CHAPTER 9

A Comparative Sudy of Physical Growth and Nutritional Status
in Santal Children of Ghatsila and Bolpur

Ujjwal Chakraborty, Sutanu Dutta Chowdhury, Goutam Duttaand Tusharkanti Ghosh

INTRODUCTION

The nutritional status of children is a good
indicator of the health status of a community.
The growth and nutritional status of the children
of various sections of Indian population have
been assessed (Chatterjee and Mondal, 1991,
Agarwal et al., 1992), but the information about
thetribal populationinthisregardisvery limited
(Mitraet al., 2002; Bose and Chakraborti, 2005).
According to the Censusof India(Census, 2001),
thetribal population of Indiaisover 84 millions
which constitute 8.2% of its total population.
Santalsarethelargest and the most resilient tribe
ineastern India. Thistribeisfound to be socially
and economically deprived (Sahaand Saha, 1998)
and their dietsappear to be nutritionally deficient
(Moitraand Chowdhury, 1991; Roy et al., 1982).
The nutritional status of Santal has not been
investigated elaborately excepting few studies
(Bagchi, 1994; Rao and Vijay, 2006). The present
study has been undertaken to evaluate and
compare the physical growth pattern and
nutritional status among 5-12 years old Santal
children from two different regions, Ghatsila(in
Jharkhand) and Bolpur (in West Bengal).

METHODSAND MATERIALS

Study Population: The subjects for the pre-
sent cross sectional study were collected from
Powra and Burudi villages of Ghatsila in
Jharkhand and some villages (Ballavpur, Danga,
Fuldanga, Bonerpukur) surrounding Bolpur of
Bhirbhum district in West Bengal. A sample of
123 (65 bhoys and 58 girls) Santhal children of
Ghatsila and 105 (42 boys and 63 girls) Santal
children of Bolpur, aged 6-10 yearswere selected
for the present study. The age of each child was
verified from mothers of the child or from the
school records. Data were collected after
obtaining the necessary approval from the school
authorities. Child suffering from any systemic
disease or with major surgical operations was
excluded from the study. The protocol and
procedure employed was according to the human

ethical guidelinesof Helsinki Declaration (Touitou
eta.,2004).

Anthropometric Measurements. Theanthro-
pometric measurementslike height, weight, and
mid-upper arm circumference (MUAC) of each
child were measured using standard technique
(Leeand Nieman, 2003). Body massindex (BMI)
was calculated astheratio of [weight (kg)/ height?
(m)].

Nutritional Status: For assessing the nutri-
tional status of subjects, weight deficit for age,
height deficit for age and MUAC deficit for age
have been calculated. The subjectsweredivided
into three levels of malnutrition besides normal
i.e. grade-1, grade-11 and grade-111 malnutrition.
The classification for weight deficit for age,
height deficit for age and MUAC deficit for age
wasfollowed from Gomez (Gomez et al., 1953),
Waterloo (Waterloo et a., 1977) and Jellieffe
(Jelliffe, 1966) respectively. Subjects were also
categorized as severe, moderate and mild to
normal undernutrition on the basis of their BMI,
as described by World Health Organization
(WHO, 1963)

Statistical Analysis: Mean and standard error
of mean were computed for each anthropometric
variable for each age group. Growth pattern of
Santd children was compared with the reference
dataof Nationa Centrefor Health Statistics(NCHS)
(CDC, 2000). One-way ANOVA wasemployed for
comparison of the anthropometric data between
sexes and al so between the Santal children of two
different regions. A significance level of p <0.05
was considered to be statistically significant.
Pearson’s correlation coefficient was used to
evaluate the relationship among the different
anthropometric parameters. Thegtatistical analyses
were performed using statistical packagefor socia
science (SPSS software).

RESULTS
Growth Pattern

The mean and standard error of mean of
different anthropometric parameters of each age
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group of Santal children of Ghatsilaand Bolpur

are presented in table 1 and 2. There was no E g E § § 5
significant differencein height, weight, BM| and 5 ol++aaa
MUAC values between Santal boys of Ghatsila - MR S
and Bolpur regions at all age groups and aso < S|f8Cw~
between Santa girlsof thesetworegions. Similarly, =
height, weight, BMI and MUAC values of Santal £ Sl8YISEe
boysand girlsare also not significantly different § % cccoo
when compared between Ghatsilaand Bolpur. o ST I
The mean heights of Santal boys of two é S|lea2as
regions (Fig. 1A) and girls of two regions (Fig. 3 e Rl
1B) are placed around the 10" percentile and 5 5
percentile values of NCHS reference data, c |=2|2|8RI83
respectively. It has been found that the mean 8 2290950
weights of Santal boys (Fig. 2A) and girls (Fig. 5 |€|2 comax
2B) at 6-10 years of age of both Ghatsila and = CIE
Bolpur regions remain around the 5" percentile z oo ead
of NCHSreferencedata. Themean MUAC values € o~ oo~
of Santal boys (Fig. 3A) and girls(Fig. 3B) of two o §ledadzs
regions are placed under 5 percentile of NCHS © 2| H H
reference data at all age groups. Figure 4A g 3| 823983
present that the mean BMI values for Santal @ TIB3ARIR
boys of Ghatsila stay around the 5™ percentile oy AR
while those of Bolpur remain around the 25" § z|lomor~a
percentile of NCHSreferencedata. Similar pattern = AR
of BMI in girls of Ghatsila (5" percentile) and 4 229233
Bol pur (25 percentile) was observed (Fig. 4B). E 5lsd3da3
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Nutritional Satus 2 é § f E § E
o L B B B |
Weight-for-Age: 92.31% Santal boys and = I R
96.56% of girlsof Ghatsila(Table 3) and 85.72% s ¢ NEI3Y
Santal boysand 88.89% girlsof Bolpur arefound £ [ T
to beunderweight (table4). In Bolpur, Santal girls T Zlssegs
show higher percentage (30.16%) of severe - 2l
underweight than boys (14.28%), while boys 2
show higher percentage (40.48%) of mild § |lolalo~r~~o
underweight than girls (19.04%). The percentage E |g|2|gtass
of different grades of malnutrition in boys and S m|E| s H
girlsof Ghatsilaaresimilar. S8 |t s 58RmDI
Height-for-Age: Santal children show high 52 A ~Sd9N S
prevalence of stunting (in Ghatsila: 58.47% boys 5
and 65.52% girlsandin Bolpur: 61.91% boysand §..5 TI8IBES
68.26% girls) according to height-for-age Sa Slaaiaoa
parameter (table3and 4). In Bolpur, the percentage i glrraas
of severe stunting (grade-111) is higher in Santal gfj’ ol DRl b Y u
girls(38.09%) than boys(14.28%). The percentage 8 S9Y9YN9 |5
of severestunting (grade-111) isalso higher ingirls Se 8
of Bolpur (38.09%) than that of Ghatsila(5.18%). ~. 3 Z|o3299 s
MUAC-for-Age: Accordingto MUAC-for-age, T o @ g
prevalence of undernutritionisfoundto besimilar St |2 § >
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between Santal boys and girls of two surveyed
regions, and al so when compared between Ghatsila
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Table 2: Mean and standard error of mean of height, weight, body mass index (BM1) and mid-upper arm circumference (MUAC) for Santal

boys and girls of Bolpur.

Santal girls

Santal boys

Age

MUAC (cm)

BMI (kg/m2)
13.37 £ 1.01

Weight (kg)
14.62 + 0.82

Height (cm)

N
9

11
16

16

MUAC (cm)

BMI (kg/m2)
14.26 + 0.84

Weight (kg)
17.39 + 0.69

21.08 + 0.94

Height (cm)

(years) N

14.79 £ 0.35

105.64 + 3.69

15.29 + 0.37

111.05 + 2.74

9
6
8
10

15.31 + 1.09 16.39 + 0.64
15.42 + 0.56 16.54 + 0.42

20.14 + 1.74
15.08 £ 0.49

114.14 + 3.82

15.45 + 0.64 15.47 + 0.27

117.01 £ 3.23

21.97 + 1.16

119.39 + 3.23

16.17 + 1.31 15.58 + 0.29

1543 £ 0.29 16.54 + 0.52

2359 + 1.41

121.53 £ 2.42

16.62 + 0.56

22.19 + 1.59

120.99 + 4.78

23.95 + 2.44

122.89 * 6.19

14.75 + 0.37 17.01 + 0.61

24.32 + 1.57

127.79 + 3.88

11

15.36 + 0.35 16.64 + 0.65

25.56 + 1.79

128.48 + 4.85

9

10

Values: Mean + SE
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Fig. 1A. Mean height of Santal boys of Ghatsila
and Bolpur, and NCHS reference.
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Fig. 1B. Mean height of Santal girls of Ghatsila
and Bolpur, and NCHS reference.
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Fig. 2A. Mean weight of Santal boys of Ghatsila
and Bolpur, and NCHS reference.
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Fig. 2B. Mean weight of Santal girls of Ghatsila
and Bolpur, and NCHS reference.
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Fig. 3A. Mean mid-upper arm circumference
values of Santal boys of Ghatsila and Bolpur, and
NCHS reference.
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Fig. 3B. Mean mid-upper arm circumference
values of Santal girls of Ghatsila and Bolpur, and

NCHS reference.

Fig. 4A: Mean body mass index values of Santal
boys of Ghatsila and Bolpur, and NCHS reference.
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Fig. 4B. Mean body mass index values of Santal
girls of Ghatsila and Bolpur, and NCHS reference.

and Bolpur the Santal boys or girls show similar
percentage of undernutrition. 90.48% Santal boys
and 90.48% girls of Bolpur (table 4), and 84.62%
Santd boysand 93.11% girls of Ghatsila(table 3)
are suffering from undernutrition.

BMI: The percentage of undernutrition as
assessed by BMI valuesissimilar between Santal
boysor girlsof Ghatsila(95.39% boysand 98.28%
girls) and Bolpur (92.86% boys and 95.24% girls)
regions. The percentage of severe undernutrition
(grade-111) is found to be higher among Santal
boys of Ghatsila (70.77%) than that of Bolpur
(45.24%), but moderate undernutrition ishigher
among Santal boys of Bolpur (38.09%) than that
of Ghatsila (20.01%). Severe undernutrition is
also higher in Santal girls (66.67%) than boys
(45.24%) in Bolpur region.
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Table 3: Classification of grades of malnutrition according to Gomez (weight-for-age), Waterloo
(height-for-age), Jelliffe (MUAC-for-age) and WHO (BM1) classification for Santal children of Ghatsila.

Normal Grade | Grade |1 Grade |11 Total
(mild) (moderate) (severe) malnourished
Types of malnutrition N No. (%) No. (%) No. (%) No. (%) No. (%)
Santal Boys
Weight-for-age 65 5 (7.69) 19 (29.24) 27 (41.54) 14 (21.54) 60 (92.31)
Height-for-age 65 28 (43.07) 19 (29.24) 11 (16.93) 8 (12.31) 38 (58.47)
MUAC-for-age 65 10 (15.39) 21 (32.31) 28 (43.07) 6 (9.24) 55 (84.62)
BMI 65 3 (4.62) 3 (4.62) 13 (20.01) 46 (70.77) 62 (95.39)
Santal Girls
Weight-for-age 58 2 (3.45) 13 (22.42) 28 (48.28) 15 (25.87) 56 (96.56)
Height-for-age 58 20 (34.49) 20 (34.49) 15 (25.87) 3 (5.18) 38 (65.52)
MUAC-for-age 58 4 (6.89) 23 (39.66) 25 (43.11) 6 (10.34) 54 (93.11)
BMI 58 1(1.73) 2 (3.45) 12 (20.69) 43 (74.14) 57 (98.28)

Table 4: Classification of grades of malnutrition according to Gomez (weight-for-age), Waterloo
(height-for-age), Jelliffe (MUAC-for-age) and WHO (BMI) classification for Santal children of Bolpur.

Normal Grade | Grade Il Grade |11 Total
(mild) (moderate) (severe) malnourished
Types of malnutrition N No. (%) No. (%) No. (%) No. (%) No. (%)
Santal boys
Weight-for-age 42 6 (14.28) 17 (40.48) 13 (30.96) 6 (14.28) 36 (85.72)
Height-for-age 42 16 (30.09) 9 (21.43) 11 (26.19) 6 (14.28) 26 (61.91)
MUAC-for-age 42 4 (9.53) 12 (28.58) 21 (50.00) 5 (11.91) 38 (90.48)
BMI 42 3 (7.15) 4 (9.53) 16 (38.09) 19 (45.24) 39 (92.86)
Santal Girls
Weight-for-age 63 7 (11.12) 12 (19.04) 25 (39.69) 19 (30.16) 56 (88.89)
Height-for-age 63 20 (31.75) 9 (14.29) 12 (19.04) 24 (38.09) 43 (68.26)
MUAC-for-age 63 6 (9.53) 20 (31.75) 25 (39.69) 12 (19.04) 57 (90.48)
BMI 63 3 (4.77) 5 (7.94) 13 (20.64) 42 (66.67) 60 (95.24)
Correlation Coefficient DISCUSSION

Table 5 and 6 showsthe correl ation coefficient
among different anthropometric parameters in
Santdl boysor girlsof Ghatsilaand Bolpur. Inboth
regions, height, weight and MUAC of Santd children
aresignificantly correlated to each other. But, BMI
of the surveyed children did not show any sgnificant
relationship to height, weight and MUAC.

Table 5: Correlation coefficient study of different
anthropometric parameters of Santal boys and
girls of Ghatsila.

Height  Weight MUACT BMI T+

Boys
Height - 0.76** 0.59* 0.18
Weight - 0.66** 0.31
MUAC - - 0.14

Girls
Height - 0.77** 0.54* 0.06
Weight - 0.59* 0.57
MUAC - - 0.14

* p<0.01, ** p<0.001, t Mid-upper arm circumference
11 Body mass index

Present study shows that the growth pattern
of Santal children of Ghatsilaissimilar to that of
Bolpur. It has aso been found that Santal boys
showed almost similar growth pattern with Santal
girls in both regions. The nutritional status of
Santal children as assessed from height-for-age
and weight-for-age curves showed that under-
nutrition prevailed in these children compared
to international standard. Poor growth pattern
of Santal children compared to NCHS data of
height and weight may be supported by other
anthropometric parameter like MUAC. The
MUAC-for-age curve, which is widely used as
anindicator of nutritional status(Hop et al., 1998;
Siziyaand Matchaba, 1994), showed aremarkable
undernutrition (around the 5" percentile of
NCHS) in Santal children of both Ghatsila and
Bolpur regions. Although, growth patterns in
height, weight and MUAC of the surveyed
children are similar in Ghatsila and Bolpur, the
BMI-for-agecurvesof Santal children of Ghatsila
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Table 6: Correlation coefficient study of different
anthropometric parameters of Santal boys and
girls of Bolpur.

Height Weight MUACT BMItt
Boys
Height - 0.85** 0.63* 0.12
Weight - 0.74** 0.43
MUAC - - 0.25
Girls
Height - 0.86** 0.54* 0.19
Weight - 0.61* 0.34
MUAC - - 0.15
* p<0.01
** p<0.001

T Mid-upper arm circumference
11 Body mass index

(i.e. around 5" percentile of NCHS standard) are
remarkably different from that of Bolpur (around
25" percentile of NCHS standard). BMI is an
indicator of overall or general adiposity (Lohman,
1988). The present study indicates the poor
adiposity among Santal children compared to
NCHS reference. The poor growth pattern of
Santal children in Ghatsila and Bolpur may be
attributed to their poor socio-economic status.
The present study suggests that undernuitri-
tion was found to be widely prevalent among
the Santal childrenin Ghatsilaand Bolpur regions.
Overall prevalence of underweight (in terms of
weight-for-age) and stunting (in terms of height-
for-age) was found to be similar between Santal
children of Ghatsila and Bolpur. Stunting and
underweight are the results of chronic and acute
undernutrition, respectively. So, it can be said
that alarge number of Santal children of Ghatsila
and Bolpur are suffering from both acute and
chronic undernutrition. Again, adifferenceinthe
preva-lence of undernutrition between two sexes
of children of Bolpur was noted. Severe under-
nutrition (Grade 1), interms of weight-for-age,
height-for-ageand BMI, was higher in Santdl girls
of Bolpur region than boys. While mild under-
nutrition (Grade 1), in terms of weight-for-age,
and moderate undernutrition (Gradell), interms
of BMI, washigher in Santal boys of Bolpur than
girls. However, in Ghatsilaprevalence of under-
nutrition issamein two sexes. It appearsgirlsare
discriminated nutritionally morein Bolpur than
that of Ghatsila. Severe undernutrition, asmeasur-
ed by BMI, washigher in Santal boysof Ghatsila
from that of Bolpur, but reverse trend happened
in case of moderate undernutrition (grade I1)
where Santal boys of Bolpur shows higher per-

centage of undernutrition than that of Ghatsila.
On the other hand, severe stunting was found to
be higher in Santal girls of Bolpur from that of
Ghatsila, but in case of mild form of stunting the
Santal girlsof Ghatsilashowed higher percentage
of stunting than that of Bolpur. Thusthe severity
of undernutrition is not same in many respects
between the children of two surveyed regions.

MUAC-for-age is a useful parameter in the
assessment of undernutrition. In developing
countries, the reduced food intake was found to
beresulted in parallel decreasein MUAC (Bray
et al., 1978; Harris et al., 1984). In the present
study, Santal boys and girls of Ghatsila and
Bolpur show ahigh prevalence of undernutrition
according to MUAC-for-age parameter.

BMI is aso found to be a useful parameter
for assessment of nutritional status of children
(Venkaiahaet al., 2002). Though the prevalence
of undernutrition, asmeasured by BMI, isalmost
equal among Santal children in Ghatsila and
Bolpur, the adiposity isseverely affected in Santal
boys of Ghatsila than Bolpur and moderately
affected in Santal boys of Bolpur than Ghatsila..
Thistotal percentage of undernutrition from BMI
of Santal children in the present study is much
higher than the Kondth tribe (75%) of Orissa
(Ghosh and Bala, 2006), Bathudi tribe (58%) of
Orissa (Bose and Chakraborty, 2005), Oraon
children (88%) of West Bengal (Mittal &
Srivastava, 2006), and tribe adolescent of nine
state (53%) (Rao et ., 2006).

The growth pattern in height and weight for
Santal children of Ghatsila and Bolpur are also
poor in comparison to Santal children of Puruliya
district (Chowdhury et a., 2007). Height-for-age
curves for Santal children of Puruliya district
remained at 25" percentile of NCHS reference,
which seems to be much higher than the Santal
boys (10" percentile of NCHS) and girls (5"
percentile of NCHS) of Ghatsila and Bolpur.
Similarly, weight-for-age valuesfor Santal boys
(10" percentileof NCHS) and girls (15" percentile
of NCHS) of Puruliya district were also higher
than that of Santal children (5" percentile of
NCHS) of both Ghatsila and Bolpur regions.
Prevalence of undernutrition is also higher in
Santal children of the present study compared
to that of Puruliyadistrict. For example, severe
stuntinginboyswas 12.31%in Ghatsilaand 14.28%
inBolpur compared to4.17%in Puruliya. Rao and
Vijay (2006) also observed alower percentage of
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severeunderweight (6%) among the Santal children
of Purniadistrict of Bihar than the present study.

Thereisagreat variability in the prevalence
of stunting and underweight among tribal
population in different regions of India. Rao et
al. (2005) reported widespread undernutrition
(60% underweight and 51% stunting) among the
preschool children of Gond tribe of Madhya
Pradesh. High prevalence of underweight and
stunting are also found among children of Kamar
tribe (58% underweight and 63% stunting) of
Chattisgarh (Mitraet al., 2007), preschool tribal
children (55% underweight and 60% stunting)
of Bihar (Yadav and Singh, 1999) and tribal
adol escent (47% underweight and 44% stunting)
of ninedifferent tatesof India(Raoetd., 2006). In
the present study, the prevalence of undernutrition
interms of underweight and stunting in the Santal
children of Ghatsilaand Bolpurismuch moresavere
than the above mentioned studies.
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KEYWORDS Growth pattern; Nutritional status; Undernutrition; Santal

ABSTRACT A cross sectional study was made on 123 Santhal children of Ghatsila in Jharkhand and 105 Santal
children of Bolpur in West Bengal (aged 6 to 10 years) to assess and compare the physical growth and nutritional
status. Growth pattern of height, weight, BMI and mid-upper arm circumference was determined. It was observed
that growth pattern of Santal boys or girls are similar between Ghatsila and Bolpur. However, the growth curves of
height remained at lower level in boys (10" percentile) and girls (5" percentile) in both the regions compared to
NCHS reference. The poor growth was also evident in Santal children of two regions by lower percentile value of
weight-for-age (5" percentile) and MUAC-for-age (5" percentile) compared to NCHS reference. But the percentile
of BMI-for-age was higher in Santal children of Bolpur (both boys and girls at 25" percentile) compared to that of
Ghatsila (both boys and girls at 5" percentile) according to NCHS reference. Prevalence of undernutrition, though
very high, was found to be similar between Santal boys and girls of two regions, and in between Santal children of
Ghatsila and Bolpur. However, the percentage of severe stunting (grade I11) was higher in Santal girls of Bolpur
(38.09%) than that of Ghatsila (5.18%). In Santal boys, the severe undernutrition in terms of BMI was higher in
Ghatsila (70.77%) compared to that of Bolpur (45.24%). The severe underweight and stunting were higher in
Santal girls of Bolpur compared to the boys of same region. A poor growth rate and high prevalence of undernutrition
were observed in the Santal children of two surveyed regions. Prevalence of undernutrition was higher in girls of
Bolpur compared to boys.
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