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			Introduction

			Rapid migration to the urban areas in the twentieth century has been accompanied by the development of slums [1]. These are unorganized settlement in urban areas with run down housings, overcrowding, poor water and sanitation, poverty and social disorganization [2]. According to an estimate, nearly 1/3rd of the world’s population lived in slums. Whereas in the least developed countries more than 60% of urban populations lived in slums [3]. With this current trend, it is anticipated that number of slum dwellers may reach to 2 billion by 2030 that in next twenty years 

(2050) may reach to 3 billion [4]. In Karachi, one of the largest 
cities and economic hub of Pakistan, there are more than 600 slum areas accommodating nearly 65 percent of the Karachi population [5]. The presence of slums has global and regional implications, affecting health, education and child mortality [6].

			People living in slum areas are influenced from their surrounding environment [7]. Especially children living in these areas are more susceptible to acquire infections and vulnerable to nutritional ailments. These ailments may adversely affect the child’s intellectual development and productivity in later life.

			Numerous studies delineate the situation of malnutrition in children living in slum areas targeted specifically the children in their first five years of life [8]. Little information is available on the situation of malnutrition among school going, children and adolescents, of 5–15 years age living in these areas. This paucity of data makes it difficult to develop policies and strategies on why and how nutritional situation of these children and adolescents can be improved. Present study thus designed to explore the nutritional status of school going children aged 5 to 15 years living in urban slums in Karachi.

			Methodology

			This observational, cross sectional study was conducted in two urban slums located in Gadap town and Sadar town of Karachi, Pakistan in 2016. A total of 571 students of 5-15 years of three public schools, a government girl’s primary school and a government boy’s primary/secondary school located in Sadar town and a government primary school (co-education), in Gadap town, were selected. From these schools, children of 5-15 years of age were inducted in the study. After obtaining the demographic information, weight and height of the selected children were taken according to standard protocol and recorded.

			Values of height and weight of every child were plotted on gender specific CDC 2000 anthropometric charts. These gender specific charts were used for identifying the anthropometric failure like underweight (percentage of expected weight for age), stunting (percentage of expected height for age) and wasting (percentage of expected weight for height). A child was categorized as normal if his height and weight falls within ± 2 SD of the growth curve. Ethical approval was obtained from the institutional review board of Al-Ibharim Eye Hospital, Karachi. Data entered and analyzed by the Statistical package for Social Sciences, SPSS 20.0. The descriptive data was presented as frequency (%) and mean ± SD (standard deviation). Student’s t test or chi-square test was used for the analytic assessment where appropriate. 

			Results

			A total of 571 students were examined. Demographic and anthropometric measurement of the study participants were shown in Table 1. With increasing age, increase in mean ± SD height and weight of the study participants were observed, however both variables were found to be decreased compared to the standard laid by Centre for Disease Control and Prevention (Figure 1). Age and sex wise distribution of nutritional status of the study participants were shown in Table 2 & 3. Out of total 571 participants, only 89 (15.5%) had normal anthropometric indices. Highest frequency of participants with normal anthropometric indices were found in 9 – 10 years of age (n= 27, 30.34%) whereas age group 11 – 12 years (n=11, 12.36 %) had least number of participants with normal anthropometric indices. Stunting was the most frequent anthropometric failure (n=219, 38.3%) followed by wasting (n= 163, 28.51%) and underweight (n=100, 17.5%) respectively.

			Age wise distribution of various anthropometric failure revealed stunting as most frequently occurred failure in 9 – 10 years age group (n=67, 30.59%) with wasting (n=75, 46.01%) and underweight (n=36, 36%) in 11- 12 years of age. Least frequency of stunting (n=9, 4.11%) and underweight (n=10, 10%) was found in 13 – 15 years of age where as wasting was observed in least frequency (n=5, 3.07%) in 5 – 6 years of age. Gender wise comparison revealed mean height and weight of the boys were higher compared to girls. Nearly 14.9% of boys and 16.5% of girls had normal anthropometric indices. Stunting, wasting and underweight are observed in decreasing order of frequency in both boys and girls. Gender disparity was observed in the distribution of stunting, wasting and underweight with boys had higher frequency than girls.
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			Table 1: Demographic and anthropometric characteristics of school going children living in urban slum (n=571).

			
				
					
					
					
					
				
				
					
							
							Age (years)

						
							
							Frequency

							n=571

						
							
							Mean Height (cm)

						
							
							Mean Weight (kg)

						
					

					
							
							5-6

						
							
							57 (9.98%)

						
							
							106.8±14.6

						
							
							18.3±5.6

						
					

					
							
							7-8

						
							
							113 (19.79%)

						
							
							119.6±6.2

						
							
							20.7±2.86

						
					

					
							
							9-10

						
							
							179 (31.35%)

						
							
							125.7±11.1

						
							
							24.9±4.3

						
					

					
							
							11-12

						
							
							138 (24.17%)

						
							
							136.6±8.3

						
							
							30.9±5.9

						
					

					
							
							13-15

						
							
							84 (14.71%)

						
							
							148.8±13.7

						
							
							41.1±10.0

						
					

					
							
							Gender

						
					

					
							
							Boys

						
							
							348 (56.39%)

						
							
							131.3±15.3

						
							
							27.8±9.5

						
					

					
							
							Girls

						
							
							223 (43.61%)

						
							
							125.25±15.9

						
							
							26.6±9.9

						
					

				
			

			Table 2: Nutritional status of school children (5-15years) by age.

			
				
					
					
					
					
					
				
				
					
							
							Age

						
							
							Normal

							n=89

						
							
							Stunted

							(height for age)

							n=219

						
							
							Wasted

							(weight for height)

							n=163

						
							
							Underweight

							(weight for age)

							n=100

						
					

					
							
							5-6

						
							
							9 (10.11%)

						
							
							38 (17.35%)

						
							
							5 (3.07%)

						
							
							14 (14%)

						
					

					
							
							7-8

						
							
							16 (17.98%)

						
							
							65 (29.68%)

						
							
							32 (19.63%)

						
							
							16 (16%)

						
					

					
							
							9-10

						
							
							27 (30.34%)

						
							
							67 (30.59%)

						
							
							35 (21.47%)

						
							
							24 (24%)

						
					

					
							
							11-12

						
							
							11 (12.36%)

						
							
							40 (18.26%)

						
							
							75 (46.01%)

						
							
							36 (36%)

						
					

					
							
							13-15

						
							
							26 (29.21%)

						
							
							9 (4.11%)

						
							
							16 (9.82%)

						
							
							10 (10%)

						
					

					
							
							Total

						
							
							89 (15.5%)

						
							
							219 (38.3%)

						
							
							163 (28.5%)

						
							
							100 (17.5%)

						
					

				
			

			Table 3: Nutritional status of school children (5-15years) by Gender.

			
				
					
					
					
					
					
				
				
					
							
							Gender

						
							
							Normal

							n=89

						
							
							Stunted

							(height for age)

							n=219

						
							
							Wasted

							(weight for height)

							n=163

						
							
							Underweight

							(weight for age)

							n=100

						
					

					
							
							Boys

						
							
							52 (9.1%)

						
							
							139 (24.3%)

						
							
							95 (16.6%)

						
							
							62 (10.8%)

						
					

					
							
							Girls

						
							
							37 (6.4%)

						
							
							80 (14.0%)

						
							
							68 (11.9%)

						
							
							38 (6.6%)

						
					

					
							
							Total

						
							
							89 (15.5%)

						
							
							219 (38.3%)

						
							
							163 (28.5%)

						
							
							100 (17.5%)

						
					

				
			

			Discussion

			Present study focused the school going children of 5-15 years of age, living in urban slums of Karachi. Study observed growth lag in height and weight of studied children compared to the reference standards laid down by CDC 2000 [9]. Similarly, frequency of stunting, wasting and underweight in the present study was found to be higher than the frequency reported by UNICEF. According to a report published by UNCEF, globally rate of stunting, wasting and underweight are 23%, 7% and 16% respectively [10]. The prevalence of all types of malnutrition in the present study was found to be higher than the global threshold values. In the present study stunting, wasting and underweight was found to be 38.3%, 28.5%and 17.5% respectively. Though the frequency in the present study did not reflect the country wide situation of malnutrition [11], higher occurrence of malnutrition in the children of selected urban slums demands exploration of its determinants. At various stages of age, different levels of food and health care are needed thus nutritional status of child may vary by age. In the present study frequency of malnutrition (stunting, wasting and underweight) increases with increase in age of the child. Highest frequency of stunting was found in children of 9-10 years whereas wasting and underweight in 11-12 years of age. Literatures provide contrast relationship between child age and nutritional status. According to some, risk of being malnourished increases with age [12] whereas others failed to find out the relation between child age and malnutrition [13]. Increased frequency of malnutrition with increasing age in our study may plausibly be linked to less attention and care of the parents to their older children as more attention is diverted to younger ones. Additionally, with increase in age, children are more likely to expose to outdoor environment thus prone to come in contact with contaminated environment including food. All these may lead to increased probability of malnutrition with increase in age.

			Gender is an important indicator of child malnutrition. Articles from South East Asia and Africa frequently reported increased prevalence of malnutrition among girls compared to boys [14]. For instance, a study from Bangladesh reported higher frequency of malnutrition among girls (54%) and a greater risk (1.44 times) to be malnourished than males [15]. This greater risk may probably be incurred because of inequalities in distribution of foods within a family. Girls in such situations succumbed victim to malnutrition than boys. These vulnerable girls are prone to develop the complications of malnutrition thus died at a younger age or if survived, in later stages, can set up an intergeneration cycle of malnutrition [15]. Not infrequently these conditions are seen in some of the communities in South Asia and Africa, where boys are culturally given preferences to selected and eat more nutritive foods. Whereas other studies from these regions published contradictory reports with higher rate of malnutrition among boys compared to girls [16]. In the present study, malnutrition was found in increased frequency among boys. Our result is in accordance with data from other parts of the world documenting higher prevalence of malnutrition in male than female children. This finding of present study is contrary to the prevalent belief that female children face discriminatory attitude in South East Asia thus subjected to be malnourished compared to male children. Some studies from Pakistan also reported no significant difference in stunting and wasting in male and female children [17-20]. Whereas, Laghari et al [21]; reported presence of severe malnutrition in higher frequency among female than male children of less than five years of age. Ansari et al. [10], also reported similar findings in children living in urban slums. Girls in his study were three times more prone to be stunted compared to boys, however targeted population in this study was children of 6-18 months of age. Batool [22] and Khuwaja also pointed out increased likely hood of stunting among female compared to male children, thus reaffirm the findings of above studies [21,22]. In contrast to the reported studies, presence of higher frequency of malnutrition among boys in the present study may be attributed to the difference in study setting. Present study was conducted in school going children. Thus, it can be assumed that parents who sent their daughters to the schools perhaps have more caring and less discriminatory attitude towards their female children. Their affection to daughters may results in better access of female child to food. It can be further presumed that these families may have better awareness about good health practices. Whatever may be the reason, higher frequency of malnutrition among boys in the present study and diverse results in the literatures make it difficult to conclude the impact of gender on malnutrition. This diversity may be the result of difference in study design, study area, sampling technique and method for assessment of malnutrition, however according to the Pakistan demographic and health survey boys has slightly higher prevalence of stunting (51%) than girls [23].

			Rural, urban disparity in the prevalence of child malnutrition is well proven across the world. There are evidences in the literature that children from low socioeconomic background more prone to develop malnutrition due to poor living standards, unhygienic eating habits, unsafe drinking water and poor sanitary conditions. It is therefore commonly assumed that urban slum dwellers are better off than rural residents because of their close physical proximity to urban areas thus assumed to have better access to health care services. However, these squatter settlers, compared to urban populations, have worse health status. A few studies however, showed contradictory results [24]. In Bangladesh for example nutritional status of under-five children in slums was relatively lower than that of rural, non-slum, and urban children. Similarly, in Kenya, resident of Nairobi slums had higher prevalence of childhood illnesses than rural and urban areas. In contrast, in Egypt mortality rate of under-five children in slums was significantly higher compared to all urban. However, it was found to be lower than rural and national figures. A finding similar to this was also originated from India that showed higher frequency of childhood malnutrition in rural areas compared to slums and urban areas. As the comparable data about health status of school going children of similar age group living in slums was not available from these countries, it is judicious to assume that children of this age group in these countries more likely to have similar health status. Stunting, wasting and underweight in the present study was found to be 38.3%, 28.5%and 17.5% respectively. There is dearth of literature in Pakistan addressing the nutritional status of this segment of the society. An urban-rural comparative study on nutritional status was conducted by Anwar et al; in Faisalabad, Pakistan reported significantly higher difference in prevalence of stunting (33% urban vs 40.9% rural), wasting (32.7% urban vs 33.3% rural); and underweight (32.3% urban vs 64.7% rural) in rural areas [10]. When findings of our study were compared with study by Asim M et al [10]; frequency of stunting in the present study was found to be lower (38%) than frequency in rural areas (40.9%) but higher than urban areas (33%). Whereas frequencies of both wasting and underweight was found to be lower in slum areas compared to urban and rural areas.

			Conclusion

			Frequency of stunting, wasting and underweight among school going children of 5-15 years of age, in urban slums areas, was found to be 38.3%, 28.5% and 17.5% respectively. Study observed higher frequency of malnutrition in males. 

			Limitations of study

			Findings of the present study demands care interpretation. Malnutrition in the present study was assessed by plotting height and weight on gender specific CDC 2000 charts. This may result in under or overestimation of malnutrition if assessed by other reference standards. Moreover, participant’s age was not ascertained by birth certificates. This may misclassify a child on the basis of age. Present study focused on school going children studying in public sector schools. This may not represent the nutrition status of students in private schools, madressah (religious) schools or children not attending any school. It is thus recommended to conduct similar studies at community level.
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			Abstract

			Objective: To explore the nutritional status of school going children, aged 5 to 15 years, living in urban slums of Karachi. 

			Methodology: This observational, cross sectional study was conducted in 2016 urban slums area of Karachi. After ethical approval, students of 5-15 years were selected from three public schools located in urban slums. Demographic information along with weight and height of the selected children were taken and plotted to gender specific, CDC 2000 growth charts. Nutritional status was evaluated as per Waterlow’s classification. A value within ±2 SD in these charts were considered as normal. Statistical package, SPSS 20.0 was used for data analysis.

			Results: Of the total 571 children, 348 (56.4%) were boys and 223 (43.6%) were girls. Nearly 89 (15.5%) children including 52 (10.5%) boys and 37(6.4%) girls had normal anthropometric indices. Stunting was the most frequent anthropometric failure (n=219, 38.3%) followed by wasting (n= 163, 28.51%) and underweight (n=100, 17.5%) respectively. Gender disparity was observed in the distribution of malnutrition with boys had higher frequency of stunting, wasting and underweight than girls.

			Conclusion: Frequency of malnutrition among school going children living in urban slums were found to be 38.3% (stunting), 28.5% (wasting) and 17.5% (underweight), accordingly to the standard laid by CDC 2000 standard. This study showed higher frequency of malnutrition in male gender. 

			Keywords: Malnutrition; Urban slums; School children; CDC 2000
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Figure 1: Age for Height & Age for weight distribution.
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