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ABSTRACT 
 

Aim: To determine the frequency of vitamin D deficiency in women with polycystic ovarian syndrome. 
Study design: Cross-sectional observational study 
Place and duration of study: Department of Obstetrics & Gynaecology, Muhammad College of Medicine, 
Peshawar from 1stOctober 2019 to 31st March 2020. 
Methods: One hundred and seven patients of polycystic ovarian syndrome between ages 18 to 42 years were 
enrolled in this study. Patient´s detailed demographics including age, body mass index, duration of disease and 
waist circumference were recorded after taking informed consent. Serum 25-hydroxyvitamin D level <20 ng/ml 
was considered as deficiency of vitamin D. 
Results: Twenty four (22.43%) patients were <25 years old, 43(40.19%) were between 25 to 30 years, 20 
(18.69%) had age range of 31 to 35 years and 20(18.69%) were above 35 years. 63(60.75%) patients werehaving 
BMI <30 kg/m2 while 44 (39.25%) patients had BMI >30kg/m2. Deficiency of vitamin D found in 70 patients 
(65.42%), 18(16.82%) patients had vitamin D insufficiency and 19(17.76%) patients had vitamin D level >30 ng/ml 
Conclusion: Frequency of vitamin D deficiency was very high in patients with polycystic ovarian syndrome. 
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INTRODUCTION 
 

Polycystic ovarian syndrome (PCOS) is the most common 
endocrine disorder in women of reproductive age, 
presenting in up to 18% of this population1. It is 
characterized by the presence of polycystic ovaries, 
menstrual dysfunction, infertility and biochemical (elevated 
androgens) and clinical (weight gain, hirsutism, acne) 
hyperandrogenism. It is also associated with an increased 
incidence of cardiovascular disease, type 2 diabetes, 
dyslipidemia and impaired glucose tolerance. Obesity and 
insulin resistance are closely linked to the development of 
PCOS and its clinical features2. 
 Polycystic ovarian syndrome is the most common 
cause of anovulatory infertility in women.3 A number of 
studies have demonstrated associations between vitamin D 
levels and various PCOS symptoms, including insulin 
resistance, infertility and hirsutim2. Vitamin D is thought to 
influence the development of PCOS through gene 
transcription, and hormonal modulation influencing insulin 
metabolism and fertility regulation4,5. 
 Vitamin D has been well-known for its function in 
maintaining calcium and phosphorus homeostasis and 
promoting bone mineralization. There is some evidence 
that in addition to sex steroid hormones, the classic 
regulators of human reproduction, vitamin D also 
modulates reproductive processes in women and men. 
Vitamin D deficiency is common in women with polycystic 
ovarian syndrome, almost 67-85% of women with PCOS 
having serum concentrations of 25-hydroxy vitamin D 
(25OHD) <20 ng/ml6. 
------------------------------------------------------------------------------- 
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 There is accumulating evidence that vitamin D plays 
an important role in reproductive function. Vitamin D 
deficiency is associated with calcium deregulation, which 
contributes to impaired follicular development in women 
with PCOS and results in menstrual and fertility 
dysfunction7,8. Studies have shown that women with PCOS 
mostly have insufficient vitamin D levels, and vitamin D 
replacement therapy may have a beneficial effect on insulin 
resistance (IR) in women with PCOS. People with higher 
levels of this vitamin are 40% less likely to develop 
diabetes9,10. The present study was conducted to 
determine frequency of deficiency of vitamin D in women 
with polycystic ovarian syndrome. 
 

MATERIALS AND METHODS 
 

This cross-sectional observational study was conducted at 
Department of Obstetrics & Gynaecology, Muhammad 
College of Medicine, Peshawar from 1st October 2019 to 
31st March 2020. A total of 107 patients of polycystic 
ovarian syndrome between ages 18 to 42 years were 
enrolled. Patient’s detailed demographics including age, 
body mass index, duration of diseases, and waist 
circumference were recorded after taking written consent. 
Diabetic patients, patients with acute renal failure, liver 
failure patients, patients with pelvic inflammatory disease, 
pregnant women, patients on vitamin D supplementation 
and patients with hypertension were excluded.5 ml of blood 
sample was taken from each patient to examine the level of 
25-hydroxy vitamin D. 25OHD level >30 ng/ml considered 
sufficient, 20-29 ng/ml considered as insufficient and 
<20ng/ml was considered as deficiency of vitamin D. All the 
data was analyzed by SPSS version 24. Chi-square test 
was done to examine the association between body mass 
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index and vitamin D deficiency. P-value <0.05 was taken as 
statistically significant. 
 

RESULTS 
 
Among all the 107 patients, 24(22.43%) patients<25 years 
old, 43(40.19%) were between ages 25 to 30 years, 
20(18.69%) had age range of 31 to 35 years and 20 (18.69 
%) were having age above 35 years. 63 (60.75%) patients 
were having BMI <30 kg/m2 while 44(39.25%) patients had 
BMI >30kg/m2. 49 (45.79%) patients had disease duration 
<2 years and 58(54.21%) were having disease duration of 
more than 2 years. Mean systolic BP was 104.31±11.04 
mmHg and mean diastolic BP was 72.02±5.26 mmHg. 
Mean waist circumference was 86.42±10.49 cm (Table 1) 
 According to the 25-hydroxy vitamin D level, 
deficiency of vitamin D was found in 70 patients (65.42%), 
18(16.82%) patients had vitamin D insufficiency and 19 
(17.76%) patients had vitamin D level >30 ng/ml (Table 
2).Patients with BMI > 30 kg/m2 had high rate of vitamin D 
deficiency (42 out of 44, 95.45%) as compared to patients 
with BMI <30 kg/m2 (38 out of 63, 60.32%), a significant 
association was found between higher BMI and vitamin D 
deficiency with p-value <0.001 (Table 3). 
 
Table 1: Demographical information of the patients 

Variable No. % 

Age (years) 

<25 24 22.43 

25 -30 43 40.19 

31 -35 20 18.69 

>35 20 18.69 

Body Mass Index (kg/m2) 

<30 63 60.75 

>30  44 39.25 

Disease duration (years) 

> 2 49 45.79 

<2  58 54.21 

Systolic BP (mmHg) 104.31±11.04 

Diastolic BP (mmHg) 72.02±5.26 

Waist Circumference (cm) 86.42±10.49 

 

Table 2: Frequency of vitamin D levels among all the patients 

Variables No. % 

Vitamin D deficiency (< 20ng/ml) 70 65.42 

Vitamin D insufficiency (21-29ng/ml) 18 16.82 

Vitamin D sufficient (>30 ng/ml) 19 17.76 

 
Table 3: Association between vitamin D deficiency and BMI 

BMI 

Vitamin D 

Deficiency 

No 

Deficiency P-value 

<30 (kg/m2) n=63 38 (60.32) 25 (59.68) 
<0.001 

>30 (kg/m2) n=44 42 (95.45) 2 (4.55) 

 

DISCUSSION 
 

Hypovitaminosis D is connected to the onset of chronic 
diseases and that the deficiency may interfere with the 
normal physiology of the human body.11We conducted 
present study to determine the frequency of vitamin D 
deficiency in women with polycystic ovarian syndrome. In 
this regard 107 patients with polycystic ovarian syndrome 
were analyzed. Majority of patients 43 (40.19%) 
werebetween 25 to 30 years followed by 24 (22.43%) with 

ages<25 years, 20 (18.69%) had age range between 31 to 
35 years and 20 (18.69 %) were above 35 years. These 
results were comparable to many of previous studies in 
which majority of patients (40% to 55%) were between 25 
to 30 years.12,13 

 In our study 63 (60.75%) patients were having BMI 
<30 kg/m2 while 44 (39.25%) patients had BMI >30kg/m2. A 
study conducted by Parikh U et al14 reported in their study 
that 46% patients had BMI <25 and 54% had BMI >30 
kg/m2. 49 (45.79%) patients had disease duration <2 years 
and 58 (54.21%) were disease duration above 2 years. 
Mean systolic BP was 104.31±11.04 mmHg and mean 
diastolic BP was 72.02±5.26 mmHg. Mean waist 
circumference was 86.42±10.49 cm. A study by Jameel et 
al15 regarding frequency of vitamin D deficiency in PCOS 
women reported that mean disease duration was 2.5±1.2 
years 
 In present study we detected deficiency of vitamin D 
in 70 patients (65.42%), 18 (16.82%) patients had vitamin 
D insufficiency and 19 (17.76%) patients had normal level. 
These results showed similarity to many of previous studies 
in which patients with PCOS were highly associated with 
vitamin D deficiency and frequency of vitamin D deficiency 
detected in 60% to 85% in PCOS patients.16,17 A study 
conducted by Mogilli et al18 reported that 70.3% patients 
with PCOS had vitamin D deficiency, 20.3% had vitamin D 
insufficient and only 9.4% had sufficient vitamin D. 
Keshavarz et al19 reported that the frequency of vitamin D 
deficiency in PCOS women was 79%. 
 We found that patients with BMI > 30 kg/m2 had high 
rate of vitamin D deficiency  (95.45%) as compared to 
patients with BMI <30 kg/m2(60.32%), a significant 
association was found between higher BMI and vitamin D 
deficiency with p-value <0.001. These results showed 
similarity to some previous studies in which obese patients 
were more prone to have vitamin D deficiency as compared 
to patients with normal BMI.16,20 However, some of studies 
demonstrated that there was no significant correlation 
between obesity and vitamin D deficiency with p-value 
>0.05.13,21 
 

CONCLUSION 
 

Normal vitamin D level help an individual to avoid a number 
of common diseases including diabetes, infertility, 
metabolic syndrome and can helps to reduce the mortality 
rate associated with severe diseases. We concluded from 
this study that frequency of vitamin D deficiency was 
65.42% in patients with polycystic ovarian syndrome and 
patients with higher BMI had higher frequency of vitamin D 
deficiency. 
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