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Abstract
Zinc is an essential trace element involved in normal growth and development. It has been shown to be an integral constituent and 
co-factor of more than 100 metallo-enzymes that play an important role in DNA, RNA and protein synthesis. It affects the growth 
hormone metabolism and may be a limiting factor in growth regulation. Zinc deficiency is typically the result of inadequate 
dietary intake of zinc, disease states that promote zinc losses, or physiological states that require increased zinc. Deficiency of 
zinc is associated with poor growth, depressed immune function, hair loss ,increased susceptibility to and severity of infections 
and neurobehavioral abnormalities. This study aims to study the prevalence of Zinc deficiency among elementary students of  
sagar district as the students at this age experiences maximum growth and metabolic activities related to cognitive function and is 
the crucial period of their life. The study shows that there is high prevalence of zinc deficiency among elementary students and in 
comparison to boys girls are having high prevalence of zinc deficiency.
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Zinc is an essential trace element that has a prominent role in 
human nutrition and health. It is required for the catalytic 
activity of approximately 100 enzymes and having a 
significant role in cell division, protein synthesis, wound 
healing, and immune function.1Daily intake of zinc is 
required especially during childhood, adolescence and 
pregnancy because the body has no specialized zinc storage 
system.A conservative estimate suggests that 25% of the 
world population is at risk of zinc deficiency.3 According to 
Disease Control Priorities in developing countries second 
edition (2006), zinc deficiency ranges from 79% in the south 
of Asia to 5% in high income countries. In the Middle East and 
North Africa, its prevalence is 46%, in Eastern Asia and 
Pacific 7%, and in Latin America and Caribbean 33%.Zinc 
deficiency has been linked to growth retardation, weight loss, 
inter current infections, hypogonadism in males, lack of 
sexual development in females, rough skin, poor appetite, 
delayed wound healing, acne, poor immune system, diarrhea, 
pneumonia and taste abnormalities. Growth, pneumonia, 
diarrhea, malaria and neuropsychiatric performance respond 
significantly to improved zinc status.

Measurement of zinc concentration in the plasma has been 
shown to be useful in identifying children who are likely to 
grow better in response to zinc supplementation.6 Hair zinc 
concentration, although it may propose useful data, is less 
defined. This is also the same for what theoretically may be 
considered a more putative biomarker, i.e. the activity of a 
zinc-dependent enzyme.

Assessment of the prevalence of zinc deficiency in different 
areas is a useful guide to treat the children at risk of growth 
retardation with sufficient supplementation of zinc.

Objective

To determine the prevalence of zinc deficiency in elementary 
school children of sagar district in Madhya Pradesh according 
to their age sex and area of residence.

Materials and Method

This cross‐sectional study was carried out on 908 school 
children aged 9‐11 years in sagar district of Madhya 
Pradesh.Schools were stratified according to location (urban, 
rural). From each stratum, a proportional, two stage cluster 
sample of children was selected. The primary units (clusters) 
were the schools (31 schools). The secondary were the 
students within the schools and equal numbers of children 
were sampled from each school. Children were allocated with 
code numbers and randomly selected using random number 
tables. Two sets of questionnaire were used to  collect data for  
this study. These comprised a questionnaire included age, sex 
and  residence area of each individual that was completed by 
one of parents. Age, sex, weight, and height were all recorded 
.Weight was measured to the nearest 0.1 kg (Seca Beam 
Balance) with the subjects lightly dressed and bare foot. 
Standing height to the nearest 0.1 cm (Seca Stadiometer) was 
also recorded. The SD scored for height‐for‐age (HAZ), 
weight ‐for‐age (WAZ) and weight‐for‐height (WHZ)were 
calculated in comparison to the National Center for Health 
Statistics (NCHS) standard population. Stunting, 
underweight and wasting were defined as HAZ≤‐2, WAZ≤‐2 
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and WHZ≤‐2, respectively .A 24 hour food frequency 
questionnaire was also filled for seven days on the basis of 
responses given by the students to study their  daily dietary 
pattern and its relation with zinc deficiency. Datas were 
collected and analysed to obtain results. Zinc deficiency was 
defined as serum zinc < 70 μg/dl [16].Statistical analysis was 
performed by the SPSS statistical package using t‐test, 
Chisquare and ANOVA. A P‐value less than 0.05 was 
considered to be significant.

Results 

For study purpose the children were divided into three groups 
of 3-6, 6-12 and 12-18 years of age. As to BMI index, they 
were categorized into four groups: BMI<5th percentile as 
underweight, between 5th and 84th percentile as normal 
weight, between 85th and 95th as at risk for overweight and 
>95th percentile as overweight. In order to evaluate the 
severity of malnutrition, the children were divided into 

normal, mild, moderate and severe groups for wasting and 
stunting indices (Table 1)

Table 1: Severity of malnutrition in children according to 
weight for age and height for age

As to BMI, 16% of the subjects were underweight, 73% were 
normal, 5% at risk for overweight and 6% overweight.

Grade of
 malnutrition

 

Weight for

age (wasting)

Height for

age (stunting)

0, normal

 

>90

 

>95

1, mild 75-90 90-95

2, moderate 60-74 85-89

3, severe <60 <85

Food type 
 

Percentage 
  

Food type 
 

Percentage 
Cereals

  
Animal Products

Maize meal 
 

42.5
  

Eggs 
 

6.7
Wheat 
products 

 23.8
  

Fish 
 

6.6

Rice 
 

18.7
  

Meat 
 

4.0
Millet meal                           12.6    

Tubers & plantain   Vegetables  

Zamin kand 
suran 

45.6   Tomatoes  77.5

Satawar  8.3   Egg plants  12.8
Safed Mushi 7.1   Carrots  2.2
White potato  2.8   Leafy vegetables    1.6
Tikhur 1.1   Others  3.9

Legumes   Fruits  
Beans 

 
73.8

  
Apple

 
35.9

Ground nuts 
 

11.6
  

Mangoes 
 

22.1
Peas 

 
1.7

  
Baraytha

 
13.6

Soybeans 
 

9.6
  

Citrus fruits 
 

11.7
Fats/Oils

  
Dairy

 Cooking oil 61.3 Milk 29.3
Ghee                                    16.2

Table 2: Percentage distribution of food types consumed by children in 24 hours

 Later a 24 hour questionnarrrire was filled up on the basis of 
observation and responses given by a single student for a week 
and thus a feeding pattern of a child was obtained.

On the basis of this study percentage distribution of food types 
consumed by children in 24 hours, distribution of children's 

meal intake children's dietary zinc intake, percentage 
distribution of dietary zinc intake levels by age,dietary zinc 
status of school children was obtained and studied.
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Table  2:  Showing Distribution of Feeding Pattern of School Children in 7 Days

S.No. Type of Food Consume  
Frequency  Percentage(%) Per Week  

Daily 1-3 Days 4-6 Days 

01 Cereals 48 36 24 

02 Legumes 45 32 22 

03 Tuber And Plantain  38 25 35 

04 Animal Product 05 07 08 

05 Vegetables  03 05 07 

06 Fruits 02 01 04 

As per the results obtain it is clear that most children fed on 
cereals and legumes. Vegetables and animal products were 
least consumed food items. This pattern of diet predicted the 
likelihood of low zinc intake among children.

From the study it was clear that the caregivers or parents of the 
samples studied are less qualified and lack awareness towards 
zinc deficiency and its associated problems and the 
educational level of caregiver was significantly associated 
with the number of meals consumed by the child .

S .N o.

 
Number of 
Meal Intake

 

Percentage (%)

01.

 

ONE

 

12.2

02. TWO 68.8

03. THREE 19

Zinc Intakes 
Boys Girls All Subjects 

Mean± SD  Mean± SD Coefficient  P-Value Mean± SD EAR 

mg/day  

 

 

7.08 ±2.99  

 

0.35 ±0.13  
 

4.4 ± 2.3  

 

0.28 ±0.27  
 

0.56  

 

0.41  
 

 

0.028  
 

5.74±2.96  

 

0.33±0.24  
 

9  

 

 

Table 3: Showing Distribution of Children's Meal Intake

Table 4: Children's dietary zinc intake using 24 hour food recall

*Mean dietary zinc intake was 5.7 mg/day among the school children 
Dietary zinc intake for boys was significantly (P<0.05) higher than for girls 
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The study shows that the mean dietary zinc intake was 5.7 

mg/day among school children. Dietary zinc intake for boys 

was significantly (P<0.05) higher than for girls.(Table 4)  also 

it was found that dietary zinc intake in school children was 

sub-optimal among all age categories.(Table 5).It is clear from 

the study that dietary intake status of  school children was 

adequate for 67.2% whereas inadequate for 32.8 %.

Age (Months)  No. of children  Mean zinc intake(Mean ± SE)  

60 –  71  34  4.6 ± 0.07  

72 –  83  45  6.9 ± 0.10  

84 –  95  55  5.7 ± 0.07  

96 -107  30  3.8 ± 0.80  

108-  120  25  3.8 ± 0.80  

Total  189  5.7 ± 0.05  

 

Table 5: Percentage distribution of dietary zinc intake levels by age

Conclusion
From the study done yet it is clear that the dietary intake of 
zinc was inadequate among school children and a high level of 
zinc deficiency is expected among school children. Therefore 
it is recommended   that school children should be fed on a 
variety of quality foods.
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