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ABSTRACT

To assess the prevalence of thinness among 2-5 years pre-school children, a cross-sectional
study was conducted among 284 pre-school children (Boys-144; Girls-140) of Kolam tribe.
Kolam, a primitive tribal group predominantly lives in Utnoor, Narnoor and Jainoor mandal (s)
of Adilabad district, Telangana, India. Anthropometric measurements like height and weight
were used to compute body mass index following standard techniques. The new international
classification cut-off points provided for boys and girls aged 2 years to 5 years were used to
identify the prevalence of under nutrition. It was observed that the participants of both the sexes
showed a marked difference in body weight. The overall prevalence of thinness was 72.91% for
Kolam boys and 72.14% for Kolam girls indicating that children of both the sexes were
undernourished.
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INTRODUCTION

Under nutrition remains a major problem in children across many Indian communities. India is
still experiencing the highest prevalence of childhood underweight and low birth weight in the
world (UNSCN, 2009). Prevalence of thinness or underweight in a population is explained in
grades as possessing under nutrition, malnutrition or over nutrition. Several studies have
explored health and nutritional status of children in India (NNMB, 1978; IIPS and Macro
International, 2007). Many studies have shown that the tribal populations in India are
experiencing a state of under nutrition especially among pre-school children and their nutritional

status was assessed by using anthropometric characteristics (Mitra et al., 1993; Kumar et al.,
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1993; Mitra and Tiwari, 1997; Rao et al., 1994; Rao et al., 2005; Mitra et al., 2007). Poor
nutritional status affects brain growth during prenatal and postnatal (Pollitt et al., 1996), less
intelligence and behavior (Bradley, 2002), poor micronutrient supplement during pregnancy
leads to low birth weight babies and further affects lactation during infancy which also affects
later part of life (Allen, 2006). In view of the high prevalence of malnutrition among children of
the tribal populations, a cross-sectional study was carried out to investigate the nutritional status
among Kolam tribal community from Adilabad district, Telangana.

Review of Literature

Body Mass Index is an important parameter used to measure the nutritional status of a population
and further representation of individuals by showing the degree of thinness is helpful in
categorizing the children and the adults separately. Some of the recent studies showed the
prevalence of high rates of thinness in boys (61.5%) and girls (70.8%) among 2-6 years Bauri
pre-school children of Puruliya (Das and Bose, 2009); 45.45% among 2-5 years Bhaina pre-
school children of Bilaspur (Singh et al., 2014); 50.7% among 3-5 years pre-school children of
Nadia (Biswas et al., 2009); 44.5% among 10-15 years school children of Paschim Medinipur
and puruliya (Bose and Bisai, 2008); 62.2% among 5-10 years school children of Purba
Medinipur (Chakraborty and Bose, 2009); 53.9% among 6-14 years school children of Dibrugarh
(Medhi et al., 2006); 50.2% among 10-18 years children of Dibrugarh (Medhi et al., 2007); 48%
among 1-5 years children of Central Orissa (Mishra and Mishra, 2007); 85.2% among 2-6 years
ICDS children of Hooghly district (Mondal et al., 2009); 67.2% among 2-13 years Kora-Mudi
tribal children of Paschim Medinapur (Bisai et al., 2010); 41.3% among 7-18 years Santhal
children of Purulia of West Bengal (Das and Bose, 2011). Children experiencing under nutrition
are described as malnourished due to inadequate supply of energy. Malnourished children are
more likely to grow into thin adults with low BMI (Das and Bose, 2011). As such, information
on thinness prevalence among children should be focused (Das and Bose, 2009; Mitra and
Tiwari, 1997; Mondal and Sen, 2010; Sen and Mondal, 2012).

MATERIAL AND METHODS

Kolam tribe lives in the interior forests and hilly tracts of Adilabad district of Telangana district,
India. As per 2011 census, 8.38% share of state tribal population consists of different tribal

groups in Adilabad district with 13.61% children aged 0-6 years and sex ratio 956 females per

338



Thinness among Kolam pre-school children: Bharathi et al. (2015) pp. 337-346

males (ICMR, 2014). About 25% of the mandals in the scheduled area have been selected
randomly taking into consideration the numerical predominance of the tribal population in the
tribal sub-plan area and accordingly Utnoor, Narnoor and Jainoor mandals of Adilabad district
were selected. Data on anthropometric measurements for children 2 to 5 years was collected
from villages. Thinness prevalence was assessed among 284 children belonging to both the
sexes. The sample data for boys and girls satisfies the normal distribution and the variation in the
sample size at each age group depends on the availability of the children at the time of data
collection. The data were collected during 2010-2011.

The ages of the participants were recorded as per the records maintained by anganwadi
workers in the study villages. All the participants between the ages 2.0 to 5.0 years were
considered for the study (Tanner, 1962; Eveleth and Tanner, 1976). Data on anthropometric
measurements were collected following the standard techniques of Weiner and Lourie (1969).

Table 1: International BMI Cutoff points for BMI for thinness grades 1, 2 and 3 by sex for exact
ages between 2 and 5 years

Age BMI Standards of Boys (kg/m?) BM I Standards of Girls (kg/m?)

(years) | G-Il | G-I G-l G-I G-l G-l
(<16.0 (16.0-16.9 | (17.0-18.49 | (<16.0 (16.0-16.9 | (17.0-18.49
kg/m?) kg/m?) kg/m?) kg/m?) kg/m?) kg/m?)

2+ 13.37 14.12 15.14 13.24 13.90 14.83

3+ 13.09 13.79 14.74 12.98 13.60 14.47

4+ 12.86 13.52 14.43 12.73 13.34 14.19

5+ 12.66 13.31 14.21 12.50 13.09 13.94

International Cut Off points of BMI (kg/m?) for thinness grade, I, 11, and 111 by age and sex
specific grades (Cole et.al., 2007)

Weight was measured to the nearest 0.1 kg with subjects dressed in light garments and without
shoes using weighing machine (standard). Height was measured to the 0.1cm against a wall
using anthropometric rod (Galaxy Informatics, New Delhi). The equipment was regularly
checked for accuracy and the measurements were taken by trained anthropologists. Body Mass
Index is calculated as the ratio of the weight in kilograms to height in meter squared (BMI =
Weight (Kg)/ Height (m?)). The values of body weight and stature were used to compute the
body mass index. Thinness was determined using the age and sex specific International
Standards showing Cutoffs points of Body Mass Index as provided in Table 1 from 2+ years to

5+ years age group (Cole et. al., 2007). Nutritional status was evaluated using the age-sex
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specific cut-off points of BMI for children as described by Cole et al., (2000, 2007). The chronic
energy deficiency (CED) grades IlI, Il and | of thinness refer to severe, moderate and mild
undernutrition respectively. Statistical analysis was performed using SPSS software (16.0
version). Students t-test was performed to test for age differences in means of weight, height and

BMI. Statistical significance was set at p < 0.05.

RESULTS AND DISCUSSION

The mean body weight of Kolam boys and girls was shown in Table 2 and mean stature was
presented in Table 3. It is found that with the advancement of age, there was an increase in
height and weight. The mean weight is found to be higher among boys (14.55 kg) than girls
(13.23 kg). Similarly, the mean height is recorded to be higher among boys (103.86 cm) than
girls (99.01 cm) recorded in Table 3. The mean values of both weight (t= 3.433, p= 0.001) and
height (t= 3.373, p= 0.001) are statistically significant between the sexes.

Table 2: Mean and Standard Deviation for Weight of Kolam boys and Kolam girls

(2+ years to 5+ years)

Age Boys (N=144) Girls (N=140) t-value p-value
(years) | N Weight (kg) N Weight (kg)

Mean SD Mean |SD
2+ 30 10.49 2.73 30 8.56 1.48 3.412 0.001 *
3+ 34 11.10 1.77 30 1055 | 1.04 1.496 0.140
4+ 32 12.86 1.88 38 12.19 |2.97 0.101 0.275
5+ 48 14.55 1.90 42 1323 | 1.71 3.433 0.001*
Total | 144 12.51 2.63 140 11.37 | 2.64 3.647 0.000*

N= Sample size

*Statistical significance was set at p< 0.05
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Table 3: Mean and Standard Deviation for Height of Kolam boys and Kolam girls

(2+ years to 5+ years)

Age Boys (N=144) Girls (N=140) t-value | p-value
(years) | N Height (cm) N Height (cm)

Mean SD Mean |SD
2+ 30 85.98 20.31 30 78.72 | 6.61 1.862 | 0.068
3+ 34 88.65 7.66 30 88.11 |4.31 0.340 |0.735
4+ 32 96.02 6.69 38 93.81 |12.48 0.896 |0.373
5+ 48 103.86 | 6.02 42 99.01 |7.61 3.373 | 0.001*
Total | 144 94.80 13.11 140 90.91 | 11.28 2.673 | 0.008*

N= Sample size *Statistical significance was set at p< 0.05;
Significant sex differences (p<0.001) in height was observed in 5 years age group.

Table 4: Mean and Standard Deviation for Body Mass Index of Kolam boys and Kolam

girls (2+ years to 5+ years)

Age Boys (N=144) Girls (N=140) t-value | p-value
Body Mass Index (kg/m?) | Body Mass Index ( kg/m?)
(years)
N Mean SD N Mean SD
2+ 30 15.68 5.28 30 13.83 1.92 1.792 0.078
3+ 34 14.20 1.13 30 13.76 1.58 1.268 0.209
4+ 32 13.95 1.66 38 14.03 4.93 -0.086 0.932
5+ 48 13.53 1.66 42 13.54 1.72 -0.030 0.976
Total | 144 14.23 2.84 140 13.78 2.94 1.291 0.198

N=Sample size  *Statistical significance was set at p< 0.05
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The mean and standard deviation of body mass index of both the sexes is presented in the Table
4. The mean body mass index of both the sexes decreased with increasing age barring a few. The
p-value shows that there is no significant sex difference(s) in body mass index from 2+ years to
5+ year’s age group.

Table 5 shows the prevalence of thinness by age and sex among Kolam boys and girls
that exhibit grades for underweight classified as Grade I, Il and Ill. The frequency of thinness
among boys is found to be high (31.25%) classified under Grade I, followed by girls (18.57%).

Table 5: Prevalence of thinness (BMI) by age and sex among 2-5 years Kolam Pre-School

Children
Boys (N=144) Girls (N=140) .
Age G1 | G G1 | Gl
ears ) N - ) A i
(vears) sampl | @7.0- | (16.0- (flg'(; overall | Normal (\z‘e'fr SaI? 17.0- | (16.0- (21'6':) Overal | Norma | Over
esize | 1849 | 169 | o htg S‘?ze 1849 | 169 | ° " | | weight
kg/m) | kgim?) | "9 kg/m) | kg/m) | <9
N 30 9 4 7 20 7 3 2 2 9 10 21 8 T
(30.0) | (133) | (233) | (66.67) | (233) | (10) 67 | Goo) | 333) | @00) | @67 | @3) |
© 4 8 24 10 5 5 2 22 6 2
3+ 34 | (353) | (11.8) | (235) | (7058) | (29.4) . 30 | @7 | @7 | @00) | 733 | 2000 | 67) | 0163
- 10 10 5 25 5 2 11 1 N 29 8 1
4+ (3L.2) | (31.2) | (15.6) | (78.1) (156) | (62) | 38 | (289) | (26) | (@47 | (76.3) | (11.4) (2.6) | 0.235
14 3 19 36 11 1 8 10 11 29 11 2
5+ 48 | 292) | 62) | 89.6) | 750) | (229 | @1 | 42 | (190) | (238) | (26.2) | (69.04) | (262) | 4.8) | 0576
6
45 21 39 105 33 26 25 50 101 33 6
TOTAL | 144 1 ooy | (as8) | @7.0) | (7201) | 2201) | @D | 0 | (1gs5) | (178) | @5.71) | 219) | (2357) | a28) | ©%%

(The values in the parenthesis indicates percentages)
One way ANOVA was performed to test the age differences in means of height, weight and BMI
p = 0.665; df.= 1 (between groups); F= 0.188
#Age combined prevalence of under nutrition (Grades I, Il and 111 Combined) among boys and girls

Age wise prevalence of Grade 11l thinness among Kolam boys signifies high prevalence
among 5+ years (39.6%); 3+ years (23.5%) followed by 2+ years (23.3%) etc. Similarly, among
girls, the prevalence of Grade-I11 thinness is found to be high at 4+ years (44.7%) followed by 3+
years (40.0%), later among 2+ years (33.3%) etc. Further, it is noted that the prevalence of
thinness is observed to be high among Kolam boys than Kolam girls reflecting less than 50% of
boys experiencing Grade-I thinness. The overall prevalence of thinness is observed to be high
among Kolam boys (72.91%) shows more pervasiveness of body mass index categorization than

Kolam girls (72.14%). This differentiation can be attributed due to increased frequency of
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thinness in Grade 1 (31.25%) thinness and Grade 111 (27.08%) in Kolam boys than the prevalence
of thinness among Kolam girls in Grade Il (35.71%) and Grade | (18.57%) thinness. The p-
value is not statistically significant among 2+ to 5+ years age group indicating the prevalence of
under nutrition among Kolam pre-school children.

Few studies have reported the presence of under nutrition in different regions of the
country among Indian children. High prevalence of thinness is reported in the present study
when compared with other studies such as Bauri pre-school children (65.3%: Das and Bose,
2009); Bhaina pre-school children (18.18%: Singh et al., 2014); school children of Nadia (50.7%:
Biswas et al., 2009); school children of Paschim Medinipur and puruliya (44.5%: Bose and Bisal,
2008); school children of Purba Medinipur (62.2%: Chakraborty and Bose, 2009); school
children of Dibrugarh (53.9%: Medhi et al., 2007); children of Central Orissa (48.0%: Mishra
and Mishra, 2007); Kora-Mudi tribal children of Paschim Medinapur (67.2%: Bisai et al., 2010).
However, the present study reported less thinness when compared with ICDS children of
Hooghly district (85.2%: Mondal et al., 2009).

CONCLUSION

Kolam tribe is reported to have an overall prevalence of thinness of 72.91% among boys and
72.14% among girls. This critical situation can worsen their latter part of life which further
drastically affects the next generation. Similar studies have to be conducted to find sex
differentiation as well overall prevalence of thinness among other adjacent tribal groups. More
intensive nutrition programmes have to be initiated and trained personnel should be employed to
take follow up studies systematically and monitor regularly for implementation of these
programmes to avail the outreach services.
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