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The prevalence of DM is increasing worldwide, especially in 
the Middle Eastern region which has the highest prevalence 
of type II DM (10.9%)1,2. DM, in the long-term, results in 
multi-system microvascular complications including diabetic 
retinopathy (DR) which is the leading cause of preventable 
blindness in the middle-aged population3. Several risk factors 
might increase the severity of DR including poor compliance 
and long duration of DM4,5. Prevalence of vitamin D deficiency 
(VDD) is very high worldwide6. Indoor  living conditions 
with minimal exposure to sunlight are the main causes of the 
increasing number of patients with VDD in the Middle East7,8. 

Deficiency of vitamin D was considered to play a role in the 
development of cancers, infections, autoimmune diseases, 
diabetes and its complications9. Vitamin D receptors are 
present in large numbers in the retina, and VDD is thought to 
play an important role in the pathogenesis and development of 
DR10-12. Nevertheless, there is inadequate evidence to associate 
the degree of VDD and the severity of DR.

The aim of this study is to evaluate the prevalence of VDD 
among type II DM patients and to evaluate its relationship with 
the severity of DR. 
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Objective: To evaluate the prevalence of vitamin D deficiency (VDD) in patients with type 
II diabetes mellitus (DM) and evaluate the relationship between deficiency of vitamin D and 
severity of diabetic retinopathy (DR). 

Design: A Prospective Observational Study.

Setting: Ophthalmology Department, King Hamad University Hospital, Bahrain.

Method: Three hundred patients were included in the study. The inclusion criterion was patients 
with type II DM and the exclusion criterion was patients who were on vitamin D supplementation. 
DR was classified clinically into three groups: No Diabetic Retinopathy (NDR), Non-Proliferative 
Diabetic Retinopathy (NPDR) and Proliferative Diabetic Retinopathy (PDR). Level of vitamin 
D was classified according to serum 25-hydroxyvitamin D (25(OH)D) into three groups: normal, 
insufficient and deficient. 

Result: Low level of serum 25(OH)D was commonly found in type II DM patients, with a prevalence 
of 92%. There was a significant decrease in 25(OH)D concentrations with the advanced stages 
of DR. Patients with PDR had significantly lower serum 25(OH)D concentrations compared to 
other groups. 

Conclusion: VDD was commonly found in type II DM patients. Lower serum 25(OH)D levels 
were associated with more severe DR. In our study, all of the PDR patients had VDD and the 
lowest serum 25(OH)D levels (<20 ng/ml).
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METHOD

Three hundred patients with type II DM were included in the 
study. Patients who received vitamin D supplements were 
excluded from the study. Dilated fundus examination, fundus 
photography and optical coherence topography of macula were 
performed. DR was classified according to The International 
Clinical Disease Severity Scale: No Diabetic Retinopathy 
(NDR), Non-Proliferative Diabetic Retinopathy (NPDR) and 
Proliferative Diabetic Retinopathy (PDR)13. Serum 25(OH)D 
was measured for all patients and vitamin D level was classified 
according to the Centers for Disease Control and Prevention: 
Normal (>30 ng/ml), Insufficient (20-30 ng/ml) and Deficient 
(<20 ng/ml)14. P-value was calculated using Chi-square test. 
The strength of the association was calculated using Pearson 
Correlation Coefficient (R).

RESULT

A total of 300 patients with type II DM were included in the 
study; 150 (50%) patients had NDR, 99 (33%) patients had 
NPDR and 51 (17%) patients had PDR. The majority of type 
II DM patients had reduced levels of vitamin D (25(OH)D 
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<30ng/ml) with a prevalence of 92%. Mean serum 25(OH)D 
concentration in type II DM patients was 17.2 ng/ml. Serum 
concentration of 25(OH)D was inversely associated with the 
severity of DR (P-value = <0.000005, R=-0.27). The PDR 
group had significantly lower serum 25(OH)D concentrations 
compared to NDR and NPDR groups, see table 1. Mean serum 
25(OH)D concentration in PDR patients was 12.6 ng/ml. 
Fifty-seven (9%) patients of NDR group, forty-six (15.3%) of 
NPDR group and 27 patients (9%) of PDR group had vitamin 
D deficiency, see figure 1. 

DISCUSSION

DM is a high-prevalence disorder affecting more than 300 
million individuals worldwide; the Middle East region is 
considered to be the highest in adult DM patients with a 
prevalence of 10.9%1,2. In addition to affecting the quality of 
life, it has multi-system long-term complications which have to 
be monitored and managed accordingly. These complications 
are divided into microvascular and macrovascular, with 
the former being more prevalent4. DR is the most common 
microvascular complication and is the leading cause of 
blindness in middle-aged population worldwide3. Several risk 
factors have been implicated such as poor glycemic control, 
long duration of diabetes, obesity and hypertension5. 

Vitamin D, also known as cholecalciferol, is a vital metabolite in 
different body organs. Its metabolized form, 25-hydroxyvitamin 
D (25(OH)D), is necessary for the regulation of endocrine and 

autocrine systems. The human body can obtain vitamin D from 
two main sources, either internal production via cutaneous 
synthesis after exposure to ultraviolet light or external via 
dietary or supplementation. Vitamin D deficiency has a high 
prevalence worldwide. Multi-factorial conditions can affect 
vitamin D concentration, the most common of which among 
Middle Eastern population is the lack of vitamin D rich food 
and inadequate sunlight exposure due to indoor activities and 
cultural clothing customs8. Different levels of 25(OH)D have 
been quoted, and no common definitions were established for 
a definite level. According to the Centers for Disease Control 
and Prevention, a 25(OH)D mean serum level of <20 ng/mL is 
generally acknowledged as vitamin D deficiency, a mean serum 
level of 20–30 ng/mL as insufficient, >30 ng/mL as inadequate 
and >75 ng/mL as sufficient14,15.

Multiple diseases are linked to VDD, such as cancers, 
infections, autoimmune diseases, diabetes mellitus and 
its complications9. Several studies to evaluate the relation 
between VDD and the existence of DR found controversial 
results11,12. Vitamin D receptors are found in multiple body 
tissues, including the pancreatic cells in which vitamin D 
could alter the body insulin secretion mechanism and insulin 
body sensitivity as well. In addition, retinal cells have shown 
to have a large number of vitamin D receptors10. Different 
mechanisms may explain the role of vitamin D deficiency 
in the pathogenesis of diabetic retinopathy additional to its 
effect on insulin secretion and sensitivity. Vitamin D has an 
inhibitory effect on inflammatory responses by regulating 
different inflammatory markers such as B and T lymphocytes, 
C-reactive protein, TNF-α, interleukin 10 and interleukin 
4 which could prevent and treat the complications of DM16. 
Moreover, vitamin D plays an important role in preventing 
vascular smooth muscle cells proliferation and angiogenesis16. 
Therefore, a decrease in vitamin D concentrations could reduce 
these anti-inflammatory effects and lead to the development and 
progression of DR as it is characterized by vascular changes 
including neovascularization secondary to vascular endothelial 
growth factor release by ischemic retina13. 
	
We found a close relationship between VDD and DR and 
confirmed the results of some previous studies6,12,15. It showed 
an inverse association between vitamin 25(OH)D concentration 
and the severity of DR. Hence, PDR group showed the lowest 
concentration of 25(OH)D than other groups. These findings 
do not ascertain that treating VDD can stop the DR from 
progression or whether vitamin D supplementation may 
prevent DR formation.

CONCLUSION

Low serum 25(OH)D level (insufficient or deficient) was 
common in type II DM patients with a prevalence of 92%. 
In our study, vitamin D level was significantly inversely 
related with severity of DR. Patients with VDD should 
be screened and treated as needed to prevent progression 
of the disease to proliferative stage. Whether vitamin D 
supplementation may treat or prevent DR in patient with 
type II DM remains to be investigated. 
__________________________________________________
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Table 1: Serum 25-Hydroxyvitamin D (25[OH]D) Levels 
among Diabetic Retinopathy Patients

 Normal
 Serum

25(OH)D
(>30 ng/ml)

 Serum 25(OH)D
Insufficiency
(20-30 ng/ml)

 Serum 25(OH)D
Deficiency

(<20 ng/ml)
Total

NDR 15 (5%) 48 (16%) 87 (29%) 150 (50%)

NPDR 7 (2.3%) 30 (10%) 62 (20.7%) 99 (33%)

PDR  0 0 51 (17%) 51 (17%)

Total 22 (7.3%) 78 (26%) 200 (66.7%) 300 (100%)

�

Figure 1: Serum 25-Hydroxyvitamin D (25[OH]D) Levels 
in Patients Grouped into Different Diabetic Retinopathy 
Stages
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