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INTRODUCTION 
  

Diabetes mellitus can cause various 
complications and eventually leads to death.1,2 
According to Riskesdas 20133, the prevalence of 
diabetes mellitus in Indonesia was 2.1%, higher than 
it was in 2007, which was 1.1%. The International 
Diabetes Federation (IDF) stated that approximately 
5 million people died because of diabetes mellitus in 
2015 globally.2 One of the most common 
complications of diabetes mellitus is diabetic foot 
ulcers (DFU). DFU can cause amputation, which 
decreases the patient’s quality of life and increase 
the mortality rate.4 DFU has been a global health 
problem due to it can cause a decrease in quality of 
life in diabetic patients.5,6 

Low vitamin D serum levels were found in 
patients with DFU.7 Vitamin D is known to be 
correlated with wound healing and insulin resistance 
and is useful in predicting DFU.8 The effects of 
vitamin D supplementation are including 
phagocytosis induction, macrophage activation, 
insulin receptor expression activation, and cytokines 
down regulation.9-11 Vitamin D is also known to have 
an ability to affect the pancreatic beta cells and 
increase insulin sensitivity.12 The result evalution of 
vitamin D serum levels is not routinely done in DFU 
patients in Indonesia. The correlation between 
serum levels of vitamin D and DFU degree of 

severity needs to be studied in order to know the 
importance of its examination. 
 
METHOD 
 

This study is an observational study using a 
cross-sectional design to determine the correlation 
between the serum level of vitamin D and the 
severity degree of DFU. The study was conducted in 
RSCM from May to June 2019. The study subjects 
were adult DFU patients with a normal ankle-brachial 
index. The exclusion criteria were patients who had 
vitamin D supplementation within the past three 
months. Thirty DFU patients with normal ankle-
brachial index were grouped by their degree of 
severity according to the Wagner classification. The 
patients’ serum level of vitamin D was examined 
using the chemiluminescent immunoassay method. 
Univariate and bivariate analyses were done to 
investigate the correlation between the two variables 
using SPSS version 20. 
 
RESULTS 
 

Thirty subjects with DFU and normal ankle-
brachial index were included in this study. Eighteen 
subjects were male (60%), and 12 subjects were 
female (40%).  The average age of the subjects was 
57 years old, the Wagner classification grade median 
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Introduction: Diabetes mellitus can cause various complications, including diabetic foot 
ulcers (DFU). Vitamin D levels are known to be correlated with wound healing and insulin 
resistance. 
 
Method: This cross-sectional study aimed to determine the correlation between the serum 
level of vitamin D and the severity degree of DFU. Thirty DFU patients with normal ankle-
brachial index, grouped into degrees according to the Wagner classification, were included 
in this study. Their serum level of vitamin D was examined using the chemiluminescent 
immunoassay method. The correlation between these two variables was analyzed. 
 
Results: Patients were 18 males (60%) and 12 females (40%) with an average age of 57 
years. The average serum level of vitamin D was 10.58 ng/mL. A significant correlation was 
found between the serum level of vitamin D and the severity of DFU (r= -0.901, p <0.001). 
 
Conclusion: The serum level of vitamin D screening in DFU patients was strongly correlated 
with the degree of DFU. 
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was 3 with 0 – 5 range, and the average serum level 
of vitamin D was 10.58 ng/mL (Table 1). 

 
Table 1. Subjects characteristics. 

 
The serum level of vitamin D was found to 

be strongly correlated with the DFU degree of 
severity, according to the Wagner classification (p 
<0.001, r= -0.901, figure 1). 
 
 

Figure 1. A random diagram depicts the correlation 
between vitamin D serum levels and DFU severity 
degree according to Wagner classification. Spearman 
correlation test was done and resulted in a 
significant difference (p value <0.001) and strong 
correlation (r = -0.901). 
 
DISCUSSION 
 

This study included 30 DFU patients with a 
normal ankle-brachial index. Eighteen patients were 
male (60%), and 12 patients were female (40%). 
The subjects’ average age was 57 years old, and the 
average serum level of vitamin D was 10.58 ng/mL. 

There was no subject found to have a normal serum 
level of vitamin D, which is above 30 ng/mL. 
Therefore all of the study subjects’ vitamin D status 
was deficient. 

The correlation between serum level of 
vitamin D and DFU degree of severity was analyzed 
and resulted in a negative correlation. The higher 
the DFU degree of severity, according to the Wagner 
classification found in the subjects, the lower the 
serum level of vitamin D found. A study conducted 
by Dai J, et al. stated that severe vitamin D 
deficiency was significantly correlated with an 
increased risk of diabetic foot ulceration. The same 
study also stated that there was a significant 
decrease in vitamin D serum levels in patients with 
DFU. A different study from Zubair et al. stated that 
a low level of 25(OH)D had a significant effect on 
diabetic foot ulcer pathogenesis and was correlated 
with the severity of the ulcers. Tiwari, et al. stated 
that 25(OH)D levels were significantly lower in 
diabetic patients with infected ulcers. 

Sung CC et al. conducted a study in 2012 
and stated that the prevalence of hypovitaminosis D 
was found higher in patients with diabetes mellitus  
compared to the control group  (p<0.001).12  This 
study revealed that among all 30 study subjects, no 
subject had a normal serum level of vitamin D. 
Screening of vitamin D is recommended, and 
supplementation of vitamin D should be considered 
in patients with DFU. 
 
CONCLUSION 

 
The decrease in serum level of vitamin D 

was correlated with the degree of severity of diabetic 
foot ulcers. A screening of vitamin D serum levels 
should be done to patients with diabetic foot ulcers. 
Supplementations should be given to DFU patients 
with vitamin D deficiency. 
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Serum Level 

10.58 4.59 9.50 4.00 18.00 
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