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Introduction 

Polycystic ovary syndrome (PCOS) is the most 

common endocrine disorder in women of reproductive age, 

with a prevalence of 6–10% in the general population. 

PCOS is characterized by the following: ovulatory 

dysfunction resulting in oligo-amenorrhea and/or 

anovulation, hyperandrogenism and/or hirsutism, and the 

presence of polycystic ovarian morphology by ultrasound 

(Li et al., 2011). 

It may also create long-term health risks, such as 

type 2 diabetes, endometrial cancer and cardiovascular 

disease as it is associated with anovulation, 

hyperinsulinemia and central obesity (Haoula et al., 2012). 

 Vitamin D has important roles in various parts 

of the body, especially in the bones. The active form of 

vitamin D plays an important role in bone metabolism, 

regulation of calcium-phosphorus equilibrium and cell 

differentiation and proliferation (Studzinsk et al., 1993). 

Vitamin D also plays a physiologic role in 

reproduction including ovarian follicular development and 

luteinization via altering anti-müllerian hormone (AMH) 

signalling, follicle-stimulating hormone sensitivity and 



  

 
 

2 

progesterone production in human granulosa cells (Irani 

and Merhi, 2014). 

It also affects glucose homeostasis through several 

roles. The potential influences of vitamin D on glucose 

homeostasis include the presence of specific vitamin D 

receptor (VDR) in pancreatic β-cells and skeletal muscle, 

the expression of 1-α-hydroxylase enzyme which can 

catalyze the conversion of 25-hydroxy vitamin D 

[25(OH)D] to 1,25-dihydroxyvitamin D, and the presence 

of a vitamin D response element in the human insulin gene 

promoter (Alvarez and Ashraf, 2010). 

It also increases insulin synthesis and secretion and 

regulates steroidogenesis in the human ovarian tissue 

(Parikh et al., 2010). 

Vitamin D deficiency is quite common in the general 

population. In fact, in several studies, vitamin D levels 

were found to be below 20 ng/ml in 10-60% of adults 

(Lips, 2010). 

Serum 25-hydroxy vitamin D (25-OH D) 

concentrations of below 20 ng/ml are considered as  

vitamin D deficiency and serum 25-OH D concentrations of 

20-30 ng/ml are considered as vitamin D insufficiency 

(Holick, 2007). 
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There are many causes of vitamin D deficiency, 

including reduced skin synthesis and absorption of vitamin 

D and acquired and heritable disorders of vitamin D 

metabolism and responsiveness. Use of sunscreen, presence 

of pigment in the skin, patients with skin grafts for burns 

will cause a reduction in the synthesis of vitamin D. 

Obesity can cause decreased bioavailability due to reduced 

availability of vitamin D. The presence of liver failure and 

kidney disease will also interfere the metabolism of  

vitamin D (Holick, 2007) 

The underlying pathogenesis of PCOS are insulin 

resistance and compensatory hyperinsulinemia (Franks, 

1995). 

Increased insulin resistance causes an increase in 

weight which triggers hyperandrogenism and, thus, results 

in clinical symptoms. Although insulin resistance more 

frequently appears in obese patients (65%), it is less 

frequent in lean patients with PCOS (20%) (Dale et al., 

1992). 

Studies comparing vitamin D levels between patients 

with PCOS and healthy women with normal ovulation have 

yielded conflicting results. Some studies have shown that 

vitamin D levels do not change in patients with PCOS   (Li 

et al., 2011). 
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Others studies have reported higher levels (Panidis 

et al., 2005) or low levels of vitamin D (Wehr et al., 

2011). 

It has been found that body mass index (BMI) and 

insulin resistance negatively correlated with vitamin D 

levels and obese patients have been reported to have low 

levels of vitamin D (Wehr et al., 2011). 

One study revealed that insulin resistance was not 

correlated with vitamin D and that obesity was associated 

with low vitamin D levels (Muscogiuri et al., 2012). 

In a study on obese patients with PCOS by Palm et 

al. in 2012, insulin resistance parameters did not change 

after three-month supplementation of vitamin D while total 

testosterone and androstenedion levels decreased (Palm et 

al., 2012). 

In an observational study on 25 women with PCOS 

and 27 controls, Li et al reported an inverse correlation 

between the 25(OH)D levels and BMI, 72% of women with 

PCOS had vitamin D deficiency, of which 44% with severe 

deficiency (Thomson et al., 2012). 
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The same association was observed by Wehr et al in 

an observational study involving 206 PCOS women with 

72% of the population showed the evidence of vitamin D 

deficiency (25(OH)D serum<30 ng/ml) and noted the 

existence of an inverse association between 25(OH)D 

levels and BMI (Wehr et al., 2009). 


