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Abstract
Objective:

To determine the prevalence of acute malnutrition among children under five
vears of age attending the outpatient department using Mid-Upper Arm
Circumference (MUAC) strips and to evaluate its association with demographic
characteristics.

Methods: This descriptive cross-sectional study was conducted at the Outpatient
Department of the Pediatric Medicine Department, Pir Abdul Qadir Shah
Jeelani Institute of Medical Sciences, Gambat, Khairpur, from 20" November
2024 to 10" April 2025. A total of 247 children under five years of age were
enrolled through consecutive sampling after obtaining informed consent from their
pavents or guardians. Nutritional status was assessed using World Health
Organization (WHO)recommended MUAC strips and categorized as severe
acute malnutrition (SAM), moderate acute malnutrition (MAM), or normal
nutritional status according to standard WHO criteria. Demographic
information, including age and sex, was collected using a structured proforma.
Data were entered and analyzed using SPSS version 26. Continuous variables
were summarized as mean * standard deviation, while categorical variables were
expressed as frequencies and percentages. Associations between nutritional status
and demographic characteristics were evaluated using the chisquare test. A p-
value of <0.05 was considered statistically significant.

Results:

A total of 247 children were included in the study, with a mean age of 27.8 *
15.4 months; 138 (55.9%) were male and 109 (44.1%) were female. Based on
MUAC measurements, 24 (9.7%) children had severe acute malnutrition, 46
(18.6%) had moderate acute malnutrition, and 177 (71.7%) had normal
nutritional status. The overall prevalence of acute malnutrition was 28.3%.
Acute malnutrition was significantly associated with age group (p = 0.018), with
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the highest prevalence observed among children aged 12-23 months, while no
statistically significant association was found between nutritional status and sex

(b=0.412).

Conclusion:

The prevalence of acute malnutrition among children under five years of age
attending the pediatric outpatient department was 28.3%. Routine MUAC
screening is a rapid, inexpensive, and effective method for early identification of

acute malnutrition and should be incorporated into pediatric outpatient services

to facilitate timely nutritional intervention and improve child health outcomes.

Introduction

Malnutrition remains one of the leading causes of
morbidity and mortality among children under
five years of age, particularly in low- and middle-
income countries. Acute malnutrition adversely
affects physical growth, cognitive development,
immune function, and survival, making its early
identification and management a major public
health priority. Recent evidence indicates that
wasting continues to affect millions of children
worldwide and contributes substantially to
preventable childhood deaths. !

Acute malnutrition is characterized by low weight-
for-height, reduced mid-upper arm circumference
(MUACQC), or the presence of bilateral pitting
edema. Children with severe acute malnutrition
are at increased risk of recurrent infections,
impaired neurodevelopment, prolonged
hospitalization, and death if not diagnosed and
treated promptly. 2

The Mid-Upper Arm Circumference (MUAC)
strip has become one of the most widely used
anthropometric  tools for screening acute
malnutrition among children aged 6-59 months
because it is simple, inexpensive, portable, and
requires minimal training. Its ease of use makes it
particularly valuable in outpatient clinics and
resource-limited healthcare settings where rapid
nutritional assessment is essential. 3

Several studies have demonstrated that MUAC is
an effective community- and facility-based
screening tool for identifying children requiring
nutritional intervention. However, MUAC and
weight-for-height Z-score (WHZ) do not always
identify the same group of malnourished children,
highlighting the importance of understanding
their diagnostic performance in different
populations. *

Community- and outpatient-based management of
acute malnutrition has gained increasing
importance because uncomplicated cases can be
detected early and treated effectively without
hospitalization. Such approaches have improved
treatment coverage, accessibility, and recovery
rates while reducing the burden on healthcare
facilities. °

Recent evidence also supports the use of MUAC-
based admission and discharge criteria for
monitoring recovery and minimizing relapse
among children receiving treatment for acute
malnutrition, thereby simplifying program
implementation in resource-constrained settings. ©
Pakistan continues to face a substantial burden of
childhood  malnutrition  despite  ongoing
nutritional  interventions. Routine MUAC
screening has not yet been universally integrated
into pediatric outpatient departments, limiting
opportunities for early identification and timely
nutritional management of affected children. ’
National estimates continue to demonstrate a high
prevalence of wasting and other forms of
undernutrition among Pakistani  children,
emphasizing the need to strengthen routine
nutritional screening and surveillance strategies
within healthcare facilities. *°

Limited data are available regarding the prevalence
of acute malnutrition detected by MUAC among
children  attending  pediatric  outpatient
departments in Sindh. Therefore, the present
study was conducted to determine the prevalence
of acute malnutrition among children under five
years of age attending the outpatient department
of the Pediatric Medicine Department, Pir Abdul
Qadir Shah Jeelani Institute of Medical Sciences,
Gambat, using MUAC strips and to assess its
association with demographic characteristics.
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Materials and Methods

This descriptive cross-sectional study was
conducted at the Outpatient Department of the
Pediatric Medicine Department, Pir Abdul Qadir
Shah Jeelani Institute of Medical Sciences
(PAQSJIMS), Gambat, Khairpur, Pakistan, from
November 2024 to April 2025. The study
included children aged 6-59 months (under five
years) attending the pediatric outpatient
department during the study period.

The sample size was calculated using the single
population proportion formula, considering a
95% confidence level (Z = 1.96), an expected
prevalence of acute malnutrition of 17.7%, and a
5% margin of error. The minimum required
sample size was 224. After adding 10% for possible
incomplete data and non-response, the final
sample size was 247 children.

A non-probability consecutive sampling technique
was used to recruit eligible participants. Children
aged 6-59 months whose parents or legal
guardians provided written informed consent
were included in the study. Children with
congenital anomalies affecting anthropometric
measurements, chronic  systemic illnesses,
malignancies, or bilateral pedal edema due to
causes other than severe acute malnutrition were
excluded.

After obtaining informed consent, demographic
information, including age and sex, was recorded
on a structured proforma. Mid-upper arm
circumference (MUAC) was measured on the left
arm at the midpoint between the acromion and
olecranon process using a standardized World
Health  Organization (WHO)-recommended
MUAC strip. Measurements were recorded to the
nearest 0.1 cm. Nutritional status was classified
according to WHO criteria as severe acute
malnutrition MUAC <11.5 ¢cm), moderate acute

malnutrition MUAC 11.5-12.4 cm), or normal
nutritional status MUAC >12.5 cm).

The primary outcome measure was the prevalence
of acute malnutrition among children under five
years of age. Secondary outcomes included the
association of nutritional status with age group
and sex.

Data were entered and analyzed using IBM SPSS
Statistics version 26.0. Continuous variables were
expressed as mean t standard deviation, whereas
categorical variables were presented as frequencies
and percentages. Associations between nutritional
status and demographic variables were assessed
using the Chisquare test. A pvalue <0.05 was
considered statistically significant.

Ethical approval was obtained from the
Institutional Review Board/Ethical Review
Committee of Pir Abdul Qadir Shah Jeelani
Institute of Medical Sciences, Gambat. Written
informed consent was obtained from the parents
or legal guardians of all participants before
enrollment. Confidentiality of participants'
information was maintained throughout the
study, and all procedures were conducted in
accordance with the principles of the Declaration

of Helsinki.

Results

A total of 247 children under five years of age were
enrolled in the study. The mean age was 27.8 +
15.4 months (range: 6-59 months). Of the
participants, 138 (55.9%) were males and 109
(44.1%) were females. The largest proportion of
children belonged to the 12-23 months’ age group
(23.5%), followed by 36-47 months (21.9%), 24-
35 months (19.0%), 48-59 months (18.6%), and
6-11 months (17.0%). The demographic
characteristics of the study participants are
presented in Table 1.

Table 1. Baseline demographic characteristics of the study participants (n = 247)

Variable n %
Age group (months)

6-11 42 17.0
12-23 58 23.5
24-35 47 19.0
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36-47 54 21.9
48-59 46 18.6
Sex

Male 138 55.9
Female 109 44.1
Mean age (months) 27.8+ 154 —

Based on MUAC measurements, 24 (9.7%)
children were classified as having severe acute
malnutrition (SAM), 46 (18.6%) had moderate
acute malnutrition MAM), and 177 (71.7%) had

normal nutritional status. The overall prevalence
of acute malnutrition (SAM and MAM combined)
was 28.3%. The distribution of nutritional status
is shown in Table 2.

Table 2. Nutritional status based on MUAC among children under five years (n = 247)

Nutritional status n %
Severe acute malnutrition | 24 9.7
(MUACK11.5 cm)

Moderate acute malnutrition | 46 18.6
(MUAC 11.5-12.4 cm)

Normal nutritional status | 177 1.7
(MUAC >12.5 cm)

Total 247 100.0

Acute malnutrition was more common among
children aged 12-23 months (37.9%) and 24-35
months (34.0%) than in the other age groups. The
association between age group and acute
malnutrition was statistically significant (p =
0.018). Although the prevalence of acute

malnutrition was slightly higher among males
(30.4%) than females (25.7%), the difference was
not - statistically significant (p = 0.412). The
association of acute malnutrition with age group
and sex is summarized in Table 3.

Table 3. Association of acute malnutrition with age group and sex (n = 247)

Variable Acute malnutrition® n | Normal n (%) p-value
(%)

Age group (months) 0.018
6-11 10 (23.8) 32(76.2)

12-23 22 (37.9) 36 (62.1)

24-35 16 (34.0) 31 (66.0)

36-47 13 (24.1) 41(75.9)

48-59 9 (19.6) 37 (80.4)

Sex 0.412
Male 42 (30.4) 96 (69.6)

Female 28 (25.7) 81(74.3)

Acute malnutrition includes both severe and moderate acute malnutrition (SAM + MAM).

Discussion

department using Mid-Upper Arm Circumference

The present study determined the prevalence of
acute malnutrition among children under five
years of age attending a pediatric outpatient

(MUAQ) strips. The overall prevalence of acute
malnutrition was 28.3%, with 9.7% of children
classified as having severe acute malnutrition
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(SAM) and 18.6% having moderate acute
malnutrition (MAM). These findings indicate that
acute malnutrition remains a significant public
health concern and emphasize the need for
routine nutritional screening in  pediatric
outpatient settings. Similar observations have
been reported in recent studies, which highlighted
the persistent burden of acute malnutrition
among children in low- and middle-income
countries despite ongoing nutritional
interventions. 1°

MUAC proved to be a practical and effective tool
for the rapid identification of malnourished
children. Its simplicity, low cost, portability, and
minimal training requirements make it
particularly  suitable for busy outpatient
departments and resource-limited healthcare
facilities. The use of MUAC enables healthcare
providers to identify atrisk children promptly and
initiate appropriate nutritional management
before complications develop. These findings are
consistent with previous studies supporting
MUAC as a reliable screening method for acute
malnutrition. !

In the present study, acute malnutrition was
significantly associated with age, with the highest
prevalence observed among children aged 12-23
months. This age group represents the transition
from exclusive breastfeeding to complementary
feeding, during which children are more
vulnerable to inadequate dietary intake and
recurrent infections. Similar age-related trends
have been reported in previous studies evaluating
MUAC screening in children aged 6-59 months.
2The findings also support previous research
demonstrating that MUAC and weight-for-height
Z-score (WHZ) may identify different groups of
malnourished children. Although WHZ remains
an important anthropometric indicator, MUAC
has been shown to identify children at higher risk
of mortality and is easier to implement in routine
clinical practice. Consequently, incorporating
MUAC into outpatient screening programs may
improve early case detection and referral. 13

The diagnostic performance of MUAC has been
evaluated in several countries, with studies
reporting good sensitivity and specificity for
identifying severe acute malnutrition. These

findings reinforce the utility of MUAC as a
reliable screening tool, particularly in primary
healthcare and outpatient settings where rapid
nutritional assessment is essential. 1*

Recent evidence has also demonstrated that
simplified protocols for the management of acute
malnutrition can improve treatment coverage and
facilitate early intervention. Community-based
nutritional programs utilizing simplified screening
and treatment approaches have shown
encouraging outcomes while reducing the burden
on healthcare facilities. '*Familyled MUAC
screening has emerged as an innovative strategy for
improving early detection of acute malnutrition at
the community level. Empowering caregivers to
perform  MUAC measurements may increase
screening coverage, promote early healthcare-
seeking behavior, and facilitate timely referral of
children requiring nutritional support. 1

The present study found no statistically significant
association between sex and acute malnutrition.
Similar findings have been reported in recent
studies, suggesting that demographic,
socioeconomic, and feeding-related factors may
exert a greater influence on nutritional status than
biological sex alone. 1 The diagnostic accuracy of
MUAC has continued to improve with
standardized measurement techniques and
appropriate cut-off values. Several validation
studies have confirmed its usefulness for
identifying  children  requiring nutritional
intervention, supporting its routine
implementation in pediatric healthcare services. 18
Furthermore, favorable treatment outcomes have
been reported when children identified through
MUAC screening receive timely nutritional
management and follow-up, highlighting the
importance of early diagnosis. 1°

Simplified ~ management  protocols  have
demonstrated  effectiveness comparable to
conventional treatment strategies while improving
accessibility and reducing healthcare costs. These
approaches may be particularly beneficial in
resource-limited settings such as Pakistan, where
childhood malnutrition continues to impose a
considerable disease burden.2® Additionally,
systematic reviews have supported integrated
treatment strategies that combine screening with
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standardized nutritional management protocols to
improve recovery rates among children with acute
malnutrition.2!’ Community- and family-based
MUAC screening programs have also shown
promising results in expanding nutritional
surveillance and improving early detection at the
household level.22

The present study has certain limitations. Being a
single-center cross-sectional study, the findings
may not be generalizable to the broader pediatric
population. In addition, socioeconomic status,
maternal education, dietary practices, household
food security, and recent infectious illnesses were
not evaluated, although these factors may
influence nutritional status. Future multicenter
studies involving larger sample sizes are
recommended to explore these determinants and
evaluate the longterm effectiveness of routine
MUAC screening in pediatric outpatient
departments.

Conclusion

The prevalence of acute malnutrition among
children under five years of age attending the
pediatric outpatient department was 28.3%,
indicating that acute malnutrition remains a
significant public health concern. MUAC
screening proved to be a simple, rapid,
inexpensive, and practical method for identifying
children at risk of acute malnutrition in the
outpatient setting. Routine implementation of
MUAC screening should be incorporated into
pediatric outpatient services to facilitate early
diagnosis, timely referral, and appropriate
nutritional intervention. Strengthening
nutritional surveillance and integrating MUAC
into routine child healthcare programs may
contribute to reducing childhood morbidity and
improving nutritional outcomes among children
under five years of age.
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