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Abstract 
Introduction: Anthropometry is an accepted and most widely used method for assessing the nutritional status of children. Mid Upper Arm 

Circumference (MUAC) has been recommended to be used as a proxy indicator to screen for acute undernutrition in place of Weight for 

Height index as it requires no scales, measuring devices or graph plotting. 

Objective: To study the validity of mid upper arm circumference in detection of acute undernutrition (wasting) among preschool children in 

the study setting. 

Materials and Methods: A cross sectional study was conducted in the field practice area of PHC Aaynoor, Shimoga District, Karnataka 

state for a duration of 1 year from January 2013 to December 2013. Cluster sampling technique was used for sample selection and 400 

preschool children of either sex in the age group of 1-5 years (12- 59 months) were included in the study. Anthropometric measurements 

were recorded using standard techniques. 

Results: The prevalence of both moderate and severe wasting as detected by MUAC was 27 (6.75%) and 3 (0.75%), which is less than half 

of that detected by WHZ. MUAC had a sensitivity of 23.2% and 14.3% respectively in detection of moderate and severe wasting. It could 

identify higher number of wasted children among males and among children aged 12 – 23 months. 

Conclusion: Current MUAC cut offs are inappropriate for detection of wasting among preschool children. 
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Introduction 
Good nutrition is prerequisite for child survival, health 

and development. Adequate nutrition allows children to 

grow, develop, learn, play, participate and contribute to their 

communities and to be resilient in the face of disease, 

disasters and other crisis. Further, economic growth and 

human development require well-nourished populations who 

can learn new skills, think critically and contribute to their 

communities.1,2 

The level of child undernutrition remains unacceptably 

high throughout the world. Undernutrition puts children at 

greater risk of dying from common infections, increases the 

frequency and severity of such infections, and contributes to 

delayed recovery. Nearly half of all deaths in children under 

5 are attributable to undernutrition. Undernutrition also 

impacts cognitive function and contributes to poverty 

through impeding individual’s ability to lead productive 

lives.2,3 

Anthropometry is an accepted and most widely used 

method for assessing the nutritional status of children. The 

gold standard to identify acute malnutrition is weight-for-

height z-score (WHZ) below -2 standard deviations of the 

international reference population (World Health 

Organization 2006 Growth Standards). Unfortunately, scales 

and/or height board are not always available for screening at 

community level in many developing countries. As 

subcutaneous fat and muscle mass decrease in proportion to 

loss of body weight, Mid Upper Arm Circumference 

(MUAC) has been recommended to be used as a proxy 

indicator to screen for acute malnutrition.4-8  

MUAC is a valuable form of low cost technology 

applicable at village health worker level as it requires no 

scales, measuring devices or graph plotting. The MUAC cut-

off points were selected from statistical analysis of nutritional 

surveys to approximately correspond to the WHZ cut-off 

points so that the same prevalence of acute malnutrition 

would be found and should identify the same undernourished 

children. However, in practice, there is a discrepancy 

between the prevalence of children identified as 

malnourished by WHZ and by MUAC.4,8 Since there have 

been reports indicating that the proportion of children 

identified by both criteria varies from country to country and 

as there is paucity of data in Indian settings,8,9 the following 

study was undertaken. 

 

Objective of the Study 
To study the validity of mid upper arm circumference in 

detection of acute undernutrition (wasting) among preschool 

children in the study setting. 

 

Materials and Methods 
A cross sectional study was conducted in the field 

practice area of PHC Aaynoor, Shimoga District, Karnataka 

state for a duration of 1 year from January 2013 to December 

2013. Cluster sampling technique was used for sample 

selection. All the 30 villages coming under PHC Aaynoor 

were considered as clusters and the same constituted 

sampling units for the study. 20 clusters were selected by 

population proportional to size sampling. In each cluster, 

house to house visit was done and 20 preschool children were 

included, thus making a total sample of 400. Temporary 
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visitors/ guests to the house and children unavailable in the 

house at the time of visit were excluded from the study. 

Assent of the child and consent of their parents was taken 

before taking anthropometric measurements and data was 

collected in a pretested and semi-structured questionnaire. 

 

Anthropometric Measurements 

Weight: The weight of the child was taken using a LED 

digital portable weighing scale (SAMSO) to the nearest 0.1 

kg for accuracy. The study subjects were weighed with 

minimal clothing and without footwear. Children who were 

unable to stand still on weighing scale, were weighed 

together with the mother and the weight of the mother was 

subtracted to obtain the weight of the child. 

Height/Length: A non-flexible metallic tape was used to 

measure length for children aged less than two years and 

height for those aged 2-5 years. Measurements were taken to 

the nearest centimeters for accuracy. Child was made to lie 

on a firm flat surface, head was positioned such that the eyes 

are looking vertically upwards (i.e. Frankfurt plane 

positioned vertically), knees extended by applying firm 

pressure and feet are flexed at right angles to the legs and 

length was recorded. For measurement of height, child was 

made to stand on flat floor looking straight ahead with bare 

feet placed slightly apart and the back of the head, shoulder 

blades, buttocks, calves and heels touching the upright wall. 

The arms were made to hang at sides in natural manner and 

the reading was taken.  

Mid Upper Arm Circumference: Mid upper arm 

circumference (MUAC) was measured using flexible 

measuring tape. The midpoint was assessed by measuring the 

distance between the acromial process of scapula and the 

olecranon process of ulna and taking the midpoint of that 

distance. Then the circumference of the left arm is measured 

at this point using the flexible measuring tape to the nearest 

0.1 centimeter. 

 

Statistical Analysis 

Detection of acute undernutrition (wasting) was done 

using WHO Anthro-software version 3.2.2. It compares the 

anthropometric measurements of each child with the WHO 

child growth standards, 2006 data for that particular age and 

sex to get weight for height index. Children with WHZ index 

below two standard deviation of the reference median were 

considered as undernourished and termed as wasted and those 

below three standard deviation were considered as severely 

undernourished and termed severely wasted.10  

Mid upper arm circumference exceeding 125 mm was 

considered as satisfactory nutritional status and values below 

the cut-offs of 125 mm and 115 mm were used to define 

wasting and severe wasting as per WHO criteria.11 Data thus 

obtained was entered and analyzed using WHO Epi-Info 

software version 3.5.4. 

 

Results  
Fig. 1: shows prevalence of acute malnutrition (wasting) with 

both indices – Weight for Height index and mid upper arm 

circumference. It is evident from the figure that the 

prevalence of both moderate and severe wasting as detected 

by MUAC was 27 (6.75%) and 3 (0.75%), which is less than 

half of that detected by WHZ i.e. 56 (14%) and 7 (1.75%) 

respectively. 

Table 1 (a) and (b): demonstrates the validity of MUAC in 

detection of moderate and severe wasting against WHZ 

respectively. Out of 56 moderately wasted children, MUAC 

could detect only 13, which gives a sensitivity of 23.2% and 

similarly out of 7 severely wasted children, MUAC could 

identify only 1, thereby showing a sensitivity of 14.3%. 

However, MUAC had a very good specificity of above 95% 

in detection of both the degrees of wasting. 

Table 2: demonstrates validity of MUAC in detection of 

wasting against WHZ according to gender. It is evident from 

the table that MUAC could detect only 11 of 31 wasted 

children among males and 7 of 32 among females, thereby 

showing a sensitivity of 35.5% and 21.9% respectively. 

Table 3: shows validity of MUAC in detection of wasting 

against WHZ in different age groups. MUAC had highest 

sensitivity of detecting 50% of wasting among children aged 

12 - 23 months followed by a sensitivity of 33.3% and 20% 

among children aged 36 – 47 months and 24 – 35 months 

respectively as seen in the table.

 

 
Fig. 1: Nutritional status of study participants using 2 indices – Weight for height z score (WHZ) and Mid upper arm 

circumference (MUAC) 
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Table 1 (a): Validity of MUAC in detection of moderate wasting against WHZ  

Nutritional status indices -2 > WHZ > -3  

Positive Negative Total 

12.5> MUAC > 11.5 Positive 13 (23.2) 14 (4.1) 27 

Negative 43 (76.8) 330 (95.9) 373 

 Total 56 (100) 344 (100) 400 

 

Table 1 (b): Validity of MUAC in detection of severe wasting against WHZ  

Nutritional status indices  WHZ < -3  

Positive Negative Total 

MUAC < 11.5 Positive 1 (14.3) 2 (0.5) 3 

Negative 6 (85.7) 391 (99.5) 397 

 Total 7 (100) 393 (100) 400 

 

Table 2: Validity of MUAC in detection of wasting against WHZ (Gold standard) according to gender 

 

Nutritional status 

Weight for Height Z score N (%) 

Male (n =190) Female (n = 210) 

Normal Wasting Normal Wasting 

Mid upper arm 

circumference 

Normal 156 (98.1) 20 (64.5) 169 (94.9) 25 (78.1) 

Wasting 3 (1.9) 11 (35.5) 9 (5.1) 7 (21.9) 

 Total 159 (100) 31 (100) 178 (100) 32 (100) 

 

Table 3: Validity of MUAC in detection of wasting against WHZ (Gold standard) in different age groups 

 

Nutritional status 

Weight for Height Z score N (%) 

12 – 23 months  

(n =112) 

24 – 35 months 

(n = 101) 

36 – 47 months 

(n = 97) 

48 – 59 months  

(n = 90) 

Normal Wasting Normal Wasting Normal Wasting Normal Wasting 

 

MUAC 

Normal 81 (90) 11 (50) 89(97.8) 8 (80) 84 (98.8) 8 (66.7) 71(100) 18(94.7) 

Wasting 9 (10) 11 (50) 2 (2.2) 2 (20) 1 (1.2) 4 (33.3) 0 (0) 1 (5.3) 

 Total 90(100) 22 (100) 91 (100) 10 (100) 85 (100) 12 (100) 71(100) 19 (100) 

Discussion 
Mid-upper arm-circumference has been considered as a 

simple, quick and easier screening tool at community level 

for detection of wasting among children aged 1 to 5 years of 

age and the present study is an attempt to test the accuracy of 

MUAC against Weight for Height in detection of wasting 

keeping in mind a number of studies reporting discrepancies 

between the two indicators. The prevalence of both moderate 

and severe wasting as detected by MUAC cut off values was 

less than half of that detected by WHZ score in the present 

study and is consistent with the findings of many other 

studies.6,7,9,12-16 

The sensitivity of MUAC cut off value in detecting 

moderate wasting was 23.2% against WHZ score similar to 

the findings of many other studies6,7,13-15,17 and was 14.3% in 

detection of severe wasting as reported by few other 

studies.6,7,9,13-15 On the other hand MUAC had a specificity of 

more than 95% in detection of both moderate and severe 

wasting, which confirms the findings of other studies.6,9,13-

15,17  

MUAC had a little higher sensitivity among male 

children in the present study contrary to the findings of 

studies done in Cambodia7 and Nigeria,14 which could be due 

to differences in geographic location of study settings. 

Sensitivity of MUAC was also found to be highest in children 

aged 12–23 months in the present study similar to the 

findings of studies done in other countries.7,12,18 

  

Conclusion 
The present study findings conclude that MUAC though 

simple does not appear to be appropriate tool for the 

diagnosis of wasting among preschool children and stresses 

the need to introspect on the suitability of current MUAC cut-

offs.  
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