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Abstract 

Background: When exposed to UV radiation, the skin produces vitamin D, a lipid-soluble vitamin. Because of  the receptors 
of  vitamin D are located in reproductive organs such as the endometrium, ovary, and uterus, researchers can develop theories 
about its role in reproduction. The role of  vitamin D in fertility has been shown in a variety of  animal experiments. However, 
human studies have not consistently confirmed vitamin D’s effect on infertility. Objectives: The major goal of  this research was 
to define the prevalence of  vitamin D deficiency among Wasit women and its effect on infertility, with a focus on those who were 
experiencing primary or secondary infertility. Materials and Methods: Samples were collected from 60 females with primary 
infertility, 60 women with secondary infertility, and 60 fertile women with at least one child, and were recruited from February 
to May 2023, then divided into three age groups, the first group (15‐25 years), the second group (26‐35 years), and the third 
group (>35 years). The levels of  vitamin D were measured using the enzyme-linked immunosorbent assay. Results: It was found 
that vitamin D deficiency was rather common, with the greatest rates occurring in those aged 35 and older (40% for women with 
primary infertility and 53% for those with secondary infertility). Primary and secondary infertility rates were each 20% lower in 
the second age group (26‐35 years). Conclusion: The current study found a high prevalence of  vitamin D deficiency in women 
suffering from primary and secondary infertility in Wasit Governorate. Therefore, women who suffer from infertility may benefit 
from examining their levels of  vitamin D because it may be one of  the causes of  infertility, which can be easily treated by taking 
vitamin D supplements. 
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Introduction
Infertility is defined as the failure to conceive during 
regular sexual activity for 12 months or more.[1] Primary 
infertility is when a woman does not give birth to a live 
child, while secondary infertility is when a female is unable 
to develop pregnant during a certain period even though 
she was previously pregnant and gave birth or lost the 
pregnancy.[2] Infertility is a public health problem, and the 
causes vary and are numerous, some of which are direct 
and widely studied as endocrine disorders, some sexually 
transmitted diseases, congenital malformations of the 
uterus, and autoimmune diseases, and some are indirect, 
such as anemia, poverty, stress, malnutrition, lifestyle, 
obesity, and many other unknown causes. More than one 

cause may occur at the same time, and primary infertility 
is more common than secondary infertility.[3]

Infertility is a fast-developing global health concern 
that affects 15% of  the world’s population and has a 
high prevalence rate.[4] Infertility may be caused by a 
wide variety of  causes, ranging from poor reproductive 
health in either spouse to a lack of  essential biological 
components such as vitamins and hormones, both 
of  which can go unrecognized or untreated, and it is 
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believed that there are between 60 and 80 million cases 
globally. Ovulatory dysfunction, tubal disease, and 
endometriosis are the most common reasons for female 
infertility.[5]

Vitamin D is synthesized in the body in reply to exposure 
to ultraviolet radiation, while only a small portion of it 
comes from dietary sources. Its deficiency may be the result 
of several reasons, including living in high latitudes, aging, 
certain diseases or genetic defects, diabetes or kidney 
disease, as well as the use of certain medications. Vitamin 
D is critical for overall health, including bone health and 
the ability to become pregnant. Its deficiency is linked 
to a wide range of gynecological problems, including 
polycystic ovary syndrome and uterine fibroids.[6,7]

Due to the attendance of vitamin D receptors (VDR) in 
more cells such as ovarian cells, fallopian epithelial cells, 
endometrial glandular epithelial cells, and granulosa 
cells, vitamin D has a substantial influence on a variety 
of biological systems, including the reproductive system. 
Studies have revealed that vitamin D protects against 
uterine fibroids and women with myomas have lower 
vitamin D levels. additionally, patients who take vitamin D 
supplements have a lower incidence of muscle tumors.[8,9]

The vitamin D receptors are a kind of steroid receptor 
involved in mediating vitamin D’s actions. The vitamin 
D receptor (VDR) is found not just in the brain and 
pituitary gland, but also in the ovary, placenta, uterus, 
and testicles, all of which play a role in reproduction. It is 
fair to suppose that vitamin D has a role in reproductive 
physiology, due to the broad expression of VDR.[10,11] The 
study aimed to determine the prevalence of vitamin D 
deficiency in women in the governorate and its impact on 
infertility, with a focus on those suffering from primary or 
secondary infertility.

Materials and Methods

Research design and sampling
Patients in this study included infertile women who sought 
treatment at Al-Kut Hospital for Gynecology Obstetrics 
and Pediatrics. It included 60 women with primary 
infertility, sixty women with secondary infertility, and 
sixty healthy women who had previously given birth to 
at least one child, as the Control group, with an average 
age between 15 and 50 years, blood samples were collected 
from February to May 2023, then divided into three age 
groups: the first group (15‐25 years), the second group 
(26‐35 years), and the third group (>35 years to measure 
the level of vitamin D in the serum.

Selection and exclusion criteria
Blood samples were collected from infertile women who 
were 15 years old or older and did not suffer from chronic 
diseases such as diabetes, kidney disease, and high blood 

pressure. Those with chronic diseases, and who take 
vitamin D and calcium supplements were excluded from 
the study.

Data collection and diagnosis
General information was collected from all patients and 
control group in a special questionnaire, such as age, 
body mass index, marital status, genetic diseases, history 
of infertility, and regular or irregular menstrual cycle, 
(5 cc) of venous blood was taken from all patient and 
biochemical parameters were measured, for measurement 
vitamin D level. ELISA (Dynex, Chantilly, Virginia, USA) 
system used to evaluate the level of vitamin D. ELISA test 
kit was used for in vitro determination of 25-OH vitamin D 
in (Abcam, England, UK, Germany). The reference range 
for vitamin D was: (<10 ng/mL (deficiency)), (10‐30 ng/mL 
(sufficiency)), and (30‐100 ng/mL (Adequate)).

Statistical methods
Patient and control groups of the same age were compared 
to identify significant differences; these comparisons were 
made using the SPSS program for statistical analysis 
of variance (ANOVA), and the LSD was determined by 
determining whether or not the t test criterion for the 
examinations studied was less than the probability level of 
0.05.[12]

Ethical approval
The Declaration of Helsinki served as a framework for all 
research. Patients gave us both verbal and written consent 
before we obtained any samples from them. A local ethics 
committee accepted the study methodology, subject data, 
and permission form in Document 3/2023 (January 2, 
2023).

Results
The results of this study showed a difference in vitamin 
D levels for the three age groups (were divided into three 
age groups: the first group (15‐25 years), the second group 
(26‐35 years), and the third group (more than 35 years)) 
as shown in the tables below: Table 1 showed that 20% 
of the women in first age group, as well as 13% of the 
females in the second group and 7% of women in the third 
group were vitamin D deficiency. In Table 2, in primary 
infertility, the percentage of people suffering from vitamin 
D deficiency was 20% in the first and second age groups, 
but it increased to 40% among those over 35 years old. 
Table 3 shows that in women with secondary infertility, 
vitamin D deficiency levels were only 7% in the first age 
group, while in the second age group, the percentage of 
deficiency reached 20%, and the highest percentage of 
deficiency was in the last group, where it reached 53%. 
Tables 4 and 5 show that the P value increased significantly 
when comparing control with women with primary and 
secondary infertility. As in the following tables:
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Discussion
Infertility is the inability of a woman to become pregnant 
after a year of trying, or after 6 months if  she is 35 
years old or older. The percentage of infertile women is 
thought to be between 25% and 30% of childbearing age 
and declines rapidly after the age of 37 years. A woman’s 
chances of getting pregnant are less than 10% in each 
menstrual cycle when she reaches 40 years old. Our study 
makes a significant contribution in this regard, although 
few studies have investigated the relationship between 
vitamin D levels and female infertility. According to 
previous studies, loss of fertility and reproductive ability 
in female rats has been linked to vitamin D deficiency. 
Moreover, some Iranian research has shown that the use 
of vitamin D supplements may enhance fertility.[13,14]

Table 1 shows the proportion of vitamin D in the control 
group which is healthy women, who were chosen at 
random for our study and acted as the control group. 
The findings show that there is no association between 
age and the percentage of vitamin D. According to the 
findings, 20% of women of generative age, 13% of women 
in the second group (26‐35 years), and 7% of women 
in the third group (more than 35 years) were vitamin D 
deficient. These percentages offer compelling proof of the 
widespread vitamin D deficiency among fertile women. 
Our results are similar to Saudi Arabian research that 
found that women aged 30‐49 are likely to be vitamin D 
deficient than older women (aged 50‐65). This could be a 
result of elderly women ingesting more vitamin-rich meals 
and vitamin D supplementation.[15]

Table 1 : The effect of age on vitamin D in control women

Age Control Women Total
N. 

Chi-Square P-Value 

D Deficient D Insufficient D Adequate
(15-25) Years 0 0% 0 0% 16 27% 16 1.667 0.435
(26-35) Years 0 0% 8 13% 16 27% 24
More 35 Years 0 0% 4 7% 16 27% 20
P value- < 0.05 (significant)

Table 2: The effect of age on vitamin D in women with primary infertility

Age Women with primary infertility Total
N. 

Chi-Square P-value 

D Deficient D Insufficient D Adequate
(15-25) Years 12 20% 4 7% 0 0% 16 2.946 0.567
(26-35) Years 12 20% 4 7% 0 0% 16
More 35 Years 24 40% 0 0% 4 7% 28
(P value < 0.05 significant)

Table 3: The effect of age on vitamin D in Women with secondary infertility

Age Women with secondary infertility Total
N. 

Chi-Square P-value 

D Deficient D Insufficient D Adequate
(15-25) Years 4 7% 0 0% 12 20% 16 10.313 0.006
(26-35) Years 12 20% 0 0% 0 0% 12
More 35 Years 32 53% 0 0% 0 0% 32
P value < 0.05 (significant)

Table 4: The difference in vitamin D concentrations between control and primary infertility women

Groups Mean SD T-test P-value 
Control 32.07 2.94 9.587 0.000
Primary Infertility 10.27 8.30
(P value < 0.05 significant)

Table 5: The mean concentration of vitamin D levels between control and secondary infertility women

Groups Mean SD T-test P-value 
Control 32.07 2.94 8.371 0.000
Secondary Infertility 13.87 7.89
P value < 0.05 significant



Alsadoon, et al.: Infertility with vitamin D deficiency

         1254� 1254    Medical Journal of Babylon  ¦ Volume 22 ¦ Issue 4 ¦ October-December 2025

According to Table 2, 80% of  women with primary 
infertility were vitamin D deficient. These results are 
similar to those found in studies conducted in Basra, 
where the infection rate reached 76%.[16] When we studied 
vitamin D levels in these individuals. We found that the 
percentage of  women with primary infertility increased 
in their vitamin D deficiency with age. Their percentage 
reached 20% in the first and second age groups, but it 
rose to 40% among those over 35 years of  age. These 
results are consistent with the results of  another study 
that found that 88.5% of  infertile females suffer from 
vitamin D deficiency. A cross-sectional study of  388 
premenopausal females detected a positive significance 
between 25(OH)D and AMH levels in 40-year-old 
females.[17] This is in contrast to another study,[18] 
which showed that vitamin D deficiency in women 
with infertility due to (polycystic ovary syndrome) was 
significantly younger, in addition to the results of  other 
studies that indicated no significance between vitamin D 
and infertility.[19]

Table 3 shows the vitamin D status of women with 
secondary infertility, with varying levels between normal 
and deficient levels. In the first category, only 7% were 
deficient. In the second category, the percentage of 
deficiency reached 20%, and the highest percentage of 
deficiency was in the last category, which amounted to 
53%. It is widely known that fertility decreases with age, 
making it an important factor in female infertility. A 
woman’s fertility reaches its peak between the ages of 18 
and 24, after which it gradually declines. However, this 
decline accelerates after the age of 35, making age the 
most important factor in infertility in women.[20]

Table 4 compares women with primary infertility with 
controls, and the results show significant heterogeneity, 
with a P value of less than 0.05 indicating vitamin D 
deficiency in infertile women. A study comparing women 
with reproductive organ tumors to healthy women found 
that 52.36% of patients had a Vit, D deficiency. Compared 
to 48.70% in healthy women, vitamin D deficiency may have 
a serious impact on malignant tumors in the reproductive 
organs but is not necessarily a cause of infertility.[21]

Table 5 compares average vitamin D levels in females with 
secondary infertility with the control group. The results of 
our study show a very significant difference in vitamin D 
deficiency in women. This result is very similar to another 
study conducted in Babylon that showed the presence of 
the vitamin D deficiency in women. In reproductive age, 
the results were (VDD) in females of reproductive age, 
where the deficiency rate in the entire sample was 76% 
and the deficiency rate was 18%. While only 7% have a 
sufficient level of the vitamin D in serum.[22]

Although there is significant evidence supporting the 
role of the vitamin D levels in various aspects of human 
reproduction, and other studies demonstrating the 

importance of the vitamin D supplements in promoting 
fertility, vitamin D supplements are considered safe, 
practical, and cost-effective. In trials, vitamin D deficiency 
reduced the fertility of female mice by up to 75% compared 
to mice given vitamin D supplements.[23]

An animal study showed that the uteruses of female mice 
lacking the VDR gene are unusually small, and their 
ability to form follicles is extremely weak. On the other 
hand, increasing the amount of calcium in the blood or 
taking calcium supplements may help restore fertility 
and enhance hormone activity. According to one idea, 
vitamin D may inhibit estrogen synthesis by playing a role 
in regulating calcium homeostasis. This finding was made 
possible by the implication between low vitamin D levels 
and fluctuating levels of calcium and phosphorus in the 
blood.[24,25]

Experts in Central and Eastern Europe have produced 
clinical rules for predicting, diagnosing, and treating 
vitamin D.[26] Vitamin D deficiency includes advice that 
healthy adults with no additional risk factors take vitamin 
D supplements. This recommendation applies to females 
trying to get pregnant as well as anyone else who does not 
have any additional risk factors. Vitamin D deficiency has 
been linked to a significant risk of poor birth outcomes 
such as miscarriage, so this recommendation is based on 
scientific evidence. During pregnancy and lactation, a 
woman’s vitamin D level should be maintained between 
30 and 50 ng/mL (75 and 125 nmol/L 25(OH)-vitamin D).

Conclusion
This research found that vitamin D deficiency may be 
a significant and treatable cause of infertility among 
women with primary and secondary infertility in Wasit 
Governorate, particularly among the second (ages 
26‐35) and third (more than 35) age groups. Therefore, 
it is necessary to do a vitamin D analysis, for all women 
experiencing infertility or pregnancy delays. Expanding the 
sample size and making connections between vitamin D 
deficiency and other causes of infertility, such as polycystic 
ovarian syndrome and obesity, are important directions for 
future research on the topic of vitamin D and infertility.
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