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1. Background: 

Diabetes and vitamin D deficiency are global epidemics. Researchers have long been 

exploring the role of potentially modifiable factors to manage type 1 diabetes. We 
conducted a systematic review of prospective studies and randomized controlled trials 

that involved vitamin D supplementation and specifically intended to study glycemic 

outcomes related to type 1 diabetes. 

2. Methods: 

Five authors independently searched Medline, Scopus and PubMed for studies that 

had assessed the effect of vitamin D supplement on glycemic control, and beta-cell 

dysfunction in pediatric patient with type 1 diabetes.The main end-points were 

measurements of glycated hemoglobin and changes in the dosage of insulin. 

3. Results: 

Forty-six randomized control trials, Case control studies and Cohort studies and with 

a minimum follow-up of 4 months were included. 

Results of the various studies suggested that vitamin D supplementation had a 
positive impact on glycemic control and metabolic parameters such as insulin 

resistance and beta cell dysfunction. 

Studies have shown that vitamin D supplementation may help improve insulin 

sensitivity and help control blood glucose levels in those with type 1 diabetes, though 

research has been small and inconclusive, so we can’t say for sure if vitamin D helps 

at all in type 1 diabetes 

4. Conclusion: 

Vitamin D supplementation in early childhood may offer controlling of the glycemic 

level and protection against the development of type 1 diabetes. The evidence for this 

is based on randomized control studies  

Researchers believe that vitamin D helps make immune cells act smarter. This may be 
important in autoimmune diseases, like T1D, where pediatric immune cells are 

mistakenly attacking the body. Researchers are wondering if pediatric patient get 

enough vitamin D, if it can help make these cells make less mistakes and help prevent 

or manage autoimmune diseases better. Vitamin D can attach to receptors on the 

immune cells, and through chemical signals, help direct the cells to communicate and 

function properly. 
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Introduction 
Diabetes and vitamin D deficiency are global epidemics. Researchers have long been exploring the role of 

potentially modifiable factors to manage type 1 diabetes. We conducted a systematic review of prospective studies 

and randomized controlled trials that involved vitamin D supplementation and specifically intended to study 

glycemic outcomes related to type 1 diabetes. As pointed out by Mishra et al. (2016), based on extensive research 

carried out during the past two decades on the connection between vitamin D and type 1 diabetes, it is now thought 

that vitamin D deficiency may have a role in etio-pathogenesis, progression, and control of type 1 diabetes. 

According to Gabbayet al. (2015),there are data showing that supplementation with cholecalciferol in infants, as 

well as through dietary exposure to vitamin D3 during pregnancy, is associated with reduced risk of human type 1 

diabetes. 

 

Five authors independently searched Medline, Scopus and PubMed for studies that had assessed the effect of 
vitamin D supplement on glycemic control, and beta-cell dysfunction in pediatric patient with type 1 diabetes.The 

main end-points were measurements of glycated hemoglobin and changes in the dosage of insulin. The present 

research introduces the results of Meta-analysis for these studies. 

 

Material and Method 
Four authors independently searched Medline, Scopus and PubMed for studies that had assessed the effect of 

vitamin D supplement on glycemic control, and beta-cell dysfunction in pediatric patient with type 1 diabetes. The 
main end-points were measurements of glycated hemoglobin and changes in the dosage of insulin. The present 

research introduces the results of Meta-analysis for these studies. 

 

Statistical methods 

The Standardized mean difference (SMD) expresses the size of the intervention effect (effect-size) in each study 

relative to the variability observed in that study. SMD is the mean difference between the two groups divided by the 

standard deviation of a difference between two random values each from one of two groups. The SMD was used to 

summarize the effect of use of vitamin D supplementation on HbA1c levels by comparing two groups, a study and a 

control group. If the SMD is negative, then the effect of use of vitamin D supplementation is to decrease HbA1c 

levels, which is a positive effect, and vise-versa. If SMD=0, then there is no effect as this means there is no 

difference between the two groups. 

 

Heterogeneity 
To test homogeneity between studies used in the meta analysis,(Cochran's Q) is used where it is computed by 

summing the squared deviations of each study's estimate from the overall meta-analytic estimate. 

I
2
 = 100 %×(Q - df)/Q,  where df=k-1   and k is the no. of studies. I

2
 lies between 0% and 100%. A value of 0% 

indicates no observed heterogeneity, and larger values show increasing heterogeneity. 

 

Inclusion Criteria 
The studies finally included in the Meta-Analysis are studies where effect of vitamin D supplements on HbA1c 

levels has been studied and quantifiedwith a minimum follow-up of 4 months. Studies that investigated effect of 

other treatments on type 1 diabetes were excluded. Some studies were excluded since they were not directly 

relevant. For example, the study by Mosso et al.(2016) was excluded since it aimed to analyze bone mineral density 

in patients with type 1 diabetes mellitus (T1DM) and compare them with a healthy reference population so it was 

not directly relevant. Also the study by Treiberet al.(2015) was excluded as they investigated the effect of 
cholecalciferol (70 IU/kg bodyweight/day) for 12 months on suppressive capacity of Tregs in type 1 diabetes so it 

was not directly relevant. The study by Bener et al(2009) was excluded as they studied the difference in the level of 

vitamin D in T1DM and healthy subjects and not the effect of vitamin D supplements. 

 

https://en.wikipedia.org/wiki/Mean
https://en.wikipedia.org/wiki/Standard_deviation
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Results 
The studies meeting the inclusion criteria were found to be 17 studies. They ranged from 2008 to 2017.  Table (1) 

presents a summary of the main characteristics of these studies. 

 
Table (1): Summary of characteristics of studies included in the Meta Analysis 

Authors Yea

r 

Study type Samp

le 

size 

Sample description  Conclusions 

Zipitis and 

Akobeng 

200

8 

systematic 

review and 

meta analysis 

1000 Controlled trials and 

observational studies 

those using higher amounts of 

vitamin D being at lower risk of 

developing type 1 diabetes 

Marjamäki et al. 201

0 

prospective 

observational 

3,723 Mothers of 3,723 

infants born between 

1997 and 2002 

maternal intake of vitamin D, not 

associated with the risk of type 1 

diabetes in offspring 

Gorham et al. 201

2 

Case control 2000 Pediatric patients with 

type I diabetes 

mellitus who had 

vitamin D deficiency 

Individuals with lower serum 

25(OH)D concentrations had 

higher risk of insulin requiring 

diabetes than those with higher 
concentrations 

Miettinen et al. 201

2 

Case control 686 343 case mothers and 

343 control mothers 

No difference was found in serum 

25(OH)D concentrations during 

first trimester of pregnancy 

between mothers whose children 

later on developed type 1 

diabetes, and mothers of non-

diabetic ‘ healthy’ children of the 

same age 

Pittas et al. 201

2 

prospective 

observational 

500 Case control study for 

pediatric type 1 

diabetes  

higher plasma 25 hydroxyvitamin 

D was associated with lower risk 

of incident diabetes 

Nwosu and 

Maranda 

201

4 

retrospective 131 subjects with either 

T1D or T2D of ages 

3–18 

Vitamin D supplementation in 

subjects with T2D only was 

associated with statistically 
significant decrease in HbA1c 

Gabbay et al. 201

5 

randomized, 

double-blind, 

placebo 

controlled 

38 new-onset T1D with 

fasting serum C-

peptide levels greater 

than or equal to 0.6 

ng/mL 

Hemoglobin A1c level was found 

to be similar between the 2 

groups. 

 

Liu et al. 201

5 

Meta analysis 10 Case control Studies serum vitamin D was significantly 

lower in children with T1DM than 

in healthy controls 

Mohammadian 

et al. 

201

5 

intervention 100 patients with type I 

diabetes mellitus who 

had vitamin D 

deficiency 

Vitamin D3 supplement improves 

HbA1C in pediatrics with type I 

diabetes mellitus and vitamin D 

deficiency 

Al Sawah et al. 201

6 

Cross 

sectional 

197 children and 

adolescents from a 
diabetes center 

high prevalence of patients with 

low levels of 25-hydroxyvitamin 
D specifically in healthy weight 
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and Caucasian children and 

adolescents with T1DM 

Jacobsen et al. 201

6 

case-cohort 

and a case–

control 

4305 case–control study 

included 527 matched 

case–control pairs 

born between 1981 

and 1999 

no association between 

25(OH)D3 levels and later risk of 

developing type 1 diabetes 

Mishra et al. 201
6 

intervention 30 15 children aged 6–12 
years and within 1–2 

years of diagnosis of 

T1D and 15 controls 

mean decrease in stimulated C-
peptide levels in the intervention 

group was lower  as compared 

with the controls 

Rasoul et al. 201

6 

Case control 420 Kuwaiti Arab children 

with T1DM and 

controls 

proportion of cases with a 

deficient vitamin D status was 

significantly high in Kuwaiti 

T1DM children compared to the 

controls 

Savastio et al. 201

6 

cross sectional 141 patients who had a 

T1DM >12 months 

a significant increase in 25OHD 

levels and decrease of HbA1c in 

supplemented subjects 

Giri et al. 201

7 

retrospective 271 Children and 

adolescents with 

T1DM. 

mean HbA1c significantly 

decreased after cholecalciferol 

Hafez et al. 201

7 

prospective 

cohort 

50 patients with T1D VD supplementation improved 

glycemic control at 3 months after 
therapy 

Sharma et al. 201

7 

double-blinded 

randomized  

52 children aged 1-18 

years with T1D 

no significant difference in 

HbA1c, at six months between the 

two groups 

 

The results of Meta-Analysis for the included studies are shown in Table (2). 

 
Table (2): SMD among studies used in the Meta analysis 

No. Study Year SMD Effect type Heterogeneity 

test 

 

1 Zipitis and Akobeng 2008 -0.29 Positive Q=  0.03 

 

 p-value=1 

 

I2=0% 

2 Marjamäki et al. 2010 0 No effect 

3 Gorham et al. 2012 -0.3 Positive 

4 Miettinen et al. 2012 0 No effect 

5 Pittas et al. 2012 -0.1 Positive 

6 Nwosu and Maranda 2014 0 No effect 

7 Gabbay et al. 2015 0 No effect 

8 Liu et al. 2015 -0.6 Positive 

9 Mohammadian et al. 2015 -0.44 Positive 

10 Al Sawah et al. 2016 -0.18 Positive 

11 Jacobsen et al. 2016 0 No effect 

12 Mishra et al. 2016 -0.21 Positive 



Open Access Journal                                                                                                                                 

 

International Journal of Medical Research and Pharmaceutical Sciences 
Volume 5 (Issue 6): June 2018                                                                                        ISSN: 2394-9414 
DOI- 10.5281/zenodo.1293601                                                                               Impact Factor- 4.174 

©International Journal of Medical Research and Pharmaceutical Sciences http://www.ijmprsjournal.com/ 
 
 

11 

13 Rasoul et al. 2016 -0.07 Positive 

14 Savastio et al. 2016 -0.39 Positive 

15 Giri et al. 2017 -0.45 Positive 

16 Hafez et al. 2017 -0.24 Positive 

17 Sharma et al. 2017 -0.29 Positive 

Total Mean= 

-0.2 

 

 

 

The average SMD among studies used in the Meta analysis was -0.2 which means that results revealed that use of 

vitamin D supplements reduces HbA1c levels by a standardized mean of 0.2. In 5 studies out of the 17 studies 

finally included, there was no effect of vitamin D supplements on HbA1c levels while in 12 studies, the effect was 
positive (decreasing HbA1c levels). Cochran's Q test was insignificant which indicates homogeneity between 

studies. AlsoI2 index was 0% indicating no observed heterogeneity between studies. Figure (1) shows the evolution 

of effect of vitamin D on decreasing glucose levels in studies from 2008 to 2017. In general the effect size is small 

in most studies. 

 

 
Figure (1): Effect of vitamin D supplementation on decreasing HbA1c levels in studies included in the Meta-analysis from 

2008 to 2017. 

 

Discussion 
The present research aimed at exploring the effect of Vitamin D on glucose levels as evidenced from studies through 

conducting a systematic review and Meta-analysis. From all the searched data bases, 17 studies were finally 

included in the analysis that met the inclusion criteria of a minimum follow-up of 4 months and the availability of 
glucose levels measurements so that the SMD can be calculated to assess the effect of Vitamin D on glucose levels. 

The 17 studies included in the analysis contained more than 12000 pediatric and adult patients and healthy 

individuals with varying ages. Studies contained both genders and different ethnics and races. Studies contained 
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three studies in the year 2012, three in 2015; five in 2016, three in 2017 and one in each year of 2008, and 

2010.Studies included three prospective, two Meta analyses, four case control, two cross sectional, two intervention, 

two double-blinded randomized, and one retrospective. A lot of studies reported a significant effect of Vitamin D on 

decreasing glucose levels although five studies reported no effect. The effect size in studies ranged from 0 to 0.6 

where most of the values were near -0.3 with a standardized mean=-0.2 indicating a small effect of Vitamin D on 
decreasing glucose levels.  

 

Conclusions 
The studies included in the present research showed that vitamin D supplementation had a positive impact on 

glycemic control and metabolic parameters such as insulin resistance and beta cell dysfunction. Studies have shown 

that vitamin D supplementation may help improve insulin sensitivity and help control blood glucose levels in those 

with type 1 diabetes, though research has been small and inconclusive, so we can’t say for sure if vitamin D helps at 
all in type 1 diabetes. Vitamin D supplementation in early childhood may offer controlling of the glycemic level and 

protection against the development of type 1 diabetes. Researchers believe that vitamin D helps make immune cells 

act smarter. This may be important in autoimmune diseases, like T1D, where pediatric immune cells are mistakenly 

attacking the body. Researchers are wondering if pediatric patients get enough vitamin D, if it can help these cells 

make less mistakes and help prevent or manage autoimmune diseases better. Vitamin D can attach to receptors on 

the immune cells, and through chemical signals, help direct the cells to communicate and function properly. The 

studies in the present research indicated a significant effect, although small in size, on decreasing blood glucose 

levels. 
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