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A STUDY OF ANTHROPOMETRIC INDICES AND NUTRITIONAL STATUS AMONG
VULNERABLE TRIBES OF ANDHRA PRADESH
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ABSTRACT

Anthropometric nutrition surveys are commonly conducted during emergencies to estimate the
level of acute malnutrition in a population. To study of anthropometric indices and nutritional
status among Konda Reddi and Koya Dora tribal offspring of West Godavari district Amdhra
Pradesh. The subjects were drawn from the selected villages to study the growth progression.
The survey was carried out from June 16 2011 to December 22, 2011 after conducting of a
pilot survey of the study area. A Crossectional community baed field surveys was carried out

in West Godavari district of Andhra Pradesh. The subjects between the ages of 66 years
attending the schools were measured. Statistical analyses of the data collected were carried out
using SPSS 18.0. Beside descripgiwstatistics, to test the differences between the age groups, Z
score was doneResults reveal thathigher frequency of Koya Dora boys are overweight (10%)
compared to a relatively low frequency (5.49%) of Koya Dora girls. A reverse trend is observed
among Konda Reddi tribe with slightly higher proportion of girls (15.57%) in underweight
category than bgs (13.38%). However, about 9.44% of Konda Reddi boys belong to overweight
category to 6.03% Konda Reddi girls. The overall result indicates a relatively better nutritional

status of both the tribes.
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INTRODUCTION

India probably has the largest number of tribal communities in the world?!. In general,
tribal populations of India are recognized as socially and economically vulnerablél. As per
latest census, India has more than 84 million tribals who constitute 8.2% of the total population

B8, In India, numerous studies have been conducted on growth pattern, even though some of the
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populations still remain to be studied. India consistof different ethnic groups with different
genetic background. The tribal populations of Andhra Pradesh offer an excellent opportunity for
studies on growth and nutrition. The state Andhra Pradesh is the habitation for 35 tribes with a
population of 50.24(6.59%) lakhs as per 2001 census.

The nutritional status of offspring is commonly assessed using three indices: weigfdr-
height (wasting) which reflects acute growth disturbances, heighfor-age (stunting) which
reflects long-term growth faltering and weight-for-age (underweight) which is a composite
indicator of both long and short term effects. Weights and heights of offspring are compared with
the reference standards (NCHS/CDC/WHO) and the prevalence of anthropometric deficits is
usually expressed aghe percentage of offspring below a specific cubff point such as minus 2
standard deviations (2SD) from the median value of the international reference data. Thus,

offspring who are below the referred indices are termed as unhealthy offspring.

Malnutrit ion affects growth. During a short period of malnutrition, the organism slows up
EOO COI x OEODPAT M ODEATCADEA £FAOT OAAT A PAOET A8 ' EO
effects of malnutrition than boys. Offspring from different socieeconomic leves differ in average
body size at all ages. The probable reason for this female ascendancy could be attributed to the
fact that on the average, girls begin their adolescent growth spurt at an earlier age than do the
boys 4. Many studies have shown that B is a reasonable measure of adiposit -9. World
Health Organization has recommended that anthropometry could be used to assess the

nutritional and health status of adults[0l.

The use of anthropometric indices to evaluate child nutritional statuss a wellestablished
practice [11-13], Height (given age) is the preferred measure of long term nutritional status as it
reflects both current and past nutritional status. Because weight can change in relatively short
period of time as a consequence afhanges in nutritional intake and/or health status, weight
for-height is a better measure of shorterm nutritional status. Weight-for-age can also change

rapidly.

Cross sectional studies are obviously cheaper and more quickly done, and can include

large number of offspring. It is essential to have crossectional surveys as basis for developing
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standards for height and weight and other measurements in a given community and periodic
surveys are valuable in assessing the nutritional status of a country af a particular socic

economic groupl4l.

The present study was conducted at 25 schools in the district of West Godavari, Andhra
Pradesh. The Koya Dora population as per 1991 Census is 4,56,49@ndhra Pradesh. The total
literacy rate among Koya Dora as per 1991 Census reports is 17.83. Nuclear and monogamous
families are predominantly found. The Konda Reddis number 83,096 as per 2001 census. In
Konda Reddi society father is the head of the rfaly. Dropout rate is more among the school
going offspring of Konda Reddi and the main cause of slow progress in education and high
dropout rate among the Konda Reddi is poverty. Their literacy rate increased to 34.18%! from

7.75% 161, Currently maleliteracy rate is 40.23% and female literacy rate is 28.15%>!.
METHODS AND MATERIAL

The present study was undertaken on rural school offspring of West Godavari District in
Andhra Pradesh. A total of 829 (357 boys and 472 girls) Konda Reddi and Koyar®offspring
aged 616 years were covered for Nutritional anthropometric survey. The subjects were drawn
from the selected villages to study the growth progression. The survey was carried out from June

16th, 2011 to December 229, 2011 after conducting ofa pilot survey of the study area.

The purpose of the present study is to collect cross sectional data on body dimensions of
subjects in various age groups drawn from 25 schools. The ages of the subjects were recorded
based on school admission registers.he information on age was crosschecked with the elders
of the village and school teachers. Data were collected on age, sex, education and eleven
anthropometric measurements using the standard techniqued!’. 18, The anthropometric
measures cover, heightertex, body weight, breadth measures such as biacromal breadth, and
bicristal breadth, circumferences namely waist circumference and hip circumference and skin

fold thickness at Triceps, Biceps, Sulscapular, Supra iliac and Abdominal region of body.

STATISTICAL ANALYSIS USED

Statistical analyses of the data collected were carried out using SPSS 18.0. Beside
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descriptive statistics, to test the differences between the age groups; &ore was done. Mean,
Standard deviations and correlation analyses were done to study of anthropometric indices and
nutritional status. The value of BMI was calculated and summarideage group wise, and in order
to assess BMbased nutritional status, recommended cutoff points for Asians were usééf!. BMI

was computed using the following standard equation: BMI = Weight (kg) / height (&).
RESULTS

The Mean value of height for agef boys and girls separately for Koya Dora and Konda
Reddi for different age group is listed in Tablel. The mean height ranges from 107.68 cm among
6 years old boys of Koya Dora to 158.9 cm recorded for 16 years old Koya Dora boys. The Koya
Dora girls although record nearly equal mean values at initial age groups such agz® years,
they fall short in their height by about 510 cm at 14" year to 16" year compared to Koya Dora
boys. Further among Koya Dora almost double the frequency of boys is talleathgirls. However
a reverse trend of taller Konda Reddi girls is observed. The growth spurt is slightly delayed
among boys by one to two years in boys compared to girls who usually grow during ®1Z 13th

year compared to boys grow during 1415 year.

Table - 1: Age and Sex wise height distribution among the study population

KOYA DORA KONDA REDDI
BOYS GIRLS BOYS GIRLS

Mean| SD+ | N | Mean| SD+ | N | Mean| SD+ N | Mean | SD+ | N

6 |107.6| 5.60 | 34|106.9| 6.80 |29 |107.3| 7.43 [17] 108.5 | 5.82 |17
7 1106.4| 443 |16 |1145| 644 |32 |114.3| 6.44 [11] 1155 | 751 |17
8 [120.9| 6.58 |27 |121.1| 6.75 |18 |118.3| 6.02 |22 | 120.8 | 543 |25
9 1123.2| 6.23 [39[124.4| 6.12 |23 1224 6.23 |30 123.3 | 8.16 |25
10 |129.8] 9.00 | 19 |128.6] 9.30 |17 |127.5| 8.14 |15| 130.1 | 7.81 |22
11 |132.7] 3.96 | 11 |131.5] 7.28 |18 |129.5] 5.05 | 3 | 1358 | 7.58 |13
12 |138.1| 5.60 |17 ]135.2] 7.55 |22 |131.8| 641 |11 | 137.1 | 6.28 |22
13 |142.9| 840 |17 |141.7] 6.63 |32 |147.7| 841 |6 | 1441 | 6.03 | 25
14 1149.9| 7.08 | 22 |146.1] 3.64 |35 |151.5] 490 | 3 | 1459 | 483 |18
15 |157.7| 5.36 | 18 |149.3] 5.29 [35|153.0] 795 |6 | 1473 | 6.56 |14
16 |158.9] 6.20 | 10 149.1| 5.73 |12 |157.3| 463 |3 | 1504 | 00 |1

Age
(yrs)
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Similar trend is noticed among Konda Reddi boys and girls. Koya Dora boys are slightly taller
than Konda Reddi, while girls of both the tribes, record nearly similar stature in majority cége
groups. The Adolescent spurt in the height is observed during $4and 15" year among Koya
Dora boys, while this spurt is during 12" and 14" year among Koya Dora girls. However Konda
Reddi boys show a relatively only adolescent spurt in their stat@ at the age of 12 and 13"

year, the Konda Reddi girls record spurt in their height during the 1B year.

The weight for age and sex among Konda Reddi and Koya Dora offspring is presented in
Table z 2. The mean weight ranges between (15.9 kg) recorded 6 years old boys and (42 kg)
found in 16 years old boys of Koya Dora. However the mean weight of Koya Dora girls ranges
from 15.9 kg to 42.1 kg only indicating that the Koya Dora boys are heavier in their weight by 7kg
than girls. The weight of Koya Dax boys vary between 16.2 kg and 43.1 kg while Koya Dora vary
between 16.2 kg and 43.1 kg. The weight of offspring increased with increase in their age in both

boys and girls.

Table- 2: Age and Sex wise weight distribution among the study population

KOYA DORA KONDA REDDI
Age BOYS GIRLS BOYS GIRLS
O"S) | Mean| SD+ | N |Mean| SD+ | N |Mean| SD+ | N | Mean | SD+ | N

6 159|168 34158 |3.36 |29|16.7| 3.18 |17| 16.2 | 249 |17
/7 180|250 |16|18.0| 2.74 |32 |182 | 266 |11| 193 | 2.72 |17
8 1206|357 27213 |323 18| 199 | 274 |22| 21.7 | 260 |25
9 [ 222|369 (39225322 |23|219| 262 |30 22.6 | 518 |25
10 | 255|568 19249 | 6.70 [17] 249 | 544 |15]| 26.1 | 459 |22
11 | 260 273 |11| 264 | 366 |18 242 | 226 | 3 | 28.0 | 5.72 |13
12 1293384 |17 276 | 441 22| 273 | 421 |11 | 295 | 448 |22
13 1322 | 506 |17 340 | 555[32|36.3| 623 [ 6 | 354 | 418 |25
14 1382|652 (22392414 [35]|379| 205 [ 3] 381 | 494 |18
15 1442 | 570 |18 415|582 35429 | 6.05 | 6 | 40.7 | 287 |14
16 149.2 | 7.73]10[ 421|289 12485 | 757 | 3| 431 . 1
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The weight also increased along with age but more rapidliguring 13 z 14 years among girls
compared to 14z 15 years among boys. More number of boys is found in overweight category
than girls. The overall proportion of underweight, normal and overweight category of offspring
based on their weight for age Z scoreis reported in Table-3. Which reveal that a slightly higher
proportion of Koya Dora boys are in underweight category (16.08%) than Koya Dora girls
(12.08%) for their age.

Table-3: per cent Distribution of Underweight, Normal and Overweight offspring basedn

weight for Age Zscores among Koya Dora and Konda Reddi Offspring.

Weight for Age (Zscore classification)
Konda Reddi Koya Dora
Age Un_der Norm Ov_er Un_der Normal Oyer
(yrs) Sex weight 1alSD weight . weight weight
>-
N >-2SD |~ ~+2SD S2SD- | >-1SD- >+2SD
-Sp3SCCE S1SD SC¢3
6 B 17 11.76 | 82.35 5.88 34 | 11.76 85.29 2.95
G 17 17.64 | 76.47 5.88 29 | 3.44 82.75 13.79
7 B 11 | 18.18 | 72.72 0 16 | 12.50 68.75 18.75
G 17 | 11.76 | 76.47 | 11.76 | 32 | 9.37 81.25 |9.37
8 B 22 9.09 | 77.27 | 13.63 | 27 | 7.40 88.88 |3.72
G 25 | 12.00 | 84.00 | 400 | 18 |11.11 83.33 |5.55
9 B 30 | 10.00 | 83.33 | 6.66 | 39 |10.25 76.92 12.82
G 25 | 12.00 | 84.00 | 4.00 | 23 | 8.69 86.95 |4.34
10 B 15 | 20.00 | 73.33 | 6.66 19 | 10.52 73.68 15.78
G 22 | 27.27 | 72.72 0 17 |5.88 82.35 11.76
11 B 3 0 100 0 11 | 36.36 5454 |9.09
G 13 | 15.38 | 76.92 | 769 | 18 |11.11 83.33 |5.55
12 B 11 | 18.18 | 63.63 | 18.18 | 17 | 23.52 70.58 |5.88
G 22 | 13,63 | 77.27 | 9.09 | 22 | 27.27 68.18 |4.54
13 B 6 16.66 | 83.33 0 17 | 11.76 58.82 |29.41
G 25 | 20.00 | 72.00 | 8.00 | 32 |18.75 78.12 |3.12
14 B 3 0 66.66 | 33.33 | 22 | 36.36 50.01 13.63
G 18 | 11.11 | 83.33 | 555 | 35 |14.28 85.71 |0
15 B 6 16.66 | 50.00 | 33.33 | 18 | 16.66 83.33 |0
G 14 | 1428 | 7857 | 7.14 | 35 |11.42 82.85 |5.71
16 B 3 33.33 | 66.66 0 10 | 20.00 80.00 |0
G 1 0 100 0 12 [8.33 91.66 |0
Total B 127 | 13.38 | 77.16 | 9.44 | 230 | 16.08 73.91 10.0
G 199 | 15,57 | 78.39 | 6.03 | 273 |12.08 82.41 |5.49
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Relatively higher proportion of Koya Dora boys are in underweight category than girls during
6t and 7 year of age while during 12", 13h and 14t years higher proportion of Koya Dora girls
and boys fal in underweight category, indicating that the offspring are growing well during that
period. However the loss in weight during this period is compensated by gain in their height.
Among Konda Reddi redtively higher proportion of boys and girls in 10-12 years age group are
in underweight category, indicating a relatively early onset of adolescent growth in height

compensating for the loss of weight.

The results as observed in Tabld indicates that mae Koya Dora girls (83.1%) are in
normal category than Koya Dora boys (73.9%), while a relatively very high proportion of Koya

Dora boys (9.15%) are heavier in their weight compared to only (3.7%) of Koya Dora girls.

Table- 4: per cent Distribution of Thin, Normal, and Overweight Offspring based on Body Mass

index for Age Zscores among Konda Reddi and Koya Dora Offspring.

BMI for Age (Zscore classification)
Konda Reddi Koya Dora
Age | Sex N Thin | Normal | Over N | Thin | Normal Over
(yrs) weight weight
<- <-2SD | >+2SD <- | <250 | >+2SD
2SD| SCc 3 SC o 2SD| SC¢c3 SC o
6 B 17 | 11.8| 89.2 0 34 | 14.7 | 76.47 8.82
G 17 | 17.6| 76.5 5.9 29 | 6.90 | 86.20 6.90
7 B 11 | 18.2| 81.8 0 16 | 12.5 87.5 0
G 17 | 11.8| 82.3 5.9 32 | 6.25 | 93.75 0
8 B 22 | 9.1 77.3 13.6 27 | 111 88.9 3.70
G 25 | 8.0 88.0 4.0 18 | 5.55 88.9 5.55
9 B 30 | 10.0| 83.3 6.7 39 | 103 79.4 10.3
G 25 | 12.0| 88.0 0 23 | 8.7 86.9 4.35
10 B 15 | 20.0| 73.3 6.7 19 | 10.5 74.8 15.7
G 22 | 27.3| 727 0 17 | 5.89 88.2 5.89
11 B 3 0 66.7 33.3 11 | 36.4 545 9.09
G 13 | 7.7 84.6 7.7 18 | 22.2 72.2 5.55
12 B 11 | 18.2| 63.6 18.2 17 | 235 70.6 5.9
G 22 |18.2| 727 9.1 22 | 27.3 72.7 0
13 B 6 |16.7| 83.3 0 17 | 11.8 58.8 29.4
G 25 | 20.0| 82.0 8.0 32 | 18.7 78.1 3.12

Appalanaidu P & Others

www.thedawnjournal.com

609



DJ THE DAWN JOURNAL Vol. 2, No. 2, July- December 2013

14 B 3 0 66.7 33.3 22 1364 50.0 13.6
G 18 | 11.1| 88.9 0 35 (143 | 828 2.85
15 B 6 |16.7| 66.6 16.7 18 | 16.7 | 83.3 0
G 4 |143| 78.6 7.1 35 (174 | 771 5.71
16 B 3 [333]| 66.7 0 10 0 100 0
G 1 0 100 0 12 1833 | 916 0
Total B 127 1134 | 77.9 8.7 230 | 16.9 | 73.9 9.1
G 199 1151 | 79.9 5.0 73 |13.2] 831 3.7

Based on the Body mass index the offspring can be classified as thin, normal, and overweight.
Majority of Koya Dora boys and girls in the adolescent period starting from Ilto 15t year
appear to be under thin category, as is evident from higher propoxin of underweight offspring

in those age groups. However, among Konda Reddi slightly higher proportion of thin boys and
girls were noticed during 12" and 13" year. Higher frequency of Koya Dora boys are also
overweight (10%) compared to a relatively lowfrequency (5.49%) of Koya Dora girls. A reverse
trend is observed among Konda Reddi tribe with slightly higher proportion of girls (15.57%) in
underweight category than boys (13.38%). However, about 9.44% of Konda Reddi boys belong to
overweight category © 6.03% Konda Reddi girls. Between Koya Dora and Konda Reddi
populations, Koya Dora boys are slightly heavier than Konda Reddi boys, while Konda Reddi girls

are approximately equal to Koya Dora girls in their weight.

The results as observed in Table$ to 8 indicate that contrary to height and weight, for
biacromal breadth, the girls always exhibit higher bicristal breadth than their age matched boys,
although the mean values of bicristal breadth are similar in Koya Dora and Konda Reddi boys.
The waist cicumference, girls recorded higher hip circumference than their age matched boys.
The hip circumference of boys range from 20.9 cm recorded in 6 year old Koya Dora boys to 31.6
cm in 16 year old Koya Dora boys. Correspondingly among 6 year old Koya Dordggthe hip
circumference ranges from 21.6 cm at®year to 32.2 cm in 16/ear. When Koya Dora and Konda
Reddi boys, are compared with each other for their hip circumferences, a slightly higher mean is

recorded by Koya Dora boys aged 11 to 15 years thanediihn age matched Konda Reddi boys.
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Table-5: Biacromal Breadth (cm)

KOYA DORA KONDA REDDI
BOYS GIRLS BOYS GIRLS
Mean SD+| N |Mean SD+| N |Mean|SD+| N |Mean SD+| N

6 [23.2/2.01| 34 |123.2]1.69/29|23.3|2.08| 17 |[22.6|1.79| 17
7 [245]1.54] 16 |24.6]1.43|32|24.411.80| 11 |24.1|2.93| 17
8 [1259|1.64| 27 [26.0[1.54/18|24.7|2.43| 22 |25.6[2.16| 25
9 1269/1.46| 39 |26.6(1.55/23[26.7/1.63| 30 |26.2|2.21| 25
10 |28.011.86| 19 |27.2]2.38|17[27.4|2.17| 15 |27.6|1.67| 22
11 |28.1|1.71]| 11 |28.0|1.52{18|26.9|1.79| 3 |29.4|2.75] 13
12 129.7[1.48| 17 [28.3]1.89|22[28.7[1.43| 11 |29.5]/1.92| 22
13 |30.6/1.99| 17 |30.4|1.84{32|32.3|/2.00] 6 |31.8/1.94| 25
14 |33.0|2.36| 22 |31.7|1.57|35|34.6/2.08] 3 |31.9/2.39| 18
15 |35.1]1.99| 18 |32.1|1.48{35|34.2|1.81| 6 |32.7/2.19| 14
16 |36.112.50] 10 |33.1|1.46/12|36.7/2.25| 3 |33.0] . 1

Table-6: Bicristal Breadth (cm)

KOYA DORA KONDA REDDI
BOYS GIRLS BOYS GIRLS

Mean| SD+| N [Mean|SD+| N |Mean SD+ | N |Mean SD+| N

6 1165|1.13|34|164[1.26|29 /169|160 |17 16.7[1.01| 17
/7 |175|135]16|17.7|134| 32 |173|1.16 | 11 |18.1|1.24| 17/
8 [18.0|136(27|19.2|1.26|18 |18.0]1.23 |22 |18.8|1.26| 25
9 118513639 19.1[1.35]2318.2/1.09 | 30[18.8/1.80| 25
10 |19.5]1.66/19]19.7 |1.81| 17 |[18.9]| 1.85| 15 |19.7]|1.64| 22
11 |20.0[1.37]11]| 209 |1.24| 18 |19.8] .66 | 3 [20.9]/1.48]| 13
12 [21.1]1.65]17|22.2 |2.15| 22 [20.3]1.68 | 11 |21.8]|1.72| 22

13 120.8|2.56|17]|235|1.75/32 |23.1]1.66| 6 [24.3]1.62| 25
14 122.6[1.79/22]|250[1.97|35|226| .32 | 3 [26.0/4.34| 18
15 124946018 259 (21435 (239|160 | 6 [25.6]1.64| 14
16 [24.8[1.94]/10]| 259 [1.09| 12 |[245] 261 | 3 [26.2] . 1
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Table-7: Waist Circumference (cm)

KOYA DORA KONDA REDDI
BOYS GIRLS BOYS GIRLS
Mean SD+| N |Mean SD+| N |[Mean SD+| N |[Mean SD+| N

6 [18.9/1.20| 34 |18.4/1.41| 29 |21.6|7.44|17|19.1|1.11| 17
7 119.7/1.63] 16 |19.3]|1.46| 32 |19.7|/1.15|1121.9|8.88| 17
8 [19.6/2.20] 27 |[19.4/1.33| 18 |20.1|1.46|22|20.1] .83 | 25
9 120.3]1.24| 39 |20.3|1.50| 23 |20.8|1.17/30]20.3|1.87| 25
10 |121.6/1.78| 19 |20.4|2.16| 17 |20.5][2.73|15|20.6|1.67| 22
11 |21.3,.878| 11 |20.3|1.66| 18 |20.1{1.80] 3 |20.6|1.83| 13
12 |21.2]11.46] 17 |20.4[1.84| 22 [21.1]1.66|11|20.9/1.99| 22
13 |121.8/150| 17 |21.8]|1.76| 32 |23.3|2.11| 6 |21.8|1.57| 25
14 123.2|11.39| 22 |23.2]1.62| 35 |225|.814| 3 |22.8|/1.84| 18
15 124.3|/1.74| 18 |24.211.89| 35 |23.9|153| 6 |23.7|2.29| 14
16 |125.0/12.33| 10 |24.7]1.19] 12 |25.9]1.61| 3 |24.0] . 1

Table-8: Hip Circumference (cm)

KOYA DORA KONDA REDDI
BOYS GIRLS BOYS GIRLS
Mean SD+| N |Mean SD+| N |Mean SD+ | N |Mean SD+| N
6 [20.9|1.15(34 [21.1{1.82| 29 |23.1| 7.63| 17 |21.5|/1.29| 17
7 122.1/1.65|16 |[22.4|158| 32 |21.8|1.26 | 11 |{24.9/8.93| 17
8 1229(1.48| 27 |{23.8|1.66| 18 [23.1| 3.11 | 22 (24.4|2.47| 25
9 [|23.7/1.56| 39 [24.4|153| 23 |23.7|1.42| 30 |24.4|2.47| 25
10 | 25.212.16| 19 [25.1]2.75| 17 |24.8| 2.13 | 15 | 25.6|2.08| 22
11 |[248(1.19| 11 (26.1]1.87| 18 |24.3| .77 | 3 [26.5|2.28| 13
12 [26.111.25| 17 (26.6]2.12| 22 |25.7| 1.97 | 11 |27.4|2.02| 22

Age
(Yrs)

13 [26.7]/1.63] 17 |29.1]2.60] 32 |28.7]3.26 | 6 [29.9[1.99| 25
14 128.9/186| 22 |31.2]12.27]35|293|1.18| 3 |[30.6[2.14| 18
15 [29.8|12.53| 18 |32.2]2.05] 35 |30.0{1.37| 6 |31.8] .92 | 14
16 |31.6/2.00] 10 |32.2] .77 |12 |31.7] 246 | 3 [33.0] . 1

The results as observed in Table8 to 13 indicate that the skin fold measurements will provided
valuable information about the adipose tissue that accumulate underneath the substances the

skin specially at biceps, triceps, sub scapular, abdomen and supiidiac regions. However, Konda
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Reddi girls recorded a minimum of 4.3 mm to 5.9 mm of biceps fat. The results of biceps skin fold
mean values at a glance indicate that girls always record higher fat at this region than boys. The
mean triceps fat fold rangs from 5.3 mm to 7.1 mm among Koya Dora boys, while it is 6.2 mm to
12.4 mm among Koya Dora girls. Always Koya Dora girls recorded higher triceps skin fold than
their age matched Koya Dora boys. Similar to Koya Dora girls, Konda Reddi girls also recorded
higher accumulation of fat at sub- scapular region during 13z 15 years, while among Konda
Reddi boys the spurt is during 19 year. The abdomen skin fold among Koya Dora boys ranges
from 4.7 mm to 8.1 mm while it ranges from 5.5 mm to 12.3 mm in Koya Dogarls. Again girls

record higher fat deposition than boys at suprailiac region.

Table-9: Biceps Skin folds (mm)

KOYA DORA KONDA REDDI
Age BOYS GIRLS BOYS GIRLS
(Yrs)| Mea
n

6 |3.08/.63| 34 (3.80|1.20| 29 |3.47| .71 | 17 |3.57|1.15| 17
7 13.64/1.43| 16 |3.67| 1.01 | 32 |2.95| .55 | 11 |3.95|1.49| 17
8 [3.05/.52|27 [|3.62] 1.16| 18 |3.34|1.54| 22 |4.00|1.21| 25
9 |3.38/1.28| 39 [3.54| 1.02 | 23 |2.85| .61 | 30 |3.52|1.19| 25
10 {3.45| .87 |19 [4.18| 1.57 | 17 |3.08| .83 | 15 |3.48| .49 | 22
11 (3.05/.69| 11 (434 .88 |18 |3.53| 94 | 3 |4.60|1.70| 13
12 {3.52(1.07| 17 [3.88| .93 | 22 |3.22| .56 | 11 |4.62|1.87| 22
13 [3.53|.83| 17 [4.68] 1.40 | 32 |3.35| .75 | 6 |5.94|2.49| 25
14 (4.29(2.39| 22 [497| 1.13 |35 |3.60| .69 | 3 |5.33|1.63| 18
15 (3.98/.98| 18 [5.69| 1.54 | 35 |3.53| .40 | 6 |5.11|1.33| 14
16 {3.901.39| 10 [5.42| .89 |12 |3.60| .40 | 3 |4.00| . 1

SD+| N |Mean SD+ | N |[Mean SD+| N |MeanSD+| N

Table-10: Triceps Skin folds (mm)

KOYA DORA KONDA REDDI
Age BOYS GIRLS BOYS GIRLS

(Yrs)
Mean|SD+| N |Mean SD+| N |Mean| SD+ | N |Mean/SD+| N

531|.84|34 16.27{190| 29 1618|140 |17 |6.07|1.76] 17
6.26 [1.66| 16 |6.57]1.61| 32 | 521 | .72 | 11 |6.65|1.84] 17

(o2}

\'
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8 [5.34]1.36] 27 |6.78/2.61| 18 | 5.24 | 1.26 | 22 |7.00|1.51] 25
9 15.86|2.18/ 39 [6.97]1.85| 23 | 5,57 | 1.72 | 30 |6.52|2.01] 25
10 | 5.82|1.44/ 19 |7.51]299| 17 | 572 1.79 ]| 15 |6.97|1.66]| 22
11 | 533|141 11 |[8.29]/1.73| 18 | 553197 | 3 |8.98|3.52| 13
12 16.571.69] 17 |7.87[2.13| 22 | 6.02 | 1.71 | 11 |8.31|2.41| 22
13 | 6.00|1.66/ 17 |10.1|3.36| 32 | 526|142 | 6 |9.92|2.71] 25
14 | 7.17|3.28/ 22 |11.4/3.15| 35 | 526 1.36| 3 |9.70|2.90| 18
15 1 6.86|2.20, 18 124|384/ 35 [ 6.31| .84 | 6 |10.36/2.94| 14
16 |6.07).95|10 |11.7]260] 12 | 6.60]| 52 | 3 |9.20] . 1

Table-11: Sub scapular Skin folds (mm)

KOYA DORA KONDA REDDI
Age BOYS GIRLS BOYS GIRLS

(Yrs) Mean SD+| N |Mean SD+| N |[Mean SD+| N |Mean/SD+| N

6 [4.19) 46| 34 [497]1.26| 29 [4.12]|1.31| 17 |4.48| .80 | 17
7 14.86/1.38| 16 [4.86| .89 | 32 [4.30[1.44| 11 |522|1.19| 17
8 434 .73 | 27 |[551[1.97]| 18 |4.13| .46 | 22 |5.65[1.25| 25
9 1449/1.46| 39 |554|147|23|461| .9 | 30 |5.21]1.08] 25
10 |492(1.14| 19 |6.03|2.16| 17 |[5.00][1.04| 15 |5.74|1.16| 22
11 |449] .84 | 11 |6.63[1.90| 18 |4.70] 95| 3 [6.66|2.25| 13
12 1492|1.34| 17 |6.71|2.07| 22 |4.85] 91 | 11 |6.57]1.56| 22
13 |5.01] .72 | 17 |8.26|2.38| 32 |5.23|1.46

6 18.65|2.16| 25
14 |556|1.27| 22 [11.623.11| 35 |5.93| 64 | 3 |9.50|2.19| 18
15 16.66|2.01| 18 [12.792.84| 35 |7.05|1.22| 6 [11.041.91| 14
16 |8.03| 1.56| 10 [12.552.50| 12 |7.23|2.60| 3 [17.40 . | 1
Table-12: Abdomen Skin folds (mm)
KOYA DORA KONDA REDDI
Age BOYS GIRLS BOYS GIRLS
(Yrs) Mnea SD+| N |Mean SD+| N |Mean SD+| N |MeanSD+| N
6 4.72|1.13| 34 |551|1.43| 29 |559|1.23| 17 |5.36|1.66| 17
7 |5.54/1.83| 16 |5.75|1.80| 32 |4.91| .96 | 11 |6.89|2.45 17
8 |5.151.46| 27 |5.93|2.18| 18 |4.81|1.25| 22 | 7.48(2.01] 25
9 |5.87|2.26| 39 |6.64|1.99| 23 |5.25| 1.47| 30 | 6.41|2.43| 25
10 |5.03|1.38| 19 |6.99|2.47| 17 |6.00| 1.66| 15 | 6.47 |1.85 22
11 |5.73|1.72| 11 |8.56|2.66| 18 |5.26|1.41| 3 |9.29|3.46 13
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12 |6.18/1.45| 17 |7.32/1.92| 22 |6.58|2.11| 11 | 7.50/2.83| 22
13 |6.18/1.37| 17 |10.07/4.15| 32 |5.76]| .88 | 6 |9.22|3.12| 25
14 |6.64/1.59| 22 |11.57/3.45| 35 |6.03| .25 | 3 |12.034.63| 18
15 |7.26/2.16| 18 |12.38 3.78| 35 |6.75/1.80| 6 [11.87/3.90| 14
16 |8.12|/2.42| 10 |12.14/2.92| 12 |7.26/1.28| 3 |13.60 . | 1
Table-13: Supra iliac Skin folds (mm)
KOYA DORA KONDA REDDI
Age BOYS GIRLS BOYS GIRLS

MeanSD+| N |Mean SD+| N |[Mean|SD+| N |[Mean SD+| N

6 |4.35 97|34 498|/1.66| 29 |513]1.65|17 |5.13|1.33] 17
7 |5.46|1.78| 16 |542|1.79| 32 | 4.75[1.26]| 11 |6.54|1.90| 17
8 14.94/1.38| 27 |6.05]/3.13| 18 | 4.80 |1.66| 22 |6.58|2.36| 25
9 |545/2.68| 39 |5.79|251| 23 | 524 [1.66] 30 [5.99/2.31| 25
10 [5.81|1.78]| 19 [6.78[2.94| 17 | 5.36 |1.67| 15 [6.59|2.22| 22
11 [5.40(2.39| 11 [7.80|2.65| 18 | 596 |1.34| 3 |8.51|3.08| 13
12 [6.18|2.67| 17 |7.43][2.63| 22 | 6.25 |2.06| 11 |6.54|2.14| 22

13 |5.38]1.19| 17 |9.87|3.90| 32 | 5.76 |1.46| 6 |8.83]|2.68| 25
14 16.15]1.50| 22 |11.02/3.77| 35 | 5.23 | .75 | 3 |10.92/4.18| 18
15 |7.96/3.89| 18 |11.88/5.00] 35 | 7.91 |2.70| 6 |11.80,2.66| 14
16 |7.60/1.34] 10 |10.31)3.89| 12 | 7.90 |2.98| 3 |16.40 . 1

DISCUSSION

The present findings indicate that boys have a higher prevalence of underweight when
compared with girls across age groups. In addition, offspring in the lower age groups are better
in weight-for-age compared with those in the higher age groups. The nutioihal status of
offspring 1-5 years of age showed significant intestate differences. The prevalence of
underweight ranged from 13% in the Meghalaya to 77% in Gujarat. Only the States of Nagaland,
Meghalaya, Manipur and Mizoram had a prevalence of underigét under 30%. According to the
WHO, a prevalence of underweight above 30% is considered a serious public health probléh
The present study covered only tribal offspring (616 years), as it focused on primary and
secondary schools. The median heighis boys as well as in girls in present study were largely

comparable with the corresponding ICMR valueil!,
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Although our study is inconsistent with those reported for undeffive offspring in South Asia?2-

251 it may have certain implications for therole of cultural diversity in health and nutritional
disparity in India. However, the skin fold ranges from 4.5 mm to 7.9 mm among Koya Dora boys,
4.9 mm to 11.8 mm among Koya Dora girls, 4.7 mm to 7.9 mm in Konda Reddi boys and 5.1 mm
to 11.8 mm in KondaReddi girls.

In fact, the median height in both the sexes was slightly higher in the present study in the
10 to 12 years of age, but, thereafter, it was less than the ICMR standards. About 14% of tribal
boys and girls of this region are in underweight lassification for their age indicating a marginal
malnutrition. The most badly affected States, with a prevalence of underweight above 60%, were
Guijarat, Orissa, Karnataka, Maharashtra, Madhya Pradesh and Andhra Pradesh. In most states,
the prevalence rateof stunting is >40%, which according to the WHO represents a serious public
health problem except in Meghalaya, Manipur, Mizoram and Gd#!. The prevalence of stunting
ranged from 20% in Goa to 83% in Gujarat. A reverse trend is observed among Kondalde
tribe with slightly higher proportion of girls (15.57%) in underweight category than boys
(13.38%).

LIMITATIONS OF THE STUDY

In this study, a limitation was identified especially the Date of birth of the offspring was

not accurate and as per school records.

CONCLUSIONS

The present study can be used as a reference material for Koya Dora and Konda Reddi,
two tribal populations of West Godavari district of Andhra Pradesh, India. Studies on growth
pattern are useful to assess the extent of malnutrition and the present data can provide useful
and reliable information needed by both planners and administrators in formulating
programmes for improvement of the nutritional status and proper management of health among
the offspring suffering from chronic malnutrition. Further, the present data may also help to
suggest suitable programme for intervention and strategies to improve the nuitional status and
proper management of health among the tribal populations in general.

The situation was particularly critical in the States of Gujarat, Maharashtra, Orissa,
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Madhya Pradesh, Arunachal Pradesh and Karnataka, in which the prevalence of stogtwas
above 60% and the proportion of offspring below minus 3 standard deviations ranged from 46%
to 54%. In most states, the prevalence of wasting is above 15% which according to the WHO

represents a serious public health problem as for underweight anstunting.

The overall result indicates a relatively better nutritional status of both the tribes.
Majority of Koya Dora boys and girls in the adolescent period starting from Ilto 15t year
appear to be under thin (people with lean narrow physiques) cagory, as is evident from higher
proportion of underweight offspring in those age groups. However, among Konda Reddi slightly

higher proportion of thin boys and girls were noticed during 12" and 13" year.

The highest prevalence rates of wasting ranged from 28 to 32% and were found in the
States of Manipur, Goa and Arunachal Pradesh. Generally, the prevalence of underweight and
stunting were slightly lower in females than in males while the rates of wastingvere fairly
similar in both sexes. A reverse trend is observed among Konda Reddi tribe with slightly higher

proportion of girls (15.57%) in underweight category than boys (13.38%).
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