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Introduction

Vitamin D is a fat‑soluble vitamin that now is recognized 
as a prohormone because it can be synthesized in the body 
from its precursor  (7‑dehydrocholesterol) when exposed 
to ultraviolet  (UV) light at a wavelength between 290 and 
315  nm. Maintaining adequate circulating 25‑hydroxy 
Vitamin D concentrations is important for the functioning 
of the metabolic, immune, muscular, skeletal, cutaneous, 
and respiratory systems of men and women of all ages.[1] 
The source of vitamin was from the diet and by the action 
of sunlight on the skin. First, when skin exposed to the UV 
rays of sunlight this will induce the photolytic conversion of 
7‑dehydrocholesterol to previtamin D3 followed by thermal 
isomerization to Vitamin D3. Regarding diet source, only few 
natural food sources contain significant amounts of Vitamins 
D2 and D3 such as fatty fish (salmon and tuna), also cod liver 

oil, milk, and its products.[2] The importance of Vitamin D 
for the reproductive biology was supported by many rodent 
studies; while in human, a recognition that Vitamin D signaling 
may be pertinent for reproductive health was relatively 
recent.[3] There was some evidence about hypovitaminosis 
D and its effects on fertility through an indirect effect that 
Vitamin D deficiency (VDD) usually leads to hypocalcemia 
and hypophosphatemia. Without Vitamin D, the body absorbs 
up to 30% less calcium and 20% less phosphorus. When the 
hypocalcemia and hypophosphatemia were corrected in the 
female mice and rat studies, their fertility returned. These 
results suggest that VDD may affect infertility indirectly 

Prevalence of Vitamin D Deficiency in Iraqi Female at 
Reproductive Age

Hayder A. Hantoosh, Mayyadah H. Mahdi, Ban W. Imran, Ansam A. Yahya1

Departments of Obstetrics and Gynecology and 1Pharmacy, AL Emam Al Sadiq Hospital, Babylon Health Directorate, Babylon, Iraq

Background: Vitamin D, a fat‑soluble vitamin that now is recognized as a prohormone that recently has an important role in the reproductive 
health. Vitamin D deficiency (VDD) had high prevalence worldwide and was estimated to affect about 50% of the population worldwide. 
Hypovitaminosis D related to several health problems in women such as infertility, polycystic ovarian syndrome endometriosis, and 
pregnancy‑related complications such as preeclampsia and caesarian section. Objective: The aim of the study is to evaluate the serum 
level of Vitamin D in sample of Al‑Hilla women at reproductive age. Materials and Methods: The total number included in the study was 
500 patients. They were companions of patients visiting specialist gynecologic and obstetric private clinics in Hilla City from first of October 
2017 to end of March 2018 the patients were grouped into three groups according to their age: Group 1: Patients aged (15–30) years. Group 2: 
Patients aged 31–40 years. Group 3: Patients aged more than 40 years and premenopausal. The data were collected which were then analyzed 
statistically and registered. Results: Whole sample mean serum Vitamin D level 15.85 ± 7.69 and the percentage of deficiency over all the 
sample was 76%. Regarding the result in each group, Group 1 include 350 patients, mean age (23.8 ± 3.96), and mean serum Vitamin D 
level (16.16 ± 7.69), t‑test was statistically significant P < 0.05. Group 2 include 119 patients, mean age (35.2 ± 2.9), and mean serum Vitamin 
D level (15.14 ± 7.42), t‑test was statistically significant P < 0.05. Group 3 include 31 patients, mean age (42.81 ± 1.45), and mean serum 
Vitamin D level (14.82 ± 7.77), t‑test was statistically significant P < 0.05. Conclusion: Results of our study revealed a widespread, severe 
VDD in women at reproductive age with aproportion of deficiency in the whole sample of 76% and proportion of insufficiency 18% while 
only 7% had sufficient Vitamin D Serum level.

Keywords: Hypovitaminosis, reproductive age, Vitamin D, Vitamin D deficiency

Access this article online

Quick Response Code:
Website:  
www.medjbabylon.org

DOI:  
10.4103/MJBL.MJBL_9_19

Abstract

Address for correspondence: Dr. Mayyadah H. Mahdi, 
Al‑Emam Al‑Sadiq Hospital, Babylon Health Directorate, Babylon, Iraq. 

E‑mail: mayyadah2004@gmail.com

How to cite this article: Hantoosh HA, Mahdi MH, Imran BW, Yahya AA. 
Prevalence of vitamin D deficiency in Iraqi female at reproductive age. Med 
J Babylon 2019;16:119-22.

This is an open access article distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, tweak, 
and build upon the work non‑commercially, as long as the author is credited and the new 
creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

[Downloaded free from http://www.medjbabylon.org on Friday, June 21, 2019, IP: 10.232.74.23]



Hantoosh, et al.: Vitamin D in females

Medical Journal of Babylon  ¦  Volume 16  ¦  Issue 2  ¦  April-June 2019120

because of the disruption of Vitamin D function in maintaining 
calcium/phosphorus homeostasis.

Furthermore, there was evidence that a reduction in Vitamin D 
levels directly affects infertility through physiological changes. 
Vitamin D was also involved in the regulation of several body 
hormones including the anti Müllerian hormone, follicle 
stimulating hormone, estradiol  (a type of estrogen), and 
progesterone, all having role in fertility.[4,5] Recently, several 
studies had been done about the role of Vitamin D and its 
metabolites in overall health and specifically in a reproductive 
disorder of women. Vitamin D receptors, mRNA, and protein 
were detected in the human breast endometrium, myometrium, 
cervical and ovarian tissues.[6,7] VDD was hypothesized to have 
a role in the pathophysiology of a variety of gynecological 
disorders, that polycystic ovary syndrome  (PCOS) appears 
the most well studied. Vitamin D receptors are expressed in 
human ovarian tissue and placenta.[8,9]

A recent retrospective cohort study document that PCOS 
infertile women with adequate 25  (OH) Vitamin D levels 
(>30 ng/ml) were more likely to achieve ovulation compared to 
those with 25 (OH) Vitamin D levels <20 ng/ml. VDD, defined 
as serum 25‑hydroxyvitamin D levels of  <20  ng/ml, was 
estimated to affect about 50% of the population worldwide.[10] 
It has been estimated that about 1 billion people worldwide 
suffer from VDD.[11] The data collected by the National Health 
and Nutrition Examination Surveys (NHANES) within North 
America record a 4‑fold increase in the prevalence of VDD 
over the past 10–15 years with as much as 36% of the USA 
population being affected.[3]

The aim of the study is to evaluate the serum level of Vitamin 
D in a sample of women in Al‑Hilla province at reproductive 
age.

Materials and Methods

The total sample included 523 participants  (all are with in 
reproductive age of 15–47  years). Twelve patients were 
excluded because of the use of Vitamin D supplement and 
11 patients excluded because of being postmenopausal, so the 
total number included in the study was 500 participants. They 
were companions of patients visiting specialist gynecologic 
and obstetric private clinics in Hilla City from first of October 
2017 to end of March 2018 when the study was ended.

Full history and physical examination were done to all 
participants, then they were sent for investigations such as 
serum level of Vitamin D that made by chemoimmunoassay 
method  (maglumi instrument), and also other investigation 
depend on their presentation state and compliance for visiting 
clinic which mostly aimed for pregnancy, repeated abortion, 
and other gynecologic cause.

The patients were grouped into three groups according to 
their age:
•	 Group 1: Include 350 patients aged (15–30) years
•	 Group 2: Include 119 patients aged (31–40) years

•	 Group 3: Include 31 patients aged more than 40 years and 
premenopausal.

Statistical analysis frequencies, percentages, and one‑sample 
t‑test were used to analyze the significance of Vitamin D 
deficiencies in the group of the study.

The analysis was performed by IBM SPSS Software Statistic 
Version 21 (Chicago, USA). A significance level of 0.05 was 
considered for t‑test.

Results

A total of 500 patients, the mean age of the whole sample 
27.76 ± 7.15 was included in this study divided into three groups.

Discussion

The status of Vitamin D is determined by measuring the 
level of 25 (OH) Vitamin D in serum. Many classifications 
for Vitamin D range in blood that according to the American 
College of Cardiology classifies levels of Vitamin D into: 
Severe deficiency ,deficiency, mild to moderate deficiency, 
sufficient and ideal as shown in Table 1.[12] Therefore, higher 
prevalence of VDD in Al‑Hilla women at reproductive age in 
our study is shown in Table 1. In our study Table 2 show the 
age distribution in the whole sample .The result of the serum 
level of 25 –hydroxy vit D included in Table 3 for group 1, 

Table 1: Serum 25‑hydroxy vitamin D  (ng/ml)[12]

Serum 25‑hydroxy vitamin D (ng/ml) Vitamin D status
≤10 Sever deficiency
10-20 Deficiency
20-30 Mild‑moderate deficiency
≥30 Sufficient
40-50 Ideal
50-150 Indeterminate
>150 Toxicity

Table 2: Age distribution in the whole sample t‑test was 
significant P<0.05

Groups Mean age±SD Number of 
patients

Mean serum 
vitamin D level

P

Group 1 23.87±3.96 350 16.16±7.69 <0.05
Group 2 35.2±2.9 119 15.14±7.42 <0.05
Group 3 42.81±1.45 31 14.82±7.77 <0.05
SD: Standard deviation

Table 3: The results of the serum level of vitamin 
25‑hydroxy vitamin D in Group 1

State level of vitamin 25(OH)D (ng/ml) Number of patients (%)
Sever deficiency <10 ng/ml 55 (15.71)
Deficiency 10-20 ng/ml 210 (60)
Suboptimal (Insufficient) 20-30 ng/ml 58 (16.57)
Optimal (sufficient) 22 (18.49)
25(OH)D: 25‑hydroxy vitamin D
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Table 4 for group 2 and Table 5 for group 3. Also we made a 
comparison of the means and the percentages of the vit. Levels 
in different groups of the sample and we found that the least 
level was in group 3 as shown in Table 6 and Table 7. This study 
when compared with previous studies in Iraq and neighboring 
countries that also show VDD in women of childbearing age, 
in Iraqi studies that were carried out in 2015–2016 on many 
Iraqi samples including childbearing‑age women show that in 
other parts of the world as in the United States, high prevalence 
of VDD among perinatal women of childbearing age has been 
reported too. The third NHANES (1988–1994) found that 4% 
of white and 42% of black women of childbearing age residing 
in the USA had serum 25 (OH) Vitamin D levels <10 ng/mL 
(25 nmol/L), which is consistent with a diagnosis of severe 
vitamin deficiency.[13]

Hypovitaminosis D occur in more than (65%) of women of 
child‑bearing age.[14] which is consistent with our study, while 
in neighboring countries such as in Iran where the largest 

studies about the prevalence of VDD was done, several studies 
show that Iranian women have VDD.[15‑18] also agree with our 
study. Studies in Saudi Arabia of childbearing‑aged women 
also showed the widespread prevalence of severe line with 
our result in the study.

In other parts of the world as in the United States, high 
prevalence of VDD among perinatal women of childbearing 
age has been reported too.

Age is an essential factor that affects Vitamin D levels such 
as obesity, gender, and diseases. In general, elder people are 
susceptible to VDD due to many risk factors, not only due 
to reduced skin production of Vitamin D with age but also 
due to decreased sunlight exposure, decreased dietary intake, 
reduced skin thickness, impaired intestinal absorption, and 
diminished hydroxylation in the liver and kidney.[19,20] This 
was come in line with our result when comparing of the 
mean serum vitamin level between groups found that the least 
mean level was in Group 3 which include the older women 
while the highest mean level was in group 1 which include 
the younger women. Because of several factors influence the 
Vitamin D serum level, as well as the fact that its deficiency 
causes multiple diseases and complications,[21,22] especially in 
women, that could affect fertility and may correlate with many 
gestational complications. Therefore, VDD is a very important 
health problem that should be considered as one of the priorities 
outlined in the health policies, especially in woman health. 
Taking our study result that shows significant epidemic of VDD 
in women at reproductive age whom mostly visit gynecologic 
clinic for either infertility or recurrent abortions or other 
gynecologic abnormalities in addition to other studies from the 
region into consideration we found that this serious deficiency 
will not only affect the health status of the women themselves 
but also have remarkable consequences on the health of 
their children and future generations to come. Because it is 
easily, safely, and cheaply corrected VDD through adequate 
supplementation for a healthy pregnancy and optimal health 
of both the mother and the baby. There are some limitations in 
our study that we did not collect information regarding dietary 
Vitamin D intake, UVB exposure, or measures of obesity (body 
mass index), also a great benefit would be if the study had 
involved the estimation of parathyroid hormone (PTH) which 
would give further information about the relationship between 
Vitamin D level and PTH, but its high cost and unavailability 
in most laboratories were the limitations of the study.

Conclusion

Our study reveals severe VDD in women at reproductive age 
that should be considered in relation to many gynecologic 
abnormalities that about 76% of childbearing‑aged women 
that visit gynecologic clinic mostly for infertility, recurrent 
abortion, and other gynecologic problem had VDD with their 
serum level <20 ng/ml.
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Table 6: Comparison of means in different groups of the 
sample

Mean serum level of vitamin 25(OH)D Group
16.6 Group 1
15.18 Group 2
14.85 Group 3
15.85 Mean of the total sample

Table 5: The results of the serum level of vitamin 
25‑hydroxy vitamin D in Group 3

State level of vitamin 25(OH)D (ng/ml) Number of patients (%)
Sever deficiency <10 ng/ml 7 (22.58)
Deficiency 10-20 ng/ml 17 (54.84)
Suboptimal (insufficient) 20-30 ng/ml 6 (19.35)
Optimal (sufficient) 1 (3.22)
25(OH)D: 25‑hydroxy vitamin D

Table 4: The results of the serum level of vitamin 
25‑hydroxy vitamin D in Group 2

State level of vitamin 25(OH)D (ng/ml) Number of patients (%)
Sever deficiency <10 ng/ml 25 (21)
Deficiency 10-20 ng/ml 66 (55.46)
Suboptimal (insufficient) 20-30 ng/ml 22 (18.49)
Optimal (sufficient) 6 (5.04)
25(OH)D: 25‑hydroxy vitamin D

Table 7: Percentages of vitamin D deficiency within 
different groups of the study

Percentage 
of deficiency

Number of individuals with 
vitamin D deficiency

Group

75.7 265 Group 1 (n=350)
76.46 91 Group 2 (n=119)
78 24 Group 3 (n=31)
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