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ABSTRACT… Background: Numerous ailments encompassing endometriosis, infertility and 
polycystic ovarian syndrome (PCOS) are associated with Vitamin D deficiency. It is due to the 
expression of vitamin D receptors in various tissues other than skeleton. Objectives: The current 
study was conducted to compare the levels of vitamin D with body mass index in women with 
PCOS and healthy females of Rawalpindi. Study Design: Descriptive cross-sectional study. 
Period: 6 months. Setting: Research work was done at Railway Hospital (Gynecology and 
Obstetrics Department), Rawalpindi in alliance with Islamic International Medical College, 
Rawalpindi. Materials and methods: A sample of 50 apparently healthy women and 100 
cases of polycystic ovarian syndrome in their reproductive age (15-45 years) were selected 
after diagnosis by the clinician. Data was assembled by using a pre-structured questionnaire. 
Data analysis was carried out using SPSS version 21. Results: Our results show that the body 
mass index in patients with polycystic ovarian syndrome (27.094+4.369) was considerably 
(p-value < 0.05) more in contrast to the healthy controls (20.739+3.452) but no significant 
(p-value >0.05) difference was observed between vitamin D levels across a range of Body 
mass indices among the controls and cases. Conclusion: No significant association between 
BMI and vitamin D status was found in healthy as well as PCO women.
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INTRODUCTION
Among the ailments of the female endocrine 
system, Polycystic ovarian syndrome (PCOS) is a 
common problem faced during the reproductive 
years characterized by dysfunction of the 
menstrual cycle, hyperandrogenism, insulin 
resistance, and polycystic ovaries that can 
manifest as sexual dysfunction, despair, societal 
crisis and nuptial catastrophes.1,2 It is linked with 
insulin resistance, obesity, dyslipidemia, diabetes 
and cardiac diseases.3 

It has been suggested that diminished vitamin 
D levels are due to augmented Vitamin D 
sequestration in fat.4 Research work has revealed 
a negative relationship between obesity, Type II 
Diabetes Mellitus and levels of vitamin D while 
certain observational studies have proposed 
that vitamin D plays a role in insulin secretion 
and/or action.5 Carlin et al.6 stated the existence 
of an inverse association between BMI and 25 

Hydroxycholecalciferol (25(0H)D) among very 
obese African-American individuals. Lagunova et 
al.7 established that 25(0H) D function as indicator 
for obesity.8 

It has been proposed that overweight and 
obese patients have inverse relationship 
with 25 Hydroxycholecalciferol and 1,25 
Dihydroxycholecalciferol concentration in 
women suffering from PCOS.9 Wortsman et al. 
acknowledged that obesity is an autonomous 
threat for causing decreased Vitamin D levels.10 
Numerous researchers have identified that 
decreased vitamin D levels in obesity are because 
of vitamin D sequestration as it is fat soluble into 
adipose tissues.8,11 Mounting evidences have 
proposed the existence of vitamin D receptor 
in adipose tissues and its role in obesity by the 
process of lipogenesis and/or adipogenesis. 
Certain researchers have proposed the inhibition 
of fatty acid synthase gene expression, that 
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plays a role in lipogenesis in adipose tissues by 
1,25(OH)2D.12 It has been witnessed that there is a 
reduced amount of outdoor activity thus reduced 
exposure to sun light in obese people.13 Another 
research work showed lesser levels of vitamin D 
in those who have 47% less outdoor activity than 
those who do not.14

Obesity and vitamin D deficiency are together 
recognized as global health problems and are 
believed to be interrelated. No such study has 
been reported in Pakistan showing association 
between obesity and vitamin D status in women 
suffering from Polycystic Ovarian Syndrome. 
The purpose of our study was to find out the 
association between BMI and vitamin D in 
females with PCOS because early screening and 
management of these females with vitamin D 
can prevent the occurrence of further metabolic 
disorders and psychosis and ensure them to 
have healthy reproductive life.  

MATERIALS AND METHODS
The study was carried out after receiving approval 
from the Institutional Ethical Committee. A written 
informed consent was acquired from all the 
participants of our study. It was a descriptive 
cross-sectional study. This study was conducted 
at of Railway Hospital (Gynecology and Obstetrics 
Department), Rawalpindi. The duration of the 
study was 6 months. There were two groups 
included in the study; a control group (n=50) and 
a diseased group (n=100).

We included 50 apparently healthy females 
of reproductive age group having normal 
menstrual cycles and none of them exhibited 
hyperandrogenism. We also included 100 
recently diagnosed patients of polycystic 
ovarian syndrome that were diagnosed on the 
basis of Rotterdam criteria. The women were 
labeled as patients of PCOs if two out of the 
three characteristics were found to be present 
including ultrasound depiction of polycystic 
ovarian morphology (existence ≥ 12 follicles of 
about 2-9 mm in diameter per ovary or ovarian 
volume greater than 10cc), biochemical or 
clinical evident hyperandrogenism like hirsutism, 

alopecia, acne and / or raised androgen levels) 
and ovulatory dysfunction (oligomenorrhea/
amnorrhea). The women consuming medications 
(oral contraceptive pills, hypoglycemic drugs, 
vitamin D supplementation) and with other 
associated problems comprising Cushing 
syndrome, prolactinemia, thyroid problems and 
androgen secreting tumor were excluded from 
the study. 

Data was collected using non-probability 
purposive sampling method. Data was collected 
from the healthy controls as well as women with 
PCOS on a self-structured questionnaire including 
demographic profile like age, occupation, 
BMI and other features like age of menarche, 
genetic history of Polycystic ovarian syndrome, 
history of any medical ailments and treatment. 
Hyperandrogenism symptoms among the cases 
were also recorded. Body weight (kilograms) 
and height (m) were guaged and calculation of 
body mass index was done by dividing weight 
(kg) by the square of the height (m2). Participants 
were classified as normal weight (BMI between 
18.5-24.9), overweight (BMI between 25-29.9) 
and obese (BMI > 30).3ml of venous blood was 
drawn in vaccum clot activator tubes from the 
participants of cases and control group. The blood 
samples were centrifuged at 2500-3000 rpm for a 
duration of 15 min for the separation of serum. 
Storage of serum samples was done at -20°C15 
until it was analyzed at Biochemistry Research 
Laboratory IIMC. The vitamin D assay was done by 
Enzyme Linked Immunosorbent Assay by using 
25OH Vitamin D Total Elisa Kit: Cat#KAP1917; 
LOT#131106 (DIAsource, S.A,Belgium). Vitamin 
D deficiency was described as “a level of less 
than <20 ng/ml” and vitamin D insufficiency was 
defined as “a level less than 30ng/ml”.16 

Data was analyzed by using Statistical Package 
for the Social Science (SPSS version 21). Data 
was expressed as Mean ± standard deviation. 
Chi-square test was used to see the association 
of BMI levels and Vitamin D levels in both the 
groups. The p-value < 0.05 was considered 
significant.
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RESULTS
The results depicted a significant difference in 
body mass index of both the case and control 
groups (p-value < 0.05). The body mass index in 
women suffering from PCOS (29.021±4.964) was 
significantly greater (p-value < 0.05) in contrast 
to the control group (21.701±3.541) as given in 
Table-I.

Table-II depicts the comparison of levels of 
vitamin between control group and PCOS group 
on the basis of body mass index classification. 
No significant (p-value > 0.05) difference in 
vitamin D levels were observed when compared 

between the cases and control groups among 
normal weight (12.056±7.742 vs. 11.098±5.318, 
p-value = 0.577), over weight (13.024±9.798 
vs. 11.032±6.527, p-value = 0.526) and obese 
subjects (6.307±4.474 vs. 10.354±4.993, p-value 
= 0.133).

Results exhibited that there was no significant 
(P-value > 0.05) association between vitamin D 
level and body mass index in the healthy control 
group as given in detail in Table-III.

Table-IV elaborates that there was no significant 
(p-value > 0.05) relationship between body mass 
index and vitamin D level in patients of PCOS.

DISCUSSION
Multiple studies have been carried out to explore 
the association between vitamin D status and 
body mass index. The current study showed 
that 80% of the women in control group had 

normal weight and 6% of them were found to 
be obese. Conversely in women suffering from 
PCOS, 63% women were found to be obese and 
only 20% women exhibited normal weight. Our 
study discovered that the BMI in women with 

Population Groups N M SD P value
Body Mass Index (BMI) Control 50 21.701 3.541 0.001

Cases 100 29.021 4.964
Table-I. Comparison of Body mass Index among control group and cases (PCOS patients)

N= number; M = mean; SD= Standard Deviation

Body mass Index
Controls Cases 

p
n Vit D levels (Mean± SD) n Vit D levels Mean ± SD

Normal weight 40 12.056±7.742 20 11.098±5.318 0.577
Over weight 7 13.024±9.798 17 11.032±6.527 0.526
Obese 3 6.307±4.474 63 10.354±4.993 0.133

Table-II. BMI and Vitamin D levels between controls and cases (PCOs)

Body Mass 
Index

Vitamin D status in control group
Total pVitamin D 

deficiency
Severe Vitamin 

D deficiency
Vitamin D

Insufficiency
Vitamin D

Sufficiency
Normal weight 15 20 4 1 40

0.262
Over weight 0 5 2 0 7

Obese 0 3 0 0 3
Total 15 28 6 1 50

Table-III. Association of Body mass index with vitamin D status in controls

Body Mass Index
Vitamin D status in PCO patients

Total p
Severe Vit D deficiency Vit D deficiency Vit D Insufficiency

Normal weight 13 5 2 20

0.322
Over weight 10 5 2 17

Obese 33 28 2 63
Total 56 38 6 100

Table-IV. Association of Body Mass Index with vitamin D status in Cases.
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PCOS (27.094+4.369) was substantially (p-value 
< 0.05) more in contrast to the healthy controls 
(20.739+3.452). This findings are similar to the 
results of the some other studies.17,18 Mirza SS et 
al also established that serum adiponectin levels 
are autonomously related with PCOS and are 
only partially elucidated by Insulin Resistance. 
Adiponectin level which are inversely related 
with obesity in PCOS  patients may function as a 
prospective independent biomarker for diagnosis 
of PCOS in young and lean women with less 
symptoms, or women having a positive family 
history of PCOS.19 No significant (p-value >0.05) 
difference was observed between vitamin D levels 
across a range of Body mass Indices among 
control and patients with PCOS though, in the 
control group we had 03 obese (BMI >30) and 
20 normal weight women who had severe vitamin 
D deficiency while 33 obese and 13 normal 
weight PCOS patients suffered severe vitamin 
D deficiency displaying that obese and normal 
weight women in both the cases and controls 
had same vitamin D status. The descriptive cross 
sectional research work carried out by Faraj et 
al in 2014 also established that there exists no 
significant relationship between body mass index 
and vitamin D levels.20 Comparable outcome 
was also acquired by in another study in which 
38 Korean women (18-40 years) were recruited 
with PCOS and 109 age and BMI matched non 
PCOS women were included.16 Another research 
work was conducted in Iran by Firouzabadi et al. 
on 100 infertile PCOS women also observed no 
significant association between BMI and serum 
vitamin D level before and after the management 
with vitamin D and calcium supplements.21

Numerous studies have exhibited an inverse 
relationship between vitamin D and BMI in women 
with PCOS in the reproductive age group.22,23,15,24 

Where et al. likewise established a robust 
association between vitamin D concentration 
in women with PCOS and body mass index 
and stated that PCOS women presenting with  
metabolic syndrome had lesser vitamin D level 
than PCOS women without these features (17.3 vs 
25.8ng/ml respectively).25,19 However we did not 
find any significant association between vitamin 

D deficiency and BMI in both groups (controls 
and cases).

The limitations in our study are the small sample 
size and lack of adjustments for confounding 
factors. To the best of our knowledge we are 
the first to investigate the association between 
body mass index and vitamin D status in PCOS 
in women in Pakistan. To prove our results novel 
therapeutic methodologies and hefty intervention 
trials are a prerequisite.
Copyright© 20 Apr, 2017.
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