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Abstract 

Introduction: Infertility affects millions of people of reproductive age worldwide. Male 

infertility may be caused by a number of different factors including problems in the ejection 

of semen, absence or low levels of sperm, or abnormal morphology and movement of the 

sperm. Environmental and lifestyle factors also have a meaningful impact on male 

reproductive system. Fertility care should include the prevention, diagnosis and treatment of 

the disorder. That is why numerous studies have explored the role of vitamin D in regulating 

the functioning of the reproductive system. 

 

Aim of study: Investigation of correlation between Vitamin D and male fertility. 

 

Results: Studies consistently show that Vitamin D deficiency has a negative influence on 

male fertility. Number of trials show that the mean value of Vitamin D serum levels tend to 

be significantly lower in infertile men compared to fertile men. Vitamin D insufficiency and 

deficiency has been noticed to be associated with poor semen quality (lower sperm 

concentrations, lower motility). It became  evident that vitamin D exhibits positive 

correlation with the male fertility by maintaining the levels of sex hormones, down regulating 

oxidative stress and up regulating oxidative defence. Supplementation of Vitamin D may 

improve the quality and function of sperm by increasing its motility and concentration. 

 

Conclusions: Although Vitamin D supplementation cannot be considered for treatment of 

male infertility itself, physicians should take the vitamin serum levels under consideration 

while providing treatment for infertile male patients. 

 

Key words: vitamin D; male fertility; infertility; male reproductive system 

 

Introduction: 

Infertility is a disease of the male or female reproductive system described as the 

failure to achieve a pregnancy after 12 months or more of regular unprotected sexual 

intercourse [1]. Between 48 million couples and 186 million individuals live with infertility 

globally [2], with male infertility accounting for 40% of that number [3]. Infertility is 

influenced by a number of different factors. In the male reproductive system, it is most 

frequently caused by problems with ejection of semen, absence or low sperm levels, or 

abnormal morphology and movement of the sperm. Fertility is also affected by environmental 

factors such as: obesity, smoking, excessive alcohol intake, exposure to pollution and toxins 

[4,5]. 

Fertility care should include prevention, diagnosis and treatment of the disorder. 

That is why numerous studies have explored the role of vitamin D in regulating the 

functioning of the reproductive system. 
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Vitamin D belongs to the family of steroid hormones that has a crucial role in 

calcium and phosphate homeostasis [6]. It is also known to be effective on glucose 

metabolism, cellular growth, and immune functions. Deficiency of vitamin D (less than 20 

ng/mL) and insufficiency of vitamin D (20-29 ng/mL) may be cause of insulin resistance, 

diabetes, autoimmune disease, cancer, cardiovascular disease, chronic pain, as well as 

polycystic ovary syndrome and endometriosis in women [7,8].  

The presence of vitamin D receptors (VDR) and the enzymes involved in activation 

and inactivation of vitamin D in germ cells, Leydig cells, epididymis, prostate, seminal 

vesicles, and mature spermatozoa suggests a direct regulatory role of vitamin D in the male 

reproductive system [9]. Concluding, deficiency of the vitamin may be one of the factors 

influencing male fertility. 

 

Review of available research: 

Studies consistently show that Vitamin D (VD) deficiency has a negative influence 

on male fertility. 

In Vitamin D endemic deficient area study measured and compared 25OHD serum 

concentrations of 116 fertile and 114 infertile male patients. Infertile group was aditionally 

divided into 2 subgroups: patients with Vitamin D serum levels above 20ng/mL, and patients 

with VD serum levels below 20ng/mL.  Semen parameters were analysed in infertile patients 

according to WHO guidelines. Results showed that the mean value of VD serum levels were 

higher in fertile men. Semen examination showed that infertile patients with VD levels above 

20ng/mL had significantly better sperm counts (morphology and movement), compared to 

those with VD levels <20ng/mL [10]. 

Study carried out in 112 fertile and 95 infertile Iranian men included semen and 

venous blood samples analyses. Trial showed that Vitamin D deficiency was significantly 

higher in infertile men compared to the fertile control group. However there were no 

significant semen parameters differences between groups [11]. 

Serum vitamin D is associated with semen parameters and serum testosterone levels 

according to Inari M Ciccone et al. The study outcomes show mean serum concentrations of 

VD were significantly lower in men with seminal abnormalities compared to 

normozoospermic male. VD serum concentrations were also observed to have positive 

correlation with sperm concentration, total number of spermatozoa and strict morphology 

[12]. 

Similar results were given by Elham Azizi et al. study which concluded that Vitamin 

D has an effect on motility and morphology of spermatozoa, and its lower serum content may 

affect infertile men [13]. 

The study carried out in Iraqi fertile and infertile men assessed correlation between 

vitamin D, testosterone and semen quality. Study included infertile group: 37 patients with 

teratozoospermia, 34 infertile normozoospermia and 17 control group patients. Seminal fluid 

and serum samples were collected to address biochemical changes in: Vitamin D levels, 

VDR, testosterone, parathyroid hormone, proteamine enzyme, zinc, and calcium. Results 

showed a significant decrease of VD, calcium and zinc in infertile group compared to control. 

Additional parathormone and protamine levels increased. There was no statistically relevant 

difference in testosterone and VDR levels between groups [14]. 
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Association between Vitamin D, reproductive hormones and sperm parameters in 

infertile men were also observed in Rehana Rehman et al. study. Fertile and infertile male 

were divided into subgroups with normal and abnormal sperm parameters. The median values 

of total sperm count motility, morphology and serum 25OHD were significantly higher in 

both the fertile and infetile group with normal sperm parameters compared to abnormal 

sperm parameters group [15]. 

2018 study by Fahad Hussain et al. assessed homeostatic relevance of Vitamin D in 

maintaining male fertility. During trial serum samples were collected to compare sex 

hormones, antioxidant defense and oxidative stress markers in infertile and healthy 

individuals. As a result it became evident that vitamin D exhibits positive correlation with the 

male fertility by maintaining the levels of sex hormones, down regulating oxidative stress and 

up regulating oxidative defence [16]. 

Significant association between 25OHD and sperm motility was detected in study 

among Turkish men. Two sperm samples, with 15 day difference were collected from 33 

fertile and 60 infertile men. Undermicrosopic analysis of motility and morphology were 

carried out according to 2010 WHO criteria. Venous blood samples were collected to 

measure levels of reproductive system hormones and 25OHD levels. In infertile patients 

semen volume and VD levels were significantly lower. Study shows positive correlation 

between Vitamin D levels and total progressive motile sperm count [17]. 

Study by Kadiliya Jueraitetibaike et al. evaluated association of semen quality with 

both serum and seminal plasma vitamin D levels and its underlying mechanisms. The study 

detected positive correlation between seminal plasma and sperm kinetic parameters, stating 

that VD may be involved in sperm motility by promoting activation of the sperm 

mitochondrial respiratory chain to produce ATP (adesinotriphosporan) and increase 

intracellular calcium concentrations [18]. 

As the Vitamin D role in male reproductive health became more relevant many of 

available publications investigated  the influence of Vitamin D supplementation on male 

fertility. 

A. Alzoubi et al. study searched for association between VD and idiopathic 

infertility and whether supplementation can restore semen quality parameters. Trial enrolled 

117 men: 30 healthy, fertile men plus 20 secondary infertile men as control groups, and a test 

group of 67 idiopathic infertile men (divided into low VD serum level, and normal VD serum 

level groups). Idiopathic infertile men with Vitamin D deficiency were supplemented with 

oral VD 5000 IU for a month. After month-long supplementation there was a relevant 

improvement of progressive and total sperm motility in the treated group [19]. 

Effects of VD on apoptosis and sperm quality in asthenozoospermia were adresses in 

Mahin Taheri Moghadam et al. trial. Study included 80 semen samples of asthenozoospermic 

and healthy men to analyze sperm motility, morphology, apoptosis and necrosis and 

chromatin integrity. Samples were divided into control and experimental groups (which 

recieved 20 µMol of VD). The addition of VD has resulted in rise of motile sperm number, 

rise of progresive motility and reduced apoptosis and necrosis. However there were no 

morphology changes noticed [20]. 
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According to Martin Blomberg Jensen et al. study Vitamin D supplementation was 

not associated with changes in semen parameters. However spontaneous pregnancies tended 

to be higher in couples in which man was in the treatment group during trial (which received 

initially 300,000 IU, then 1400 IU cholecalciferol and 500 mg of calcium daily for 150 days) 

compared to the control group which received placebo [21]. 

Impact of supplementation was observed in study in insufficient/ deficient infertile 

men with oligozoospermia and asthenozoospermia. Patients received  60,000 IU 

cholecalciferol and 500 mg daily calcium supplementation for a period of 6 months. 

Outcomes showed improvement in sperm concentrations and progresive sperm motility in 

infertile men with oligozoospermia [22]. 

 

Conclusions:  

Low levels of serum Vitamin D  could be a risk factor of poor semen quality in 

infertile men. Review of available studies presents relevant information that vitamin D serum 

levels have a direct and positive correlation with semen quality and male reproductive 

potential. Due to inadequacy of appropriate randomization and controls in mentioned trials 

Vitamin D supplementation cannot be considered for treatment of male infertility itself. 

However it may improve the quality and function of sperm by increasing its motility and 

concentration. Physicians should take the vitamin serum levels under consideration while 

providing treatment for infertile male patients. Further research on the subject is needed as 

infertility is a complex disorder.  
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