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Abstract
A cross sectional study of 1000 Bengalee adults slum dwellers (male = 494, female = 506)
aged 18-81 years of Midnapore town, Paschim Medinipore, West Bengal, India was
undertaken to study their age and sex differences in nutritional status. The age range of this
study was 18 to 81 years. Subjects were classified into five age groups, each with a width of
10 years. The groups were 18-29.9 (males=238, females=186), 30-39.9 (males=105,
females=119), 40-49.9 (males=61, females=98), 50-59.9(males=46, females=55), and >60
(males=44, females=48) years. Two basic variables (height and weight) and a single derived
variable (BMI) have been used in the present report. Nutritional status was determined
following World Health Organisation (WHO) guidelines (WHO, 1995) to facilitate
international comparison. The overall frequencies of CED among males and females were
20.85% and 24.31%, respectively. Based on WHO classification, the prevalence of CED
among this population was high (20-39%) and thus, the situation is serious in both sexes.
These rates were, in general, lower than the recently reported studies.
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Introduction
According to the 2011 census, India has
1210569573 slum populations, out of them
West Bengal has 91276115 and Paschim
Medinipore has 5913457 slum populations.
Slum is a region of a city marked by poverty
and inferior living conditions. Information on
anthropometric
characteristics,
socio
economic conditions and nutritional status of

Slum population were studied in different
countries all over World.
The use of anthropometry as an indicator of
nutritional and health status of adults has
now been well established (WHO, 1995).The
body mass index (BMI) is an indicator of
overall adiposity and low BMI and high levels
of undernutrition (based on BMI) is a major
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public health problem, especially among rural
underprivileged
adults
of
developing
countries (WHO, 1995). Although adult
nutritional status can be evaluated in many
ways, BMI is the most widely used because its
use is inexpensive, non-invasive, and suitable
for large scale surveys (Ferro-Luzzi et al.,
1992; James et al., 1994; Lohman et al., 1988).
Thus, BMI is the most established
anthropometric indicator used for assessment
of adult’s nutritional status (Lee and Nieman,
2003, Moy and Atiya, 2003). Body mass index
is generally considered a good indicator of not
only the nutritional status but also the socioeconomic condition of a population, especially
adult populations of developing countries
(Ferro-Luzzi et al., 1992; Khongsdier, 2002;
Nube etal., 1988; Shetty and James, 1994). A
BMI<18.5 kg/m2 is widely used as a practical
measure of chronic energy deficiency (CED),
i.e., a “steady” underweight in which as
individual is in energy balance irrespective of
a loss in body weight or body energy stores
(Khongsdire, 2002). Such a “steady”
underweight is likely to be associated with
morbidity or other physiological and
functional impairments (James et al., 1988;
Shetty and James, 1994; WHO, 1995).
Several recent investigations have studied
the nutritional status based on BMI among
different populations along with different
tribes (Chakraborty et al., 2006; Ahmed et al.,
1998; Bose et al., 2006; Bose et al., 2007;
Clausen et al., 2006; Khongsdier, 2002; Pryer
et al., 2006; Pryer et al., 2003; Shetty et al.,
1994; Bose and Chakraboty, 2005; Mittal and
Srivastava, 2006; Datta Banik et al., 2007).
In view of this, the present investigation
was undertaken to study the nutritional status
of adult Bengalee slum dwellers of Midnapore
town, Paschim Medinipore, West Bengal,
India.

Materials and methods
The study was conducted in an urban slums
situated in several wards of Midnapore town.
Midnapore is approximately 130 kms from
Kolkata, the provincial capital of west Bengal.
One thousand (n=1000) adult slum dwellers
lived in Midnapore town (males, 494 and
females, 506) participated in this study .The
age range of this study was 18 to 81 years.
Subjects were classified into five age groups,
each with a width of 10 years. The groups
were 18-29.9 (males=238, females=186), 3039.9 (males=105, females=119), 40-49.9
(males=61, females=98), 50-59.9 (males=46,
females=55), and >60 (males=44, females=48)
years. Overall response rate was found to be
around 80%. The municipal authorities and
local community leaders were informed
before commencement of the study.
Informed consent was also obtained from
each participant.
A total of fourteen anthropometric
variables included height, weight, sitting
height, height acromion and circumferences
like mid-upper arm, chest, waist and hip;
along with, skinfold thickness of biceps,
triceps, sub-scapular, suprailiac, medial calf
and anterior thigh measurements were made
in the present survey but only two basic
variables (height and weight) and a single
derived variable (BMI) have been used in the
present
report.
Instruments
were
standardized before the commencement of
data collection. All the anthropometric
measurements were taken internationally
accepted standard protocol (Lohman et al.,
1988) and body mass index (BMI) was
computed using the standard equation: BMI
(kg/m2) = Weight (kg) / height (m2).
Nutritional status was determined following
World Health Organisation (WHO) guidelines
(WHO, 1995) to facilitate international
comparison.
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The following BMI (kg/m2) cut-off points were
used:
CED grade III:
BMI < 16.0
CED grade II:
BMI = 16.0 – 16.9
CED grade I:
BMI = 17.0 – 18.4
Normal:
BMI = 18.5 – 24.9
Overweight:
BMI > 25.0
Obese:
BMI > 30.0

10.80, p<0.05). The mean body mass index
(BMI) of the males was low (21.45 kg/m2, SD
3.67), compared with females (21.93 kg/m2,
SD 4.35) having not statistically significant (t=
1.89, p<0.05).
Table 2 presented the age group-wise
distribution of slum dwellers belonging to
different nutritional status. The overall
prevalence of CED (Chronic Energy Deficiency)
of males and females (Fig 1) were 20.85% and
24.30%, respectively. The highest percentage
of CED of males were (34.09%) in the eldest
age group (>60 years) and the lowest
percentage of CED of males were (15.24%) in
the age group of 30-39.9 years. The highest
rate of overweight of males were (19.05%) in
the age groups (30-39.9 years) and the lowest
rate of overweight of males were (9.24%) in
the youngest age groups (18-29.9 years). The
highest rate of obese of males were (8.70%) in
the age groups (50-59.9 years) and the lowest
rate of obese of males were (1.68%) in the
youngest age groups (18-29.9 years).
The highest percentage of CED of females
were (29.17%) in the eldest age group (>60
years) and the lowest percentage of CED of
females were (10.91%) in the age group of 5059.9 years. The highest rate of overweight of
females were (25.45%) in the age groups (5059.9 years) and the lowest rate of overweight
of females were (16.67%) in the youngest age
groups (18-29.9 years). The highest rate of
obese of females were (6.72%) in the age
groups (30-39.9 years) and the lowest rate of
obese of females were (2.15%) in the
youngest age groups (18-29.9 years).

Therefore CED (Chronic Energy Deficiency),
in general was defined as BMI < 18.5 kg/m 2.
The WHO classification (WHO, 1995) of the
public health problem of low BMI, based on
adult populations worldwide, was followed.
This classification categorizes prevalence
according to percentage of a population with
BMI < 18.5.
1) Low (5-9%) Warning sign, monitoring
required,
2) Medium (10-19%) Poor situation,
3) High (20-39%) Serious situation
4) Very high (≥ 40%) Critical situation
At the preliminary stage of the present
interpretation, intra-observer technical errors
of measurements (TEM) were calculated
based on replicate measurements on 30
random selected subjects. All statistical
analyses were computed using the SPSS
Package (SPSS 16) on a computer.
Results
Table1 presented Overall mean, standard
deviation (SD) and t-values of anthropometric
variables of slum dwellers. The mean age of
the males was low (34.75 years, SD 14.72),
compared with females (37.05 years, SD
14.24) having a statistically significant (t=
2.50, p<0.05). The mean height of the males
was high (160.65 cm, SD 7.88), compared with
females (148.64, SD 6.37) having a statistically
significant (t= 26.49, p<0.05). The mean
weight of the males was high (55.37 kg, SD
10.22), compared with females (48.46 kg, SD
10.00) having a statistically significant (t=

Discussion
The mean BMI of the present study of
males was higher than those reported recent
studies (Bose et al., 2006, Chakraborty et al.,
2009) but slightly lower than those reported
recent studies (Ebada et al., 2009).
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Table 1. Overall mean, standard deviation (SD) and t-values of anthropometric variables of
slum dwellers.
VARIABLES
Males
Females
Mean
SD
Mean
SD
t- value
Age (Years)
34.75
14.72
37.05
14.24
2.51*
HT (cm)

160.65

WT (KG)
2

BMI (kg/m )

7.88

148.64

6.37

26.49*

55.37
10.22
48.46
10.00
21.45
3.67
21.93
4.35
*-significant at 0.05 level; **- not significant at 0.05 level

10.80*
1.89**

Table 2. Frequency and percentage (%) of nutritional status by BMI (WHO, 1995) by age
groups of slum dwellers.

Age
(Years)

Sex
Male (238)
Female (186)
Male (105)
Female (119)
Male (61)
Female (98)
Male (46)
Female (55)
Male (44)
Female (48)
Male (494)
Female (506)

18-29.9
30-39.9
40-49.9
50-59.9
≥ 60
All age

40

CED
(BMI
18.4kg/m2)
50 (21.01)
58 (31.18)
16 (15.24)
28 (23.53)
12 (19.67)
17 (17.35)
10 (21.74)
6 (10.91)
15 (34.09)
14 (29.17)
103 (20.85)
123 (24.30)

Nutritional Status (%)
NORMAL
OVERWEIGHT
(BMI 18.5-24.9
(BMI 25-29.9
kg/m2)
kg/m2)
162 (68.07)
22 (9.24)
93 (50.00)
31 (16.67)
67 (63.81)
20 (19.05)
59 (49.58)
24 (20.17)
40 (65.57)
7 (11.48)
56 (57.14)
21 (21.43)
25 (54.35)
7 (15.21)
33 (60.00)
14 (25.45)
20 (45.46)
8 (18.18)
23 (47.92)
9 (18.75)
314 (63.56)
64 (12.96)
264 (52.18)
99 (19.57)

4 (1.68)
4 (2.15)
2 (1.90)
8 (6.72)
2 (3.28)
4 (4.08)
4 (8.70)
2 (3.64)
1 (2.27)
2 (4.16)
13 (2.63)
20 (3.95)

Fig 1: CED based on BMI (<18.5 kg/m2) by age groups
of slum dwellers
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The mean BMI of females of present study
higher than those reported recent studies
(Bose et al., 2006, Bose et al., 2007) but
slightly lower than those reported recent
studies (Ebada et al., 2009).
The prevalence of CED among slum dwellers
of males was much lower than those recently
reported studies (Chakraborty et al., 2009,
Bose et al., 2006). The prevalence of CED
among slum dwellers of females was much
lower than those recently reported studies
(Bose et al., 2007, Bose et al., 2006). Using the
World Health Organization criteria (WHO,
1995) the prevalence of CED among this
population (Slum dwellers) was high (20-39%)
and thus, the situation is serious in both
sexes.
It is clear that the slum dwellers of
Midnapore town were high prevalence of
CED. The public health implications of these
findings are very important because high CED
is likely to be associated with morbidity or
other
physiological
and
functional
impairments (James et al., 1994; Shetty et al.,
1994; WHO, 1995). Immediate nutritional
intervention programs are initiated for
implementation among this population.
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