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Abstract

Background: Hemoglobinopathies including Thalassemia with an estimated 10,000 live births each year and Sickle cell
disease (SCD) with an estimated 5,200 live births each year, are a major public health problem in India specially in
scheduled tribes, who have a high prevalence of socio-economic disadvantage and are frequently medically underserved
[1]. In Bastar, the land of tribes as about 70% of population comprises of tribals, which is 26.76% of the total tribal
population of Chhattisgarh [2]. Hence this work was an attempt to compare anthropometrically between Sickling and
Non-Sickling individuals of tribal population of Bastar Division, Chhattisgarh. Aims & Objectives: To compare
anthropometrically between sickling and non-sickling individuals of tribal population of Bastar division, Chhattisgarh.
Material and methods: An observational case-control study of 138 sickle cell disease patients with electrophoresis/sickle
solubility test positive, aged 5yrs to 30yrs and 138 sickle solubility negative age and sex matched controls was done.
Anthropometrical parameters like height, weight, upper and lower limb lengths were statistically compared. Results: In
males, in the age group of 5-14yrs, the parameters that were statistically significant were of axial skeleton and limb
lengths. This suggests that it is the most vulnerable group. In the age group of 20-30yrs the parameters that were
statistically significant were hemoglobin concentration (p<0.0001), weight (p=0.004), maximum calf circumference
(p=0.02) and BMI (p=0.02). In females, statistically significant difference for hemoglobin concentration between the
cases and controls in all three age groups was seen i.e.,5-14yrs(p=0.05), 15-19yrs(0.001), 20-30yrs (p<0.0001) and in the
age group of 15-20yrs, t-test for weight between cases and controls in female group showed significant difference (p=
0.01). Conclusions: From the above results and low SES, it may be stated that the poor growth status of the cases may be
due to the SCD and poor socio-economic conditions.

Keywords: Sickle cell Disease, Anthropometery, Tribal population.

Copyright @ 2019: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted
use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source
are credited.

| Received: 14.03.2019 | Accepted: 24.03.2019 | Published: 30.03.2019

Acute problems include painful vaso-occlusive
crisis of bones and joints, especially long bones,
metacarpals and metatarsals with overlying soft tissue

INTRODUCTION
Sickle cell disease results from a point
mutation caused by substitution of valine for glutamic

acid at 6" position of beta globin chain. It is inherited as
an autosomal recessive trait. It is of two types:

e Sickle cell disease (homozygous)

o Sickle cell trait (heterozygous)

Homozygous only produce abnormal beta
chains that make hemoglobin S (HbS, termed SS), and
this results in clinical syndrome of Sickle cell disease.
Heterozygous produce a mixture of both normal and
abnormal beta chains that make normal HbA and
abnormal HbS (termed AS) that results in clinically
asymptomatic sickle cell trait.

involvement (the hand —foot syndrome), sequestration
crisis, aplastic crisis and hyperhaemolytic crisis. The
bone marrow responds to the aplastic crisis by a
compensatory hyperplasia. Gnathopathy, skull bossing,
finger clubbing and lymphadenopathy were common
presentations in studies done in Africa with Sickle cell
disease. (SCD) [3, 4].

Although it is generally believed that SCD had
an adverse effect upon the physical growth and
development, published data on this aspect from India
are very limited [5-8]. Population screening
(Anthropological Survey of India) [9] established sickle
cell trait frequencies up to 35% throughout much of
central India, the highest frequencies occurring in
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Orissa, Madhya Pradesh, Maharashtra and Gujarat [10,
11]. According to an on-going project at Pt. Jawaharlal
Nehru Medical College (JNMC), around 10% of the
state's population has prevalence of sickle cell anaemia
[12].

Bastar, Sarguja, Narayanpur district of
Chhattisgarh have a high proportion of tribes (65%)
[13]. In Bastar, the land of tribes about 70% of the total
population comprises of tribals, which is 26.76% of the
total tribal population of Chhattisgarh [14].

This work was an attempt to compare
anthropometrically between Sickling and Non-Sickling
individuals of tribal population of Bastar Division,
Chhattisgarh.

MATERIAL AND METHODS
Study Design

This is an observational case-control study
(Comparative study).

Study Setting

e Study centre-This study was done at
Department of Anatomy, Pt. Jawaharlal Nehru
Medical College, Raipur (Chhattisgarh).

e  Study area-This study was conducted in Bastar
division, Chhattisgarh.

e Study duration-From vyear 2014 to 2015,
subjects were recruited till sample size was
obtained.

Study Subjects

Registered cases with positive sickle solubility
test or electrophoresis test for sickling were recruited
for study from L.B.R.K.M Govt. Medical College,

Jagdalpur and M.P.M Hospital, Jagdalpur. Matched
samples for age and sex were recruited following
negative sickle solubility test as non-sickling
individuals from villages near Jagdalpur.

Sample Size

Around 276 (138 Sickling & 138 Non-
Sickling) individuals, according to sample size
calculation using 95% confidence interval anticipated
and absolute precision of 0.10 were recruited.

Inclusion Criteria

e Registered OPD or IP patient’s with positive
sickle solubility test or electrophoresis test for
sickle cell disease were recruited for study
from L.B.R.K.M Government Medical
College, Jagdalpur and M.P.M Hospital,
Jagdalpur.

e Individuals who have negative sickle solubility
test were recruited as non-sickling subject.

e Age group 05 to 30 yrs.

e Tribal’'s belonging to Bastar division,
Chhattisgarh.

e Signed, informed consent of patient or
parents/guardian.

Exclusion Criteria
e Non-tribal population of Bastar district,
Chhattisgarh.
e  Tribal's who are non domicile of Chhattisgarh.
e  Age less than 05yrs & more than 30yrs.
e Refusal of consent.

MATERIALS

Fig-1: Anthropometer

Fig-2: Sliding Calliper
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Fig-4: Electronic Weighing Machine

METHODOLOGY

On recruitment of subjects for cases and
controls fulfilling the inclusion and exclusion criteria ,
the proforma was filled in which their name, father’s
name , husband’s name, date of birth (as per school
/birth certificate), age(years), sex , caste, religion,
education status, phone number, address, dietary habits,
physique, educational qualification and occupation of
parents ,income of family investigations like
haemoglobin, electrophoresis report, sickle solubility
test report with dates, date of initial diagnosis.

Examination of the subject with special
mention of date, time and place was done. Using
standard instruments the following parameters were
measured [15-19]:

Body Weight (Fig-4):

The weight of the subject was taken with
minimum light clothes on. Then the subject was asked
to stand in the centre of the weighing machine, facing
the recorder, looking straight ahead and hands were
placed by the sides. Once the subject was correctly
positioned and the readout in the machine become
stable, the reading was recorded in the proforma. The

weight was recorded to the nearest of 0.1kg.

Instrument used: Portable Digital Weighing
Machine

Stature (Fig-5):

The subject was asked to stand on a plane
surface, against the wall with his/her heels together and
toes slightly apart, looking straight forward, shoulder
relaxed and arms by the side of body with palms facing
medially. The heels, buttocks and shoulder blades
making contact with the wall. The head was aligned in
the Frankfort horizontal plane. The subject was asked to
stretch upwards, added by a gentle tilt of head up or
down to get proper alignment, slight upward pressure
was applied below the mastoid process in order to help
in stretching to the fullest and was asked to take a deep
breath and hold that position. The horizontal arm of the
anthropometer was brought down to the subject's head
with enough pressure to compress the hair while
keeping the instrument vertical. The reading was taken
to the nearest of 0.1 cm.

Instrument used: Anthropometer
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Fig-5: Stature

Upper Limb Length (Fig-6):

It is the straight distance between acromion (a)
and middle finger or dactylion (da), while the arm is
hanging downwards parallel to the body. The acromion
(a) point was located by the fingers of left hand to place
the upper fixed bar on it. The movable cross-bar was

then raised against the tip of the middle finger or
dactylion (da) (longest finger) for taking the
measurement.

Instrument used: First two segments of
anthropometer rod.

Fig-6: Upper Arm Length

Arm Length (Fig-7):

The subject stands erect with feet together and
right arm flexed 90° at the elbow with the palm facing
up. This measurement is the straight distance between
acromion (a) and radiale (r). The acromion (a) point
was located by the fingers of left hand, to place the

upper fixed bar on it. The movable cross-bar was then
raised against the tip of the olecranon process (the bony
part of the mid-elbow) for taking the measurement.

Instrument  used:  First segment of
anthropometer rod.
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Fig-7:

Lower Limb Length:

This parameter was obtained indirectly for
each subject by subtracting the sitting height from
his/her stature.

Thigh Length (Fig-8):

The subject sat straight on the flat surface with
the right knee bent at 90° angle. The small sliding
calliper was positioned as if one were to measure the
breadth of the patella. The blades of the calliper were
positioned against the distal end of the femur on either

Arm Length

side of the patella. The horizontal bar of the calliper
was touching the anterior surface of the thigh, proximal
to the patella. Using the superior edge of the horizontal
bar of the calliper as a guide, a line was marked on the
anterior surface of the thigh. The measurement was
taken from midpoint of inguinal crease to upper border
of patella along the midline of the thigh using a
measuring tape.

Instrument used: Measuring tape and sliding
caliper

Fig-8: Thigh Length

Maximum Calf Circumference (Fig-9):
The subject was asked to sit on a stool with the
feet resting firmly on the ground. Maximum

circumference was obtained of the calf by moving the
tape vertically up and down on the right calf region.

Instrument used: Measuring tape.
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Fig-9: Maximum Calf Circumference

Statistical Analysis

Descriptive analysis was carried out to
calculate mean, standard deviation, student t-test, p-
value (<0.05 as significant) to see the relationship
between anthropometric variables between cases and
controls. Analysis was done using Windows Microsoft
Office Excel 2007.

RESULTS

The result of analysis of 07 body measures of
case (sickling) and control (non-sickling) individuals of
Bastar division of Chhattisgarh, ranging from age 05 to
30 years are presented. The subjects are stratified in
three groups according to age: 05 to 14yrs, 15 to 19yrs
and 20 to 30yrs. Each body measure is described with
regard to mean, standard deviation, standard error and
range with the help of necessary tables. They are shown
separately for males and females. Case and control
differences are assessed for all body measures by using
“t-test” and “p value”.

Table-1: The anthropometric parameters of males of the age group of 5-14yrs
Age group in yrs 5-14 Male cases (h=12) Male controls (n=12)
Mean S.D | SEofmean | Min | Max | Mean S.D | SEofmean | Min | Max | t-stat | P value

Hb gmy/dl 7.23 | 318 0.92 22 | 106 | 10.06 | 2.62 0.76 76 | 149 | -238 | 0.03
Body Weight (in Kg) [ 20.92 [ 7.95 2.29 105 | 36.4 | 31.97 | 9.81 2.83 14 [ 451 [ -3.03 [ 0.006
Stature(cm) 122.78 | 18.66 5.39 90.2 | 155.8 | 14137 | 17.62 5.09 103.3 [ 159.7 | -251 [ 0.02
ULL(cm) 5432 | 9.62 2.78 40 | 733 | 64.82 | 841 2.43 469 | 738 | 285 | 0.01
Arm Length(cm) 25.46 | 4.35 1.26 18.1 | 343 | 29.63 | 4.07 1.18 225 | 345 | 242 | 0.02
LLL(cm) 61.23 | 11.27 3.25 437 | 813 | 7225 | 965 2.78 51.3 | 856 | -257 | 0.2
Thigh Length(cm) 29.00 | 5.87 1.69 20.5 | 40.8 | 3437 | 544 1.57 237 | 405 | -232 [ 0.3
MCC (cm) 21.85 | 3.86 112 155 | 27.8 | 26.17 | 3.29 0.95 20.1 | 306 | -295 | 0.01
BMI 049 | 171 13.59 879 | 1565 | 1550 | 156 0.45 13.12 [ 18.04 | -3.21 [ 0.004

Table-1 shows that in the age group of 5-14yrs length(p=0.02), thigh length(p=0.03), maximum calf
in male, the parameters that were statistically circumference(p=0.01) and BMI (p=0.004). ULL.:
significant are hemoglobin concentration (p=0.03), Upper limb length (cm), LLL: Lower Limb Length
weight(p=0.006), height(p=0.02), upper limb (cm), MCC: Maximum Calf Circumference (cm).
length(p=0.01), arm length(p=0.02), lower limb

Table-2: Shows the anthropometric parameters of males of the age group of 15-19yrs

Age group in yrs 15-19 Male cases (n=17 Male controls (n=17)
Mean S.D | SSEEofmean | Min Max | Mean | S.D | S.Eofmean | Min Max | t-stat | P value

Hb gm/dl 8.29 2.37 0.58 3.8 13 10.76 | 1.87 0.45 8.3 142 | -3.36 0.002
Body Weight 47.93 | 10.29 2.50 345 69 47.10 | 9.58 2.32 33.9 66.3 0.24 0.80
(in Kg)

Stature(cm) 162.38 | 7.80 1.89 149.6 | 175.9 | 16159 | 7.16 1.74 148.5 174 0.31 0.76
ULL (cm) 73.81 3.90 0.95 66.2 79.9 73.69 | 3.92 0.95 67.4 | 823 0.09 0.93
Arm Length (cm) 33.75 2.53 0.61 279 | 37.4 | 34.05 | 1.96 0.47 30.7 37.6 | -0.39 0.70
LLL(cm) 82.34 5.16 1.25 724 | 90.1 | 8170 | 3.78 0.92 72.8 87.4 | 0.41 0.68
Thigh Length (cm) 4085 | 291 0.71 367 | 45 | 3942 | 251 0.61 353 | 44 | 153 0.14
MCC (cm) 29.32 3.29 0.80 23.1 36 30.39 | 2.90 0.70 26.5 36.4 | -1.01 0.32
BMI 18.13 3.56 0.86 12.89 | 27.36 | 17.94 | 2.77 0.67 14,37 | 24.41 | 0.18 0.86

Table-2 shows that in the age group of 15-
19yrs old males the parameters which showed
statistical ~difference in case and control was

hemoglobin concentration (p=0.002), none of the other
parameters showed any statistical significance.
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Table-3: The anthropometric parameters of males of the age group of 20-30yrs

Age group inyrs 20 - 30 Male cases (n=40) Male controls(n=40)
Mean | S.D | S.EEofmean | Min Max | Mean | S.D | S.EEofmean | Min Max | t-stat | P value
Hb gm/dl 8.55 0.43 2.71 4 13.9 1161 | 1.84 0.29 8.5 16.1 -5.91 | 1.16E-07
Body Weight (in Kg) 48.83 | 6.64 1.05 38.8 69.1 53.71 | 7.79 1.23 38.4 71.6 -3.01 0.004
Stature (cm) 162.89 | 5.82 0.92 150.6 | 173.3 | 165.53 | 6.66 1.05 149.1 | 179.2 | -1.89 0.06
ULL(cm) 74.70 | 3.45 0.55 67 81 75.87 | 3.36 0.53 67.2 84.1 -1.54 0.13
Arm Length (cm) 34.85 | 1.66 0.26 31.2 38 3543 | 1.87 0.30 31.9 39.3 | -1.45 0.15
LLL(cm) 82.30 | 4.16 0.66 73.9 90.1 82.92 | 450 0.71 72.6 94.2 -0.64 0.53
Thigh Length (cm) 40.30 | 2.76 0.44 35.9 47 40.45 | 2.84 0.45 33.8 49 -0.24 0.81
MCC (cm) 29.63 | 2.28 0.36 25.5 35.1 31.37 | 3.09 0.49 21.9 37.8 | -2.87 0.01
BMI 18.38 | 2.14 0.34 1499 | 25.35 | 19.58 | 2.38 0.38 14.60 | 24.16 | -2.36 0.02
Table-3 shows that in the age group of 20- hemoglobin concentration(p<0.0001), weight(p=0.004),
30yrs old males the parameters which showed sitting height(p=0.03), maximum calf
statistical difference in case and control were circumference(p=0.02) and BMI (p=0.02).
Table-4: The anthropometric parameters of females of the age group of 5-14yrs
Age groupinyrs5-14 Female cases(n=10) Female controls(n=10)
Mean S.D | SSEEofmean | Min Max | Mean S.D | S.EEofmean | Min Max | t-stat | P value
Hb gm/dl 7.28 3.01 0.95 2.2 12.2 9.48 0.96 0.29 7.6 10.7 -2.21 0.05
Body Weight (in Kg) 27.27 | 9.34 2.95 16.1 | 459 | 3054 | 10.54 3.18 145 | 433 | -0.75 | 0.46
Stature (cm) 133.59 | 15.70 4.96 110.5 | 154.6 | 136.32 | 23.16 6.98 81.6 156 -0.32 0.75
ULL (cm) 59.08 8.25 2.61 44.2 71.1 62.65 8.39 2.53 48.8 715 | -0.98 0.3
Arm Length (cm) 27.66 3.9 2.73 21 33.2 28.60 4.32 1.30 22.1 33 0.63 0.54
LLL (cm) 66.35 8.49 2.68 52.8 75.5 68.25 9.00 2.71 53.4 775 | -0.50 0.6
Thigh Length (cm) 32.89 4.72 1.49 25 38.6 33.85 4.49 1.35 26 39 -0.48 0.6
MCC(cm) 24.44 3.40 1.07 20 30.9 25.39 4.40 1.33 19.3 30.8 | -0.56 0.6
BMI 14.79 1.84 0.58 13.00 | 19.20 | 16.42 4.55 1.37 11.36 | 27.78 | -1.09 0.29
Table-5: Shows the anthropometric parameters of females of the age group of 15-19yrs
Age group in yrs Female cases (n=21) Female controls (n=20)
15-19
Mean | S.D | S.EEofmean | Min Max | Mean | S.D | SEEof mean | Min Max | t-stat | P value
Hb gm/dl 6.89 2.72 0.59 2 10.8 9.22 1.28 0.29 7.2 12.1 | -3.54 0.001
Body Weight (in Kg) | 43.20 | 6.29 1.37 306 | 55 | 3833 | 516 1.15 308 | 52 | 272 | 001
Stature (cm) 151.74 | 6.55 1.43 1415 | 166.6 | 150.71 | 5.09 1.14 1429 | 159.8 | 0.57 0.57
ULL (cm) 69.13 | 3.59 0.78 61.8 76.2 68.33 | 2.16 0.48 65 72.1 0.88 0.4
Arm Length (cm) 3256 | 1.93 1.84 28.3 36.2 3199 | 1.02 0.23 29.9 33.4 1.28 0.21
LLL (cm) 76.31 | 4.43 0.97 69.5 88.1 7498 | 3.36 0.75 68.4 80.2 1.09 0.3
Thigh Length (cm) 37.84 | 2.53 0.55 334 | 426 | 3686 | 2.19 0.49 329 | 412 | 1.34 0.2
MCC (cm) 28.77 | 2.57 0.56 24 33.8 27.88 | 2.30 0.51 25.5 35.2 1.17 0.2
BMI 18.73 | 0.50 2.31 15.19 | 23.86 | 16.84 | 1.77 0.40 14.66 | 20.36 | 2.95 0.005
Table-6: The anthropometric parameters of females of the age group of 20-30yrs
Age group in yrs Female cases (n=38) Female controls(n=38)
20-30
Mean | S.D | SEEof mean | Min Max | Mean | S.D | S.EEofmean | Min Max | t-stat | P value
Hb gm/d| 791 2.23 0.36 2.1 114 9.81 1.38 0.22 7 13 -4.45 | 3.59E-05
Body Weight 4403 | 6.91 1.12 334 69.2 4534 | 8.38 1.36 30.7 72.8 -0.74 0.46
(in Kg)
Stature (cm) 151.27 | 7.04 1.14 135.6 166 151.91 | 5.20 0.84 141.4 | 161.2 | -0.45 0.65
ULL (cm) 68.64 | 4.24 0.69 57.9 79 68.43 | 3.61 0.59 57.9 74 0.24 0.8
Arm Length (cm) 3211 | 221 0.36 25.6 37.9 32.07 | 1.90 0.31 25.6 34.8 0.08 0.94
LLL (cm) 76.28 | 5.19 0.84 68.5 88.6 75.75 | 4.57 0.74 65.3 85 0.47 0.6
Thigh Length (cm) | 36.25 | 2.90 0.47 30.2 43.5 36.33 | 2.27 0.37 32.8 415 | -0.13 0.90
MCC (cm) 28.98 | 2.69 0.44 23.8 37.8 29.51 | 2.76 0.45 24.3 375 | -0.85 0.4
BMI 19.24 | 2.66 0.43 14,92 | 26.63 | 19.63 | 3.42 0.56 1450 | 31.63 | -0.55 0.59

Tables 4, 5 & 6 shows that in females,

statistically significant difference for

hemoglobin

concentration between the cases and controls in all
three age groups were seen i.e.,5-14yrs(p=0.05), 15-

19yrs(0.001), 20-30yrs(p<0.0001)and
of 15-19yrs, t-test for weight between cases and
controls in female group showed significant difference
(p=0.01).

in the age group
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Table-7: Socioeconomic status of subjects

Male Females

Socioeconomic status Cases % Controls % Cases % Controls %

Upper (1) 6 8.70 5 7.25 9 13.0 3 43

Upper Middle (11) 22 | 3188 24 3478 | 21 30.4 23 333
Middle/Lower middle (111) 10 14.49 20 28.99 19 275 19 275
Lower/Upper lower (1V) 31 44.93 20 28.99 20 29.0 24 34.8

Lower (V) 0 0 0 0 0 0.0 0 0.0
Total 69 100 69 100 69 100.0 69 100.0

Table-7  shows  socioeconomic  status and Radke A. V et al., [28]. Another study by Chawla

(According to Kuppuswamy’s socio-economic status
scale) In male cases group, maximum number of the
subjects belonged to lower/Upper lower (IV) status
(44.93%).and in control group the maximum subjects
belonged to Upper middle (1) status (34.78%). In
female cases group, maximum number of the subjects
belonged to Upper middle (II) status (30.4%) and in
control group the maximum subjects belonged to
lower/Upper lower (1V) status (34.8%).

DISCUSSION

This study was conducted on 276 tribal
individuals [138 cases (sickling) + 138 controls (hon-
sickling)] belonging to Bastar division of Chhattisgarh
state. This region was chosen because of good density
of sickling in this tribal belt.

The present  study examined the
anthropometric parameters of growth of subjects from
05-30 years. The subjects were stratified in three
groups according to age: 05 to 14yrs, 15 to 19yrs and
20 to 30yrs.

Anemia was found to be very common in the
sickle cell disease subjects of all the three groups. Their
hemoglobin levels varied from 2.2g/dl-10.6g/dl in 5-
14yrs age group, 3.8g/dl-13g/dl in 15-19yrs age group,
and 4g/dl-13.9g/dl in 20-30yrs age group. At all age
groups, cases had hemoglobin concentration less than
controls which improved slightly with growing age.
According to the t-test results; the difference was
statistically significant (p<0.05) between cases and
controls in males and females of all age groups
especially in the adults (p<0.001). The association of
low Hb and SCD is well known, some studies done
recently in India showing similar results are by Gunjal
S. S etal., [20], Chawla et al., [21] and Nandanwar R.
Acetal., [22].

At all age groups, cases had mean weight less
than control except in the age group of 15-19yrs for
male where it was almost equal and in the same age
group in females the control had mean weight less than
cases. The difference was statistically highly significant
at the age groups of 5- 14 (p value 0.006) and 20- 30 (p
value 0.004) in males and in the age groups of 15-
19 (p value 0.01) in females. Similar results were seen
in studies done by, Nandanwar R. A [22], Ashcroft M.
T et al., [23], Stevens M. C et al., [24], Barden E. M et
al., [25], Mukherjee M. B [26], Moheeb H et al., [27]

A et al., [21] showed 22.4% obese and only 6.7%
underweight subjects who further concluded that an
increased health awareness and availability of improved
medical facilities led to these results.

The t-test for stature was statistically
significant only in the age group of 5-14yrs (p value
0.02) and near significance in age group of 20-30yrs (p
value 0.06) in males. Difference was not statistically
significant in any of the age groups in female. On
classifying the stature in the age group of 20-30yrs
(adults), maximum case subjects were short (32.5%)
while in controls maximum subjects were below
medium height in males while in females maximum
case and control subjects were short (39.5% and 31.6%
resp.). The studies like, Nandanwar R. A. [22], Moheeb
H et al., [27], Stevens M. C et al., [29] and Deshpande
R [30] have shown stunting in SCD patients while
Ashcroft M. T et al., [23] had shown that SCD cases
caught up with their peers for height with time.

Body Mass Index (BMI) is a body mass per
unit area and a measure of adiposity of an individual
and is a good indicator to assess the nutritional status.
However, it is difficult to find out if the inadequacy of
nutrients is due to inadequate diet or poor absorption or
defective metabolic utilization by an individual. In this
study the differences in BMI values were highly
significant in age groups of 5-14yrs (p value 0.004), 20-
30yrs (p value 0.02) in males and in 15-19yrs (p value
0.005) in females. Similar findings (lower values) have
been observed by Mukherjee M. B et al., [26] and
Olatunji-Bello, I. I. et al., [31].

According to Kuppuswamy’s socio-economic
status scale. In male cases group, maximum number of
the subjects belonged to lower/upper lower (IV) status
(44.93%) while in control group the maximum subjects
belonged to upper middle (Il) status (34.78%). In
female cases group, maximum number of the subjects
belonged to upper middle (I1) status (30.4%) while in
control group the maximum subjects belonged to
lower/upper lower (IV) status (34.8%). In males case
group had lower SES compared to controls and they
showed statistically significant differences in various
parameters in this group while in female group the
controls had lower SES than cases and we didn’t get
significant findings in this group on comparison. In a
study done by Animasahun et al., [32], they concluded
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that poor socioeconomic status has an adverse effect on
the nutritional status and hemoglobin of SCD patients.

CONCLUSION

In the age group of 5-14yrs in males the cases
and controls showed maximum parameters were
statistically significant .i.e., hemoglobin concentration
(p=0.03), weight (p=0.006), height(p=0.02), upper limb
length (p=0.01), arm length (p=0.02), lower limb
length(p=0.02), thigh length (p=0.03), maximum calf
circumference(p=0.01) and BMI (p=0.004). This
suggests that this is the most vulnerable group.

In females, statistically significant difference
for hemoglobin concentration between the cases and
controls in all three age groups was seen i.e., 5-14yrs
(p=0.05), 15-19yrs (0.001), 20-30yrs (p<0.0001). In the
age group of 15-20yrs, t-test for weight between cases
and controls in female group showed significant
difference (p= 0.01).

In the age group of 20-30yrs in males the
parameters which showed statistical difference in case
and control were hemoglobin concentration(p<0.0001),
weight(p=0.004), maximum calf circumference(p=0.02)
and BMI (p=0.02). From the above results, it may be
persuasive to state that the poor growth status of the
cases & controls, as judged by body weight and BMI,
may be due to SCD and poor socio-economic condition.

REFERENCES

1. Sickle Cell Anemia Control Project Department of
Health & Family Welfare, Gandhinagar, Gujarat.

2. http://planningonline.gov.in/data/report/DP2009-
2010_374Merge.pdf

3. Sams, D. R, Thornton, J. B., & Amamoo, P. A.
(1990). Managing the dental patient with sickle cell

anemia: a review of the literature. Pediatr
Dent, 12(5), 316-20.
4. Konotey-Ahulu, F. 1. D. (1973). Effect of

environment on sickle cell disease in West Africa:
Epidemiologic and clinical considerations. Sickle
Cell Disease, Diagnosis, Management, Education
and Research. St. Louis, Mosby, 20-23.

5. Balgir, R. S. (1993). The body mass index in sickle
cell hemoglobinopathy. J Indian Anthropol Soc, 28,
147-150.

6. Mukherjee, M., & Gangakhedkar, R. (2004).
Physical growth of children with sickle cell
disease. Indian Journal of Human
Genetics, 10(2):70-72.

7. Gangakhedkar, R. R. (2004). Physical growth of
children with sickle cell disease. Indian J Hum
Genet. 10(2):70-72.

8. Qamra, S., Roy, J., & Srivastava, P. (2011). Impact
of sickle cell trait on physical growth in tribal
children of Mandla district in Madhya Pradesh,
India. Annals of human biology, 38(6), 685-690.

9.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

Negi, R. S. (1972). Sickle cell trait in India. A
review of known distribution. Bull Anthropol Surv
India, 17, 439-449.

Balgir, R. S. (1996). Genetic epidemiology of the
three predominant abnormal hemoglobins in
India. The Journal of the Association of Physicians
of India, 44(1), 25-28.

Ambekar, S. S., Phadke, M. A., Mokashi, G. D.,
Bankar, M. P., Khedkar, V. A., Venkat, V., &
Basutkar, D. G. (2001). Pattern of
hemoglobinopathies in western
Maharashtra. Indian pediatrics, 38(5), 530-534.
Patra, P. K., Chauhan, V. S., Khodiar, P. K., Dalla,
A. R., & Serjeant, G. R. (2011). Screening for the
sickle cell gene in Chhattisgarh state, India: an
approach to a major public health problem. Journal
of community genetics, 2(3), 147-151.

Gupta, R. B. (2006, October). Sickle cell disease in
central India-need for micro level planning.
InTribal health: proceedings on national
symposium. RMRC (ICMR), Jabalpur (pp. 109-
115).
http://planningonline.gov.in/data/report/DP2009-
2010_374Merge.pdf

National Health and Nutrition Examination Survey
(NHANES) Anthropometry Procedures Manual
CDC January 2007.

Anthropometric Data Analysis Sets manual ADAS
prepared by Human systems Information Analysis
Centre AFRL/HEC/HSIAC Bldg. (1994).196, 2261
Monahan Way Wright-Patterson AFB OH 45433-
7022.

11_chapter%203[1].pdf

National Health and Nutrition Examination Survey
111, Body Measurements (Anthropometry).

Sarkar, J. Somatometry: Somatometric Techniques
of Measurements (with diagram) (Anthropology).
Gunjal Sandeep, S., Narlawar Uday, W., Humne
Arun, Y., & Chaudhari Vijaya, L. (2012).
Prevalence of Sickle Cell Disorder and Anaemia in

Tribal School Students from Central
India. International Journal of Collaborative
Research on Internal Medicine & Public

Health, 4(6), 1321-1329.

Chawla, A., Sprinz, P. G., Welch, J., Heeney, M.,
Usmani, N., Pashankar, F., & Kavanagh, P. (2013).
Weight status of children with sickle cell
disease. Pediatrics, 131(4), €1168-e1173.
Nandanwar, R. A., & Kamd, N. Y. (2013). Sickle
cell disease affects physical growth. Int J Pharm
Bio Sci, 4(2), 784-789.

Ashcroft, M. T., Serjeant, G. R., & Desai, P.
(1972). Heights, weights, and skeletal age of
Jamaican  adolescents  with  sickle  cell
anaemia. Archives of disease in childhood, 47(254),
519-524.

Stevens, M. C., Hayes, R. J., & Serjeant, G. R.
(1983). Body shape in young children with

© 2019 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 150



Bithika Nel Kumar & Manik Chatterjee; Sch Int J Anat Physiol, March 2019; 2(3): 142-151

25.

26.

217.

28.

29.

30.

31.

32.

homozygous sickle cell disease. Pediatrics, 71(4),
610-614.

Barden, E. M., Kawchak, D. A., Ohene-Frempong,
K., Stallings, V. A., & Zemel, B. S. (2002). Body
composition in  children with sickle cell
disease. The  American journal of clinical
nutrition, 76(1), 218-225.

Mukherjee, M., & Gangakhedkar, R. (2004).
Physical growth of children with sickle cell
disease. Indian Journal of Human Genetics, 10(2):
70-72

Moheeb, H., Wali, Y. A., & El-Sayed, M. S.
(2007). Physical fitness indices and
anthropometrics profiles in schoolchildren with
sickle cell trait/disease. American journal of
hematology, 82(2), 91-97.

Radke, A. V., Khanapurkar, S.,Kamble, P.
H., Kanzode, L. S. (2012). Study of growth pattern
of sickle cell patients in central india region.
International Journal of Current Research and
Review, 4(5): 10-15.

Stevens, M. C., Maude, G. H., Cupidore, L.,
Jackson, H., Hayes, R. J., & Serjeant, G. R. (1986).
Prepubertal growth and skeletal maturation in
children with sickle cell disease. Pediatrics, 78(1),
124-132.

Deshpande, R., & Kshirsagar, D. D. (2011).
Anthropometric measurements of Sickle cell
anemia. pjms, 1(1).

Olatunji-Bello, I. I., Kehinde, M. O., & Gbhenebitse,
S. 0. (2002). Anthropometric indices, nutritional
status and age at menarche in female sickle cell
anaemia patients in Lagos. Nigerian Journal of
Health and Biomedical Sciences, 1(2), 91-93.
Animasahun, B. A, Temiye, E. O., Ogunkunle, O.
0., lzuora, A. N., & Njokanma, O. F. (2011). The
influence of socioeconomic status on the
hemoglobin level and anthropometry of sickle cell
anemia patients in steady state at the Lagos
University Teaching Hospital. Nigerian journal of
clinical practice, 14(4), 422-427.

© 2019 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

151



