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ABSTRACT 

Background: Polycystic ovarian syndrome (PCOS) is a common endocrinopathy affecting women of reproductive age group. It is a 
multifactorial disease characterized by different levels of anomalies related to reproduction and metabolism, including insulin 
resistance (IR), hyperinsulinemia, dyslipidaemia, and obesity. Vitamin D impacts physiological processes, including calcium 
homeostasis, glucose homeostasis, and bone metabolism. The effect of supplementation with vitamin D on the clinical traits of 
vitamin D-deficient PCOS patients was investigated in this study. 
Methods: A prospective observational study was conducted on 129 PCOS patients aged 18–35 at Kamala Nehru Memorial 
Hospital, Allahabad, during May 2017–2018. Following screening for inclusion and exclusion criteria and gaining consent, all 
women meeting the Rotterdam criteria for PCOS had a comprehensive clinical examination, including waist circumference, body 
weight, body mass index (BMI), and waist-hip ratio (WHR). Vitamin D supplementation was prescribed for six months, and its 
effect on clinical characteristics was observed. SPSS version 16 was used to assess the data and examine the impact of treatment; 
a paired t-test was used. 
Results: The mean BMI (p=0.176) and change in weight (p=0.582) were reduced post-six months of supplementation with vitamin 
D, showing a non-significant association of BMI and weight with vitamin D supplementation. Similarly, the mean WHR showed no 
change (p=0.253). 
Conclusion: The clinical parameters, including weight, BMI, and WHR, remained unchanged after vitamin D supplementation. 
Although vitamin D intake did not influence clinical characteristics, its positive benefits are implied by the improvement in risk 
measures and the absence of side effects. 
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INTRODUCTION 

With a prevalence of 4–10%, PCOS is one of the most 

prevalent, complex, and varied endocrinopathies among 

women of reproductive age group [1]. It is linked to 

metabolic disorders such as obesity, dyslipidemia, 

hyperinsulinemia, and insulin resistance (IR), in addition 

to gynaecological and hyperandrogenic characteristics.  
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Overweight and obesity affect almost half of PCOS 

patients, and they are important factors in IR and 

perhaps androgen hypersecretion in affected women [2]. 

The current obesity epidemic points to an increase in the 

prevalence of PCOS in future. This may impact the 

morbidity and mortality rates related to cardiovascular 

disease. PCOS has consequently grown as a serious 

public health issue.  

Rotterdam criteria-2003 [3] states that more than 25% of 

reproductive women in India are suffering from PCOS. 

According to these criteria, any two of the following 

three characteristics must be present in a woman to be 

diagnosed as a PCOS patient. 
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● Anovulation or oligo-ovulation; 

● Indications of hyperandrogenism in the body, either 

clinically or biochemically, or both; 

● Polycystic ovaries, excluding other etiologies (follicle 

count of 12 or higher or ovarian volume greater than 10 

ml on ultrasonography). 

Women with PCOS, especially those with central obesity, 

are more likely to develop metabolic syndrome and IR 

since PCOS and obesity are associated. Over 80% of PCOS 

female patients are obese. The increased genetic 

predisposition to obesity in women with PCOS may 

account for the relationship between obesity and 

disease.  

The frequency of PCOS patients has increased 

significantly in recent years. Although the cause is 

unknown, it could be attributed to genetics, eating 

habits, or obesity. The increased rate of obesity among 

PCOS patients is largely due to high-calorie diets and 

insufficient exercise. PCOS is more common in obese 

women in comparison to non-obese ones [4].  

According to the International Diabetes Federation 

(2005) [5], central obesity (assessed by waist 

circumference) is a key element of the metabolic 

syndrome [6]. In their study, Faraji et al. [7] found an 

association between increased WHR and decreased 

vitamin D levels. A WHR of 0.85 or more shows the 

body's fat distribution, leading to glucose intolerance, 

hyperinsulinemia, increased androgen, and diabetes 

mellitus. The WHR is strongly correlated with obesity 

obesity-related risk variables. Obesity is one of the key 

characteristics of PCOS, and WHR>0.8 suggests obesity. 

Research has indicated a positive relationship between 

vitamin D insufficiency, obesity, and WHR [8].  

Vitamin D is a fat-soluble vitamin necessary for bone 

metabolism and calcium homeostasis. It affects glucose 

and insulin metabolism, and an elevated risk of IR is 

linked to a low vitamin D level. Women with PCOS 

experience IR and metabolic abnormalities, which may 

relate to vitamin D metabolism. Patients with PCOS 

frequently have vitamin D insufficiency, which 

exacerbates metabolic problems. The association 

between vitamin D deficiency, PCOS and obesity is well-

established, and obesity is considered a risk element for 

vitamin D deficiency. [9,10]. Vitamin D supplementation 

has gained attention recently, considering the 

connection between Vitamin D and PCOS. However, few 

convincing pieces of evidence are available to 

demonstrate the relationship between vitamin D 

supplementation and PCOS. This study evaluated the 

impact of vitamin D supplementation on the clinical 

traits of vitamin D-deficient PCOS patients. 
  

MATERIALS AND METHODS 

Research Design- All PCOS patients aged 18–35 who 

visited Kamala Nehru Memorial Hospital's outpatient 

department (OPD) in Allahabad, India, between May 

2017 and May 2018 were the subjects of a prospective 

observational study. 129 PCOS patients (married and 

unmarried) were screened based on inclusion and 

exclusion criteria. About 122 patients fulfilling the study 

criteria and consented to participation were included. 

Out of these, 98 patients were vitamin D deficient. 

Among these, 57 patients were vitamin D deficient as 

well as obese and overweight. Five patients refused to 

participate in the study, 3 patients did not return for 

follow-up, and one was non-compliant. So, our sample 

size came out to be 48. 
 

Inclusion criteria 

 Rotterdam criteria were employed to detect PCOS 

patients. 

 Onset of maturation (spontaneous). 

 Regular sexual maturation. 

 Aged between 18 and 35 years 
 

Overweight or obese patients with Vitamin D deficiency 

were considered for the sample group.  
 

Exclusion criteria- Patients with thyroid dysfunction, 

hyperprolactinemia, hypertensive disorders, 

hyperlipidaemia, diabetes mellitus, late-onset congenital 

adrenal hyperplasia, Cushing's disease, anti-epileptics, 

patients on oral contraceptive pills, patients on steroids 

(oral/inhalers) were excluded from the study. 

All the study participants were informed about the 

nature, conduct and all possible risks and rights before 

the initiation of the study. An informed written consent 

was obtained from each participant. A detailed history 

was taken from all the participants of the study. 

Estimation of serum 25 hydroxyvitamin D level and BMI 

was done for all the study participants. Clinical 

assessments, including weight, BMI, waist circumference 

and WHR, were made at baseline and repeated after six 

months of treatment. 
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After a gentle exhalation, the waist circumference 

measurement was taken halfway between the iliac crest 

and the lowest rib. The cut-off point was a waist 

circumference of 85 cm or more. The widest part of the 

buttocks should be measured for the hip circumference, 

with the tape parallel to the ground. The following 

formula was used to compute BMI:  

BMI = 2(m)Height 

(Kg) Mass
 

All subjects received lifestyle modification. They were 

advised not to adhere to a calorie-deficit diet plan but to 

reduce their intake of fat and carbohydrates and alter 

their eating habits. They were not monitored and 

advised to moderate-to-intense exercise daily for 30 

minutes. All the participants were prescribed Vitamin D 

2000 I.U./day, and outcomes were measured based on 

parameters like weight, BMI, and WHR after six months. 
 

Statistical Analysis- Each participant underwent the 

same procedure after six months of treatment. The 

analysis of the data was done with SPSS version 16. The 

paired t-test was used to analyse the impact of 

treatment both before and after the trial was finished. P- 

values less than 0.05 were considered statistically 

significant. 
 

Ethical Approval- The Ethical Committee of the 

Department of Obstetrics and Gynaecology approved the 

study at Kamala Nehru Memorial Hospital, Allahabad, 

India. Before the study, each patient gave their full 

informed consent. 
 

RESULTS 

Women between 18 and 35 years of age visiting the OPD 

at Kamala Nehru Memorial Hospital in Allahabad, India, 

participated in the study. After a detailed history, all 

women fulfilling Rotterdam criteria for PCOS were 

subjected to clinical assessment, including weight, BMI, 

waist circumference, and WHR. Out of 129 patients 

presented to the OPD, 122 patients fulfilled the criteria 

for inclusion and exclusion for the study. Fig. 1 illustrates 

that of these 122 cases, 98 individuals who were vitamin 

D deficient PCOS cases and met inclusion and exclusion 

criteria had low vitamin D levels.  

 

 

Fig. 1: Prevalence of Vitamin D deficiency in PCOS cases. 
 

Vitamin D levels varied among the 122 patients: 5.73% 

had levels below 10 ng/ml, 40.16% between 10 and 19.9 

ng/ml, 34.42% between 20 and 29.9 ng/ml, and 19.67% 

with normal levels, or more than 30 ng/ml.  

Among the total 98 (25 hydroxy vitamin D deficient) 

PCOS women, 57 cases (58.16%) were overweight and 

obese (BMI>25), and 41 cases (41.84%) had normal BMI.  

Vitamin D supplementation of 2000 IU for six months 

was prescribed daily to all participants (i.e. vitamin D 

deficient overweight and obese PCOS women), and the 

effect of treatment on clinical characteristics was 

observed. 

Fig. 2 represents the effect of vitamin D supplementation 

on vitamin D levels of PCOS patients. Before taking 

vitamin D supplements, 14.58% of cases had vitamin D 

levels less than 10 ng/ml, 47.91% had levels between 10 

and 19.9 ng/ml, and 37.5% had levels between 20 and 

29.9 ng/ml. After six months of vitamin D 

supplementation, no cases had vitamin D levels less than 

10 ng/ml, 12.5% had levels between 10 and 19.9 ng/ml, 

and 87.5% had levels between 20 and 29.9 ng/ml. The 

mean vitamin D levels increased significantly from 

(16.91±7.13) to (29.96 ±6.68). 
 

Fig. 2: Effect of vitamin D supplementation on vitamin D 

levels among PCOS patients. 
 



          SSR Institute of International Journal of Life Sciences

       ISSN (O): 2581-8740 | ISSN (P): 2581-8732 

Khan and Pande, 2024 

         DOI: 10.21276/SSR-IIJLS.2024.10.1.37  
 

Copyright © 2024| SSR-IIJLS by Society for Scientific Research under a CC BY-NC 4.0 International License   Volume 10 |   Issue 01 |   Page 3702 

 

 

Fig. 3 shows that initially, 43 women (89.58%) had a BMI 

in the range of 25–29.9 kg/m2, and 5 women (10.42%) 

had a BMI in the range >30 kg/m2. After vitamin D 

supplementation for six months, 44 women (91.66%) 

had a BMI in the range of 25–25.9 kg/m2, and 4 women 

(8.54%) had a BMI in the range of>30 kg/m2. The mean 

BMI was 27.50±1.73, which after treatment with vitamin 

D for six months was 27.40±1.67. The paired t-test was 

1.372, and the p-value was 0.176, indicating a minimal 

impact of vitamin D treatment on BMI. 
 

Fig. 3: Effect on BMI before and after vitamin D 

supplementation. 
 

Fig. 4 shows that 3 women (6.25%) were in the weight 

range of <60 kg, 37 women (77.08%) were in the weight 

range of 60–69.9 kg, and 8 women (16.66%) were >70 kg 

in weight before treatment. Post-treatment, 5 women 

(10.41%) were in the weight <60 kg, 38 women (79.16%) 

were in the weight range 60–69.9 kg, and 5 women 

(10.41%) were >70 kg. After 6 months of treatment with 

vitamin D, the mean weight changed from 64.68±4.31 to 

64.54±4.01. The paired t-test was 0.55, indicating a non-

significant change in weight with a p-value of 0.58. 
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Fig. 4: Effect on weight before and after vitamin D 

supplementation. 
 

Fig. 5 shows that 2 women (4.16%) had WHR <0.85 and 

46 women (95.83%) had WHR>0.85 with a mean of 

0.87±0.02 before treatment. Post-treatment, 4 women 

(8.33%) had WHR<0.85, and 44 women (91.66%) had 

WHR> 0.85, with a mean of 0.87±0.02. It was observed 

that there was no change in the mean WHR (from 

0.87±0.02 to 0.87±0.02) with a paired t-test of 1.15 and 

p-value of 0.25.  
 

 Fig. 5: Effect on waist-hip ratio before and after vitamin 

D supplementation. 
 

DISCUSSION  

The clinical characteristics of body weight, BMI, waist 

circumference, and WHR before and after treatment 

were studied. The results of our study corroborate the 

study of Zittermann et al. [11]. The impact of vitamin D on 

weight loss and cardiovascular disease risk factors in 

overweight people was investigated in their study. 

During 12 months, double-anonymized trials with a 

mean 25(OH) vitamin D concentration of 12 µg/ml were 

conducted on overweight subjects who received vitamin 

D (83 µg/day) or a placebo. The research findings 

indicated no adverse effect of daily vitamin D 

supplementation on weight loss in patients who were 

overweight or obese. The waist circumference 

significantly decreased in correlation with weight loss. 

Nevertheless, there was no discernible change (p<0.001).  

Our findings also corresponded with the Wamberg et al. 
[12] study. Their study was a double-blinded design 

involving 52 subjects aged 18–50 years with a BMI>30 

kg/m2 and plasma 25(OH) vitamin D <50 nmol/l. A 

placebo or 7000 I.U. of vitamin D per day was 

administered to the individuals randomly for 26 weeks. 

They discussed that vitamin D treatment did not change 

body fat compared to placebo. 

However, contradictory results on waist circumference 
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were reported by Meena and Panda [13]. Researchers 

discovered that study patients had a substantially higher 

WHR (0.734±0.169) than controls (0.626±0.0932), 

indicating obesity is a key factor in PCOS and may have 

implications for metabolism and reproduction. 

Low vitamin D levels may function as a risk factor, 

contribute to the pathophysiology of PCOS, or operate as 

a risk factor. Prior studies have connected vitamin D 

deficiency to PCOS. However, the results of our study 

observed an inverse relationship between vitamin D 

supplementation and clinical characteristics like BMI, 

weight, and WHR. Comparable outcomes were reported 

by Gokosmanoglu et al. [14], who found that the BMI and 

waist circumference of PCOS-affected women were 

negatively correlated with serum 25(OH) vitamin D 

concentrations. Additionally, Wehr et al. [15] did not 

observe any variation in waist-hip circumference 

following vitamin D supplementation. Similarly, Gupta et 

al. [16] discovered no difference in WHR and BMI in the 

study group supplemented with vitamin D. These 

outcomes concurred with the research we conducted. 
 

CONCLUSIONS 

This study concluded that administering vitamin D had 

no significant effect on the clinical parameters, i.e. 

weight, BMI, and WHR. The values of clinical parameters 

remained almost unchanged. However, vitamin D's lack 

of side effects implies its beneficial effects on this 

multifactorial polygenic disorder. Based on the results of 

our study, more investigation is probably required to find 

out how vitamin D might contribute to the development 

of PCOS. Large-scale randomized controlled trials are 

required to understand further the effects of vitamin D 

supplementation for women with PCOS. 
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