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ABSTRACT

Aim To evaluate the association of vitamin D (VD) deficiency 
with gonadotropins and sex hormone in obese and non-obese wo-
men with polycystic ovary syndrome (PCOS).

Methods Of the total of 140 women, thirty obese and thirty non-
obese, aged 20-40 years, were included in the study. Inclusion 
criteria were the women with normal level of thyroid-stimulating 
hormone (TSH), prolactin (PRL), parathyroid hormone (PTH), 
and calcium, and those who had not received any medication or 
VD supplementation within the last 6 months. Serum 25- hydroxy-
vitamin D (25(OH)D), C-reactive protein (CRP), lipid profile, fa-
sting serum glucose, basal insulin, homeostasis model analysis of 
insulin resistance (HOMA-IR) index, follicle-stimulating hormo-
ne (FSH), luteinizing hormone (LH), oestrogen, total testosterone, 
dehidroepiandrostendion-sulphat (DHEA-S), androstendione, and 
sex hormone binding globulin (SHBG) were determined at folli-
cular phase.

Results Body mass index (BMI), weight, waist, lipids, and CRP 
were significantly higher in obese than in non-obese PCOS wo-
men (p=0.000). Meanwhile, insulin and HOMA-IR were also hi-
gher in the obese PCOS (p<0.000), and so was the fasting glucose 
(p=0.004). Furthermore, obese PCOS showed significantly higher 
level of LH (p=0.012), but lower level of progesterone (p=0.001) 
and androstendione (p=0.006) than in non-obese PCOS. In total 
68% of PCOS women had VD deficiency but without significant 
difference among groups according to BMI. There was no asso-
ciation of VD deficiency with gonadotropins and sex hormones 
except SHBG.

Conclusion Insulin resistance was a better independent risk factor 
for the presence of vitamin D deficiency than SHBG. The insu-
lin resistance and vitamin D deficiency significantly predicted the 
obesity risk in PCOS women.
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INTRODuCTION

Vitamin D is deposited in adipose fat tissues, ma-
king it unavailable for the body to use; as a result, 
people who are overweight are already highly 
expected to have low levels of serum vitamin D 
(VD) (1). Vitamin D deficiency is associated with 
multiple health conditions including diabetes, 
cardiovascular diseases including stroke, depre-
ssion, dementia and other conditions (2). 
Polycystic ovary syndrome (PCOS) is a complex 
endocrine syndrome characterized by the com-
bination of reproductive irregularities, namely 
hyperandrogenism and chronic anovulation, with 
metabolic defects (3).
Regulation of aromatase (CYP19A1) and oestro-
gen production by VD has been extensively studied 
in tissue and cell lines from breast, adipose tissue, 
bone, and gonads (4). Interestingly, the reduced se-
rum oestrogen level was reversible following calci-
um supplementation, indicating that at least part of 
the impaired gonadal aromatase expression was due 
to hypocalcaemia (4). In contrast, the elevated lute-
inizing hormone (LH) level persisted and may the-
refore depend on additional factors besides calcium 
disproportion (5). The relationship between VD and 
sex hormones is complicated, because it is partly 
compensated by various mechanisms; for example, 
low serum VD levels by calcium mobilization due 
to elevated parathyroid hormone (PTH) secretion 
(6).  New association studies should therefore ad-
dress the relationship between sex hormones and 
VD levels by including additional factors such as 
calcium, PTH, phosphate, LH, oestrogen, and opti-
mally also bone mineral density (BMD), osteocal-
cin, insulin-like growth factor 1 (IGF1), fibroblast 
growth factor 23 (FGF23), body fat percentage, and 
glucose metabolism to determine causal associati-
ons that can be subsequently used as endpoints for 
validation in randomized clinical trials (7). 
Previous studies did not clarify the relationship of 
vitamin D with gonadotropin and sex hormones. 
Proving eventual connections to get a very sim-
ple marker would open the possibility of a simpler 
treatment of PCOS. The aim of this study was to 
evaluate the association of vitamin D deficiency 
with gonadotropins and sex hormone (including 
markers of metabolic risk, glucose, insulin and in-
sulin resistance) in obese and non-obese women 
with polycystic ovary syndrome. We further wan-

ted to test whether any relations observed were in-
dependent of a comprehensive range of potential 
confounding or effect-modifying factors.

PATIENTS AND METhODS

Patients

Patients recruited from Endocrinology Depar-
tment of the Clinical Centre of Sarajevo Univer-
sity had been examined in the last two years by 
an endocrinologist. All participants gave infor-
med consent for the research. The study was per-
formed according to the principles outlined in the 
Declaration of Helsinki and  in accordance with 
ethical recommendations of the Ethics Commi-
ttee of Clinical Centre of Ssarajevo University. 
Of the total of 140 women with PCOS diagnosed 
by respecting the Rotterdam criteria (oligoovula-
tion and/or anovulation, excess androgen activity 
and polycystic ovaries (by gynecologic ultraso-
und)) (8), thirty obese and thirty non-obese wo-
men, aged 20-40 years were included in the study. 
Out of 140 patients with PCOS, 80 patients were 
excluded because they did not have normal levels 
of thyroid-stimulating hormone (TSH), prolactin 
(PRL), PTH or calcium, they were treated with 
medicines or supplementation in  previous 6 mont-
hs, or  they did not complete analysis of vitamin D. 
Included patients were divided by body mass in-
dex (BMI) to non-obese (BMI ≤ 25 kg/m2) and 
obese (BMI > 25 kg/m2).  Inclusion criteria were 
normal level of TSH, PRL, PTH, and calcium 
and the patients had not received any medication 
or any vitamin D supplementation within the last 
6 months. Exclusion criteria were age less than 
20 or more than 40 years, presence of autoim-
mune, neoplastic, endocrine, metabolic, hepatic 
and cardiovascular disorders or other concurrent 
medical illnesses. 

Methods 

The procedures used were in accordance with the 
guidelines of the Helsinki Declaration on Human 
Experimentation and the Good Clinical Practice 
(CGP) guidelines. 
Serum 25- hydroxyvitamin D (25(OH)D vita-
min), C-reactive protein (CRP), lipid profile, fa-
sting serum glucose, basal insulin, homeostasis 
model analysis of insulin resistance (HOMA-
IR) index, follicle-stimulating hormone (FSH), 
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luteinizing hormone (LH), total testosterone, 
dehidroepiandrostendion-sulphat (DHEA-S), 
androstendione, and sex hormone binding globu-
lin (SHBG) were determined at follicular phase. 
Homeostasis model analysis (HOMA-IR) e.g. 
fasting glucose (mmol/L) × fasting insulin (μU/
mL)/22.5, was also calculated (9). 
Anthropometric measurements (height, weight, 
BMI and waist), Ferriman-Gallwey score and ul-
trasonography data were noted for each subject. 
Body mass index was calculated as weight in 
kilograms divided by the square of height in me-
ters (kg/m2). Blood pressure was measured using 
a standard protocol while seated. At baseline, fa-
sting serum 25(OH)D concentration was measured 
by radioimmunoassay. The season of all included 
measurements of serum 25(OH)D was autumn/
winter season (October through March). Referral 
levels of vitamin D were 20-50 ng/ml. Vitamin D 
deficiency was defined as 25(OH)D ≤ 20 ng/mL. 

Statistical analysis

Normal distribution was investigated using Kol-
mogorov–Smirnov test. Data were expressed as 
means (SD), medians (95% range) or absolute 
numbers (percentages) according to type of varia-
bles and normality of distributions. Statistical anal-
ysis of each parameter was carried out by Student’s 
t test or Mann-Whitney U test, as appropriate. In 
the next step variables without normal distribution 
were square root transformed to normalize distri-
butions. Pearson correlation coefficients were used 
to examine the relationships between variables. 
Intrapartial correlation analyses were additionally 
performed to detect independent relationships 
between variables. We used multiple linear regre-
ssion to assess the relationship between baseline 
circulating 25(OH)D (continuous), hormonal (con-
tinuous) and metabolic status (continuous). We 
adjusted for the potential confounding variables. 
The associations between clinical data and the pre-
sence of 25(OH)D were evaluated by logistic re-
gression analysis. We tested for statistical interac-
tion of 25(OH)D with HOMA-IR and SHBG by 
using product terms and likelihood ratio tests. The 
cut-off for statistical significance was 0.05.

RESuLTS

Clinical data of the patients included in the study 
are shown in Table 1 and Table 2.

Of the total of 140 women with diagnosed PCOS 
during 2011-2012 periods at the Endocrinology 
Department of the Clinical Centre of Sarajevo 
University, 60 were included in this study and di-
vided in two groups according to BMI: obese and 
non-obese women with PCOS.
There was no difference in age between the gro-
ups. The mean values of weight, BMI, waist cir-
cumference, cholesterol, triglycerides and CRP 
were significantly higher in obese PCOS women 
than in non-obese PCOS (p=0.000). Meanwhile, 
basal insulin and HOMA-IR were also higher in 
obese women with PCOS (p<0.000); so was the 

Variable Total  
population

Non-obese 
PCOS women

BMI ≤ 25 kg/m2

Obese PCOS 
women BMI 
> 25 kg/m2

p 

Number n (%) 60 (100%) 30 (50%) 30 (50%)
Age (y) 26.00 (20-40) 26.00 (21-39) 27.00 (20-40) 0.365

Weight (kg) 71.00 
(50-100)

63.00 
(50-73)

88.00 
(64-100) 0.000

BMI (kg/m2) 25.88 
(20.2 -38.67)

22.43 
(22.2 - 25.1)

31.03 
(26.7-38.67) 0.000

Waist (cm) 82.00 
(68-120)

79.00 
(68-81)

98.00 
(83-120) 0.000

Cholesterol 
(mmol/l)

5.52 
(0.82)

5.03 
(0.63)

6.01 
(0.69) 0.000

Triglycerides 
(mmol/l)

1.99 
(1.1-4.92)

1.60 
(1.1-2.52)

2.43 
(1.53-4.92) 0.000

CRP (mg/l) 2.80 (1-5.8) 2.05 (1-5) 3.20 (1.9-5.8) 0.000
Glucose 
(mmol/l)

5.10 
(4-6.9)

5.00 
(4.4-5.7)

5.45 
(4-6.9) 0.004

Insulin 
(mIU/l)

16.27 
(11.38-25.92)

14.33 
(11.38-21.89)

20.01 
(12.53-25.92) 0.000

HOMA-IR 4.01 (0.98) 3.38 (0.59) 4.65 (0.89) 0.000

FSH (IU/l) 5.00 
(2.5-12)

4.50 
(2.5-12)

5.60 (2.6-
10.3) 0.076

LH (IU/l) 14.25 (5.50) 12.48 (5.44) 16.01 (5.06) 0.012
LH/FSH 2.73 (1.07) 2.60 (1.14) 2.86 (1.01) 0.371
oestradiol 
(pmol/l)

110.50 
(73-458)

108.00 
(74-458)

123.50 
(73-284) 0.258

Progesterone 
(nmol/l)

10.80 
(4.8-27)

14.00 
(7-27)

9.60 
(4.8-26) 0.001

Testosterone 
(nmol/l)

2.40 
(1.7-4.7)

2.45 
(1.7-4.7)

2.20 
(1.8-4.6) 0.094

Androstendio-
ne (ng/ml)

2.60 
(1.3-5)

2.85 
(1.3-5)

2.40 
(1.3-4.6) 0.006

DHEAS 
(mcg/dl)

357.45 
(84.75)

376.76 
(83.85)

338.13 
(82.51) 0.077

SHBG 
(nmol/l)

13.5 
(9-32)

13.00 
(9-32)

13.50 
(9-24) 0.994

Vitamin D 
(nmol/l)

11.0 
(4-40)

14.5 
(4-40)

10.5 
(4-31) 0.066

Vitamin D 
≤ 20 nmol/l

41 
(68%)

22 
(37%)

19 
(31%) 0.054

Vitamin D 
> 20 nmol/l

19 
(32%)

8 
(14%)

11 
(18%) 0.054

Menstrual 
irregularity

28 
(47%)

13 
(22%)

15 
(25%) 0.117

Hirsutism 32 (53%) 15 (25%) 17 (28%) 0.121

Table 1. The baseline characteristics of study population* 

*Values are expressed as means (SD), medians (95% range) or abso-
lute numbers (percentages) according to type of variables and norma-
lity of distributions; PCOS, polycystic ovary syndrome; BMI, body 
mass index; CRP, C-reactive protein; HOMA-IR, homeostasis model 
analysis of insulin resistance; FSH, follicle-stimulating hormone; 
LH, luteinizing hormone; DHEAS, dehidroepiandrostendion-sulphat; 
SHBG, sex hormone binding globulin
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fasting glucose level (p=0.004). Furthermore, obe-
se patients with PCOS showed significantly higher 
level of LH (p=0.012), but lower level of proge-
sterone (p=0.001) and androstendione (p=0.006) 
than in non-obese PCOS. However, there were no 
significant differences among the groups as related 
to FSH, LH/FSH, oestrogen, testosterone, DHEA-
S, SHBG, vitamin D, VD deficiency, menstrual 
irregularity, and hirsutism (Table 1).
In total 41 (68%) of women with PCOS had 
VD deficiency but without significant difference 
among the groups according to BMI (p=0.054), 22 
(37%) were non-obese and 19 (31%) were obese.
In addition, PCOS women with VD deficiency 
had higher level of fasting glucose, fasting in-
sulin, HOMA-IR (p=0.000) and LH (p=0.031), 
and lower level of SHBG (p=0.000) than PCOS 
women with referral level of VD (Table 2). The-
refore, with a decrease of 25(OH)D, there was 
a significant increase in fasting glucose, fasting 
insulin, HOMA-IR, and LH, and significant de-
crease in SHBG (p=0.000) (Table 2). 

Multiple regression model was performed to eva-
luate the risk of Vitamin D deficiency in PCOS 
women as a function of anthropometric, metabo-
lic and hormonal values (Table 3). The model in-
cluded HOMA-IR (p=0.000), LH (p=0.004) and 
SHBG (p=0.000). Adjusted R square of the model 
was 0.732 (p=0.000) and it explained 73% of total 
variance. Standardised Coefficients were signifi-
cant for HOMA-IR (0.56) and SHBG (0.50). It was 
revealed that the presence of deficiency of vitamin 
D in PCOS women was associated with HOMA-
IR and SHBG as independent predictors. There 
was no association of vitamin D deficiency with 
gonadotropins and sex hormones except SHBG.

Variable Vitamin D3 
≤ 20 nmol/L

Vitamin D3 
> 20 nmol/L p 

Number (%) 41 (68%) 19 (32%)
Age (y) 26.00 (21-39) 27.00 (20-40) 0.251
Weight (kg) 63.00 (50-73) 88.00 (64-100) 0.305

BMI (kg/m2) 22.43 
(22.2 - 25.1)

31.03 
(26.7-38.67) 0.097

Waist (cm) 79.00 (68-81) 98.00 (83-120) 0.109
Cholesterol (mmol/l) 5.51 (0.88) 5.53 (0.68) 0.942
Triglycerides (mmol/l) 1.60 (1.1-2.52) 2.43 (1.53-4.92) 0.702
CRP (mg/l) 2.05 (1-5) 3.20 (1.9-5.8) 0.594
Glucose (mmol/l) 5.45 (4-6.9) 5.00 (4.4-5.7) 0.000

Insulin (mIU/l) 20.01 
(12.53-25.92)

14.33 
(11.38-21.89) 0.000

HOMA-IR 4.45 (0.86) 3.07 (0.40) 0.000
FSH (IU/l) 4.50 (2.5-12) 5.60 (2.6-10.3) 0.880
LH (IU/l) 15.28 (5.51) 12.02 (4.92) 0.031
LH/FSH 2.85 (0.78) 2.47 (1.51) 0.206
oestradiol (pmol/l) 108.00 (74-458) 123.50 (73-284) 0.280
Progesterone (nmol/l) 14.00 (7-27) 9.60 (4.8-26) 0.332
Testosterone (nmol/l) 2.45 (1.7-4.7) 2.20 (1.8-4.6) 0.351
Androstendione 
(ng/ml) 2.85 (1.3-5) 2.40 (1.3-4.6) 0.108

DHEAS (mcg/dl) 352.63 (85.87) 367.84 (83.59) 0.523
SHBG (nmol/l) 13.00 (9-32) 13.50 (9-24) 0.000
BMI >25kg/m2 19 (31%) 11 (18%) 0.066
BMI ≤ 25 kg/m2 22  (37%) 8 (13%) 0.054
Menstrual irregularity 19 (32%) 9 (15%) 0.067
Hirsutism 22 (37%) 10 (16%) 0.082

Table 2. Characteristics of study population according to 
Vitamin D deficiency*

*Values are expressed as means (SD), medians (95% range) or abso-
lute numbers (percentages) according to type of variables and norma-
lity of distributions. BMI, body mass index; CRP, C-reactive protein; 
HOMA-IR, homeostasis model analysis of insulin resistance;  FSH, 
follicle-stimulating hormone; LH, luteinizing hormone; DHEAS, de-
hidroepiandrostendion-sulphat; SHBG, sex hormone binding globulin

Model Standardized Coefficients (B) p
HOMA-IR 0.563 0.000
LH 0.071 0.322
SHBG -0.502 0.000

Table 3. Multiple regression analysis of hormonal values to 
predict the presence of Vitamin D deficiency*

*linear regression coefficients; HOMA-IR, homeostasis model 
analysis of insulin resistance; LH, luteinizing hormone; SHBG, sex 
hormone binding globulin

Covariates B Odds ratio
95% CI for odd ratio

p
Lower Upper

SHBG 0.218 1.244 0.974 1.590 0.081
HOMA-IR -4.286 0.014 0.001 0.197 0.002

Table 4. Logistic regression model of vitamin D deficiency 
risk in women with polycystic ovary syndrome*

* B coefficients, odds ratios (with 95% confidence intervals); SHBG, 
sex hormone binding globulin; HOMA-IR, homeostasis model 
analysis of insulin resistance 

Therefore, the three covariates, including HO-
MA-IR, SHBG and the presence of deficiency of 
vitamin D, were analysed in the logistic regre-
ssion model (Table 4). The results demonstrated 
that HOMA-IR (odd ratio 0.014; p=0.002) was 
a better independent risk factor for the presence 
of  vitamin D deficiency than SHBG (odd ratio 
1.244; p=0.081). The model was statistically si-
gnificant (p=0.000). Sensitivity of the model was 
68% and specificity 88%. SHBG was not an in-
dependent factor for the presence of vitamin D 
deficiency (p>0.05).

Obesity risk in PCOS women was also analysed 
(Table 5). Logistic regression model demonstra-
ted that HOMA-IR (odd ratio 6.819; p=0.000) 
and vitamin D deficiency (odd ratio 4.896; 
p=0.009) significantly predicted the obesity risk, 
while SHBG was not significantly associated 
with obesity risk (odd ratio 1.072; p=0.43). The 
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model with all included predictors was statisti-
cally significant (p=0.000). Obesity was signifi-
cantly connected with vitamin D deficiency.

DISCuSSION

In women with PCOS, low vitamin D levels are 
associated with obesity, metabolic, and endocrine 
disturbances and vitamin D supplementation mi-
ght improve menstrual frequency and metabolic 
disturbances in those women (10). 
Furthermore, to our knowledge, this study is one 
of the rare describing association of vitamin D 
deficiency with gonadotropins and sex hormone 
in PCOS women. The present study showed that 
in total 68% of women with PCOS had VD defi-
ciency but without significant difference between 
groups according to BMI. Vitamin D deficiency is 
common in women with PCOS, with 67-85% of 
women with PCOS having serum concentrations 
of 25(OH)D <20 ng/mL (11). The prevalence of in-
sufficient 25(OH)D levels (<30 ng/mL) was 72.8% 
in women with PCOS in the Wehr et al. study (12). 
Low 25(OH)D (25(OH)D < 50 nmol/L) was de-
tected in 37% of the entire cohort of patients (13). 
Vitamin D deficiency may exacerbate symptoms 
of PCOS, with observational studies showing 
lower 25(OH)D levels were associated with in-
sulin resistance, ovulatory and menstrual irre-
gularities, lower pregnancy success, hirsutism, 
hyperandrogenism, obesity, and elevated cardio-
vascular disease risk factors (11). Multiple regre-
ssion analysis of our data revealed that the pre-
sence of deficiency of vitamin D in PCOS women 
was associated with HOMA-IR and SHBG. Vita-
min D has an important role in the pathogenesis 
of insulin resistance in PCOS (14). The results 
in this study demonstrated that HOMA-IR was a 
better independent risk factor for the presence of 
vitamin D deficiency than SHBG in women with 
PCOS (14). Low 25(OH)D level in PCOS wo-
men is associated with obesity and insulin resi-

Covariates B Odds ratio
95% CI for odd ratio

p
Lower Upper

SHBG 0.070 1.072 0.902 1.275 0.430
HOMA-IR 5.080 6.819 1.898 13.732 0.000
Vitamin D 
deficiency 3.711 4.896 2.487 6.723 0.009

Table 5. Logistic regression model of obesity risk in women 
with polycystic ovary syndrome*

*B coefficients, odds ratios (with 95% confidence intervals); SHBG, 
sex hormone binding globulin; HOMA-IR, homeostasis model 
analysis of insulin resistance 

stance but not with PCOS per se (15). Ardabili et 
al. (15) were not able to demonstrate the effect of 
vitamin D supplementation on insulin sensitivity 
and insulin resistance in women with PCOS, and 
vitamin D deficiency in their study.
In our research obesity was significantly connec-
ted with vitamin D deficiency.
Present data demonstrated that HOMA-IR and 
vitamin D deficiency  significantly predicted the 
obesity risk, while SHBG was not significantly 
associated with obesity risk. In the PCOS cohort 
study of Hahn et al. (16), 25(OH)D concentration 
was negatively correlated with body mass index, 
body fat, HOMA-IR, hyperinsulinemia and leptin 
level, and positively correlated with HDL chole-
sterol. Muscogiuri et al. (13) demonstrated that in 
PCOS low 25(OH)D levels are significantly de-
termined by the degree of adiposity. Women with 
PCOS and metabolic syndrome had lower 25(OH)
D levels than PCOS women without these featu-
res (12). The investigators found significantly ne-
gative correlations of 25(OH)D levels with BMI, 
waist circumference, waist-to-hip ratio, systolic 
and diastolic blood pressure, fasting and stimu-
lated glucose, area under the glucose response 
curve, fasting insulin, HOMA-IR, HOMA-beta, 
triglycerides, and quotient total cholesterol/high-
density lipoprotein (HDL) and positive correlation 
of 25(OH)D levels with QUICKI and HDL (12). 
There was no association of vitamin D deficien-
cy with gonadotropins and sex hormones except 
SHBG. Analysis of vitamin D and biochemical 
endocrine PCOS features revealed a significant 
correlation only between 25(OH)D and sex hor-
mone-binding globulin as well as the free an-
drogen index (16). BMI resulted to be the best 
predicting factor of 25(OH)D levels, whereas 
SHBG, Free Androgen Index, glucose uptake, 
and fat free mass were not (13). 
Wehr et al. (17) observed a significant decrease of 
fasting glucose, stimulated glucose and C-peptide 
levels after vitamin D treatment. There were no 
changes in androgens. Their results suggest that 
vitamin D treatment might improve glucose meta-
bolism and menstrual frequency in PCOS women. 
Our results confirm findings of a small number 
of studies about the association of vitamin D 
with gonadotropin and sex hormones. The main 
limitation of this study was the small number of 
participants. 



175

In conclusion, insulin resistance was a better in-
dependent risk factor for the presence of vitamin 
D deficiency than SHBG in women with PCOS. 
Insulin resistance and vitamin D deficiency signi-
ficantly predicted the obesity risk. Further pros-
pective studies are needed to confirm the associ-
ation of vitamin D deficiency with gonadotropins 
and sex hormones in patients with PCOS.
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SAŠETAK 

Cilj  Ispitati povezanost vitamina D (VD) s gonadotropnim i spolnim hormonima u pretilih i žena koje 
nisu pretile sa sindromom policističnih jajnika (PCOS).

Metode  Od ukupno 140 žena, u studiju je uključeno trideset pretilih i trideset žena koje nisu pretile, u 
dobi od 20 do 40 godina. Kriteriji uključenja bili su: ispitanice s normalnom razinom tireostimulirajućeg 
hormona (TSH), prolaktina (PRL), paratiroidnog hormona (PTH) i kalcija, te da nisu uzimale lijeko-
ve ili VD u posljednjih šest mjeseci. Serumski 25- hidroksivitamin D (25(OH)D), C-reaktivni protein 
(CRP), lipidni profil, glukoza natašte, bazalni inzulin, homeostazni model analize inzulinske rezisten-
cije (HOMA-IR) indeks, folikulo-stimulirajući hormon (FSH), luteinizirajući hormon (LH), estrogen, 
ukupni testosteron, dehidroepiandrostendion-sulfat (DHEA-S), androstendion i globulin za vezivanje 
seksualnih hormona (SHBG) određivani su u folikularnoj fazi.

Rezultati  Indeks tjelesne mase (BMI), težina, obim struka, razina lipida i CRP, bili su značajno viši u 
pretilih u odnosu na nepretile žene s PCOS-om (p = 0.000). Inzulin i HOMA-IR također su bili veći u 
pretilih žena (p <0.000), kao i glukoza natašte (p = 0,004). Osim toga, pretile žene s PCOS-om pokazale 
su značajno višu razinu LH-a (p = 0,012), ali nižu razinu progesterona (p = 0,001) i androstendiona (p 
= 0,006). 

Zaključak  Inzulinska rezistencija je bolji neovisni faktor rizika za deficit vitamina D u odnosu na 
SHBG. Inzulinska rezistencija i deficit vitamina D su značajni prediktori pretilosti u žena s PCOS-om.

Ključne riječi: vitamin D, BMI, inzulinska rezistencija, SHBG


