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Aims Due to the fact that vitamin D and calcium in diabetes can play a major role in diabetes, 
and informed of preventive measures. the present study aimed to evaluate the serum calcium 
and vitamin D status in patients with Type 2 Diabetes.
Instruments & Methods This cross-sectional descriptive study was conducted in 2018 with 
participation of 122 children with type 2 diabetes at Tabriz University of Medical Sciences.
Findings The venous blood samples were taken from all children to serum vitamin D
and calcium levels and its levels were evaluated with diabetes. The mean serum calcium
level was 9.45±0.85mg/dl and the average serum levels of vitamin D were 10.99±1.14ng/
ml. Serum vitamin D levels were divided into three levels of severe deficiency, mild and 
natural deficiency; Also, serum calcium levels were divided into two normal and abnormal 
levels. Body mass index and diabetes time based on vitamin d and calcium group showed a 
significant difference between groups; This means that the low serum levels of vitamin D and 
calcium are predictors of diabetes in children.
Conclusion Vitamin D supplementation in diabetic children in winter, when the rate of 
deficiency is very high, can be a practical solution to reduce the problems caused by this 
deficiency.

A B S T R A C TA R T I C L E    I N F O

Article Type
Descriptive Study

Authors
Saboktakin L.1* PhD

 Keywords  Vitamin D; Calcium; Children; Diabetes Type II

[1] A clinical update ... [2] Current status ... [3] Genetic determinants ... [4] Inherited 
variation ... [5] Vitamin D level ... [6] Vitamin D receptor ... [7] Role of vitamin D ... [8] 
Relationship of four ... [9] Evaluation of vitamin D ... [10] Preferred reporting ... [11] 
Plasminogen activator ... [12] Association between ... [13] Vitamin D receptor ... [14] Non-
skeletal ... [15] Vitamin D  ... [16] Impact of vitamin D ... [17] Vitamin D3 supplementation  ... 
[18] Effect of one ... [19] Winter cholecalciferol ... [20] Winter cholecalciferol ... [21] Vitamin 
D Supplementation ... 

*Correspondence
Address: Department of Otorhinolar-
yngology, Tabriz University of Medi-
cal Sciences, Tabriz, Iran
Phone: -
Fax: -
lida.saboktanin@gmail.com

1Department of Otorhinolaryngol-
ogy, Tabriz University of Medical Sci-
ences, Tabriz, Iran

Article History
Received: April 5, 2022
Accepted:  June 26, 2022      
ePublished: June 29, 2022

How to cite this article
Saboktakin L. Levels of Serum 
Calcium and Vitamin D in Childr-
en with Type 2 Diabetes. GMJ 
Medicine. 2022;1(1):19-22.

 ASPI | Afarand Scholarly Publishing Institute; Turkey

      ISSN: 2626-3041   GMJ Medicine    2022;1(1):19-22                 10.58209/gmjm.1.1.19

Levels of Serum Calcium and Vitamin D in Children 
with Type 2 Diabetes

C I T A T I O N    L I N K S

Copyright© 2022, the Authors | Publishing Rights, ASPI. This open-access article is published under the terms of the Creative CommonsAttribution-NonCommercial 4.0 International License which permits Share (copy and redistribute the material in any medium or format)and Adapt (remix, transform, and build upon the material) under the Attribution-NonCommercial terms.

[1] Effect of an educational ... [2] Socioeconomic impact ... [3] Hypertension [4] Hypertension 
is a ... [5] Blum in hypertension ... [6] Main Results of ... [7] Systematic review ... [8] Self-
reported prevalence ... [9] Social disparities ... [10] Prevalence and ... [11] The relationship 
... [12] Behavioural risk ... [13] Relationship between ... [14] Analysis of factors ... [15] The 
effect of ... [16] Analysis of hypertension ... [17] Analysis of sociodemographic ... [18] 
Characteristics of hypertensive ... [19] Determinants of ... [20] Masked hypertension ... [21] 
Risk factors for ... [22] Lichen sclerosus and ... [23] The influence of ... [24] Relationship of 
lifestyle ... [25] Factors related to ... [26] The effect of physical ... [27] Obesity, hypertension, 
and ... [28] Relationship between ... [29] The relationship between ... [30] Factors associated 
... [31] Incidence of hypertension ... [32] Salt consumption ... [33] Risk factors related ... [34]
Correlation of food ... [35] The relationship between ... [36] Factors affecting ... [37] 
Dominant factors in ... [38] The relationship between ...

Aims West Java has the second highest incidence of hypertension in the country, with a 
prevalence of 36.79% in the city of Bandung. The elderly have the highest rate of hypertension 
among all age groups. This study aimed to investigate non-modifiable and modifiable risk 
factors, as well as the most common risk factors related to hypertension in the elderly.
Instruments & Methods In this cross-sectional, all patients who visited and received 
treatment at the general polyclinic and were registered in the Neglasari Health Centre’s 
report registration were investigated. There were 245 respondents in this survey. A basic 
random strategy was used to collect samples. Data were collected using questionnaires and 
observation sheets and analyzed by Chi-square test and multiple logistic regression.
Findings Age (p=0.000), family history (p=0.015), obesity (p=0.0001), physical activity 
(p=0.003), stress (p=0.000), excessive salt consumption (p=0.007), alcohol drinking 
(p=0.0001), and inadequate fiber consumption (p=0.0001) were risk factors for hypertension 
in the elderly. The degree of stress was the most important risk factor for the occurrence of 
hypertension in the elderly (OR=4.2).
Conclusion Both non-modifiable (age and family history) and modifiable (obesity, physical 
activity, stress, excessive salt consumption, alcohol consumption, and low fiber consumption) 
factors can influence the occurrence of hypertension. Stress is the most significant factor 
linked to hypertension.
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Aims This study aimed to investigate the prevalence of hypoxic encephalopathy in patients 
with COVID-19 and its relationship with in-hospital mortality.
Instruments & Methods A multicenter prospective study was conducted on 1277 patients 
with SARS-CoV-2 infection. All patients were evaluated based on age, severity of disease course, 
presence or absence of typical symptoms of COVID-19, presence of exacerbating chronic 
conditions, and presence of developed acute neurological complications. Patients with signs 
of encephalopathy were identified among patients with acute neurological complications, 
and a differential diagnosis was carried out to identify hypoxic encephalopathy. The data 
relating to severe patients with hypoxic COVID-19-associated encephalopathy was studied 
thoroughly for the chronology of the onset of symptoms, detection of the SARS-CoV-2, the 
similarity of test results, and diagnostic clinical examinations.
Findings Hypoxic encephalopathy was identified as the most severe complication among 
patients with neurological disorders. Most often, older patients had a severe course of the 
disease. 20% of patients had obtained disorders of the nervous system. 92% of them were 
diagnosed with hypoxic encephalopathy, which led to death in 95% of cases.
Conclusion SARS-CoV-2 hypoxic encephalopathy may lead to a poor prognosis for the course 
of the disease in the vast majority of patients with neurological complications. It means that 
this serious complication should be investigated more carefully for possible prevention, early 
diagnosis, effective treatment, and long-term rehabilitation for patients with COVID-19.
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Introduction 
Vitamin D is one of the fat-soluble vitamins that 
plays an important role in the body, which involves 
maintaining the health of bone, teeth and joints and 
helping the function of the immune system. This 
vitamin is found in certain foods, but in the body, in 
the event of exposure to the sun [1]. 
Symptoms of vitamin D deficiency are bone pain and 
muscle weakness to reduce and weak immune 
system [2]. While prolonged shortages can cause 
abdominal obesity, increased blood pressure, 
psoriasis, osteoporosis, chronic fatigue, Alzheimer's 
disease, cancer and type of type 2. Vitamin D helps 
improve insulin sensitivity - a hormone responsible 
for adjusting blood glucose levels - and thus reduces 
the risk of insulin sensitivity, which is often a 
background for type 2 diabetes [3, 4]. 
Some researchers believe that this vitamin may help 
the production of insulin in the pancreas. In the ideal 
state of vitamin D levels should be between 20 and 
56ng/ml, each of which is less than this rate as 
vitamin D deficiency. It is also taken. It is now clear 
that increasing vitamin D in the body of 60 to 
80ng/ml contributes to blood glucose control, which 
is essential for people with diabetes [5, 6]. 
At the same time, with the effect of effective vitamin 
D receptors on insulin secretion, vitamin D also 
stimulates the receptors affecting insulin sensitivity 
[7]. Due to a complex physiological process, 
interference and binding between these receptors 
increases the number of insulin receptors in the 
body [8]. It gives such vitamin D to insulin 
sensitivity by activating the receptors to regulate the 
metabolism of fatty acids in the muscles and body 
fat. According to the relationship between vitamin D 
and calcium and insulin secretion, the presence of 
calcium for the muscles. And the fat reaction to 
insulin is essential that causes insulin and glucose 
and without vitamin D, there will be no calcium [9, 
10]. 
Study results showed that people who receive high 
levels of vitamin D decreased by 43% diabetes 
mellitus, as well as another study showed that 
higher levels of vitamin D in mice were associated 
with a decrease in the prevalence of type 2 diabetes 
[11].  
Due to the fact that vitamin D and calcium in 
diabetes can play a major role in diabetes, and 
informed of preventive measures, the present study 
aims to serum calcium and vitamin D Status in 
Patients with Type 2 Diabetes was done. 

Instrument and Methods 
Study design 
This descriptive study was conducted during 2018 
with participation of 122 children with type 2 
diabetes. Sampling by non-probable and ready-made 
method was conducted by examining the records of 
patients with diabetes referring to the office of the 

physicians of the children of Tabriz University of 
Medical Science. 
Entry and exit criteria 
The criteria for entering the study included: children 
in two to 8 years, referring to the expertise of 
endocrine expertise, satisfaction with participation 
in the study. Exit criteria included: consumption of 
supplements containing calcium and vitamin D, 
history of liver and kidney disease, history of 
reacting, history of dialysis and the history of 
malignant cancers. 
Clinical, anthropometric and biochemical 
evaluation 
Age, sex, duration of diabetes, other diseases (based 
on the information contained in the case) and the 
anthropometric characteristics of individuals 
including height, weight and body mass index by 
nutrition, review, and in The information form was 
recorded. To evaluate biochemical indices (vitamin 
D and calcium), 100cc blood from patients in fasting 
state was taken by the expert in the laboratory. 
Blood samples were transferred to the laboratory in 
less than an hour at a temperature of 2 to 8°C and 
immediately centrifuge in the laboratory. Serum was 
detached until the checkout at a negative 
temperature of 8°C was kept. 
Ethical Considerations 
This study was conducted after approval in the 
Ethics Committee of Tabriz University of Medical 
Sciences (ir.tbzmed.rec.1397.870). For vitamin d 
and calcium tests, no cost was received; Patient 
parents signed consciously informed consent after 
explaining the goals of the research and awareness 
of this study. 
Statistical analysis 
Data were analyzed by clinical, anthropometric and 
biochemical studies in SPSS 21 software. 
Kolmogorov-Smirnov test was performed. The mean 
and standard deviation and frequency of sex were 
calculated and Pearson correlation test was used to 
analyze the data. 

Findings 
The average age of participants in the study was 5 
years. The majority of them (75) were girls and the 
body mass index was all participants in the 
overweight range. The mean serum calcium level 
was 9.45±0.85mg/dl and the average serum levels of 
vitamin D were 10.99±1.14ng/ml. Serum vitamin D 
levels were divided into three levels of severe 
deficiency, mild and natural deficiency; Also, serum 
calcium levels were divided into two normal and 
abnormal levels. Body mass index and diabetes time 
based on vitamin d and calcium group showed a 
significant difference between groups; This means 
that the low serum levels of vitamin D and calcium 
are predictors of diabetes in children (Table 1). 
The relationship between the duration of diabetes 
and serum levels of vitamin d and serum calcium 
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levels indicated that the severity of vitamin D and 
calcium was lower, the duration of diabetes is also 
higher (Table 2). 

Table 1) Comparison of serum vitamin D and calcium levels 
based on body mass index in participants in study 
Parameter BMI

Normal 
BMI
Non-Normal 

p
Value

Severe deficiency of
vitamin D

9.65±0.89 6.78±0.39 0.041 

Mild shortage of vitamin D 25.41±8.15 18.41±3.65 0.026 
Vitamin D normal 35.14±12.69 25.96±12.22 0.027 
Serum level of normal 
calcium

8.29±0.45 6.12±0.63 0.036 

Serum level of Non- normal 
calcium

15.15±1.37 12.63±1.06 0.027 

Table 2) Comparison of serum vitamin D and calcium levels 
based on duration of diabetes 
Parameter 1-2 years More than 2

years
p
Value

Severe deficiency of
vitamin D

9.41±0.96  7.96±0.45  0.005 

Mild shortage of vitamin D 23.47±5.59  15.24±3.85  0.014 
Vitamin D normal 33.47±10.49  20.10±8.34  0.029 
Serum level of normal 
calcium

8.55±0.96  6.79±0.56  0.014 

Serum level of Non-normal 
calcium

16.45±1.96  12.94±1.55  0.029 

Discussion
Many topics about calcium have been published 
recently. Some of this news is about calcium intake, 
such as the link between heart disease and calcium 
overdose, but it is better not to jump to conclusions 
and not to rule out calcium supplements [12]. 
Calcium is one of the most abundant minerals in the 
body and is responsible for the strength of bones 
and teeth, as well as in functions such as hormone 
transfer, nerve conduction and muscle function, etc. 
Most of the calcium in our body is stored in our 
bones and teeth. As we age, bone formation slows 
and bone extraction increases (bone loss), so 
calcium supplements are recommended for the 
elderly [13]. 
Calcium is found in foods such as dairy products, soy 
products, canned fish, dried beans, and calcium-
fortified foods such as orange juice or breakfast 
cereals. Some nutritional recommendations list the 
amount of calcium you need based on age and 
gender, as well as the amount of calcium in your diet 
[14]. 
By looking at the nutritional information of foods, 
one can know the amount of calcium in it. Calcium is 
often given as a percentage of the daily requirement 
(DV%) and is less in milligrams. The allowable 
amount of calcium for most adults and children over 
4 years is 1000 mg per day. Foods that provide 20% 
or more of our daily calcium needs are good sources 
of calcium [15]. 
But most people, especially postmenopausal women, 
split a thousand milligrams of calcium into two 
equal meals of 500 milligrams because at this dose 
more calcium is absorbed by the digestive tract. 

Caffeine and alcohol reduce calcium absorption. 
Foods containing phytic acid and oxalic acid also 
block calcium absorption [16]. Phytic acid is found 
in whole grain products that contain fiber, as well as 
in beans and nuts. Oxalic acid is also found in plants 
such as spinach and sweet potatoes. Note that you 
should not completely eliminate these foods from 
your diet because the key to good health is a 
balanced diet [17]. 
Another key issue is the presence of vitamin D, 
which is essential for calcium absorption. Many 
calcium supplements also contain vitamin D. The 
amount of vitamin D required also varies depending 
on the age and area in which people live. People who 
live in areas with low sunlight or people with darker 
skin need more vitamin D [18]. 
The amount of calcium and vitamin D required for 
each person should be determined by health 
counselors. Remember that there are several factors 
involved in determining how much calcium you 
need. The function of your kidneys plays a major 
role in calcium metabolism, and chronic kidney 
disease can reduce or increase the amount of 
calcium in your body, both of which can put your 
health at risk [19]. 
The results of a study in a very large population 
showed that insulin secretion improved in people 
who took vitamin D and calcium supplements 
compared to those who did not, and that Hb A1c 
increased less in the group taking vitamin D and 
calcium supplements He was from a group that did 
not receive vitamin D. But the researchers 
acknowledged that these results were not seen in 
people who consumed only calcium, and that 
calcium supplementation had no effect on any of the 
factors [20, 21]. 
One of the limitations of this study was the lack of 
other biochemical indicators related to calcium and 
vitamin D levels. It seems that other studies with 
more samples and a comprehensive study of serum 
calcium and vitamin D levels, which can be done due 
to seasonal changes in vitamin D at different times of 
the year, can clarify the serum status of calcium and 
vitamin D Help in children with diabetes. 

Conclusion
In summary, considering the high prevalence of 
hypovitaminosis D in children with diabetes and 
considering the harmful effects of this deficiency on 
bone, insulin secretion and insulin sensitivity, it is 
necessary to find a suitable solution to solve this 
problem. It seems that vitamin D supplementation in 
children with diabetes in winter, when the rate of 
deficiency is very high, can be a practical solution to 
reduce the problems caused by this deficiency. 
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