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Background: Malnutrition is a major risk factor for childhood morbidity and mortality. Mid upper arm 
circumference (MUAC) is a simple and easy to perform method and now it is considered as a surrogate 
marker of malnutrition. The objective of this study was to assess the utility of MUAC in detecting acute 
malnutrition in comparison to weight for height Z-score (WHZ) in underweight children below 5 years 
of age. Methods: This cross-sectional study was conducted in Paediatrics Department, Ayub Teaching 
Hospital, Abbottabad. A total of 200 underweight patients aged 6 months to 5 years were included in the 
study. Weight for height Z-score and weight for age were determined using WHO child standard growth 
charts after documenting their growth parameters. The data was analyzed using SPSS-22. Result: Out of 
200 patients, 104 (52%) were male and 96 (48%) were female. The mean age was 24.37±16.55 months. 
Overall 66% children had MUAC below 12.5 Cm while 34% children had MUAC above 12.5 Cm. A 
total of 116 (58%) children were less than -2SD for WHZ and 84 (42%) were above -2SD WHZ. 
Conclusion: MUAC is a simple, cheap and easy to perform method to quickly screen children with 
acute malnutrition and it is more specific then WHZ using the cut-off point of <12.5 Cm. MUAC is more 
specific in detecting acute malnutrition in younger infants as compared to older children.   
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INTRODUCTION 
Under nutrition is one of the major risk factor and 
contributor to morbidity and mortality in children under 
5 years of age especially in developing countries. Severe 
acute malnutrition (SAM) is also one of the main public 
health problems in children because the risk of mortality 
and morbidity is nine times more in these children as 
compared to normal well-nourished children.1 About 
165 million children around the world are malnourished 
and malnutrition contribute to more than 50% of the 
childhood mortality worldwide.2 

Severe acute malnutrition (SAM) in children 
aged 6–59 months is diagnosed by either of the 
following parameters. Weight for height Z-score (WHZ) 
< -3SD or Mid Upper Arm Circumference (MUAC) 
<115 mm or presence of oedema feet. There are 
subcutaneous fats and muscle bulk in the human arm. 
When there is decreased food intake for a long period of 
time due to any reason then it leads to decreased levels 
of subcutaneous fat and also reduced muscle mass 
which causes a decrease in the MUAC which can be 
used to identify children with acute malnutrition.3–5 
MUAC is a simple, quick and rapid method of detecting 
malnutrition and there is a need of minimal supervision 
and training of the health care workers and also of 
materials.6 

Initially the World Health Organization 
(WHO) recommendations for the management of SAM 

were confined mainly to patients who were admitted in 
hospital,5 but currently the new WHO guidelines 
emphasize, that Community Management of Acute 
Malnutrition (CMAM) is the standard of care for 
children with SAM.7 In primary health care facilities 
weight-for-height Z-score (WHZ) has long been the 
method of choice for identifying children with SAM but 
use of WHZ has some technical and clinical restrictions 
especially in infants and preschool children by the 
community health workers. Therefore, in the 
community setting and field, for the management of 
children with SAM, a two-stage referral and admission 
system was developed. The community healthcare 
providers detect and diagnose children with SAM using 
MUAC as a screening tool  and they then refer these 
patients for further inpatient management and the 
program staff in the hospital admit these children to  
Outpatient Therapeutic Program (OTP) using WHZ as a 
diagnostic tool.8 In these two-stage referral system many 
children who were detected with SAM and referred 
using MUAC as a diagnostic tool were refused inpatient 
management because they were not diagnosed as SAM 
using WHZ. So this problem was identified and 
removed by also considering MUAC as a strong 
alternative method for both admission and referral to 
OTP.8,9 Since MUAC can predict the risk of  morbidity 
and mortality in children with SAM more than WHZ, it 
is a better screening tool to use for referral and 
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admission to OTP.10–12 In contrast to WHZ, MUAC is a 
cheap, quick, simple and low-cost method7 which can 
be used easily by healthcare workers in the community 
with minimal expertise8 and it is less prone to 
measurement error as compared to WHZ9. 

The recent WHO guidelines suggest that 
MUAC should be used as screening tool for 
malnutrition in the community setting while in the 
inpatient and healthcare facility WHZ or MUAC or 
bilateral oedema can be used as a diagnostic criteria for 
the identification, admission and management of 
children with SAM.4 In many studies it has been 
demonstrated that MUAC is a superior tool to identify 
and detect children at higher risk of mortality and 
morbidity5–10 and this could be due to the reason that 
MUAC detects infants and younger children with SAM 
as compared to WHZ which detects older children with 
SAM than younger ones.11 In the community setting it is 
very difficult to obtain accurate weight and height 
measurements as compared to MUAC which can easily 
be documented by healthcare workers.9,13 

Since MUAC has many advantages as 
compared to WHZ, it can be used very easily in the 
community-based TFPs, including some emergency 
situations, when the aim is to detect large number of 
children with severe acute malnutrition especially in 
developing countries and in situations and regions 
where resources are limited, and closed supervision is 
not possible.6 

This study aimed to determine clinical 
correlation between mid-upper arm circumference and 
weight for height Z-score in underweight children. 

MATERIAL AND METHODS  
This cross-sectional study was conducted in the 
Paediatrics Department, Ayub Teaching Hospital, 
Abbottabad from October 2017 to March 2018, after 
approval from Hospital Ethical Committee. Sample size 
of 200 was calculated using WHO software for sample 
size determination in health studies by keeping 
confidence level of 95%, anticipated prevalence of 
38.5%14 and Absolute Precision of 10%. 

Children of either gender aged 6 months to 5 
years admitted in ward fulfilling the inclusion criteria of 
underweight (weight for age less than -2SD on WHO 
child standard growth charts) were included in this study 
in a consecutive manner. Children having generalized 
oedema, cellulitis or abscess of the arm were excluded 
from this study. Children under 6 months were also 
excluded from study. 

A written informed consent was obtained from 
the caregivers of the participants. A structured 
questionnaire was used for data collection that included 
parameters like age, sex, weight, length/height, and 
MUAC. Mid upper arm circumference, height and 
weight were recorded using measuring tape, 

stadiometer/measuring tape and weighing scale 
respectively. 

All growth parameters were plotted on the 
WHO child standard growth chart. Weight for height Z-
score and weight for age were determined using WHO 
standard growth charts. Chi-square test was applied to 
evaluate the association between categorical variables, 
and p<0.05 was considered statistically significant. 

RESULTS  
A total of 200 patients who fulfilled the inclusion 
criteria were enrolled in this study. Of these, 104 (52%) 
were male and 96 (48%) were female. The mean age 
was 24.57±16.62 months. Mean weight of the 
participants was 7.88±2.6 Kg. Children were divided in 
three age groups 6–12 months, >12–24 months and 
>24–60 months. A total of 79 (39.5%) patients were 6–
12 months old, 50 (25%) patients were >12–24 months 
old and 71 (35.5%) were >24–60 months old (Table-1). 
A total of 116 (58%) children were less than and 84 
(42%) were above -2SD for WHZ. Among male 
participants, 64 children were less than and 40 children 
were above -2SD WHZ. Among female children, 52 
were less than and 44 were above -2SD WHZ (p=0.291) 
(Table-2). 

Of the total study population, 84 (42%) 
patients had MUAC <11.5 Cm, 48 (24%) had MUAC 
11.5−12.5 Cm and 68 (34%) children had MUAC >12.5 
Cm. Among male patients, 37 children had MUAC 
<11.5 Cm, 24 had MUAC 11.5−12.5 Cm and 43 had 
MUAC >12.5 Cm. Among female patients, 47 children 
had MUAC <11.5 Cm, 24 had MUAC 11.5−12.5 Cm 
and 25 had MUAC >12.5 Cm (Table-3). Overall 132 
(66%) children had MUAC up to 12.5 Cm while 68 
(34%) had MUAC >12.5 Cm (Table-4). 

Among those children who had WHZ < -2SD, 
51 (44%) had MUAC <11.5 Cm, 29 (25%) had 
11.5−12.5 Cm, and 36 (31%) had MUAC >12.5 Cm. 
Among those children whose WHZ was above -2SD, 33 
(39%) had MUAC <11.5 Cm, 19 (23%) had 11.5−12.5 
Cm and 32 (38%) had >12.5 Cm (p=0.582) (Table-5). 
The MUAC groups based on cut-off value of 12.5 Cm 
were analyzed with respect to age groups which was 
statistically significant (p=0.000) (Table-6). 
Table-1: Gender-wise distribution of the patients 

in age groups 
Age (Months) Male Female Total 
6–12  39 40 79 
12–24  28 22 50 
24–60  37 34 71 
Total 104 96 200 

Table-2: Gender-wise frequency of the patients in 
WHZ groups 

WHZ Male Female Total p 
< -2SD  64 52 116 
> -2SD 40 44 84 
Total 104 96 200 

   
0.291 
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Table-3: Gender-wise frequency of the patients in 
MUAC groups 

MUAC groups Male Female Total 
< 11.5 Cm 37 47 84 
11.5–12.5 Cm 24 24 48 
> 12.5 Cm 43 25 68 
Total 104 96 200 

p=0.059 

Table-4: Frequency of patients based on MUAC 
cut-off value of 12.5 Cm 

MUAC Number Percentage 
Up to 12.5 Cm 132 66% 
>12.5 Cm 68 34% 
Total 200 100% 

Table-5: Frequency of patients in MUAC groups 
with WHZ 

WHZ 
MUAC < -2SD > -2SD Total 
<11.5 Cm 51 33 84 
11.5–12.5 Cm 29 19 48 
>12.5 Cm 36 32 68 
Total 116 84 200 

p=0.582 

Table-6: MUAC of the patients in different age 
groups 

MUAC Age 
(Months) Up to 12.5 Cm >12.5 Cm Total 
6–12  66 13 79 
>12–24  31 19 50 
>24–60  35 36 71 
Total 132 68 200 

p=0.000 

DISCUSSION 
Owing to a high prevalence of malnutrition in children, 
it is imperative to  identify and utilize those diagnostic 
tools that would identify at risk population more 
effectively.14 A study conducted by Velzeboer and 
colleagues, comparing WFH and MUAC in Guatemala 
children showed that preschool children tend to become 
irritable and disturbed while measuring height and 
weight while no such disturbance is reported when 
measuring MUAC and in this same study it was also 
reported that it can be performed quickly and also by 
minimally trained health workers.13 In our study the 
frequency of severe acute malnutrition (SAM) was 58% 
as determined by Weight for Height among 
undernourished children. While the frequency of severe 
acute malnutrition was 66% when taking MUAC of 
12.5 Cm as a cut-off point for acute malnutrition while it 
decreased to 42% when the cut-off point was taken as 
11.5 Cm. 

Worldwide studies reported that WHZ and 
MUAC criteria detect children with acute malnutrition 
in different rate and proportion. Grellety and Golden, in 
a multicounty study, reported that the number of 
children detected by one method differs significantly 
from the other one. They reported that MUAC is more 
specific in detecting acute malnutrition in younger 

children while WHZ ratio is more specific in detecting 
acute malnutrition in older children. This same study 
also reported that the frequency of SAM with WHZ is 
84.5% while with MUAC it is 38.5%.15 Another study 
in India showed that more than 95% children were 
diagnosed with moderate to severe acute malnutrition 
with WHZ while only 33% of the children were 
diagnosed using MUAC.16 However there are other 
studies which show that MUAC is superior to WHZ in 
detecting malnourished children who are at higher risk 
for mortality and need immediate treatment.17 

In our study MUAC was more useful for 
detecting acute malnutrition in younger children as 
compared to older age groups. In the age groups of 6−12 
months, >12 to 24 months and >24 to 60 months, 66 
(50%), 31 (23.4%) and 35 (26.5%) children had a 
MUAC less than 12.5 Cm respectively. Similar finding 
was reported in an Indian study which shows that 
MUAC detect slightly higher percentage of children 
with acute malnutrition who are younger and females.16 

There is strong evidence that shows MUAC as 
better screening tool for assessing mortality and 
morbidity as compared to WHZ in undernourished 
children.18 In a Nigerian study, the sensitivity and 
specificity of MUAC in detecting under-nutrition was 
20% and 95.3% at a cut-off point of <13.5 Cm while in 
detecting underweight it was 25.7%and 96.8% and for 
the detection of stunting its sensitivity and specificity 
was 30.4% and 96.6%.19 In a study in India, 8.9% of the 
children had WHZ less than -3SD while in the same 
population the frequency of SAM by MUAC was 4.9% 
using a cut-off point <11.5 Cm. In the same study the 
frequency of severe stunting detected by WHZ was 26% 
while it was 60.9% by MUAC at cut-off level of <11.5 
Cm.20   

Further studies incorporating the parameters of 
aforementioned studies and including bigger sample 
sizes are need to be carried out to better define the utility 
of MUAC in our settings. 

CONCLUSION 
In conclusion MUAC is a simple, cheap and easy to 
perform method to quickly screen children  with acute 
malnutrition and its yield is better than WHZ when the 
cut-off value of <12.5 Cm is used to define acute 
malnutrition. Mid upper arm circumference better 
identifies acute malnutrition in younger infants as 
compared to older children so this method should be 
preferably used by health care workers especially in 
community care settings. 
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