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ABSTRACT

Background: Protein energy malnutrition commonly seen in 2 to 5 years of age group in developing countries like in
India. This could be due to lack of awareness about nutritive value of foods, faulty feeding practices, ignorance plays
a major role in the development of Protein malnutrition in early ages of life. This leads to hampering of physical and
mental development of the child. Objectives of current study were: 1) To know the prevalence of protein energy
malnutrition among 13-60 months of children. 2) To determine relevance of mid arm circumference measurement
with WHO standards. 3) To study the demographic variables associated with Protein energy malnutrition.

Methods: The present community based cross sectional study was conducted at urban area of Eluru during the period
from Sep 2013 to December 2013. A total of 133 individuals were selected from the field practice area of Alluri Sita
Ramaraju academy of medical sciences, Eluru. Results were analyzed and necessary statistical tests like proportions
and chi square tests were applied.

Results: Out of 133 individuals, the prevalence of severe malnutrition among 13-60 months children was 7.5%;
prevalence of mild to moderate malnutrition was 24%. Among the severe malnutrition individuals, 60% from labourer
occupation. Classification of mid arm circumference of 2-5 years children compared with World Health Organization
weight standards, 87.9% were shown as normal and 70% matching of results with severe malnutrition individuals.
Conclusion: Based on the above study results, need to give the training to gross root level workers regarding the
measurement of arm circumference of children between the age group of 13-60 months children. Still we can consider
mid arm circumference is one of the best tool for consideration of protein energy malnutrition detection at the basic
level health point and this is cheap, easy and to be detected at early stage of life.

Keywords: Age, Sex, Occupation, Mid arm circumference, WHO weight standards

INTRODUCTION developing countries occurred because of malnutrition in

children younger than five years. Despite global efforts to
Globally WHO (2000) estimated malnourished children meet the millennium development goal of halving the
at 181.9 million (32%) in developing countries. Protein prevalence of underweight children under 5 by 2015,
Energy Malnutrition (PEM) is a serious health problem, underweight rates remain high in large parts of South
approximately 50% of the 10 million deaths each year in Asia.
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Protein energy malnutrition commonly seen in 2 to 5
years of age group in developing countries like in India.
In the Population aged 0 to 5 years prevalence in Asia in
severe form was 6.6% and in moderate form was 64.4%.2
The most vulnerable period next to infancy is the age of
1-5 years. Preschool children constitute about 14% of the
Indian population. Nutritional status of pre-school
children is of paramount importance, since the foundation
of lifetime health, strength and intellectual vitality is laid
during that period. In developing countries, particularly
where the population is high, hunger and malnutrition are
wide spread among the preschool age children.®

PEM remains an important public health problem in all
the states of India.* PEM is major contributory factor in
majority of these childhood morbidities and mortalities.
Malnutrition is a contributing factor in nearly 60% of
deaths in children for which infectious disease is an
underlying cause.” In addition to reliability and
simplicity, Mid Upper Arm Circumference (MUAC) has
demonstrated superior sensitivity to risk of death.®’

The WHO standards were developed using data from a
multi-center international study and, as a standard rather
than a reference, describe how children should grow
under optimal conditions. They were developed to
replace the National Center for Health Statistics
(NCHS)/WHO growth reference and represent a
significant move forward in the understanding and
measurement of the nutritional status of children.®

Objectives

1. To know the prevalence of protein energy
malnutrition among 13-60 months of children.

2. To determine relevance of mid arm circumference
measurement with WHO standards.

3. To study the demographic variables associated with
protein energy malnutrition.

METHODS

The present community based cross sectional study was
conducted at urban area of Eluru during the period from
Sep 2013 to December 2013. A total of 133 individuals
were selected from the field practice area of Alluri Sita
Ramaraju academy of medical sciences, Eluru. Informed
consent and institutional ethical committee clearance was
taken.

Measurements of height, weight, Mid-Upper Arm
Circumference (MUAC) were recorded from the selected
children. All measurements were taken three times and an
average value was recorded. The scales were checked for
accuracy and before taking measurements during the
fieldwork. The technique of recording weight, height and
MUAC was done according to guidelines suggested by
the WHO expert committee (1995).

Mid upper arm circumference (MUAC)

MUAC was measured with the child’s left arm at right
angle (90°) to the body. Using a conventional non-
stretchable tape, the distance between the inferior border
of the acromion and the tip of the olecranon process was
measured and the mid-point on the child’s arm was
marked. The tape was then placed horizontally at the
level of the mid-point without compressing the tissues
and a circumference measurement was taken to the
nearest 0.1 cm.

Normal MUAC for a child between 1-5 years of age is
greater than 13.5 cm. If the MUAC is 12.5-13.5 it was
taken as mild to moderate malnutrition and if it is less
than 12.5 cm it is suggestive of severe malnutrition.

Weight

Salter’s baby weighing scale and bathroom weighing
machine was used to measure the body weight. Weight
was measured without any footwear and with minimal
clothing nearest 0.1 kg.

The scale was zeroed before each session. The balance
was checked regularly for accuracy using standard
weights.

Length/height

Supine length was measured on all children up to 2 years
of age or on all children 85 cm or less in length. For
children older than 2 years or taller than 85 cm, standing
height was measured. Standing height was measured
without any foot wear to the nearest 0.5 cm using a
standard calibrated bar.

Exclusion criteria

Children <13 months of age and above 5 years of age and
children who were critically ill were excluded from the
study.

Statistical analysis

Data was entered and analyzed in Microsoft office excel
2007 and necessary statistical tests like proportions and
chi square tests were applied.

RESULTS

Table 1 depicts, About 42 (31.6%) out of 133 individuals
were having malnutrition.

Table 2 shows that 33.3% of mild to moderate
malnutrition was found to be <18 years of age group of
mothers.

Table 3 depicts, among illiterate mothers, about 12.6% of
the children were severe Malnutrition individuals.
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Table 1: Age of the children in relation to MAC inference.

12.5t0 13.5cm

13-24 21 (65.6%) 10 (31.2%) 1 (3.2%) 32 (100%)
25-36 21 (65.6%) 7 (21.8%) 4 (12.5%) 32 (100%)
37-48 26 (81.2%) 9 (28.1%) 4 (10.2%) 39 (100%)
49-60 23 (76.6%) 6 (20%) 1 (3%) 30 (100%)
Total 91 (68.5%) 32 (24%) 10 (7.5%) 133 (100%)
Table 2: MAC in relation to age of mother.
Age (years) >13.5cm 125t013.5cm <125cm  Total
<18 years 8 (66.7%) 4 (33.3%) 0 (0%) 12 (100%)
18-25 years 63 (70.7%) 18 (20.2%) 8 (8.9%) 89 (100%)
>25 years 20 (62.5%) 10 (31.2%) 2 (6.2%) 32 (100%)
Total 91 (68.5%) 32 (24%) 10 (7.5%) 133 (100%)

Table 3: Literacy of mother in relation to MAC.

Literacy >13.5cm 12.5-135cm <125cm  Total
Illiterate 35 (55.7%) 20 (31.7%) 8 (12.6%) 63 (100%)
Primary school 46 (79.3%) 10 (17.2%) 2 (3.5%) 58 (100%)
High school 6 (75%) 2 (25%) 0 (0%) 8 (100%)
College 4 (100%) 0 (0%) 0 (0%) 4 (100%)
PG/prof 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Total 91 (68.5%) 32 (24%) 10 (7.5%) 133 (100%)

Table 5 depicts that, among >2000 per capita income
family, severe malnutrition individuals were only 0.8%.
Statistically significant association was found.

Table 4 shows that, among agriculture occupation
mothers, 18.1% of children from severe malnutrition
individuals.

Table 4: Occupation of mother in relation to MAC.

Occupation >13.5cm  125-135cm <12.5cm

House wife 12 (63.1%) 7 (36.8%) 0 (0%) 19 (100%)
Labourer 68 (73.9%) 18 (19.5%) 6 (6.5%) 92 (100%)
Agriculture 11 (50%) 7 (31.8%) 4(18.1%) 22 (100%)
Total 91 (68.5%) 32 (24%) 10 (7.5%) 133 (100%)

Table 5: Per capita income of family in relation to MAC.

Per capita income

>13.5cm 12.5-135cm <125cm  Total
1000-2000 9 (47.3%) 1 (5.2%) 9 (37.3%) 19 (100%)
>2000 82 (71.9%) 31 (27.1%) 1 (0.8%) 114 (100%)
Total 91 (68.5%) 32 (24%) 10 (7.5%) 133 (100%)
X2=9.2, P <0.01
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Table 6 revealed mean height in the study population was
good and proportionally increasing with age.

Table 6: Mean height of child versus age.

Age (months Mean height (cm

13-24 82.18
25-36 89.9
37-48 93
49-60 99.8

Table 7 shows, in the study population, there was no
much weight increment between 49-60 months of
children.

Table 7: Mean weight versus age.

Mean weight (kg

13-24 116
25-36 13.3
37-48 15.4
49-60 15.5

Table 8 depicts, among mild to moderate malnutrition
individuals, about 87.5% of children measurement of
MAC was found to be matched with WHO Standards of
weight. Among severe malnutrition individuals, about
70% of children measurement of MAC with WHO
standards of weight.

Table 8: MAC versus WHO standards of weight.

Wl ;,t\imdoards

MAC (cm) standards . Total
e outside the
within limits ..
limits

>13.5 80 (87.9%) 11 (12.1%) 91 (100%)
12.5-13.5 28 (87.5%) 4 (12.5%) 32 (100%)
<12.5 7 (70%) 3 (30%) 10 (100%)
Total 115 (86.5%) 18 (13.5%) 133 (100%)

Table 9 shows, among mild to moderate malnutrition
individuals, about 87.5% of children measurement of
MAC was found to be matched with WHO Standards of
height. Among severe malnutrition individuals, about
90% of children measurement of MAC with WHO
standards of height.

Table 9: MAC versus WHO standards of height.

Wl ;/t!;doards
MAC (cm) stgn(_jarQS . outside the Total

within limits limi

imits

>13.5 70 (77%) 21 (23%) 91 (100%)
12.5-13.5 28 (87.5%) 4 (12.5%) 32 (100%)
<12.5 9 (90%) 1 (10%) 10 (100%0)
Total 107 (80.5%) 26 (19.5%) 133 (100%)

DISCUSSION

Mid arm circumference is one of the measure of protein
energy malnutrition. In the present study, 133 children of
13 to 60 months of age were studied. In the present study,
based on MAC measurement, mild to moderate
malnutrition was found to be 24% and severe
malnutrition was found to be 7.5%. The prevalence of
malnutrition was 31.6% in this study, where as it was
50.46% in a study done by Avachat SS et al.’ As
mentioned by Gupta et al.”® pre-school children are
notoriously fraught with the risk of malnutrition and the
prevalence of malnutrition varies between 50-80%.

Dattatraya et al.'* showed prevalence of malnutrition
among Anganwadi children was 49.1%, and in Verma et
al. (2007)* PEM was 48.7% and it was 26.83%. by
Harisankar et al. (2004).**

About 33.3% of mild to moderate malnutrition was found
to be <18 years of age group of mothers. There was
statistically significant association was found between
>2000 per capita income versus malnutrition. Similar
findings were observed in a study done by Gupta et al.*®
Among illiterate mothers, about 44.3% of the children
were having malnutrition, similar findings were seen with
Dattatraya et al."* (51%), whereas it was 70%. By Verma
et al. (2007)**and 86.2% by Ahmed E et al.**

Study done in Chandigarh shows that, with increase in
educational status of parents, the prevalence of PEM was
steadily and significantly decreases (P <0.001)."® Similar
findings in a study done in Kanpur.*®

Joshi et al.*” showed that poor socio-economic status and
poor housing and environmental conditions significantly
contributed to PEM. National family health survey-3
revealed that 46% of children in India are affected with
PEM. In our study 36.8% of malnutrition was seen in
children of housewife by occupation, where as it was
48.1 % by Dattatraya et al.**

Among mild to moderate malnutrition individuals, about
87.5% of children measurement of MAC was found to be
matched with WHO Standards of weight. Among severe
malnutrition individuals, about 70% of children
measurement of MAC with WHO standards of weight.

CONCLUSION

Based on our study results, age at marriage of mothers
and per capita income of the family to be increased.
Health and nutrition Education is necessary for mothers
regarding good household maintenance and maintaining
proper hygienic measures. Mid arm circumference
measurement was simple and easy to measure and cost
effective method in community for early detection of
malnutrition and reliability of test is also matching with
WHO standards of weight and height.
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