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Abstract— Dietary habits in early children serve as 

foundation for future preference and intake. A proper well- 

balanced diet, good eating habits combined with some 

amount of nutrition awareness goes long way in improving 

their nutritional status and help in combating with other 

nutritional deficiencies. Aim: The aim of present study was 

to assess the correlation of micronutrient intake and physical 

status among children. Methodology: present study recruited 

100 subjects of 3-6 years age from Faridabad according to 

inclusion and exclusion criteria. Demographic and 

anthropometric data (z-scores) were collected using standard 

protocol. Micronutrient intake was assessed by using 3 day 

dietary recall and Nutrient Adequacy Ratio (NAR). Results: 

The average age of study subjects were 4.64 yrs. Majority of 

subjects (87%) were having normal Z-score. The average 

nutrient intake of zinc, vitamin D, vitamin C, calcium and 

Iron were deficient in comparison with RDA and NAR of 

vitamin C, zinc and vitamin D were inadequate in almost all 

subjects. Correlation of dietary nutrient with Z- score showed 

that vitamin A (r=0.23, p=0.02), calcium (r=0.24, p=0.02) 

and zinc (r=0.22, p=0.03) was positively correlated to Z-

scores. Conclusion: The Nutrient adequacy ratio showed 

Vitamin C, Zinc and Vitamin D were inadequate in almost all 

subjects. 
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I. INTRODUCTION 

Dietary habits developed in early children serve as foundation 

for future preference and intake, and are difficult to modify 

as children age, familiar eating environments, such as the 

home and childcare. A proper well- balanced diet, good 

eating habits, a good school lunch program combined with 

some amount of nutrition awareness goes a long way in 

improving their nutritional status [1]. Although childhood is 

a period of growth at slower rate, it is vulnerable age group 

as important physiological changes take places. First one is, 

increase in Body Size, annual gain in height and weight is 

only about 6-7cms and 1.5 to 2 kg, respectively.  It is the most 

important to monitor the growth of child particularly up to 6 

years of age, as this is the most  crucial period when 

nutritional deficiencies occur easily [2].. Second one is 

changes in body composition- changes in the proportion of 

water, muscle tissue, fat deposits and skeletal structure. The 

body water gradually decreases and there is addition of 

adipose tissue and that of minerals to the bones [3]. Third is 

Psycho- Social Changes-sense of independence, initiative, 

imagination and curiosity. Preschool age is also a period of 

imitation and sex identification with little boys imitating their 

mothers. Such behaviour is most often reflected at mealtimes 

[4]. Fourth is diet and feeding pattern, the Preschoolers are 

ones that create a number of concerns about food intake. The 

disinterest in certain foods may last from a few months to a 

few years. Food preferences may change from time to time, 

that may range from day or week to week. Appetite is erratic; 

with the result the child may often eat one meal well but 

refuse the next. Despite this, pre-scholars enjoy well prepared 

and attractively served food [5]. Due to these changes in the 

behaviour, the nutrient requirement of the child was not met 

and lots of deficiencies take place. 

Vitamins & Minerals are essential components of a 

high-quality diet and a profound impact on health. While only 

needed in small amounts, they play important role in human 

development & well- being, including the regulation of 

metabolism, heartbeat, cellular PH and bone density [6].. 

Micronutrient malnutrition is a global public contributing 

directly and indirectly to morbidity and mortality of billions 

worldwide. Micronutrient malnutrition remains one of the 

largest nutritional problems worldwide affecting people in 

both developed and developing countries. .Main 

Micronutrient deficiencies are Iron deficiency, Zinc 

deficiency, Calcium and Vitamin D deficiency. The nutrient 

density of the diet given to young children is often 

insufficient to meet their nutrient requirements, so overcome 

to these problems diversity in the foods should be increased 

[7]. 

II. METHODOLOGY 

In this Observational study, 100 subjects of age 3-6 yrs were 

selected randomly who were residing in Faridabad. 

Anthropometric data (Z- scores) depending on heath and 

weight was collected by using standard WHO growth charts 

for boys and girls separately. Dietary data was recorded by 

using 3-day dietary recall.  

A. Nutrient Adequacy Ratio 

In order to determine the nutrient adequacy of the nutrients 

(vitamin A, vitamin D, Vitamin C, iron, Calcium, Zinc, 

Riboflavin), calculated value of nutrient intake was divided 

by RDA of particular nutrient and looked the NAR category. 

Inadequate (>0.6 ) 

Moderate (0.6-1) 

Adequate (1) 

Highly adequate (<1) 

Table 1: Nutrient Adequacy Ratio 

III. RESULT & DISCUSSION 

The study sample consisted of 100 subjects between 3 to 6 

years (mean age 4.64±1.15). Almost half of them were female 

(52%). Table 2, showed that 87% of the study subjects fallen 

into normal category of Z-score (-1, 1 and 0) and only 13% 

were belong to Z-score 2 which is overweight category. None 

of subjects were into Z-score category 3(obese), -2 (wasted) 

and -3 (severely wasted). Aishammari et al (2017) conducted 
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similar study on growth profile using Z-scores generated by 

2006 and 2007 WHO growth standards. The overall 

prevalence of 4.73% moderate and 1.54% severe 

underweight, 6.65% moderate and 2.59% severe stunting; 

6.34% moderate and 2.55% severe wasting was ound in the 

study population [8]. 

Z-score N (%) 

3 (obese) 0 (0%) 

2  (overweight ) 13 (13%) 

-1,0,+1 (normal ) 87 (87%) 

-2 (wasted) 0 (0%) 

-3(severely wasted) 0 (%) 

Table 2: Distributions of subjects according to Z-score 

Table 3 showed the average intake of Vitamin A 

(458.8±34.6) which was adequate on comparison to RDA. 

The mean intake of Vitamin C was 16.14±12.11, Vitamin D 

was 205.7±135.7, Calcium was 382.5±236.1, Iron was 

8.6±4.7 and Zinc was 3.01±1.31 and on comparison with 

RDA, all nutrients were deficient in their diet. The intake of 

Riboflavin was 0.56±0.22 which was adequate on 

comparison to RDA.   

Nutrients RDA Mean 

Vitamin A 400µg/day 458.8 ± 34.6 

Vitamin C 40mg/day 16.14 ±12.11 

Riboflavin 0.6 mg/day 0.56±0.22 

Vitamin D 600µg/day 205.7±135.7 

Calcium 600mg/day 382.5±236.1 

Iron 13mg /day 8.6±4.7 

Zinc 7 mg/day 3.01±1.31 

Table 3: Nutrient intake of study subjects 

The nutrient adequacy ratio of the nutrients (Table 

4) showed intake of Vitamin A among children showed that 

36% were having highly adequate and 23% having moderate 

whereas 41 were having inadequate intake. Intake of Vitamin 

C was inadequate in 72% subjects and highly adequate in 

23% although only 4 % were moderate. Vitamin D intake 

showed that 87% of subjects were having inadequate 

although only 13% were having moderate intake. Intake of 

Calcium was inadequate in 36%, moderate in 42%, and 

adequate in only 22%. 53% of subjects were having 

inadequate intake of iron, and rest of 25% were having 

moderate and 22% were having highly adequate. NAR of 

riboflavin showed that 52% were having moderate, 33 % 

were inadequate 14% were highly adequate. The intake of 

Zinc showed 88 % were inadequate and 12 % were moderate 

although 0% of the subjects were inadequate and highly 

adequate. Steyn et al. [9] showed that nutrients which had an 

average NAR of at least 100% were protein, zinc, vitamin 

B12, vitamin C, riboflavin and thiamine. Those with an 

average NAR greater than or equal to 90% were energy, iron, 

vitamin A and vitamin B6. The average NARs for calcium 

and folate were too low, being less than 56% for calcium and 

less than 65% for Folate as this is contrast to present study 

findings as an average NAR of any nutrients was not more 

than 40%. 

Nutrients NAR RANGE NAR (%) 

Vitamin A 

Inadequate        (<0.6 ) 41 % 

Moderate          (0.6-1) 23 % 

Adequate          (1) 0 % 

Highly adequate (<1) 36 % 

Vitamin C 

Inadequate        (<0.6 ) 72% 

Moderate          (0.6-1) 4% 

Adequate          (1) 1% 

Highly adequate (<1) 23% 

Vitamin D 

Inadequate        (<0.6 ) 87% 

Moderate          (0.6-1) 13% 

Adequate          (1) 0% 

Highly adequate (<1) 0% 

Calcium 

Inadequate        (<0.6 ) 36% 

Moderate          (0.6-1) 42% 

Adequate          (1) 13% 

Highly adequate (<1) 9% 

Iron 

Inadequate        (<0.6 ) 53% 

Moderate          (0.6-1) 25% 

Adequate          (1) 0% 

Highly adequate (<1) 22% 

Riboflavin 

Inadequate        (<0.6 ) 33% 

Moderate          (0.6-1) 52% 

Adequate          (1) 1% 

Highly adequate (<1) 14% 

Zinc 

Inadequate        (<0.6 ) 88% 

Moderate          (0.6-1) 12% 

Adequate          (1) 0% 

Highly adequate (<1) 0% 

Table 4: Distributions of study subjects according to 

Nutrient Adequacy Ratio 

Correlation of dietary nutrient with Z- score was 

depicted in Table 5. Study showed that Vitamin A (r=0.23, 

p=0.02), Calcium (r=0.24, p=0.02) and Zinc (r=0.22, p=0.03) 

was positively correlated to Z-scores. Man et al (2014) 

Conducted similar study on correlation between 

anthropometric values and nutrient intake, the finding was the 

significant positive correlations between anthropometric Z 

scores (weight-for-height Z score in the 2-8 years group). 

Nutrients which showed little or no correlation with mean Z-

scores were vitamin A (0.23, p=0.01) vitamin C (0.36, 

p=0.05) and Zinc (0.25p = 0.03) [10].  

Correlations 
 Z- score Vit A Vit  C Riboflavin Vit D Calcium Iron Zinc 

Z- score 
R 1 0.23* 0.01 0.01 0.03 0.24* 0.09 0.22* 

p-value  0.02 0.94 0.97 0.73 0.02 0.39 0.03 

Vit A 
R  1 0.21* 0.11 0.17 0.24* 0.10 -0.03 

p-value   0.03 0.26 0.10 0.02 0.33 0.78 

Vit C 
R   1 0.40** 0.42** 0.24* -0.14 -0.04 

p-value    0.00 0.00 0.02 0.18 0.68 

Riboflavin 
R    1 0.68** 0.39** 0.06 0.27** 

p-value     0.00 0.00 0.57 0.01 

Vit D 
R     1 0.51** -0.19 -0.02 

p-value      0.00 0.05 0.88 
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Calcium 
R      1 0.03 0.23* 

p-value       0.79 0.02 

Iron 
R       1 0.27** 

p-value        0.01 

Zinc 
R        1 

p-value         

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 

Table 5: Correlation of Nutrient intake with Z-scores

IV. CONCLUSION 

The anthropometric results showed that 87% of the study 

subjects fall into normal category of Z-score. Very few of 

them (13%) were belonging to underweight category. The 

Nutrient adequacy ratio data showed that the intake of 

Vitamin C, Zinc and Vitamin D were inadequate in almost all 

subjects. 

Correlation of dietary nutrient with Z- score was 

showed that Vitamin A, Calcium and Zinc was positively 

correlated to Z-scores. 
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