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and symptoms of patients with PCOS possibly due to 
decreasing in androgen levels. Others demonstrated that 
changing in dietary habits, even without any significant 
weight loss may also improve endocrine feature and 
reproductive functions in this group of patients.[4]

The role of calcium (500 mg) and Vitamin D (400 unit) 
consumption and its deficiencies in different features of 
PCOS have been studied in some previous studies.[6-8] 
Their effectiveness is mainly due to their effect on body 
weight and follicular maturation. Both calcium and 
Vitamin D deficiency are considered as potential risk 
factors for obesity.[6-8] In addition, it is well established 
that increased body weight has a considerable negative 
effect on 25(OH) Vitamin D and 1, 25(OH)2 Vitamin D3 
concentration in women with PCOS.[7]

The role of Vitamin D (50.000 unit) in the reproductive 
system has been also demonstrated in several 
studies.[9-11] Impaired calcium regulatory system could 
cause follicular arrest. Moreover, animal studies in this 
field indicated that the calcium has a crucial role in 

INTRODUCTION

Poly cystic ovary syndrome (PCOS) is considered one 
of the most common endocrine disorders of women 
in reproductive age with an estimated prevalence rate 
of 10-15%.[1]

It was first described by Stein and Leventhal in 1935. 
According to the National Institute Of Health (NIH 1990), 
it is characterized by chronic anovulation and clinical or 
biochemical evidence of hyper androgenism.[1-3] PCOS is 
associated with multiple cardiovascular risk factors such as 
insulin resistance, central obesity, hypertension, impaired 
glucose tolerance, type 2 diabetes, metabolic syndrome, 
infertility, endometrial hyperplasia, endometrial and ovary 
cancers.[2] Moreover, it is associated with nontraditional 
markers of cardiovascular risk, including inflammation, 
thrombosis, oxidative stress, sleep apnea, endothelial 
dysfunction, and arterial stiffness.[4,5]

Evidences suggested that weight loss and metformin 
administration could improve hyper androgenic signs 
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oocyte maturation as well as resumption and progression 
of follicular development.[12]

Considering that proper interventions could improve 
outcomes of PCOS and its related complications, we 
aimed to evaluate the effect of calcium and Vitamin D 
supplementations on menstrual regularity, follicle response, 
body mass index (BMI) and hyper androgenism symptoms 
in women with PCOS.

MATERIALS AND METHODS

In this prospective double-blind, placebo controlled trial 
study, women with PCOS aged 20-40 years who referred 
to obstetrics and gynecology clinic of Alzahra hospital, 
affiliated to Isfahan University of Medical Sciences, from 
July to December 2013 were evaluated. The diagnosis of 
PCOS was based on NIH 1990 criteria.[3] Women with the 
following criteria were diagnosed as having PCOS:
1. Chronic un ovulation,
2. Clinical or biochemical evidence of hyper androgenism and
3. Roll out of other causes (thyroid stimulating hormone, 

follicle-stimulating hormone, prolactin and testosterone 
measurement).

Those with Cushing syndrome, renal failure (Cr ≥1.5), 
androgenic ovarian and adrenal tumor, primary and 
secondary hyper parathyroidism, osteomalasia, cancers, 
gasterectomy, mental retardation, anticonvulsive drugs 
use and congenital adrenal hyper plasia were not included 
in the study.

The Regional Bioethics Committee of Isfahan University 
of Medical Sciences approved the protocol of the study 

(Research project Number: 392196). The study was also 
registered in the Iranian Registry of Clinical Trials (IRCT), 
IRCT registration number (201308037513 N 3). Written 
informed consent was obtained from all selected patients 
after explanation of the methods and goal of the study.

Selected women randomized in three interventional and 
one placebo groups based on allocation software. All cases 
had Vitamin D deficiencies. The three interventional groups 
were as follows [Figure 1]:
1. Metformin group (group1); received 1500 mg/day 

metformin (Osvah pharmaceutical company tablet 500 
mg) (n = 20).

2. Metformin plus calcium and Vitamin D (group 2); 
received 1500 mg/day metformin plus 1000 mg/day 
calcium (Sobhan darou pharmaceutical company 
tablet 500 mg) plus 50,000 IU/2 weeks pearl Vitamin D3 

(Zahravi pharmaceutical company pearl vitamin D3 
50000 IU) (n = 20).

3. Calcium and Vitamin D (group 3); received 1000 mg/
day calcium plus 50,000 IU/2 weeks pearl Vitamin D3 
(n = 20).

Placebo group (group 4) received two low calorie sweetener 
tablets per day (n = 20).

All the studied groups received mentioned treatment for 
4 months. Patients who have reported diarrhea, vomiting 
and severe abdominal distention during intervention were 
excluded from the study.

All patients examined clinically, and their demographic 
and menstrual and medical history recorded by a trained 
nurse using a check list. Trans abdominal sonography and 

Figure 1: Consort diagram of the study
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laboratory analysis performed for evaluation of menstrual 
regularity and calcium, Vitamin D measurements, 
respectively.

Regularity of menstrual cycles, hyper androgenism 
(hirsutism and acne), BMI and serum calcium and Vitamin 
D level were compared in four studied groups at baseline 
and 4 months after trial.

Physical examination
Body weight and height of patients were measured to the 
nearest 0.1 kg and 0.5 cm using calibrated devices. BMI was 
calculated as weight (kg) divided by the height squared (m2).

Hirsutism was evaluated using the Ferriman-Gallwey 
method. Score >8 was considered as hirsutism.[2] In addition, 
the methods used to remove hairs and the frequency of 
using these methods (shaving, plucking) were asked and 
recorded for better scoring of hirsutism.

Acne was assessed based on the early involvement of the 
face in the areas of forehead, cheeks and nose.

Biochemical measurements
Venous blood sample was obtained from studied population. 
Serum total calcium was measured by the cresolphthalein 
complex method using Pars Azmoon Inc., kits (Tehran, Iran).

Serum 1-25(OH)2 Vitamin D3 was measured by using 
the enzyme-linked immunosorbent assay method using 
Euroimmun kit (Germany).

Ultrasonographic assessments
Ovarian transabdominal sonography was performed in all 
studied patients at the mid cycle (regularity of the menstrual 
cycle according to time intervals of 21-35 days) before 
and after trial for evaluating the evidences of ovulation 

and regularity of the menstrual cycle by SIUI CTS 8800 
ultrasound.

Presence of the dominant follicle >14 mm considered as an 
evidence of ovulation.

Statistical analysis
Data were analyzed using SPSS version 20 (SPSS Inc., 
Chicago, IL, U.S.A.) software.

Qualitative variables were presented as number (%) and 
compared between the four studied groups using the 
Chi-square test. Quantitative variables were presented as 
the mean ± standard deviation (SD). The comparison of 
quantitative data between the four studied groups was done 
using one-way ANOVA and Post-hoc Scheffe test.

RESULTS

In this study, 80 women with PCOS were selected and 
randomized in four studied groups (20 in each group). 
Mean age of the studied population was 27.4 ± 2.2, 28.7 ± 4.5, 
31.3 ± 4.6 and 27.2 ± 6.5 years old in groups 1, 2, 3 and 4, 
respectively (P = 0.09).

Familial history of PCOS was present in 8 (40%), 9 (45%), 8 
(40%) and 10 (50%) of studied women with PCOS in groups 
1, 2, 3, and 4 respectively (P = 0.09).

Frequency of regular menstrual cycle, dominant follicle and 
symptoms of hyperandrogenism in four studied groups 
before and after trial are presented in Table 1. Frequency of 
all mentioned factors before trial was similar in all studied 
groups. After trial, the values were similar for hirsutism and 
acne (P > 0.05). Frequency of regular menstrual cycle and 
dominant follicle were significantly higher in groups 1 and 
2 than others (P < 0.05). Comparing frequencies for studied 

Table 1: Frequency (n [%]) of regular menstrual cycle, dominant follicle and symptoms of hyperandrogenism 
(hirsutism and acne) in four studied groups before and after trial
Variable Group 1 

(metformin) (%)
Group 2 (metformin + 

calcium + vitamin D) (%)
Group 3 (calcium + 

vitamin D) (%)
Group 4 

(placebo) (%)
P

Regular menstrual cycle
Before 0 (0) 0 (0) 0 (0) 0 (0) 1
After 9 (45)*1 13 (65)*2 4 (20)£ 0 (0)£ <0.001

Dominant follicle
Before 1 (5) 2 (10) 0 (0) 0 (0) >0.05
After 11 (55)*3 14 (70)*4 4 (20)£ 0 (0)£ <0.001

Hirsutism
Before 9 (45) 11 (55) 9 (45) 8 (40) >0.05
After 5 (25)£ 5 (25)*5 6 (30)£ 8 (40)£ >0.05

Acne

Before 10 (50) 8 (40) 8 (40) 7 (35) >0.05
After 0 (0)6 4 (20)£ 6 (30)£ 7 (35)£ >0.05

*P < 0.05 between before and after evaluation; 1P = 0.01; 2P < 0.001; 3P = 0.02; 4P = 0.005; 5P = 0.03; £P > 0.05 between before and after evaluation
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variables before and after trial showed that the differences 
for regular menstrual cycles and dominant follicle were 
more significant in group 1 and 2 (P < 0.05). Frequency of 
acne decreased significantly in group 1 after metformin 
administration (P < 0.001). Frequency of hirsutism decreased 
significantly in group 2 (P = 0.05).

Mean ± SD of BMI, calcium and Vitamin D in four studied 
groups before and after trial are presented in Table 2. Mean 
of calcium and Vitamin D was significantly increased in 
group 2 and 3 than others. Mean differences of calcium 
was 0.026 ± 0.05, 0.56 ± 0.14, 0.38 ± 0.06 and 0.05 ± 0.24 in 
group 1, 2, 3, and 4 respectively. It was significantly higher 
in group 2 and 3 (P < 0.05). Mean differences of Vitamin D 
was 0.019 ± 0.08, 10.7 ± 3.75, 11.99 ± 2.19 and 0.008 ± 0.12 in 
group 1, 2, 3, and 4 respectively. It was significantly higher 
in group 2 and 3 (P < 0.05).

DISCUSSION

In this clinical trial, we evaluated the effect of metformin, 
Vitamin D and calcium and combination of metformin 
with Vitamin D and calcium on menstrual regularity and 
symptoms of hyperandrogenism among women with 
PCOS. The results indicated that using metformin with 
Vitamin D and calcium seems to have more significant 
effects on improvement of mentioned symptoms. Though 
metformin therapy had a significant effect also but the 
effectiveness of metformin with Vitamin D and calcium 
seems to be more specially for hirsutism and regularity 
of menstrual cycles and ovulation. Metformin had more 
significant effect on acne.

Several studies investigated different therapeutic strategies 
of PCOS because PCOS is very common and can change 
the life style PCOS often with obesity and hirsutism and 
irregular menstruation that can very important for a 
person.[13,14]

The role of calcium and Vitamin D in the pathogenesis 
of PCOS, follicle maturation and ovulation have been 

demonstrated in many studies.[9-11,15] It is suggested that 
their role in this field is independent of the effect of insulin 
resistance. Accordingly, it seems that they have an important 
role in the conversion of testosterone to estrogens in 
granulosa cells, which consequently made an appropriate 
balance on androgen and estrogen level in patients with 
PCOS.[16,17]

Many studies have demonstrated the potential 
improving effects of combined Vitamin D and calcium 
supplementation on PCOS symptoms such as infertility, 
regularity of menstrual cycles, BMI, insulin resistance 
and features of hyper androgenism.[4,5,18] Recently in 
a review study Galusha concluded that though their 
positive effects in this field have been reported in many 
studies, but there are many controversies in this regard 
and quality of evidences are not satisfactory enough.[2] 
Hans, in the current study, we evaluated the effectiveness 
of Vitamin D and calcium as supplement therapy in 
addition to routine metformin therapy and also solely 
use of the supplements without metformin in improving 
the symptoms of PCOS.[6]

The results of our study showed that using Vitamin D and 
calcium without metformin had not any significant effect 
on clinical and biochemical variables related to PCOS. Both 
metformin and metformin with Vitamin D and calcium 
have a potential role in improving menstrual regularity 
and follicular maturation. According to before-after results, 
it seems that the effectiveness of using metformin with 
Vitamin D and calcium in improving menstrual regularity 
and follicular maturation were more significant than 
using metformin (65% vs. 45% for menstrual regularity 
and 60% vs. 50% for follicular maturation). However for 
comparing the effectiveness of the two treatment strategies, 
further studies with larger sample size and long duration 
is recommended. Using metformin with Vitamin D and 
calcium have a significant effect on hirsutism, whereas it 
metformin administration had not significant effect on it. 
Metformin had a significant effect on acne. Though BMI 
reduction was not statistically significant in all studied 

Table 2: Mean ± SD of BMI, calcium and vitamin D in four studied groups before and after trial
Variable Group 1 (metformin) Group 2 (metformin + 

calcium + vitamin D)
Group 3 (calcium + 

vitamin D)
Group 4 (placebo) P

BMI (kg/m2)
Before 26.82±2.2 27.8±3.3 26.31±2.5 27.35±1.3 >0.05
After 26.11±11£ 26.03±2£ 26.14±3.5£ 27.33±2.4£ >0.05

Calcium
Before 9.36±0.33 9.28±0.31 9.41±0.34 9.47±0.32 >0.05
After 9.39±0.3£ 9.38±0.25£ 9.78±0.3£ 9.52±0.33£ <0.001

Vitamin D
Before 20.1±3.2 18.71±2.69 19.53±3.25 20.03±2.91 >0.05
After 20.12±3.22£ 29.42±2.34*1 31.51±2.41*1 20.03±2.91£ <0.001

*P < 0.05 between before and after; 1P = 0.02; 2P = 0.03; £P > 0.05 between before and after; SD = Standard deviation; BMI = Body mass index
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groups, but the reduction was higher in group that received 
metformin with Vitamin D and calcium.

Several studies in Iran and different countries have also 
investigated the effectiveness of Mentioned treatment 
strategy.[4,5,18-22] In a similar study in Yazd-Iran, Firouzabadi 
et al. have compared the effectiveness of metformin and 
metformin plus Vitamin D and calcium supplementation 
on PCOS symptoms of 100 women. The treatment period 
was 6 months. They concluded that Vitamin D and calcium 
supplementation have a positive effect on BMI, follicular 
maturation, regularity of menses, androgen related 
symptoms, infertility and insulin resistance specially in 
women with Vitamin D deficiency. The limitation of their 
study was lack of a control group.[4]

In another study in Tehran, Rashidi et al. have studied 
the role of these supplementations on PCOS outcomes 
in 60 patients. Their studied groups were similar to ours. 
Treatment period was 3 months, which followed up for a 
further 3 months. They showed that Vitamin D and calcium 
in combination with metformin have significant effect on 
menstrual regulation and follicular development.[5]

Pal et al. in the United States have assessed the effects of 
Vitamin D and calcium on hormonal and metabolic factors 
of twelve overweight and Vitamin D deficient women with 
PCOS in a 3 months trial. They indicated the significant 
effect of Vitamin D on androgen level and blood pressure 
profile of studied population.[19]

Ardabili et al. in Tabriz-Iran did not show any significant 
effect of Vitamin D supplementation on insulin sensitivity 
and insulin resistance in women with PCOS and Vitamin 
D deficiency.[20]

Selimoglu et al. in Turkey suggested that Vitamin D in 
patients with PCOS could improve hirsutism.[21]

Bonakdaran et al. have shown that Vitamin D has a crucial 
role in ovulation induction in women with PCOS.[22]

Different reports regarding the effectiveness of Vitamin D 
and calcium supplementation on the outcomes of PCOS may 
be due to differences in population selection, methodology, 
duration of study and treatment strategies.

The design and results of our study was similar to Rashidi 
et al. study, in addition to that we have a placebo group also 
which is considered as the strength of this study.

The limitations of the current study were small sample size 
of patients, lack of follow up period, and short duration 
of study. In this study, we did not compare the results of 

studied treatment strategies in PCOS women with and 
without Vitamin D deficiency because of small sample size. 
We used transabdominal ultrasonography for evaluation of 
follicular maturation due to that we have virgin patients 
with PCOS, whereas it seems that transvaginal sonography 
is more accurate.

It seems that other hormonal and biochemical measurements 
would be helpful in understanding the mechanisms of 
mentioned supplements. Long-term prospective studies with 
larger sample size of patients would remove the confounding 
effects of variables such as ethnicity, familiar history, 
environmental factors, and lifestyle methods in this regard.

CONCLUSION

The results of this trial indicated that Vitamin D and 
calcium supplementation in addition to metformin therapy 
in women with PCOS could result in better outcome in a 
variety of PCOS symptoms including menstrual regularity, 
ovulation, some features of hyperandrogenism (hirsutism) 
and BMI. Considering that both Vitamin D and calcium 
are safe, inexpensive and easily accessible treatment 
in patients with PCOS, it is recommended to use this 
treatment strategy in this group of patients especially those 
with Vitamin D deficiency. However for achieving more 
conclusive results regarding the effectiveness of mentioned 
treatment strategies as well as its pathophysiology, further 
studies with consideration of mentioned limitations are 
recommended.
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