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Abstract  

Objective: To assess the nutritional status of children presenting to the hospital using a simple and quick method of 

measuring mid-upper arm circumference. 

Methodology: The cross-sectional study was conducted at Pediatric department HBS General Hospital for 6 months 

from September 2020 till February 2021. A total of 200 children were enrolled in this study according to inclusion 

criteria. Their mid-upper arm circumference was measured and nutritional status was assessed using World Health 

Organization 2007 criteria of age and sex specific values for MUAC.  

Results: The study showed an overall percentage of 76% of undernourished children aged 6-60 months using mid-upper 

arm circumference as an assessment tool. Moderate under nutrition was found to be higher than severe under nutrition in 

children. Furthermore, girls were found to be more undernourished than boys, 77.4% and 74.8% respectively. 

Conclusion: The percentage of under nutrition in this study was found to be very high, which highlights the importance 

of assessing the nutritional status of children which affects their physical growth. 
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Introduction 

Malnutrition is the most common cause of morbidity and 

mortality in children in developing countries. The term 

malnutrition encompasses both ends of the nutrition 

spectrum, from under nutrition to overweight. Under 

nutrition, however, badly affects physical growth, 

cognitive development, school performance and physical 

work capacity.1 Undernourished children are at higher 

risk of death from infectious diseases due to poor 

immune response and host defenses. 

It has been estimated that 30% of children in the world 

under the age of five are moderately or severely stunted 

and 19% are moderately or severely wasted.2 In Pakistan, 

the prevalence of malnutrition is increasing alarmingly 

with almost one in three children being underweight 

(28.9%), while four out of every ten children (40.2%) are 

stunted and 17.7% suffer from wasting.3 

Measurement of mid upper arm circumference (MUAC) 

for screening nutritional status of children is a quick and 

reliable method both in epidemiological surveys as well 

as hospital outpatient and emergency departments. A 

study conducted to predict malnutrition in Sri-Lankan 

school children also found MUAC to be a useful 

assessment tool.4 Another study conducted in Pakistan 

based on MUAC, also reported that incidence of under 

nutrition among Pakistani children was quite high5. 

Multiple factors are resulting in under nutrition in 

children such as poverty, lack of family planning, 

illiteracy, infectious diseases and discriminatory food 

distribution6.   

This study aimed to find the frequency of under nutrition 

in children less than 5 years of age presenting to HBS 

General Hospital, Alipur Islamabad using a simple and 

quick measure of mid upper arm circumference. 
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Methodology 

It was a descriptive cross sectional study carried out in 

HBS General Hospital Islamabad for a duration of 6 

months from September 2020 till February 2021. HBS 

General Hospital is a tertiary care hospital with a 

catchment area of Alipur, Tarlai, Murree and Kashmir. 

Sample size of our study was 200. Children of age 6 

months to 60 months, of both sexes who presented to 

paediatric outpatient, Inpatient, and emergency 

department were included in the study. These children 

had less than expected weight for their age based on 

modified Gomez classification. Children who had 

appropriate weight for age, age less than 6 months or 

more than 60 months and were suffering from any 

chronic ailment were excluded from the study. 

Before starting the study, permission was taken from 

Ethical Review Committee of HBS General Hospital. 

Non-probability purposive sampling was carried out by 

Paediatric Hospital team. Data collection was done 

through a predesigned proforma. Verbal consent was 

taken from child’s parents or guardians for clinical 

evaluation. Demographic variables like age and gender 

were recorded. Mid upper arm circumference was taken 

with a non-stretch tape according to standard protocol. 

The non-stretch tape was wrapped at the mid of upper 

arm with straightened left arm and circumference was 

measured. 

Nutritional status of children was evaluated using WHO 

scheme 2007 shown in Table I, based on age and sex 

specific mid upper arm circumference (MUAC). Normal 

children had z-score between -2SD and +2SD. Children 

with z-score < -2SD were classified as undernourished. 

While children having z-score between – 3SD and -2SD 

were classified as moderately undernourished and those 

having < -3SD as severely undernourished. 

Table I: The WHO (2007) recommended age and sex-

specific cut-off points for MUAC(cm) 

 Boys Girls 

Age 
(months) 

Moderate 
(-2SD) 

Severe 
(-3SD) 

Moderate 
(-2SD) 

Severe 
(-3SD) 

06 12.2 11.3 11.7 10.8 

12 12.5 11.6 12.1 11.1 

18 12.7 11.8 12.3 11.4 

24 13.0 12.0 12.7 11.7 

30 13.3 12.3 13.0 12.0 

36 13.5 12.5 13.3 12.2 

42 13.6 12.6 13.5 12.4 

48 13.7 12.7 13.6 12.5 

54 13.9 12.8 13.8 12.7 

60 14.0 12.9 14.0 12.8 

Statistical analysis was done using SPSS 21.0 version. 

Mean and standard deviation for MUAC was calculated 

for both boys and girls at different ages. Mean difference 

in MUAC between both genders was checked by using 

two-sample independent T-test and one-way analysis of 

variance (ANOVA) was used to test the mean difference 

in MUAC over various ages. P-value < 0.05 was 

considered statistically significant. 

Results  

In this study, a total of 200 children were enrolled 

according to inclusion criterion, with age ranging from 6 

months to 60 months. Their status of under nutrition was 

determined using MUAC. Total number of boys was 107 

(53.5%) and that of girls was 93 (46.5%). Mean age of 

children was 33 months (±16.21) and mean MUAC was 

12cm (± 1.92). 

The age and sex specific mean comparison of MUAC are 

shown in table II. For overall patients, boys had more 

mean value for MUAC than girls which is 12.5cm and 

11.73cm respectively. These results are not statistically 

significant as T=1.05 and P-value is 0.3. While one-way 

Anova variance showed that mean MUAC was 

significantly different among both sexes. For boys, it was 

found to be F=5.13 with P <0.01 and for girls F=4.53 

with P<0.01. 

Table II: Age and sex-specific mean mid-upper-arm 

circumference MUAC 

 
Age 
(months) 

MUAC cm 

N % Boys N % Girls 

06 20 (18.7) 10.22±1.90 17(18.3) 10.88±1.68 

12 18 (16.8) 11.18±1.54 16(17.2) 9.92±1.74 

18 13 (12.1) 11.77±1.61 12(12.9) 11.21±1.65 

24 11 (10.3) 12.11±1.38 11(11.8) 11.85±1.07 

30 10 (9.3) 12.10±1.81 8(8.6) 12.76±1.00 

36 10 (9.3) 13.26±0.77 7(7.5) 12.13±2.31 

42 9 (8.4) 14.30±3.39 7(7.5) 12.36±2.44 

48 7 (6.5) 12.54±1.59 6(6.5) 10.58±2.51 

54 6 (5.6) 12.54±1.50 5(5.4) 13.28±1.03 

60 3 (2.8) 11.57±1.40 4(4.3) 12.28±1.97 

6-60 107 (53.5) 12.51±1.87 93 (46.5) 11.73±1.88 

Results shown in Table III indicate that in boys, highest 

under nutrition of 100% was seen at 24 months and 36 

months followed by 86% undernourished children at 48 

months of age and 70 % children at 6 and 30 months of 

age. In girls, highest under nutrition of 100% was seen at 

30 and 54 months of life followed by 82% affected girls 

at 24 months. Overall, under nutrition was higher in girls 

(77.4%) than boys (74.8%). In addition to this, overall 

percentage of moderate under nutrition is higher than 

severe under nutrition both in boys and girls. Moderate  
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under nutrition is 41.1% in boys and 40.9% in girls 

whereas severe under nutrition is 33.6% in boys and 

36.6% in girls. 

Using Chi-square test, the relationship between 

categorical variables (age groups and gender status) with 

nutritional status was also observed in Table IV. Results 

exhibited a significant relationship with age group 

(x2=18.17 and P-value <0.05) and also significant 

relationship with gender (x2= 0.95 and P-value= 0.03).  

Table IV: Distribution of nutritional status of children 

according to age and gender 

Nutritional status 

Characteristics Undernourished Normal Total 

N % N % N % 

Age (months)    

06 37 (100) 11 (29.7) 26 (70.3) 

12 34 (100) 4 (11.8) 30 (88.2) 

18 25 (100) 7 (28.1) 18 (72.1) 

24 22 (100) 3 (13.6) 19 (86.4) 

30 18 (100) 3 (16.7) 15 (83.3) 

36 16 (100) 2 (12.5) 14 (87.5) 

42 15 (100) 5 (33.3) 10 (66.7) 

48 13 (100) 3 (23.1) 10 (76.9) 

54 11 (100) 3 (27.3) 8 (72.7) 

60 7 (100) 1 (14.3) 6 (85.7) 

X2= 18.17                        P-value< 0.05 

Gender status 

Boys 107 (100) 26 (24.3) 81 (53.5) 

Girls 93 (100) 26 (24.7) 67 (46.5) 

X2= 0.93                          P value= 0.03 

Discussion 

Childhood malnutrition is an important health problem in 

developing countries like Pakistan. Mid-upper arm 

circumference is used by WHO to classify severe acute 

malnutrition in inpatient as well as outpatient community 

based therapeutic care. Use of MUAC is the simplest and 

reliable method as is also concluded in a study conducted 

in Children Hospital Lahore.7  

The mean age of children in our study was 33±16.21 

months which showed an increased risk of under 

nutrition in preschool children while the mean age of 

participants in a Nigerian study was 22.4 ± 15.5 months8 

which was less than our study. However, a study 

published in Nutrient depicted mean age of 33 months 

similar to our study.9  

The overall incidence of under nutrition was found to be 

76% in this study which was higher than 61.80% 

children found to be undernourished in a study by Asif 

M et al.5 However, a very low overall percentage of 

18.30% under nourished children was seen in a 

multicenter study in Punjab province of Pakistan.10 

Among the study group, the percentage of moderate 

under nutrition is higher than severe under nutrition both 

in boys and girls. In boys, moderate under nutrition is 

41.1% and severe under nutrition is 33.6%. And in girls, 

moderate under nutrition is 40.9% whereas severe under 

nutrition is 36.6%. A study conducted in Nepal also 

found out a low percentage of 6% children to be severely 

malnourished using MUAC.11 On the contrary, a study in 

Tanzania for children up to 5 years of age showed a 

higher percentage of severe malnutrition of 24.7% than 

moderate under nutrition of 10.7%.12 

Gender also affected the status of under nutrition in our 

study. Girls were found to be more undernourished than 

boys with a percentage of 77.4 % for girls and 74.8 % for 

boys. In contrast to this, a study conducted in India 

showed that both boys and girls had the same percentage 

of under nutrition which was found to be 25 %.13 

It is very important to timely diagnose the children with 

malnutrition to reduce the associated morbidity and 

mortality as children with moderate acute malnutrition 

are 3.4 times more likely to die as compared to well-

nourished children and those with severe acute 

Table III: Age and sex-specific prevalance of undernutrition based on MUAC 

Age 
months 

Boys undernutrition Girls undernutrition 

N Moderate Severe Overall N Moderate Severe Overall 

06 20 6 (30) 8 (40) 14 (70) 17 6 (35.3) 6 (35.3) 12 (70.6) 

12 18 7 (38.8) 5 (27.7) 12 (66) 16 9 (56.2) 3 (18.8) 12 (75) 

18 13 5 (38.5) 4 (30.8) 9 (69) 12 4 (33.3) 5 (41.7) 9 (75) 

24 11 5 (45.5) 6 (54.5) 11(100) 11 4 (36.4) 5 (45.5) 9(81.8) 

30 10 3 (30) 4 (40) 7 (70) 8 4 (50) 4 (50) 8 (100) 

36 10 7 (70) 3 (30) 10(100) 7 3 (43) 2 (28.6) 5 (71.4) 

42 9 3 (33.3) 2 (22.2) 5 (55.6) 7 3 (43) 2 (28.6) 5 (71.4) 

48 7 5 (71.4) 1 (14.3) 6 (85.7) 6 2 (33.3) 2 (33.3) 4 (66.7) 

54 6 2 (33.3) 2 (33.3) 4 (66.7) 5 2 (40) 3 (60) 5 (100) 

60 3 1 (33.3) 1 (33.3) 2 (66.7) 4 1  (25) 2 (50) 3 (75) 

6-60 107 44 (41.1) 36 (33.6) 80(74.8) 93 38 (40.9) 34 (36.6) 72 (77.4) 
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malnutrition are 11.6 times more likely to die14. While 

different measures can be used to assess nutritional 

status, MUAC is found to be sensitive and specific in 

identifying children with severe acute malnutrition.15 

Conclusion 

Our study concludes that measurement of mid-upper arm 

circumference is a simple and effective method to assess 

the nutritional status in children. Its use can lead to 

timely diagnosis of malnutrition.  
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