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Abstract: 

Background: Vitamin D deficiency is associated with infertility, decreased pregnancy rates, and hormonal changes. Asians 

appear to have a reverse correlation with pregnancy rates and vitamin D levels. There are some conflicting studies regarding 

vitamin D levels in relationship to infertility. 

Objective: To analyze Vitamin D in infertile women coming to hospital for treatment and compare with healthy fertile controls. 

To study if there is any correlation of Vitamin D with TSH (thyroid stimulating hormone), FSH (follicle stimulating hormone), 

LH (luteinizing hormone) and Prolactin levels in these patients. Our study also tries to delve into the question if there is a need to 

do Vitamin D levels in infertility cases routinely. 

Methods:  The study was conducted in department of Biochemistry and Gynecology of tertiary care hospital of Delhi after 

obtaining approval from institution’s Ethical committee. Blood samples were taken from infertile women (n=58), age group 20-

35 years, with both (84%) primary and (16%) secondary infertility coming to Gynecology OPD for their treatment. Age matched 

healthy females (n=30) without any history of infertility, were enrolled as controls in the study. Consent was obtained from all 

participants. Samples were analyzed for Vitamin D, TSH, Prolactin, FSH and LH. 

Result: Infertile women had significantly lower vitamin D levels (p value<0.001) and higher TSH (p value<0.001), higher LH 

levels (p value<0.05) and higher FSH (p value<0.05) values as compared to healthy volunteer controls of same age and gender. 

The levels of Prolactin were higher in cases than controls, though the difference was not significant (p value >0.05). 

 Pearson’s correlation coefficient calculation in the cases (infertile women) showed no significant association of Vitamin D with 

TSH, FSH, LH and Prolactin (p value >0.05). 

Vitamin D deficiency (< 50nmol/l) was present in 67% of total study population (n=88). 91.4% of cases (n=58) were vitamin D 

deficient. The odds ratio for vitamin D deficiency in infertile female was found to be 42.4(95% CI: 11.7-152.6, p value<0.001). 

Conclusion: Vitamin D deficiency was prevalent in 91.4% of infertile women of the study group; however the deranged 

hormonal profile in infertile cases did not have any significant correlation with Vitamin D levels. Mechanism by which Vitamin 

D results in adverse fertility out comes in humans needs to be elucidated by further studies. 
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Introduction: 

The non-skeletal effects of vitamin D have been the 

focus of much interest in the past decade and an 

accruing body of literature is supportive of relevance 

of vitamin D for a variety of organ systems beyond 

the skeleton 
[1, 2].

 

 Vitamin D has recently received attention for the 

role it plays in reproduction and fertility. Vitamin D 

receptors (VDR) facilitate the biological activity of 
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vitamin D and are found in many tissues such as 

human testis, sperm, epididymis, seminal vesicle, 

prostate, ovaries, uterus, placenta, cervix, breast 

tissue, the pituitary, and hypothalamus
[3-5]

. Vitamin D 

insufficiency or deficiency is present in 58% to 91% 

of women with infertility
[6-8]

. Some risk factors for 

vitamin D deficiency in women include an elevated 

body mass index (BMI), polycystic ovarian syndrome 

(PCOS), Asian ethnicity, and those of black 

ethnicity
[7]

. Vitamin D is also involved in the 

regulation of several hormones in the body including 

the anti-Müllerian hormone (AMH), follicle 

stimulating hormone, estradiol (a type of estrogen), 

and progesterone, all having to do with fertility
[5]

. 

Many studies show higher pregnancy rates, better 

IVF outcome with better vitamin D status
[8-10]

; and 

there have been studies from Iran
[11]

 and Greece
[12]

 

that show no significant correlation between 

pregnancy rate and serum vitamin D levels .We aim 

to find the vitamin D status in infertile women 

coming to tertiary care hospital in New Delhi and to 

study correlation with deranged fertility parameters 

in them. 

MATERIALS & METHODS 

This observational, case control study was carried out 

in women in the age group 25–40 years, presenting 

for hormonal evaluation for treatment of infertility in 

the hormone lab of a tertiary care hospital in Delhi. 

Infertility was defined as couple that has never 

conceived despite exposure to the risk of pregnancy 

for a period of 1 year.   

The inclusion criteria for the selection of cases were 

diagnosis of primary infertility, age between 20-40 

years and duration of marriage more than one year. 

The exclusion criteria that were adopted during case 

selection were male factor infertility and amongst the 

female factors were tubal factor, any congenital 

anomaly of the urogenital tract, or any obvious 

organic lesion. Fifty eight consecutive subjects with 

both primary (84%) and secondary (16%) infertility 

were enrolled in the study after a written and 

informed consent. Control group consisted of healthy 

female volunteers of comparable age group; 25-38 

years, with no history of infertility (n=30).All the 

controls had at least one child.  All the women 

reported for hormone analysis on the second or third 

day of menstrual cycle. Fasting samples were drawn 

for analysis of LFT, KFT, blood sugar, LH, FSH, 

Prolactin, TSH and Vitamin D. 

Assays 

Blood glucose levels were estimated using glucose-

oxidase (GOD-POD) method 
[13]

, Serum urea was 

estimated using urease-GLDH kinetic method 
[14, 15]

 

and serum creatinine levels were measured using 

modified jaffe’s kinetic method 
[16]

. Liver enzymes 

ALT, AST and ALP were measured using IFCC 

recommended enzymatic methods 
[17-19]

. All the 

mentioned biochemical tests were done using 

automated analyzer (AU480, Beckman Coulter). 

Serum hTSH (highly sensitive TSH) 
[20, 21]

, FSH 
[22]

, 

LH 
[23]

 and Prolactin 
[24]

 levels were estimated 

immediately using chemiluminescence based 

immunoassay (Beckman Access II, Beckman 

Coulter, Inc., Fullerton, CA). 

FSH and LH assay both had a sensitivity of 

0.2mIU/ml and an inter assay coefficient of variation 

(CV) of less than 10%. 

hTSH had sensitivity of 0.003 µIU/L and inter assay 

CV of less than 20%. 

Prolactin assay had analytical sensitivity of 

0.25ng/ml and less than 10% CV. 

Serum 25(OH) Vitamin D levels were assayed using 

ELISA (DRG kit, The USA) with a sensitivity of 1.5 

ng/ml and an inter assay (CV) of less than 10.5%. All 
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the analysis was performed in duplicates and average 

values used. 

Statistical analyses 

All analysis was done using IBM SPSS software 

(Version 20.0, IBM SPSS, IL, USA). Group data are 

presented as mean values ± S.D. Quantitative data 

was assessed using independent sample student’s t-

test. An association between study variables was 

assessed using Pearson’s correlation analysis and 

odds ratio calculation. A value of p≤0.05 was 

considered statistically significant. 

Results 

The average age of women in the case group was 

31.2± 3.7 years, and the control group was 30.2± 3.8 

years (p value> 0.05). The BMI in cases was 24.56± 

0.62 m/kg
2 

and controls was 23.17± 0.81 m/kg
2
 (p 

value >0.05).  

Vitamin D deficiency is defined as serum value < 50 

nmol/l, insufficiency as 50 to 75nmol/l and 

sufficiency as >75nmol/l. Infertile women had 

significantly lower vitamin D levels (p value<0.001) 

as compared to controls (Table1).Vitamin D 

deficiency was seen in 91.4% of cases and 20% of 

controls (Table 2). The odds of Infertility in Vitamin 

D deficiency are 42.4 (95% CI: 11.7-152.6, p 

value<0.001). Although the odds ratio is very high, 

the confidence interval is very wide; hence it is not a 

very precise estimate. Infertile women also had 

higher TSH (p value<0.001), higher LH levels (p 

value<0.05) and higher FSH levels (p 

value<0.05).The levels of Prolactin are higher in 

cases than in controls, though the difference is not 

significant (p value >0.05) [Table 1]. 

 Pearson’s coefficient showed no significant 

correlation of Vitamin D among infertile cases with 

TSH, LH, FSH and Prolactin (p value >0.05) in the 

present study. Only serum FSH was significantly 

correlated with serum LH values in cases (r=0.676, p 

value < 0.001). 

 

Tables 1: Shows the mean values along with standard deviation of various parameters studied in infertile 

women and their controls. The p value (calculated by independent T test) is considered significant if <0.05. 

 Normal range Cases(n=58)  

Mean +std. dev. 

Controls ( n=30) Mean+ 

Std.dev 

P value  

 

Vitamin D nmol/l <50:deficiency 

50-74:insufficient 

75-250:sufficient 

>250:toxicity 

21.1+ 18.0 64.3+20.3 0.000  

TSH µIU/ml 0.4-4.2 

 

7.8+6.1 3.4+1.1 0.000  

FSH mIU/ml 3.1-7.9 

(follicular phase) 

24.8+35.3 

 

12.4+4.9 0.003  

LH mIU/ml 1-18 

(follicular phase) 

18.3+21.4 

 

8.9+4.5 0.071 

Prolactin ng/ml 2-29 

 

18.2+11.5 16.9+13.8 0.674 



Indian Journal of Basic and Applied Medical Research; June 2017: Vol.-6, Issue- 3, P. 130-135 

 

 

131 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

Table 2: Shows vitamin D distribution in cases (infertile females) and controls (healthy and fertile females). 

Vitamin D levels in nmol/l Cases (n=58) Controls (n=30) 

<50           Deficient 91.4% 20% 

50-74        Insufficient 6.9% 30% 

75-250      Sufficient 1.7% 50% 

>250          Toxicity - - 

 

Discussion 

Statistics suggest that among infertile women there is 

a high incidence of Vitamin D deficiency. Li and 

colleagues
[7]

 found that 90.8% of women being 

worked up for infertility had insufficient (68.6% 

<32ng/mL) or deficient (22.2% <20ng/mL) vitamin 

D levels. This study was conducted in San Francisco, 

USA and they concluded that Asian and Black 

women have lower Vitamin D levels compared to 

Caucasians. Also the Vitamin D levels in 1182 

infertile women did not correlate with ovarian 

reserve, measured by FSH and AMH (Anti Mullerian 

Hormone). Likewise, Ozkan and colleagues 
[8]

from 

Montefiore medical Centre, USA, found in a 

population of infertile women 63% had vitamin D 

levels that were insufficient (36% 20-30ng/mL) or 

deficient (27% <20ng/mL). In addition, Anifandis 

and colleagues
[12]

 from Greece reported 79%of 

women undergoing in vitro fertilization (IVF) were 

vitamin D insufficient (48% 20.1-30ng/mL) or 

deficient (31% <20ng/mL). Our study reports 91.4% 

infertile women having vitamin D deficiency. The 

high prevalence could be attributed to race, ethnicity, 

cultural practices and level of malnutrition that exists 

in population coming to government hospital in 

North India. The controls used in the study were 

healthy volunteers; they were working staff of the 

hospital and were not patients. 

There have been studies in the past showing 

correlation of Vitamin D with TSH and FSH; 

incidentally these studies were not done in infertile 

women. A study by AMH.Mackawy et al
[25]

 shows a 

significant correlation between vitamin D deficiency 

and degree and severity of hypothyroidism. A study 

by AMZ Jukic et al
[26]

 suggested that vitamin D may 

influence the ovarian reserve. The study showed 

inverse relation vitamin D and FSH levels in 1430 

peri-menopausal women. 

There has been controversy regarding beneficial 

effects of Vitamin D in fertilization and pregnancy. 

Study by Anifandis et al 
[12],

 from Greece (n=101) 

reported pregnancy rates were lower with high 

Vitamin D (p value <0.05). 

Study by Aleyasin et al 
[27]

, from Iran (n=82) reported 

that Vitamin D deficiency doesn’t play pivotal role in 

outcome of ART (artificial reproductive technique). 

Similarly a study by Firouzabadi et al 
[11]

, from Iran 

(n=221) reported no significant correlation between 

pregnancy rate and serum Vitamin D levels. 

In the present study it is difficult to explain lack of 

correlation between Vitamin D and deranged fertility 

parameters in the cases due to small sample size. It 

can be taken as pointing towards some mechanism 

other than hormonal by which lack of vitamin D 

affects ability to conceive. 

There is some evidence that vitamin D deficiency and 

its effects on fertility may be indirect. Without 

vitamin D, the body absorbs up to 30% less calcium 

and 20% less phosphorus. In experimental 

conditions, when the hypocalcaemia and 
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hypophosphatemia were corrected in the female 

mice, their fertility returned
[28]

. It’s possible the 

primary cause of infertility may be hypocalcaemia 

and/or hypophosphatemia. But these studies have 

only been done in animals. 

The reports of Vitamin D deficiency affecting 

fertility have not been very conclusive especially in 

Asian population. More advanced research is 

required in this regard with larger sample size before 

we recommend it to be included in the workup of 

infertile women of this country. Nevertheless, 

Vitamin D is a relatively safe and inexpensive 

supplement. Sufficient vitamin D levels could 

possibly increase a couple’s overall health and hence 

likelihood of pregnancy. 

Conclusion 

A growing body of literature suggests that an 

individual's vitamin D status may adversely impact 

reproductive functions. However, there is dearth of 

prospective interventional studies and studies that 

define the mechanisms whereby vitamin D affects 

reproductive physiology in humans. Although in 

present study we see that infertile patients have 

significantly low vitamin D, there was no significant 

correlation between Vitamin D and the deranged 

hormone profile. The draw- back of study is small 

sample size .We may conclude that vitamin D 

deficiency is highly prevalent (91.4%) in infertile 

women in present study. 
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