Chakma
boys and girls aged 6-16 years with the Naga
tribal children of Nagaland (Longkumer 2013).
The findings revealed that the Chakma boys and
girls show superior growth performance at all
the ages except 15 years for boys and 13 years
for girls.

DISCUSSION

Present cross-sectional design showed that
the prevalence of undernutrition in terms of
stunting is more in girls than in boys. Preva-
lence of thinness and overweight are slightly
higher in girls than in boys. From earlier papers
it is established and widely accepted that in In-
dia a majority of children and adolescent of trib-
al community in India suffer from malnutrition
(Khongsdier 2003; Chakraborty et al. 2008; Tho-
mas et al. 2013; Basu et al. 2014; Mondol 2014;
Sukhdas et al. 2014). The recent investigation
showed that, the nutritional status of Chakma
children is slightly worse or week than the Tripuri

Table 3: Age-wise comparison (t value) of mean
height and weight between boys and girls

Age Height Weight

6 2.48* 3.11*

7 4.24* 2.80*

8 1.17 0.91
9 0.97 3.19*

1 0 1.05 1.72
1 1 2.23* 2.86*

1 2 0.53 0.21
1 3 1.16 3.98*

1 4 0.52 0.26
1 5 5.54* 0.87
1 6 8.44* 2.64*

*Significance at 5% level

Fig. 1. Mean height at all age groups between Chakma boys and girls and their comparison with Naga
children of Assam
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and Sonowal Kachari children of Tripura (Sil
2011) and Assam (Singh and Mondal 2013) re-
spectively but is better than that of other tribal
children of northeast India (Gaur 1995; Khongs-
dier 2003; Singh and Sengupta 2007; Mondol
2014; Sukhdas et al. 2014). In comparison with
the Indian Council of Medical Research (ICMR)
standards (ICMR 1972) and WHO (WHO 2010),
it was found that the growth pattern of Chakma
children are similar but below the ICMR and
WHO growth reference data. The probable caus-
es of undernutrition in the Chakma tribal chil-
dren of Tripura may be their low socio-econom-
ic condition, low family income, inadequate diet,
large family and ignorance about the nutritive
value of food.

CONCLUSION

The present study has highlighted the
growth pattern and prevalence of undernutri-
tion in terms of stunting and thinness among
Chakma tribal children Tripura, North East In-
dia. In respect to the different nutritional indica-
tors the tribal children of Tripura shows a signif-
icant difference for age and sex in the preva-
lence of undernutrition. The result of present

investigation of this state will be helpful for pol-
icy makers to formulate various developmental
and health care programs. Nutritional interven-
tion is also necessary in Tripura to ameliorate
the nutritional status among the Chakma tribal
children by supplementary balanced diet and
micronutrient rich or protective foods.
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