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ABSTRACT 

Background: Vitamin D deficiency is widespread and coexisted with diabetes. However, the relation between Vitamin D 

level and glycemic control is not yet fully understood. This study examines the correlation between vitamin D level and 

glycemia indicators and diabetic microvascular complications. 

Methods: The study is a cross-sectional study, had been done at the outpatient department in Najran university hospital, 

Saudi Arabia from May 2019 to February 2020. 220 patients recruited by simple random sampling. 

Results: 60% of diabetes (n-130) had been using oral anti-glycemic medications, though most of them had uncontrolled 

glycemic status and had got microvascular complications. It is notable that among diabetes having a low vitamin D level; 

55.5% had high FBS, 45.6% had high RBS and 65% had high HBA1C. Besides,17% have retinopathy, 16.6% have 

nephropathy, 26.2% have peripheral neuropathy and 1.9% have a diabetic foot. 

Conclusion: The clinical and laboratory assessments are essential to control the glycemic state in diabetes. The study noted 

that an inverse relationship between the level of vitamin D with blood sugar levels and diabetic microvascular complications. 

To assure the feasibility of the prediction of vitamin D level in assessing the progress of diabetes further studies are needed. 
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INTRODUCTION

Diabetes mellitus is an impairment of insulin secretion that 

leads to raised blood glucose, impaired insulin action, or 

both. (1) Approximately 422 million people worldwide 

have diabetes in addition to one in two adults with diabetes 

is undiagnosed (212 million) (2). According to a recent 

review study, the estimated prevalence of diabetes in Saudi 

Arabia is around 33% (4). furthermore, diabetes continues 

to rise with a significant burden to the patients and health 

systems, and it is anticipated to reach 45.8% by 2030(3). 

In the management of diabetes, the optimum target is 

glycemic control to reduce the risk of diabetes sequelae 

(4).  

Initially, vitamin D deficiency was known as the cause of 

rickets. Furthermore, it was reported that vitamin D 

deficiency or insufficiency is associated with other 

diseases (5). Vitamin D deficiency is defined when the 

level of 25-hydroxyvitamin D in serum less than 20 ng/mL 

(<50 nmol/l) (6). Vitamin D deficiency is a common health 

problem worldwide. (7). Recently in Saudi Arabia, some 

studies have estimated the prevalence of vitamin D 

deficiency among different populations (adults, children 

and adolescents, newborns, and pregnant/lactating 

women) is 81.0 % (8). 
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Many studies implicating vitamin D deficiency in various 

health problems like insulin resistance, allergic condition, 

multiple sclerosis, and cancers, and its possible role in the 

treatment of these conditions are in evolution and more 

research is needed to ascertain these findings (9).   The 

glycemic control could be improved by vitamin D through 

stimulating insulin secretion; modifying systematic 

inflammation and immune responses, and reducing 

peripheral insulin resistance (10,11,12). Recent 

randomized controlled trials have not supported the notion 

that vitamin D supplementation can improve glycemic 

control in type 2 diabetes (13). Also, other studies have 

indicated negative results between vitamin D and glycemic 

state in populations of European descent (14, 15). 

However, the association between vitamin D level and 

glycemic status is not yet well understood and due to the 

high prevalence of diabetes in our community and the 

heterogeneous etiology; a more research has needed to 

investigate the link between vitamin D deficiency and 

glycemic control.  (16). Therefore, our study aimed to 

evaluate the relationship between vitamin D level and 

glycemic control status among diabetic patients at Najran 

university hospital. We hypothesis that vitamin D level 

might predict glycemic status in diabetes. 

METHODS 

The study was clinical observational; cross-sectional done 

from May 2019 to February 2020 at Najran university 

hospital in the Najran area in the Southern region of the 

Kingdom of Saudi Arabia. Najran university hospital has 

been serving all university staff, students, and their 

families. The hospital served 41048 patients in 2018. (17) 

The study population consisted of all the patients with 

Diabetes Mellitus attending the outpatient department 

clinics (family medicine, internal medicine, and endocrine 

clinic), except those with gestational diabetes. The study 

subjects were 220 patients recruited by simple random 

sampling. 

The data was collected from the patient medical records by 

using a checklist. The checklist was prepared by the 

researchers and revised by three family medicine 

consultants to assure its appropriateness with the purpose 

of the study.  

The study variables including serum vitamin D level as an 

independent variable, where the participants were 

classified into three groups; deficient if less than 20 ng/ml 

insufficient 21-29 ng /ml and normal >29 ng/ml. The 

dependent variables were the indicators of glycemic status, 

heamoglobineA1C (HbA1C), pre-prandial capillary 

plasma glucose, and postprandial capillary plasma 

glucose. According to the American Diabetes 

Association's (ADA) Standards of Care recommendation, 

participants were considered having controlled diabetes if 

their HbA1c was less than 7%, pre-prandial capillary 

plasma glucose 80–130mg/dL (4.4–7.2 mmol/L) and peak 

postprandial capillary plasma glucose<180mg/dL (10.0 

mmol/L). (18) 

The study included additional variables: demographic 

characteristics in form of age (<30/30-60/>60), gender 

(male/female), DM type (one-two), serving clinic (family 

medicine /internal medicine/endocrine) and treatment 

options (oral/mixed/injectable); coexisting health 

problems (hypertension, dyslipidemia, 

overweight/obesity, heart disease, and thyroid disease); 

diabetic microvascular complications (retinopathy, 

nephropathy, peripheral neuropathy, and diabetic foot). 

Ethical approval was obtained from the ethical committee 

of the faculty of medicine at Najran university and issued 

from Najran university hospital administration. The 

researchers conducted the study based on their funds. 

After checking for completeness of data, the coding had 

made to start the analysis. For statistical analysis, we used 

statistical package for social sciences (SPSS v. 23), from 

which we used: descriptive statistics to describe the basic 

features of the data in the study through frequencies and 

percentages with the graphical chart. Chi-square tests were 

performed to test the relations between variables in the 

study, which applied to determine any significant 

association between two categorical variables from a 

single population. The sample size was (N= 222), to 

minimize the bias associated with attrition and missing 

data, MCAR Test (Missing completely at random) was 

performed, the data found missing completely at random 

since p-value (> 0.05) was not significant at the 0.05 level. 

RESULTS 

Table 1 shows the frequencies and percent of the 

demographic data of the study sample. The highest percent 

of recruited patients were male (60.4%) about most of 

them, 62.9% were in middle age (30 - 60 years).  Most of 

the recruited patients (n=196, 90.7%) had type 2 DM and 

around 60% on oral anti-glycemic medications. 

Table 1: Basic characteristics of the study sample 

Variables Categories N % 

Clinic Family Medicine 69 31.2 

Internal Medicine 39 17.6 

Endocrine 113 51.1 

Gender Male 131 60.4 

Female 84 38.7 

Age <30 12 5.4 

30-60 139 62.9 

>60 70 31.7 

DM type Type 1 20 9.3 

Type 2 196 90.7 

Treatment Oral 130 59.6 

Mixed 61 28.0 

Injectable 27 12.4 

Figure 1 : Coexisting Health Problems 

Figure 2 : DM complications 
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Table 2: Association between Vitamin D level and glycemic control 

 

 

 

 

 

 

 

The glycemic control results show in Table 2 that (52.9%) 

had high FBS, (37.9%) had high RBS, and (58.6%) had 

high HbA1c. Chi-Square results show that around (55.5%) 

of patients with low vitamin D level had high FBS, 

(45.6%) of patients with low vitamin D levels had high 

RBS and (65%) of patients with low vitamin D level had 

high HBA1C. However, no of these associations between 

vitamin D level and glycemic control in diabetes are 
statistically significant (p > 0.05).

Table 3: Percentage & frequencies of diabetic microvascular complications among diabetes with different levels of vitamin D 

Diabetic microvascular complications 
Vit. D 

Total 
Low Normal High 

Retinopathy 

Yes Count 26 28 2 56 

% of Total 17.0% 18.3% 1.3% 36.6% 

No Count 53 42 2 97 

% of Total 34.6% 27.5% 1.3% 63.4% 

Nephropathy 

Yes Count 24 18 1 43 

% of Total 16.6% 12.4% 0.7% 29.7% 

No Count 49 50 3 102 

% of Total 33.8% 34.5% 2.1% 70.3% 

P. neuropathy 

Yes Count 43 36 1 80 

% of Total 26.2% 22.0% 0.6% 48.8% 

No Count 37 43 4 84 

% of Total 22.6% 26.2% 2.4% 51.2% 

D. foot 

Yes Count 3 3 0 6 

% of Total 1.9% 1.9% 0.0% 3.8% 

No Count 75 75 4 154 

% of Total 46.9% 46.9% 2.5% 96.3% 

 

Table 3 shows that among diabetic having low vitamin D 

level, 17% have retinopathy, 16.6% have nephropathy, 

26.2% have p. neuropathy and 1.9% have a diabetic foot.  

Nevertheless, Chi-Square Tests show no significant 

association between vitamin D level and any diabetic 

micro-complications. 

DISCUSSION  

In the present study, more than 60% of the study sample 

(n=222) were male in middle age (30 - 60 years). Similar 

studies have found a higher prevalence of type 2 diabetes 

among men than women. Furthermore, visceral fat was 

generally the strongest predictor of diabetes. (19, 20)  It 

was remarkable that 60% of diabetic patients (n-130) had 

been using oral anti-glycemic medications, even though 

most of the patients had uncontrolled glycemic status, high 

FBS, high RBS and high HbA1c with 52.9%,37.9% and 

58.6%, respectively. 

Cardiovascular disease is the leading cause of morbidity 

and mortality among individuals with diabetes which 

accounted for 68% of all diabetic death. (21) Despite that 

many cases are preventable; diabetes, obesity and 

dyslipidemia are known significant risk factors of 

cardiovascular disease (CVD) and stroke. The present 

study showed that 81% of diabetic patients were 

overweight and obese, while 66.7% had dyslipidemia and 

about half (47%) had hypertension. These findings were 

similar to the results of a study conducted in the gulf region 

revealed hypertension (83.40%), obesity (90.49%) and 

dyslipidemia (93.43%) among type 2 diabetes patients. 

(22) Likewise, several studies have found a link between 

overweight, dyslipidemia, hypertension and Vitamin D 

deficiency (VDD). (23)   Furthermore, the present study 

found that diabetic patients are more likely to develop 

microvascular complications; peripheral neuropathy, 

retinopathy and nephropathy as follows: 48%, 34% and 

25%, respectively.  

Vitamin D deficiency (VDD) is reported to be higher up to 

70.6% among people with diabetes. (24)  This study found 

Glycemic control Vitamin D Chi-Square 

(P-value) 
Low Normal High 

FBs 

Normal N 32 30 3 1.495 

(0.474) %  23.2% 21.7% 2.2% 

High N 40 32 1 

% 29.0% 23.2% 0.7% 

RBS 

Low N 1 2 0  

 

4.574 

(0.334) 

%  0.8% 1.5% 0.0% 

Normal N 36 41 2 

% 27.3% 31.1% 1.5% 

High N 31 17 2 

% 23.5% 12.9% 1.5% 

HBA1c 

Normal N 29 38 3  

3.155 

(0.206) 
% 17.2% 22.5% 1.8% 

High N 54 43 2 

% 32.0% 25.4% 1.2% 
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that among diabetes having low vitamin D level; 55.5% 

had high FBS, 45.6% had high RBS and 65% had high 

HBA1C with no of these associations were statistically 

significant (p>0.05). The result is consistent with the 

results of previous studies that have reported that VDD is 

associated with poor glycemic control. (25) Moreover, it is 

in contrast with previous research that found that vitamin 

D is not associated with HbA1c. (26) 

By looking at the correlation between the vitamin D and 

diabetic microvascular complications, despite statically no 

significance, we noted that among diabetes who have a low 

vitamin D level; 26.2% have peripheral neuropathy, 17% 

have retinopathy, 16.6% have nephropathy and 1.9% have 

a diabetic foot. These findings were in line with other 

studies that found there is a significant positive link 

between diabetic retinopathy and VDD in patients with 

T2DM. (27,28) The association between vitamin D 

deficiency and increase risk of diabetic peripheral 

neuropathy (DPN) in patients with type 2 diabetes was 

shown in the result of one meta-analysis (odds ratio [OR] 

2.88; 95 % CI, 1.84–4.50; p < 0.00001). Another meta-

analysis showed an independent association between 

vitamin D deficiency and increased risk of DPN in type 2 

diabetes (OR 2.68; 95 % CI, 1.67–4.30; p < 0.0001). (29) 

A meta-analysis by Pittas et al. reported that vitamin D 

deficiency was common in diabetes, and diabetic 

complications could be delayed by vitamin D 

supplementation. (30). 

Our goal in the treatment of diabetes is to control the blood 

sugar level and delay the onset of complications. To 

achieve this goal, a range of non-pharmacological 

measures are needed in addition to drug interventions and 

to monitor the progress regularly. Assessment through the 

clinical and laboratory measurements is essential in every 

visit.  As part of scientific explanations that examine the 

relationship between vitamin D level, blood sugar levels , 

and diabetes complications; it has been noted that vitamin 

D is high in diabetics, as well as an inverse relationship 

between the level of vitamin D in the blood with blood 

sugar levels and the diabetic complications. Although 

considering the limitations of observational study design 

to generalize the findings, the context of studies in the 

feasibility of the prediction of vitamin D levels in 

assessing the progress of diabetes calls for further 

observation, analysis, and linking of results. 
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