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ABSTRACT: INTRODUCTION: BMI is a good indicator of levels of body fat, and it is known that 

having a BMI that is either too low or too high is associated with an increased risk of ill health during 

childhood as well as later in life. BMI is relatively quick and easy to calculate and as a result, is used 

for population surveys and by health professionals when assessing individual patients. OBJECTIVES: 

To assess the prevalence of wasted, overweight and obese children in an urban slum using WHO child 

growth standards BMI cut offs. MATERIALS AND METHODS: Study included 150 urban slum 

children of whom 77 were boys and 73 were girls. Anthropometric data in the form of height in cms 

and weight in kgs were collected by standard methods as reported by D. B. Jelliffe. BMI was 

calculated. Analysis of data was done according to WHO child growth standards. RESULTS: The 

prevalence of wasting was 25.97% in boys and 24.65% in girls. Among boys 1.29% were at risk of 

overweight, 2.59% were overweight, 2.59% were obese. Among girls 5.47% were at risk of 

overweight and 2.73% were obese. CONCLUSION: It can concluded from the study that 

undernutrition remains the main problem than overnutrition. However, the rapid changes in the 

dietary patterns and life styles occurring in many developing countries warrant close monitoring of 

overweight prevalence in children so that preventive measures can be taken in timely manner. 
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INTRODUCTION: The health of the people is the wealth of a country and nutrition is one of the most 

important pre requisite for good health. Poor nutritional status i.e. wasting is a major public health 

problem throughout developing world and is responsible for 35% of child deaths and 11% of total 

global disease burden.1 Child malnutrition remains a highly prevalent condition in low and middle 

income countries.2 

Childhood obesity has emerged as a worldwide epidemic and has been a serious public health 

problem.3 Clinically significant obesity related morbidities are rare in children and are generally 

restricted to the severely obese. Such morbidities include the Pick Wickian syndrome, orthopedic 

disorders such as genu valgum and genu varum, respiratory disorders such as upper airway 

obstruction.4 The most prevalent immediate consequences for obese children are social isolation and 

peer problems.5 

Of greater concern though, is the risk that over-weight during childhood will persist into 

adolescence and adulthood.6 This rising prevalence of obesity in children is a concern given the 

associated health risks later in life. In urban areas, over weight status and obesity are over three 

times as high as rural areas.7 To let obesity continue to develop uncontrolled is to accept the 
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inevitability of an increased global burden of diabetes, cardiovascular disease and other chronic 

conditions.8 

All through there are many accurate body fat measurement methods available to measure 

pediatric body composition in the research laboratory,9 there usage is limited due to high costs. The 

most frequently used tools in field settings in public health research are anthropometric based 

measurements such is the Body Mass Index (BMl). 

BMl is most frequently used measure for assessing weather adults or children are obese, 

overweight, underweight or a healthy weight. 

Hence the study was conducted to know the prevalence of wasted, overweight and obese 

children based on WHO cut offs for BMl in an urban slum area. 

 

MATERIALS AND METHODS: Study sample consisted of a total of 150 children from an urban slum 

of whom 77 were boys and 73 were girls. The guidelines of institutional ethical committee were 

followed during the study. Ethical clearance was taken from the institutional ethical committee. 

Consent was taken from the parents / guardians of children who participated in the study.  

The measurements were taken during morning hours by standard methods as reported by 

D.B. Jelliffe.10 Height was recorded with subject standing on the flat surface up to nearest 0.1 cm. 

Length of children up to 2 years (or up to 85 cms) of age was measured with child on a horizontal 

board. Weight was recorded on a portable machine (spring type) up to nearest 0.1 kg. The children 

were weighed with minimal clothing and bare feet. Body mass index (BMI) was calculated as body 

weight (kg) divided by height squared (m2). 

Z score was calculated using WHO, BMI for age and sex, child growth standards.11 

Interpretation was done using WHO training course on child growth assessment. Geneva manual 

2008.12 Z score 0(median) and below -1 were taken as normal range. Z score below -2 was taken as 

wasted. Z score below-3 were taken as severely wasted. Z score above 1 was taken as possible risk of 

over- weight. Z score above 2 were taken as over- weight. Z score above 3 was taken as obese. 

 

RESULTS: 

 

Age in 

months 

No. of 

children 

Obese 

(%) 

Over 

Weight 

(%) 

Possible 

Risk of 

over- 

weight 

(%) 

Total 

(%) 

Wasted 

(%) 

Severely 

Wasted 

(%) 

Total 

(%) 

0 – 12 12 0 (0) 1(8.33) 0(0) 1(8.33) 7(58.33) 2(16.66) 9(75) 

13 – 24 16 0(0) 0(0) 0 (0) 0 (0) 3(18.75) 0(0) 3(18.75) 

25 – 36 15 1(6.6) 1(6.66) 1(6.66) 1(6.66) 3(20) 1(6.66) 2(13.33) 

37 – 48 18 1(5.5) 0(0) 0(0) 1(5.5) 4(22.22) 1(5.5) 5(27.77) 

49 – 60 16 0(0) 0(0) 0 (0) 0 (0) 1 (6.25) 0 (0) 1 (6.25) 

Total 77 2(2.59) 2(2.59) 1(1.29) 5(6.49) 16(20.77) 4(20.77) 20(25.97) 

Table 1: Age wise prevalence of nutritional status based on BMI in Boys 
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Age in 
months 

No. of 
children 

Obese 
(%) 

Over 
Weight 

(%) 

Possible 
Risk of 
over- 

weight 
(%) 

Total 
(%) 

Wasted 
(%) 

Severely 
Wasted 

(%) 

Total 
(%) 

0 – 12 9 1(11.11) 0(0) 1(11.11) 2(22.22) 4(44.44) 1(11.11) 5(55.55) 
13 – 24 14 0(0) 0(0) 0(0) 0(0) 3(21.42) 1(7.14) 4(28.57) 
25 – 36 21 0(0) 0(0) 1(4.76) 1(4.76) 3(14.28) 2(9.52) 5(23.80) 
37 – 48 18 1(5.55) 0(0) 2(11.11) 3(16.66) 2(11.11) 0(0) 2(11.11) 
49 – 60 11 0 (0) 0(0) 0(0) 0(0) 1(9.09) 1(9.09) 2(18.18) 
Total 73 2 (2.73) 0(0) 4(5.47) 6(8.21) 13(17.80) 5(6.84) 18(24.65) 

Table 2: Age wise prevalence of nutritional status based on BMI in Girls 

 

Overall prevalence of under nutrition was 25.97% among boys and 24.65% among girls 

whereas overall prevalence of overnutrition was 6.49% among boys and 8.21% among girls. Under 

nutrition was more prevalent than over nutrition. Maximum number of wasted children were seen in 

0-12 month’s age group both in boys (75%) and girls (55.55%). Moderate wasting was more 

prevalent than severe wasting in both boys and girls. Obesity was seen in 2.59% of boys and 2.73% of 

girls. Over weight was seen in 2.59% boys and possible risk of over-weight was seen in 1.29% boys 

and 5.47% of girls. Maximum numbers of over nutrition children were seen during 25-36 months age 

in boys (20%) and 37-48 months age in girls (16.66%). 
 

DISCUSSION: Nutritional status of slum children is worst amongst all the urban groups and even 

poorer than the rural average.13 Simultaneously obesity during childhood is a matter of concern. 

Several reports show increasing rates of obesity in developed countries, whereas the extent of the 

problem in developing countries remains unknown.6 In urban areas, overweight states and obesity 

are over three times as high as rural areas.7 Hence the present study was an attempt to know the 

prevalence of undernutrition and over nutrition among preschool children of an urban slum. 

Comparable to present study Sayem Ahmed et al14 have reported underweight prevalence 

rate of 27.8% among under five children in Bangladesh. In other study, Bhandari TR et al in Nepal15 

have reported wasting rate of 14.5% and severe wasting rate of 5% among children below five years 

based on BMI. The present study is in agreement with Khor GL et al16 study done in children under 

the age of five, who have reported wasting rate of 15.1% and 12.7% among boys and girls 

respectively and 6.3% and 4.5% severe wasting rates among boys and girls respectively. Maximum 

no of wasted children were seen in 0-12 months age group both in boys (75%) and girls (55.55%), 

which could be due faulty weaning habits. 

Comparable to the present study, Khor GL16 et al in the study conducted in Malaysia in 

children below 5 years have reported 8.4% boys and 6.9% girls respectively at risk of overweight and 

6.8% boys and 6 % of girls respectively as overweight. National survey by Ministry of Health Malaysia 

and UNICEF in 1999-2000 has reported a overweight prevalence of 3.3% in children under 5 years.17 

A survey conducted in India during 1992-1993 among 25584 children has reported a overweight 

prevalence rate of 1.6.6 Study about prevalence and trends of overweight among pre-school children 

in developing countries by Mercedes de onis et al6 has reported that overall prevalence of overweight 
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in under five children in developing countries is low (3.3%) but 21 countries had prevalence of 

overweight > 5% and two countries had rates > 10%. These data highlight the importance of closely 

monitoring future trends. For this purpose it is essential that survey data be analyzed systematically 

in a standard format to allow comparisons over times and across countries. 

 

CONCLUSION: Over all wasting rates were higher than over weight rates in all studies including the 

present study. Hence the focus should be on improving under nutrition. However, the rapid changes 

in dietary patterns and life styles occurring in many developing countries warrant close monitoring 

of overweight prevalence in children so that preventive measures can be taken in a timely manner.18 

Prevention of obesity requires that Governments, international agencies, consumers, industries trade, 

education system and the media, all join their hands together to promote healthy eating habits and 

encourage appropriate levels of physical activity among children. 
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