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Abstract

This result of cross-sectional study explained that there was low vitamin D status in school going children due to less intake of food enrich in vitamin 
D. Before nutritional enrich vitamin D meal serum vitamin D concentration is < 30 ng/ml, which is insufficient for child growth, physically and mentally, this 
deficiency lead to many bones and health, degenerative disorder in child and cause less bone mass density, bone mass content, softening of bones and 
rickets in children. The Main focus of the meal to enhance vitamin D status through vitamin enriches foods that are included in child meal that are consumed 
on a daily base from the different food groups. 

After the meal there is increase in vitamin D serum concentration due to above mentioned food intake and dairy product 1.0 cups/1000 kcal; P = 0.04. The 
study suggested that consumption of dairy products providing Vitamin D, calcium, phosphorus, magnesium, potassium to school going children [1]. The Main 
purpose of the study is to improve the Vitamin S status and make them healthy both in way of physically and psychologically.
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Introduction
Vitamin D is fat soluble vitamin present in some food items a 

sometime available in the form for a supplement. Its production done 
naturally when the sun ultraviolet ray directly falls on the body skin 
and stimulate vitamin D synthesis. The Main sources of Vitamin D are 
sun exposure, food and vitamin D supplements that vitamin D is must 
go two major hydroxylation processes for foundation inside the body. 
In the first step conversion of vitamin D into 25-hydroxyviatamin D 
[25(OH) D] and this product is converted into activated form into the 
kidney known as 1,25-dihydroxyvitamin D [1,25(OH)2D] that is well-
known as calcitriol and work as hormone in blood and as a regulator 
for maintaining the calcium and phosphate level in the bloodstream 
and support bone remodeling and growth. Vitamin also known as 
sunshine vitamin that decrease the risk of skin cancer [2]. 

25-hydroxyvitamin D 25(OH)D concentration in serum is a 
major display of vitamin D status, but it does not give an explanation 
about the stored vitamin D inside the body tissue due to short half 
life of fifteen days and serum concentration are synchronized by 
Parathyroid Hormone (PTH), calcium and phosphate. In 2012 
Institute of Medicine (IOM) committee accomplished that serum 
25(OH) D that is the hydroxyvitamin D2 level of 50 nmol/L (20 ng/ml) 
is required for normal bone health. Food and Nutrition Board (FNB) 
recognized a Recommended Dietary Allowance (RD) for vitamin D/
daily intake that is adequate to maintain calcium metabolism and 
bone health status. Vitamin D recommended in both International 
Units (IUs) & Micrograms (mcg); 40 IU is equal to 1mcg that is 
mentioned in Table 1.
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Vitamin D plays an important role in reducing of abnormal scar 
formation [3]. Normal Level of vitamin D in human blood serum 
is 20 ng/ml to 50 ng/ml and value higher than 50 ng/ml are readily 
tolerated by the body result in treatment of asthma and many other 
bone diseases [4]. It reduces the effect of diseases related to the heart 
[5]. It also helps in flexible mood, maintains optimum body weight 
and reduced depression [6].

Vitamin D deficiency affects bone and growth of different part of 
the body and children with vitamin D deficiency having soft bone and 
unable to bear up their body weight knowing as rickets and adult with 
deficiency lead to osteomalacia this leads to weak bones [7]. Vitamin 
D deficiency leads to decrease in bone mineral density of the body [8]. 

The foundation for a life is starting from childhood and with the 
growth and development, nutrient requirements are also increased for 
proper body functions. Recommendation and dietary guidelines are 
set for different age groups by (FNB & IOM, 2005; USDA & HHS, 
2010) [4]. Vitamin D depends chiefly upon sun exposure of the skin, 
but if less sun exposure in the pacific and northwest area dietary intake 
is very important to maintain normal body physiological functions 
[1]. Pakistan situated in a region across latitude 24° 35° North and 
longitude 61° east to 78° east. Vitamin D deficiency is more common 
in neonates, infants, child under 5 years, adult and more in pregnant 
and lactating women in spite of its lavish sunshine [9]. Many indicator 
influence vitamin D deficiency such as age, season, gender, food 
intake, eating habits, culture, ethics, less sun exposure, unavailability 
of vitamin D supplement, skin pigmentation an genetic factor [10]. 

A level of 25(OH)D in the serum defines the vitamin D deficiency, 
insufficiency, and most studies show that if level of 25(OH) is < 20ng/
ml lead to vitamin D deficiency and consider these values as standard 
the prevalence of vitamin D deficiency is near about 70% in South 
Asia and widespread vitamin D and other micronutrient deficiencies 
are more leading in Pakistan & it is estimated that 70% healthy people 
are vitamin D deficient [11]. Most vitamin D deficient affected groups 
are female due to less calcium and vitamin D intake and loss through 
menopause, pregnancy and lactating [12]. Similarly illustrated that 
56.9% of healthy adult males and 43.1 adult females are vitamin D 
deficient with a cutoff value of ≤ 20 ng/ml serum 25(OH)D as shown 
in following Figure 1 [13]. Data shows that extensive prevalence of 
vitamin D deficiency declaring Pakistani population in the vitamin 
D deficient nation.

In U.S population survey, most elementary school going children 
having very low levels of fiber, vitamin E and high saturated fats and 
sodium intake with poor vitamin D concentration in blood [14,15]. 
School meals are low in whole grains, fiber, legumes, vitamin E, and 
high in saturated fats and sodium, low vitamin D foods, less exposure 
to sun, no physical activity, and consumption of carbonated drinks 
at school canteen which lead to vitamin D deficiency which increase 
as child become teenagers [16-18]. A Different kind of program is 
established to mitigate the micronutrient deficiencies and improve 
nutrient intake in school going children with a main focus on low 
income families due to their limited resources but in this improvement 
are limited [19]. 

Expanded Food and Nutrition education Program (EFNEP) is 
planned to provide awareness and nutrition education in schools 
through enrichment skills, after school program, EFNEP clubs, schools 
and hospital camps, and understanding workshop for drawback urban 
and rural youth [20]. In Pakistan the vitamin D status has been reported 
as 41.1%, including 10.1% severe cases while 31% deficient cases. 
Vitamin D Standardization Program (VDSP) is used for measurement 
of vitamin D level in food, assessment of vitamin D status, measurement 
procedure, recommended dietary allowance and measurement of 
serum vitamin D level in a population around the world [21]. National 
nutrition Survey tested the prevalence of prevalence of Vitamin D 
deficiency in child under 5 year age that is 40%.

A report related to Pakistan demonstrated that Vitamin D 
deficiency is rising, but this issue has not yet gotten any attention by 
government authorities or by any individual [22,23]. This problem is 
getting worse because people have not basic knowledge and awareness 
to maintain the optimum vitamin D status of the body [24].

Purpose of the Study

Improve Vitamin D status through the School meal program in 
school going children.

•	 Main objective is to enhance serum 25(OH)D level in children 
0-11 years

•	 Provide vitamin Enrich food in the meal

Materials and Method
I have selected for my study plan choose my city are that is 

Pakpattan Sharif and its literacy rate of is 60.7% urban and rural 
literacy rate is 33.8% under Sahiwal division. I choose four private 
school children class group of 3 & 4 in my area and receiving an 

Table 1: Recommended Dietary Allowances (RDAs) for Vitamin D.

Age Male Female Pregnancy Lactation

0-12 months 400 IU
(10 mcg)

400 IU
(10 mcg)

1-13 years 600 IU
(15 mcg)

600 IU
(15 mcg)

14-18 years 600 IU
(15 mcg)

600 IU
(15 mcg)

600 IU
(15 mcg)

600 IU
(15 mcg)

19-50 years 600 IU
(15 mcg)

600 IU
(15 mcg)

600 IU
(15 mcg)

600 IU
(15 mcg)

51-70 years 600 IU
(15 mcg)

600 IU
(15 mcg)

> 70 years 800 IU
(20 mcg)

800 IU
(20 mcg)

Figure 1: Percentage of vitamin D deficient population based on serum 25 
(OH) D levels..
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approval letter from the school for my study. I visited each classroom 
and explain about the objective of study to parents and teacher. The 
process of screening is done by collecting blood sample by finger 
prick method and refers it to the Vitamin D test. I have selected 100 
students (50 boys, 50 girls) as a sample from the above mention four 
school classes of 3 & 4. Selection is based on the children attending 
school at age 5-11 years and having no genetic vitamin D deficiency 
and having a low family income. Blood diagnosis is done by a certified 
laboratory using standard reference method. After the test report 
result 59/100 students are vitamin D deficient in which 35 boys and 
24 girls, among of them 37 was 6-9 year age and 22 were 9-11 year 
age students having a vitamin D deficiency are as shown in Figure 2.

After this process of the assessment, nutrition quest is developed 
based on Food Frequency Questionnaire (FFQ) consist of 5 food 
items, 1 page consist of 6 categories & food items commonly 
consumed by students during previous week based on My Plate. For 
this purpose food screener at school canteen is established to take 
record of every intake and also done by parents helps. FFQ is used to 
underestimate food and nutrient intake and adjusted calorie are 1000 
kcal. Dietary intake is given at the base of sex, age, weight, height and 
physical activity. Food included in lunch is calcium and vitamin D is 
included that are salmon, raw milk, orange juice, rice, oat eggs, cheese, 
mushroom, beans, spinach and normally sun exposure (Table 2). 

Meal This meal is applied for 2 months and during this time 
blood sample is collected again after an interval of 3 weeks and after 
two months there is satisfactorily increase in 25(OH)D in the blood. 

Statistical analysis is performed by using SPPS software. Nutrients 
intake, food group servings and vitamin D saturation were compared 
between age groups (5-8 year old versus 9-11 years old) (Table 3 and 

4). Value are given below in containing the mean and Standard Error 
Mean (SEM). Also test nutrient intake, season and vitamin D status. 
The effects are not too much meaning & are not included. All tests 
were two sided and declared at P ≤ 0.05.

Results and Discussion
This result of cross sectional study explained that there is low 

vitamin D status in school going children due to less intake of food 
enrich in vitamin D. Before nutritional enrich vitamin D meal serum 
vitamin D concentration is < 30 ng/ml, which is insufficient for 
child growth, physically and mentally, this deficiency lead to many 
bone and health degenerative disorder in child and cause less bone 
mass density, bone mass content, softening of bones and rickets in 
children. The main focus of the meal to enhance vitamin D status 
through vitamin enriches foods that are included in child meal that 
are consumed on a daily bases from the different food groups. 

After the meal there is increase in vitamin D serum concentration 
due to above mentioned food intake and dairy product 1.0 cups/1000 
kcal; P = 0.04. The study suggested that consumption of dairy 
products providing Vitamin D, calcium, phosphorus, magnesium, 
potassium to school going children [1]. Main purpose of the study is 
to improve the Vitamin S status and make them healthy both in way 
of physically and psychologically. 

Implementation of Program 

For normal development and physiological function adequate 
nutrition status in childhood is foundation throughout life. This Project 
stated that low vitamin D status and inadequate nutrient intake are more 
common in school going children. This program is comprehensive not 
only for low income family, but also for all populations. This happened 
only by proper awareness, socializing activities, kids friendly books and 
healthy recipe that is easily available.
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