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ABSTRACT The present cross-sectional study was conducted to evaluate mid-upper arm circumference (MUAC)
based undernutrition among Bengalee preschool children. This study was undertaken among 656 (326 boys; 330
girls) 3-5 years old rural Bengalee preschool children of Sagar Block, South 24 Parganas District, West Bengal,
India. The MUAC was recorded according to standard procedure and nutritional status was evaluated using the
World Health Organization (1995) guidelines. Age combined sex-specific mean values of MUAC among boys and
girls were 14.58 (±0.90) cm and 14.48 (±0.85) cm respectively. Significant sex difference was observed at the age
of 4 years (t=3.88, P=<0.001). Significant age variations were also found in mean MUAC. The overall prevalence
of undernutrition was 25.61 percent.  Boys (28.83%) were more undernourished than girls (22.42%). Prevalence
of moderate undernutrition was more prevalent than severe undernutrition. Appropriate effective measures should
be undertaken to reduce this undernutrition.
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INTRODUCTION

The preschool age group is the foundation
for lifetime health, strength and intellectual vi-
tality (Verma and Prinja 2008) and study on as-
sessment of nutritional status among preschool
children is becoming a major priority. This age
group is particularly fraught with the risk of pro-
tein-energy malnutrition (Gupta and Shukla
1992). Undernutrition is one of the greatest prob-
lems among children in developing countries like
India. It is still being confronted with this prob-
lem. As in other developing nations, malnour-
ishment is a burden on a considerable propor-

tion of the population, the most vulnerable being
the youngest of the country (Chatterjee and Saha
2008). It has been well established that undernu-
trition in childhood is the leading cause of high
child mortality rates in developing countries and
it is highly harmful to the future of those children
who survive (Pelletier 1994). Chronic undernutri-
tion in childhood is highly determinable of slow-
er cognitive development and serious health im-
pairments in later life to reduce the quality of life
of individuals (Scrimshaw 1996; Mandal and Bose
2009; Biswas et al. 2010).

Child growth is universally used to assess
adequate nutrition, health and development of
individual children, and to estimate overall nu-
tritional status and health of populations. They
have special nutritional needs because of their
extensive growth and development during pre-
school age period (Bishnoi et al. 2004). Child
undernutrition not only increases morbidity and
mortality in later life but also reduces the eco-
nomic development and productivity of the coun-
ty. Therefore, researchers from various disci-
plines worldwide constantly attempt to deter-
mine the prevalence of child undernutrition us-
ing different methods.

Anthropometry is a widely accepted, inex-
pensive method to assess the nutritional status
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of an individual (WHO1995). Children are the
future of any nation (WHO 2005).Therefore, to
ensure the solid foundation and secure future
of any nation, health and nutrition of children
need protection. In South and South-East Asia,
India ranks first in the prevalence of undernu-
trition (Pasricha and Biggs 2010). Moreover, the
rates of undernutrition are much higher among
tribal children (IIPS 2007). However, it varies in
different states of India ranging between thir-
teen percent and fifty-five percent, represent-
ing Meghalaya and Madhya Pradesh, respec-
tively (UNICEF 2013).

Measurement of mid-upper arm circumfer-
ence (MUAC) is a fast screening method for
detecting undernutrition and a good predict-
ing indicator of risk of imminent death among
early childhood. It is also a predictor of child-
hood mortality (Chiabi et al. 2008). The MUAC
is a relatively simple measurement and com-
pared with weight-for-height, MUAC has a sen-
sitivity of 24.6 percent and a specificity of 94.8
percent. There are several practical and theo-
retical advantages of using MUAC rather than
weight for height for the determination of nu-
tritional status (Biswas et al. 2010). Moreover,
in community-based studies, mid upper arm cir-
cumference (MUAC) appears to be a superior
predictor of childhood undernutrition than
many other anthropometric indicators
(WHO1995). However, in India, reports on nu-
tritional status using mid-upper arm circumfer-
ence (MUAC) among Bengalee preschool chil-
dren of Hindu castes are very scanty.

Objective

The present investigation aims to evaluate
the nutritional status of the studied children
using preschool age and sex-specific WHO
(1995) recommended cut-off values of MUAC.

METHODOLOGY

Study Area

This present cross-sectional study was con-
ducted at 28 Integrated Child Development Ser-
vice (ICDS) scheme centres at Sagar Block of
South 24 Parganas District, West Bengal, India.
The study area is situated at Sagar Island (Gan-
gasagar), Sundarban area of Kakdwip sub-divi-
sion. The inhabitants are mostly of Bengalee
ethnicity. This is located approximately 130 km
away from Kolkata, the provincial capital of West
Bengal. Total area of Sagar Island is 194.60 miles
(504 km2) and it has a population of 2,06,890 ac-
cording to 2011 census. This block has a popu-
lation density of 1063.155 (410.49 per km2) per
square mile. The growth rate was 20.38 percent
during 2001-2011 but the decadal growth rate of
South 24 Parganas is 20.89 percent whereas the
decadal growth rate of this block is 17.84 per-
cent. The area is remote and mostly inhabited
by Bengalee Hindus. All preschool children (3-5
years old) living in Sagar Block are enrolled at
these centres. The data was collected in several
phases during November 2015 to January 2017.

Subjects

The subjects were randomly selected from
28 ICDS centres of DS-2 Gram Panchayat of Sa-
gar block, South 24 Parganas district, West Ben-
gal, India. A total number of 656 children (boys =
326; girls = 330) aged 3-5 years were measured.
The distribution of the children is presented in
Table 1.  Age of the children was ascertained from
the “Anganwadi” registers and subsequently
confirmed from the parents of the children and
recorded on a pre-structured schedule. All the
studied children were Hindu by religion. Most of
the parents of these children were farmers. For
analysis, age was grouped into 12 months inter-

Table 1: Age and sex specific distribution of the subjects

Age group in years                 Boys (N = 326)                        Girls (N=330)                 Sex combined (N=656)

N % N % N  %

3 119 36.50 120 36.36 239 36.43
4 103 31.60 110 33.33 213 32.47
5 104 31.90 100 30.30 204 31.10
Age combined 326 100.00 330 100.00 656 100.00
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vals. Formal ethical and administrative approv-
als were obtained from Vidyasagar University
as well as ICDS authorities prior to the com-
mencement of the study.

Anthropometric Measurement

Anthropometric measurement of MUAC was
measured by the first author (SPG) on each sub-
ject following the standard technique (Lohman
et al. 1988). The MUAC was measured using a
non-stretchable plastic measuring tape, to the
nearest 1 mm. The MUAC is the circumference
of the left upper arm, measured at the mid-point
between the tip of the shoulder and the tip of
the elbow (acromion and the olecranon process).
Small marks were made at the identified points.
A tape was placed over those two points, and
the midpoint between them was marked. Then
the tape was placed around the arm in such a
manner that it was touching the skin, but not
compressing the soft tissues.

Assessment of Nutritional Status

There are several parameters to assess the
nutritional status of the Bengalee preschool (3-
5 years) children. Here, the researchers used
appropriate and easiest technique that is,
MUAC based technique. Following scheme was

used: Moderate undernutrition: <2 SD, Severe
undernutrition: <3 SD where SD refers to the
age and sex-specific WHO standard deviations
of mid-upper arm circumference. The age and
sex-specific WHO (1995) recommended cut-off
points for mid-upper arm circumference (cm) is
presented in Table 2. Age and sex-specific nutri-
tional status of the subjects were assessed us-
ing these cut-off values.

Statistical Analysis

The data were analysed using SPSS (Version
16.00) and MS Excel software. Student’s t-test
was performed to see sex differences (age-spe-
cific) in mean MUAC values. One-way ANOVA
(Scheffe’s procedure) was done to test for age
variations of MUAC.

RESULTS

The age and sex-specific distribution of mean
MUAC are presented in Table 3. Age combined
mean MUAC value among boys (14.58; ±0.90)
cm was greater than girls (14.48; ±0.85). Sex com-
bined mean values increased with age. Signifi-
cant sex difference in mean MUAC was found in
the age group of 4 years (t = 3.88, p < 0.001).
Significant age variations were found in mean
MUAC values (Boys: F = 17.35; p < 0.001, Girls:

Table 2: Age and sex specific WHO (1995) recommended cut-off values for MUAC (cm)

Age group (in years)                                           Boys                          Girls

-2SD (Moderate) -3SD (Severe) -2SD (Moderate) -3SD (Severe)

3 13.8 12.4 13.6 12.2
4 14.1 12.6 13.9 12.4
5 14.2 12.6 14.1 12.5

Table 3: Age and sex specific mean values of mid-upper arm circumference

Age in years                    Sex           t- value                Sex combined

             Boys             Girls

Number Mean (SD) Number  Mean (SD) Number         Mean (SD)

3 119 14.22(0.91) 120 14.35(0.88) -1.09 239 14.28(0.89)
4 103 14.73(0.67) 110 14.35(0.77) 3.88*** 213 14.53(0.75)
5 104 14.85(0.95) 100 14.78(0.82) 0.59 204 14.82(0.89)
Age combined 326 14.58(0.90) 330 14.48(0.85) 1.56 656 14.53(0.87)

F- value 17.35*** 9.52*** 21.72***

Note: Significance level: ***= p<0.001
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F = 9.52; p < 0.001 and sex combined F = 21.72; p
< 0.001).

Age and sex-specific prevalence (%) of un-
dernutrition among the studied Bengalee pre-
school children based on MUAC is presented
in Table 4. The overall rate of undernutrition was
25.61 percent. Age-specific and sex combined
highest rate of undernutrition was noticed at
the age of 3 years (27.20%). Age combined rate
of undernutrition among boys and girls were
28.83 percent and 22.42 percent, respectively. In
case of age and sex-specific, the highest num-
ber of moderate undernourished boys (35.29%)
and girls (30%) were found at the age of 3 and 4
years, respectively. The age and sex-specific rate
of severe undernutrition were noticed among
boys (1.68%) only at the age of 3 years. The
above result depicts that boys were more un-
dernourished than their counterpart.

DISCUSSION

It has been documented that undernutrition
has become a major public health problem in the

developing world. Therefore, the United Nations
adopted child undernutrition as one of The Eight
Millennium Development Goals (Todaro and
Smith 2005) in 2000. Measurement of MUAC is a
quick and reliable method for screening children
to identify those who are seriously malnourished
(Biswas et al. 2010). Several studies have been
used MUAC to identify children as having mod-
erate and severe acute malnutrition for its sim-
plicity (Biswas et al. 2010; Mandal et al. 2009;
Bisai 2010).

The researchers’ results revealed that over-
all rate of undernutrition was 25.61 percent and
these rates were slightly higher among the boys
(28.83%) than girls (22.42%). The prevalence of
undernutrition among the Bengalee preschool
children of the present study was much lower
than (Table 5) those reported MUAC based
study among the Bengalee  preschool children
(77.8%) of North 24 Parganas (Bisai 2010) and
Hooghly district (64.5%) of West Bengal  (Man-
dal and Bose 2009). The rate of undernutrition
among the preschool children of the present
study was higher than the reported MUAC

Table 4: Age and sex specific nutritional status among the studied preschool children based on MUAC

Age in years                                                Sex Sex
combined

           Boys Girls under-
nutrition

Moderate   Severe Overall Normal   Moderate     Severe   Overall Normal
(%) (%) (%) (%) (%) (%) (%) (%)

3 42 2 44 75 21 - 21 99 65
35.29 1.68 36.97 63.03 17.5 17.5 82.5 27.2

4 21 - 21 82 33 - 33 77 54
20.39 20.39 79.61 30 30 70 25.35

5 29 - 29 75 20 - 20 80 49
27.88 27.88 72.12 20 20 80 24.02

Age combined 92 2 94 232 74 - 74 256 168
28.22 0.61 28.83 71.17 22.42 22.42 77.58 25.61

Table 5: Comparison of the overall prevalence (%) of undernutrition with other studies

Studied area (District/State) Number of children Prevalence References
 studied   (%)

(A) Punjab 6531 38.52 Kaur et al. 2005
(B) Khurda and Cuttack, Orissa 101 35.6 Chakraborty et al. 2006
(C) Cuttack, Orissa 292 29.1 Mishra and Mishra 2007
(D) Kolkata, West Bengal 21 28.6 Chatterjee and Saha 2008
(E) Yaounde, Cameroon - 21.6 Chiabi et al. 2008
(F) Hooghly, West Bengal 894 64.5 Mandal and Bose 2009
(G) Nadia, West Bengal 2016 35.11 Biswas et al. 2010
(H) North 24 Parganas, West Bengal 899 77.8 Bisai 2010
(I) Midnapore Town, West Midnapore 1060 18.96 Maiti et al. 2012
(J) Sagar Block, South 24 Parganas, West Bengal 656 25.61 Present Study
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based undernutrition status of 1-3 years age
group of Midnapore (18.96%) town children (Mai-
ti et al. 2012). The rate of undernutrition among
the rural Bengalee children of 3-5 years old of
Chapra block of Nadia district (35.11%) was (Bis-
was et al. 2010) higher than the present study.
The studies conducted in immunization clinic of
Kolkata (Chatterjee and Saha 2008), and Cuttack
Orissa (Mishra and Mishra 2007) showed that
the rate of undernutrition (28.6% and 29.1%, re-
spectively) were comparatively slightly higher
than the present study. Kaur et al. (2005) (38.52%)
and Chakraborty et al. (2006) (35.6%) showed
that MUAC based prevalence rate of undernu-
trition was comparatively higher than the present
study. Chiabi et al. (2008) observed that slightly
lower rate (21.6%) of undernutrition compared
to the present study (Table 5). However, the
present study showed that the low rate of un-
dernutrition than other most of the MUAC based
study. So it can be said that the nutritional sta-
tus of studied preschool children was not so
serious than the others reference study. But con-
sidering stunting, underweight, wasting and
thinness among the same population, the high
prevalence of undernutrition was also noticed
(Giri et al. 2017a; Giri et al. 2017b).

It was noticed that age plays a significant
role in MUAC and weight for height discrepan-
cies, as it is associated with food insecurity
(Young and Jaspers 2009). Among the young
children wasting is indicative of disease togeth-
er with poor feeding practices (Dukhi et al. 2017).
It was also observed that during a period of food
insecurity, older children are likely to experience
more acute malnutrition (Bern and Nathanail
1995) than younger ones.

CONCLUSION

Moreover, it has been reported that there is
little improvement in child undernutrition for the
last decade and the government of India was
going to restructure its program for nutritional
intervention for children up to the age of 6 years.

RECOMMENDATIONS

Nutritional status of the studied children is
not satisfactory and it is further suggested that
the use of MUAC alone can possibly mask mal-
nutrition problems in children and therefore cre-
ate inaccurate findings of regional or national
food insecurity.

LIMITATION

However, it should be mentioned here that a
major limitation of the present study is that de-
tailed relationships between various socio eco-
nomic factors and morbidity, mortality with child-
hood undernutrition, based on MUAC, are not
being reported.
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