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ABSTRACT 

The current research included evaluating the level of vitamin D3 in overweight and obese school 

students. The research included collecting 90 blood samples, between the ages of (12-18) years, 30 

blood samples were from overweight people (G1), and 30 blood samples were from people with 

obesity. Obesity (G2) and 30 blood samples from healthy people (control group). The samples were 

collected from school students in the city of Samarra, for the period from 11/12/2022 - 12/20/2022. 

The research included estimating the level of vitamin D3, in the blood serum of the samples under 

study.  And Know the prevalence of Vitamin D3. 

The results obtained from the current study: 

Prevalence Study: The results showed that vitamin D3 deficiency was 100% in all study groups. As 

for the severity of the deficiency, it was found that the prevalence of vitamin D3 deficiency within the 

range (20-30)ng/ml was 40% and the range (10-20) was 60%. As for (5-10) ng/ml, it was 0% for the 

healthy group. As for the group G1 (overweight), the results showed that the prevalence of vitamin 

D3 deficiency within the range (20-30) ng /ml was 23.3%, and the range (10-20)  ng /ml was 50%, 

while (5-10) ng/ml  it was 27%, while the percentage of The prevalence of vitamin D3 deficiency for 

group G2 (obesity) within the range (20-30) was 10%, and the range (10-20)  ng /ml was 53%, while 

(5-10) ng/ml it was 36%.  

Biochemical study : The result showed a significant decrease in Vit D3 in blood serum G1,G2 groups 

Compered with control groups . 
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                         INTRODUCTION 

Obesity is defined as a measure of body mass 

and is considered one of the most common 

public health problems at the present time (1). It 

is also a common disorder associated with 

genetic makeup, behavioral, physiological and 

environmental factors ( ،2  3). The World Health 

Organization -WHO predicted that 30% of 

deaths in the world are due to obesity and its  

associated chronic diseases, which may increase 

by 2030 and can be stopped by addressing the 

associated risk factors (3). 

Vitamin D3 is one of the important essential, fat-

soluble vitamins, as it is found naturally in a 

number of foods and is available as a dietary 

supplement. 
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Therefore, it is a substance required by all 

vertebrates, including humans, to maintain blood 

calcium and phosphate levels within the normal 

limit, and thus support Normal skeletal structure, 

muscle contraction, and optimal cellular 

functions in many body sites (4). There are many 

rich sources of vitamin D3, both natural and 

industrial, as vitamin D3 can be obtained 

naturally from food (5), as fish liver oil, cod liver 

oil and egg yolk are among the best sources for 

it, and it is also found in a small amount in milk 

(6) It was found that exposure to sunlight is one 

of the basic natural sources for obtaining it (7), 

and that foods fortified and fortified with vitamin 

D2 and D3 such as milk, yogurt and vegetable 

ghee are important industrial sources for 

obtaining vitamin D3 (8). Some experimental 

data indicates that vitamin D induces obesity, 

resulting in increased parathyroid hormone, 

enhanced calcium influx into adipocytes, and 

enhanced lipogenesis (9). Fat cells express 1-

hydroxylase and 24-hydroxylase enzymes 

responsible for activating and deactivating 25-

hydroxyvitamin D (25 (OH) D. Obesity may alter 

the activity of these enzymes, leading to a 

decrease in the serum 25 (OH) level (10). 

 

MATERIALS AND METHODS  

Samples collection 

90 blood samples were collected from school 

students in Samarra district, their ages ranged 

between (12-18) years, and they were divided 

into 45 males and 45 females in three groups, 

each group containing 15 males and 15 females, 

for the period from 11/12/2022 - 20/12/ 2022. 

The samples were divided into: Control group 

(healthy group): 

It included 30 healthy samples. and  The first 

group (G1) It included 30 samples of overweight 

school students and -The second group (G2) It 

included 30 samples of obese school students. 

 

Body mass index calculator 

Body mass index-BMI was calculated for the 

study samples to find out the degree of obesity 

based on the following equation: (11, 12). 

𝐁𝐌𝐈 (
𝐤𝐠

𝒎𝟐
) =   

𝐰𝐢𝐞𝐠𝐡𝐭 (𝐤𝐠)

𝐥𝐞𝐧𝐠𝐭𝐡  (𝒎𝟐)
 

 

Estimation of vitamin D concentration in blood 

serumThe level of vitamin D3 was estimated 

according to the kit prepared by the American 

company Monobind and according to the 

researcher's method (13). 

 

RESULT AND DISSECTION  

Level of BMI 

 

TABLE 1:  Mean ± standard deviation of body mass index in the serum of the samples under study. 

Groups 

Parameters 

Mean ± S.D 

Control(C)  Overweight(G1) Obesity(G2) 

BMI (kg/m2) 20.320±1.613c 25.633±1.024b 31.650±3.388a 

 

The results showed that there was an increase in 

the body mass index level in the serum of the 

obese G2 compared to the overweight group  

The results of the current study agree with 

(Stefan Jijo) (14) and (Haitham M) (15) (Muna 

Hamza) (16), Mahmoud  (17) who showed in 

their study a high level of body mass index 

among obese school students. compared with the 

control group. The reason for the increase in BMI 

is that being overweight is generally considered a 

major risk factor for obesity (18). Body mass 

index, which is defined as body weight in 

kilograms divided by the square of height in 

meters, is one of the most commonly used 

anthropometric measurements for obese patients 

(19). Primary care is a key setting for the 

prevention, screening, and management of 

obesity (20), with individual studies indicating 

that patients with obesity are more likely to lose 

weight when they receive recommendations for 

lifestyle changes from primary care physicians 

because it can be difficult for physicians to 

accurately define obesity Only by visually 
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examining their patients do they need a reliable 

and effective screening tool in order to ensure 

that those who need management and treatment 

receive it (21,22). 

Obesity is conceived by the World Health 

Organization as an abnormal or excessive 

accumulation of fat that may be harmful to 

health. It is commonly assessed using the BMI, a 

simple, rapid, low-cost anthropometric tool that 

ranks adults with a BMI greater than or equal to 

30. They are obese (23,24).   The reason for these 

results may be attributed to the nature of the 

followed lifestyle in terms of unhealthy diet or 

lack of exercise and lack of physical activity due 

to the long periods of sitting to follow social 

networking sites. 

 

The prevalence of vitamin D deficiency among 

the samples under study 

The vitamin D level was measured for 90 

samples, and the samples were divided into a 

healthy group, which included 30 samples, the 

first group G1, which included 30 overweight 

school students, and the second group, G2, which 

included 30 obese school students. The results 

showed that the number of samples in which the 

level of vitamin D was within the normal range 

(above or equal to 30 ng / cm3) was 0%, as it was 

shown through the results of the study that the 

prevalence of vitamin deficiency among healthy 

people and school students was 100%, as in 

Figure (2). The vitamin level was also studied 

depending on the severity of the deficiency in the 

level of vitamin D3, as the samples were divided 

according to the severity of the deficiency into 

three groups, which include the Insufficient 

group (20-30) ng/ml, the Mild conc group (10-

20) ng/ml, and the Moderate group (5-10) ng/ml 

. In healthy and sick patients. 

The results showed that for healthy subjects, the 

number of samples that had a vitamin D level 

within the range (20-30) ng/ml was 12 samples, 

or 40%, while the number of samples that had a 

vitamin D level within the range (10-20) ng/ml 

was 18 samples, or 60%. As for the number of 

samples that had a vitamin D level within the 

range (5-10) ng/ml 0%. As in Figure (3). While 

the results showed that for the group of 

overweight students (G1), the number of samples 

that had a level of vitamin D within the range (20-

30) ng/ml was 7 samples, reached  23.3%, while 

the number of samples that had a level of vitamin 

D within the range (20-20) ng/ml reached  50%, 

while the number of samples that had a vitamin 

D level within the range (10-5) ng/ml was 8 

samples, reached  27%. As in Figure (4).   While 

the results showed that for the group of obese 

students (G2), the number of samples that had a 

vitamin D level within the range (20-30) ng/ml 

was 3 samples, or 10%, while the number of 

samples that had a vitamin D level was within the 

range (10-20) ng/ml 16 samples, or 53%, while 

the number of samples that had a level of vitamin 

D within the range (10-5) ng/ml reached  36%. 

As in Figure (5). 

 

 

FIGURE 2: shows the prevalence of vitamin D 

deficiency among healthy and obese 

schoolchildren 

 

 

FIGURE 3: shows the prevalence of vitamin D 

deficiency within the normal levels of the healthy 

group 

 

100%
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FIGURE 4: shows the prevalence of vitamin D 

deficiency within normal levels for the 

overweight group 

 

 

FIGURE 5: shows the prevalence of vitamin D 

deficiency within the normal levels of the obese 

group 

 

Vitamin D3 deficiency has become a modern 

epidemic of epidemic disease. In the United 

States of America, it was found that at least one-

third of the population suffers from vitamin D3 

deficiency at a level less than 320 ng/cm3 (25),  

It also found a study on the prevalence of obesity 

and its association with the state of deficiency in 

the level of vitamin D3, as it included a study of 

3613 students between the ages of 6-19 years in 

the western, central and eastern regions in the 

Kingdom of Saudi Arabia, and then data on age, 

gender and vitamin D deficiency were collected. 

Children who were obese by 64.2% had a 

deficiency in vitamin D compared to people who 

were obese by 33.7%, so it was found that 

children with a high body mass index had a 

deficiency in vitamin D3 (26). 

It was also noted through the study of Issa and 

Ibrahim, who indicated that the deficiency rate 

was 33.91% among healthy people in Kufa (27). 

It is also higher than the results of Darwish, who 

indicated that the percentage of deficiency 

among females in Karbala was 15%, while its 

insufficiency was 56.25% (28), and came in 

agreement with the results of the current study, as 

vitamin D3 Deficiency was not limited to patients 

only, but it has become an epidemic of age. which 

affects healthy people as well. 

Studies were not limited to researching the 

prevalence of vitamin D3 deficiency among 

young age groups, but rather for all age groups. 

Gordon and his group (29) indicated that 24.1% 

of healthy adolescents in the United States of 

America suffer from vitamin deficiency. And 

33.33% among school children aged 5-10 years 

in Rajasthan, India, who had a vitamin level of 

less than 25 ng/cm3 (30). While kaddam (31) 

found that the prevalence of deficiency among 

schoolgirls was 69.2% for females and 30.1% for 

males. Shin (32) indicated that 98.9% of 

adolescents in Korea suffer from vitamin D3 

deficiency, compared to 100% of females who 

have a vitamin D3 level of less than 30 ng/cm3. 

While the results of Moussavi (33), who 

conducted their studies on students of a school in 

the city of Isfahan in Iran, at the age of (14-18) 

years, showed that the highest prevalence of 

vitamin D3 deficiency was in the low-deficiency 

Mild group, reaching 18.6% of the total 46.2% as 

a general percentage for the prevalence of 

deficiency. 

The reason for the decrease in the level of vitamin 

in the current study may be attributed to 

malnutrition and dependence on fast food as well 

as the poverty of the Iraqi table with seafood and 

the lack of interest in health institutions in 

educating people about the importance of eating 

foods fortified with vitamin and the importance 

of dietary diversity and interest in eating foods 

rich in vitamin such as egg yolks, beef and liver 

Milk and cheese, and since the vitamin is a fat-

soluble vitamin that an adult needs in the amount 

of 200 IU/day, any factor that affects the 

absorption of fat in the intestine can affect the 

absorption of the vitamin (34, 35). 

 

Estimating the level of vitamin D3 among 

students of the current study sample 

 

23%

50%

27% (20-30)ng/ml
Sufficient

(10-20)ng/ml
mild conc

(5-10)ng/ml
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36%
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TABLE 2: The mean ± the standard deviation of the vitamin D3 level in the blood serums of the 

samples under study 

Groups 

 

Parameters 

Mean ± S.D 

Control Overweight G1 Obesity G2 

Vit D(ng/ml) 20.814±4.379a 11.063±2.702b 11.523±2.167b 

    

The results showed that there was a significant 

decrease in the level of vitamin D3 in the blood 

serum of the two groups G1 and G2 compared to 

healthy people at the level of probability 

(P≤0.05). The results also showed that there were 

no significant differences between the groups G1 

and G2. 

The results showed that the level of vitamin D3 

showed a significant decrease in the students of 

the selected sample who were obese compared to 

the healthy subjects. Therefore, the results of the 

current study agree with the results of (M Pereira-

Santos) (36), (Oliveira) (37) and (Fiamenghi) 

(38), who indicated in their study a decrease in 

vitamin levels in obese patients. 

The reason for the decrease in the vitamin D3 

level may be attributed to an increase in body fat, 

which has reciprocal negative effects resulting 

from metabolic processes that generate 

accumulation of inactive forms and reduce 

bioavailability of vitamin D3, as well as 

decreased tissue secretion and insulin sensitivity 

(39). Since overweight and obesity are associated 

with vitamin D3 deficiency, both of which are 

important health problems, obesity is known to 

be associated with vitamin D3 deficiency (40). 

Therefore, obesity is a very common problem all 

over the world, as it is one of the most important 

risk factors for death, which may be related to 

vitamin D3 deficiency in obese people (41). 

Vitamin D deficiency is a global health problem 

affecting nearly 1 billion individuals worldwide 

(42). Vitamin D is mainly required for the 

absorption of calcium, phosphate and magnesium 

in the gut and to prevent rickets. However, most 

of it is produced in the skin by ultraviolet 

radiation. The active form of vitamin D is 

essential for calcium homeostasis and 

metabolism as well as lipid formation, glucose 

and insulin balance, cell growth, non-alcoholic 

fatty liver disease, and diabetes. , insulin 

resistance, and metabolic syndrome (43,44). 

Also, vitamin D3 deficiency is more prevalent 

due to the lack of exposure to the sun or living in 

enclosed spaces and the use of radiation 

insulators, which reduces the formation of 

vitamin D in the skin (45). A study conducted by 

Carnevale V et al. (46;47) found that in their 

study, obese Norwegian women seeking weight 

loss treatment had significantly higher odds of 

vitamin D deficiency than males with similar 

BMI values. The cause of vitamin D deficiency 

as a result of volumetric dilution of ingested or 

transdermal vitamin D3 in female patients with 

obesity is significant    
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