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Abstract— Background: Vitamin D deficiency is the most common medical condition worldwide. There is a wide variation by and within regions in 
the prevalence of vitamin D deficiency especially in developing countries [varying between 30–90%]. The role of vitamin D in reproduction is a 
new, active area of investigation. Vitamin D receptor is expressed in the ovary, placenta, and the uterus. Lower vitamin D has been related to 
uterine fibroids. Anti-Mullerian Hormone regulates follicular recruitment, which provides a mechanism for vitamin D to influence ovarian function 
and menstrual cycle regularity. Many conditions may influence the vitamin D status and excess body weight may be one of them. Body fat may 
act as a reservoir for storage of the fat soluble vitamin D, reducing its bioavailability. 
Objectives: To determine the proportion of v itamin D defi ciency and its association with menstrual cycle characteristics and anthropometric 
measurements in reproductive age group women in Baghdad/Iraq. 
Methodology: 99 women within the reproductive age were recruited in this cross-sectional study. The participants were classified as having 
oligomenorrhea if their menstrual cycles were greater than 35 days and less than 6 months; polymenorrhea if their menstrual cycles were 21 days 
or less; or having regular menstrual cycle.  The regular menstrual cycle group was used in the study for comparison. Height, weight, and waist 
circumference were measured, and body mass index was calculated. Vitamin D status was determined by the measurement of serum 25 hydroxy 
vitamin D. Vitamin D status was defined as deficiency if 25 hydroxy vitamin D was <20 ng/mL, insufficiency as 25 hydroxy vitamin D of  21-29 
ng/mL, and sufficiency if the 25[OH]D concentration was between 30 – 100 ng/mL].  
Results: The proportion of vitamin D deficiency among participants was dramatically high [93%]. There was no significant relationship between 
Vitamin D Status and menstrual cycle irregularity, although that irregular cycle group was more likely to be deficient than the regular cycle group 
[93.9% to 92.0%]. There were no significant relationships between vitamin D status and age, age of menarche, marital status, dysmenorrhea, and 
body mass index. The relationship between vitamin D status and waist circumference was not significant, but the vitamin D deficient group had 
higher waist circumference [Mean=83.8 cm] compared to the vitamin D sufficient group [Mean=76.6 cm]. The effect of vitamin D supplementation 
was obvious in improving the vitamin D status. 
Conclusion: The proportion of vitamin D deficiency was very high among the studied group. Although that the prevalence of deficiency was higher 
among irregular cycle group, the relation was not significant. The relation of vitamin D status with other parameters was insignificant. 

Key words— Body mass index, Irregular menstrual cycle, Proportion, Reproductive age group, Vitamin D deficiency, Vitamin D supplementation, Waist 
circumference. 

——————————      —————————— 

1 INTRODUCTION                                                                     
ITAMIN D is produced endogenously through exposure of 
skin to sunlight, and is absorbed from foods containing           

 

 
 
or supplemented with vitamin D. The vitamin is metabolized 
to its biologically active form, 1, 25-dihydroxyvitamin D [1, 
25(OH) 2D], a hormone that regulates calcium and phosphate 
metabolism [1]. Vitamin D2 and vitamin D3 are metabolized 
to 25-hydroxyvitamin D [25(OH)D] in the liver by vitamin D 
25-hydroxylase enzyme[2]. 
The half-life of circulating 25(OH)D is 2 to 3 weeks. At 
25(OH)D concentrations near 30 ng/mL, dietary calcium ab-
sorption is maximal. Therefore any reference interval for 
25(OH)D should not be confused with the “optimal” or 
“healthy” range for 25(OH)D. At physiologic concentrations, 
25(OH)D is biologically inactive in affecting dieary calcium 
absorption. 
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25[OH]D2 and 25[OH]D3 are metabolized to 1,25-
dihydroxyvitamin D [1,25[OH]2D], the biologically active 
hormone, by 25[OH]D 1α-hydroxylase enzyme, in kidney and 
placenta. The half-life of 1,25[OH]2D is 4 to 6 hours[1]. 
Vitamin D nutritional status is best determined through the 
measurement of 25[OH]D, rather than vitamin D, because 
25[OH]D is the main circulating form of vitamin D, its longer 
day to-day variation, exposure to sunlight, or food intake, and 
because measurement of 25[OH]D is relatively easy compared 
with the more technically complicated methods used to meas-
ure vitamin D[2], [3], [4]. 
Serum 25[OH]D concentration is generally accepted as the 
functional indicator of an individual’s vitamin D status[1]. 
Diagnosis of vitamin D deficiency is not based on measure-
ment of 1,25[OH]2D, however, because the circulating concen-
tration of this metabolite is often normal because of a compen-
satory hyperparathyroidism[5]. 
The assay is not useful in confirming intoxication with vitamin 
D or 25[OH] D, because in this situation, 1,25[OH]2 concentra-
tions may be low, normal, or increased[1]. 
Vitamin D deficiency is the most common medical condition 
worldwide. An estimated one billion people in the world have 
vitamin D deficiency or insufficiency [6]. The prevalence of 
vitamin D deficiency among adult population was reported to 
be 14-59% with a higher prevalence in Asian countries [7]. 
The prevalence especially in developing countries, varying 
widely by and within regions between 30 – 90% [20].  
The role of vitamin D in reproduction is a new and active area 
of investigation [8], [ 9]. Vitamin D receptor is expressed in the 
ovary, placenta, and the uterus [10]. 
The promoter region for the gene encoding anti-Müllerian 
hormone [AMH] contains a domain for the vitamin D re-
sponse element, suggesting that vitamin D can regulate AMH 
expression [11]. Therefore the ability of AMH to regulate fol-
licular recruitment provides a mechanism for vitamin D to 
influence ovarian function and menstrual cycle regularity [8].  
Although termed the ‘menstrual cycle’, since menstruation is 
the obvious monthly event during reproductive life, the nor-
mal menstrual cycle is mostly a reflection of ovarian events 
[12]. 
The mean age of menarche is 12.8 years and it may take over 
three years before the menstrual cycle establishes a regular 
pattern. Initial cycles are usually anovulatory and can be un-
predictable and irregular [13]. 
The length, regularity and frequency of normal menstrual cy-
cles have been described in both population and observational 
studies. Mean menstrual cycle length between the ages of 20 
and 34 years varies between 28 and 30.7 days. Physiologically 
regular menses indicate cyclical ovarian activity, in turn de-
pendent upon an intact HPO axis. Aberrations in menstrual 
pattern are thus an indication of disorder of ovarian function. 
The average age of the menarche is 12.8 years, but this has 
been gradually decreasing. Factors such as ethnic origin, socio-
economic status and nutrition can affect age of menarche. 
With obesity presently such a prominent problem, it is inter-
esting to note that there is a relationship between age of men-

arche and body mass index [BMI], with early menarche asso-
ciated with raised BMI. 
Many conditions may influence the vitamin D status and ex-
cess body weight may be one of them. Body fat may act as a 
reservoir for storage of the fat soluble vitamin D, reducing its 
bioavailability. A negative correlation between serum 
25[OH]D levels and magnitude of weight loss in patients after 
surgical treatment of morbid obesity confirms this theory . A 
contributing factor to the low vitamin D status among obese 
people might be lower than average exposure of large body 
areas to the sun. It is assumed that secondary hyperparathy-
roidism, observed frequently in overweight and obese popula-
tions, may be the result of low serum 25[OH] D levels [14]. 

2 AIM OF THE STUDY 

To determine the proportion of vitamin D deficiency and its 
association with menstrual cycle characteristics and anthro-
pometric measurements in reproductive age group women in 
Baghdad/Iraq. 
 
3 MATERIALS AND METHODS 

3.1 Participants 
99 women within the reproductive age [15-44 years old], who 
referred to the gynecologic outpatient clinic at Al-Elwiya Ma-
ternity and Gynecology Teaching Hospital, Baghdad, Iraq 
from July 2017-March 2018,  for having gynecologic problems 
were recruited in this cross-sectional study. The participants 
were classified as having oligomenorrhea if their menstrual 
cycles were greater than 35 days and less than 6 months, 
polymenorrhea if their menstrual cycles were 21 days or less, 
or having regular menstrual cycle [n=50].  The regular men-
strual cycle group was used in the study for comparison.  
 All the participants provided informed consent and complet-
ed a [self] administered questionnaire that includes reproduc-
tive, personal, and demographic history data.  
17 participants were excluded from the study; surgically and 
naturally menopausal women [N = 2], women who may have 
used hormonal contraception [N = 8], women who were peri-
menopausal [45 or over] [N =2], and women who did not fully 
complete the [self] administered questionnaire [N = 5] were 
excluded. 

3.2 Methods 
 

3.2.1 Clinical and anthropometric 
characteristics 

Height, weight, and waist circumference were measured at 
08:00 a.m. to 10:00 a.m. after 12 hours of fasting. 
Height was measured using a stadiometer, and weight was 
obtained with participants wearing light clothing and no shoes 
using RGZ-160 dial type weighing scale [Jiangsu, China]. 
The BMI was calculated using the standard equation [kilo-
grams per meters squared]. 
BMI was classified into four categories; underweight <18.5, 
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Normal 18.5 – 24.9, overweight 25 – 29.9, obesity 30 – 39.9[15]. 
Waist circumference was measured at the midpoint between 
the lower margin of the least palpable rib and the top of the 
iliac crest, using a stretch - resistant tape. 
The participants stood with feet close together, arms at the 
side and body weight evenly distributed, and they wore little 
clothing and at the end of a normal expiration. Each meas-
urement was repeated twice. 
The average was calculated if the measurements were within 1 
cm of one another,  
If the difference between the two measurements exceeded 1 
cm, the two measurements were repeated [16]. 
 

3.2.2 Laboratory measurements 
Blood samples were collected in plastic tubes with separation 
gel and clot activator using standard method [17].  
 The blood left to coagulate and then centrifuged. Serum was 
separated and stored at -25˚C until analysis. After thawing, the 
serum samples were homogenized before testing, and mixed 
using a vortex-type mixer [18].  
25 [OH] Vitamin D was measured by VIDAS equipment using 
the ELFA technique [Enzyme Linked Fluorescent Immunoas-
say]. 
Calibration, using the calibrator provided in the kit, was per-
formed every time a new lot of reagent was opened. A second 
calibration was done after 28 days according to the manufac-
turer instructions [18]. 
Quality control materials were tested according to the labora-
tory local regulations [18].  
 

3.2.3 Statistical analysis 
25[OH]D was structured as a trichotomous variable, as a vit-
amin D deficiency if the 25[OH]D concentration was below 20 
ng/mL, vitamin D insufficiency , insufficiency as 25 hydroxy 
vitamin D of  21-29 ng/mL, and as vitamin D sufficient if the 
25[OH]D concentration was between 30 – 100 ng/mL based on 
Endocrine Society Clinical Practice Guideline[19].  
Data are reported as mean ± SD for continuous variables and 
as numbers [frequency] or percentage for categorical variables. 
 Clinical and biochemical characteristics were compared using 
the Independent sample t-test or the chi-square test when the 
variables were continuous or categorical, respectively. 
The one-way analysis of variance [ANOVA] was used to de-
termine whether there were any statistically significant differ-
ences between the means of two or more independent groups. 
If p<0.05, the relation was considered significant. 
Statistical analyses were performed using SPSS software, ver-
sion 24.0 [SPSS Inc., Chicago, IL, USA]. 
 
4 RESULTS 
There were no significant statistical differences between the 
means for age, weight, height, BMI, WC, age of menarche, and 
length of menses between the regular cycle group and the ir-
regular cycle group. However the percentage of women com-
plaining from dysmenorrhea, Menorrhagia, and who were 
taking vitamin D supplementation was significantly higher in 

the irregular cycle group than the regular cycle group [Table 
1].  

TABLE 1 BASIC CHARACTERISTICS OF THE PARTICIPANTS 
 

 
* Independent sample t test was appleid 
** Chi square test was applied  
 
The proportion of vitamin D deficiency among participants 
was high [Figure 1]. 93% of the participants were deficient 
with vitamin D [< 20 ng/mL]. 3% of the participants com-
plained from Vitamin D insufficiency [21-29 ng/mL], and only 
4% of the participants were sufficient with vitamin D [30-60 
ng/mL].  
 

 
 
Fig. 1 The proportion of vitamin D deficiency among participants 
 
There was no significant relationship between Vitamin D Sta-
tus and menstrual cycle status,  
[Table 2]. However irregular cycle group was more likely to be 
deficient with vitamin D than the regular cycle group [93.9% 
to 92.0%] [Figure 2]. 
 

TABLE 2 THE RELATION BETWEEN VITAMIN D STATUS AND              
REGULARITY OF MENSTRUAL CYCLE 
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Fig. 2  Vitamin D status in participants (regular vs irregular cycle groups) 
 
Vitamin D Status did not differ significantly between 68.7% of 
the participants who had dysmenorrhea and 32.3% who did 
not suffer from dysmenorrhea, 

[Table 3]. 
 
TABLE 3 THE RELATION BETWEEN VITAMIN D STATUS AND DYSMEN-

ORRHEA IN THE PARTICIPANTS 
 

 
 
The effect of Vitamin D supplementation was obvious in de-
creasing the prevalence of vitamin D deficiency in 8.8% of the 
participants who were taking vitamin D supplementation 
[Figure 3]. 
 

 

Fig. 3 The effect of vitamin D supplementation on vitamin D status 

There is a significant relationship between Vitamin D Status & 
Vit D Supplementation,  [Table 
4]. 
 

 TABLE 4 THE RELATION BETWEEN VITAMIN D STATUS AND VITAMIN D 
SUPPLEMENTATION AMONG PARTICIPANTS 

 

 
 
Our study showed that there were no statistically significant 
effect for marital status [p=0.67], age [p=0.32], age of menarche 
[p=0.34], and body mass index [p=0.33] of the participants on 
their vitamin D status [Table 5,6,7,8]. 
 
TABLE 5 THE EFFECT OF MARITAL STATUS OF PARTICIPANTS ON THIER 

VITAMIN D STATUS 
 

 
 
TABLE 6 THE EFFECT OF AGE OF PARTICIPANTS ON THIER VITAMIN D 

STATUS 
 

 
 

TABLE 7 THE EFFECT OF MENARCHE OF PARTICIPANTS ON THEIR 
VITAMIN D STATUS 

 

 
 

TABLE 8 THE RELATION BETWEEN VITAMIN D STATUS AND BMI OF 
PARTICIPANTS 

 

 
The relationship between vitamin D status and waist circum-
ference was not significant [p=0.075] [Table 9], although that 
the deficient group had higher waist circumference 
[Mean=83.8 cm] compared to the sufficient group [Mean=76.6 
cm] [Figure 4]. 
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TABLE 9 THE RELATION BETWEEN VITAMIN D STATUS AND WAIST  
CIRCUMFERENCE OF PARTICIPANTS 

 

 
 
 

 
 

Fig. 4 Waist circumference of participants according to their vitamin D 
status 

 
Vitamin D deficiency was more prevalent among obese partic-
ipants [97%] than the normal weight participants [93.9%] as 
shown in [Figure 5], but there was no significant statistical 
difference between the vitamin D status in the three weight 
categories, normal weight, overweight, and obese [Table 10]. 
  

TABLE 10 VITAMIN D STATUS AMONG WEIGHT CATEGORIES OF THE 
PARTICIPANTS 

 
 
 

 
 
Fig. 5 The prevelance of vitamin D deficiency among participants (normal 

weight vs overweight vs obese) 
 

5 DISCUSSION 
 

Estimation of vitamin D status in reproductive age women is 
an important public health issue due to the vital role of those 
women in their community and because of the clinical nature 
of vitamin D status disorders which can be prevented and 
treated. 
In our study we aimed to find the proportion of vitamin D 
deficiency and its association with menstrual cycle characteris-
tics and anthropometric measurements in reproductive age 
group women in Baghdad/Iraq. 
The data collected by the National Health and Nutrition Ex-
amination Surveys within North America found that there 
was a 4-fold increase in the prevalence of vitamin D deficiency 
over the past 10–15 years with as much as 36% of the USA 
population being affected [29] ,[30].  
We found that the proportion of vitamin D deficiency among 
participants [N=99] was [93.0%].  
There was a considerable variation in the prevalence of vita-
min D deficiency in developing countries and within regions 
between 30 – 90% [20].  
A study of Al-Hilali K. A. documented a prevalence of 90% in 
below optimal level for 25 [OH] D in child-bearing women in 
Iraq [21]. 
Shiva Faghih and her colleagues concluded that 95.1 % of fe-
male university students in Shiraz, Iran were not sufficient 
with vitamin D [22]. 
Vitamin D deficiency is prevalent in many countries of the 
Middle East and Africa. A very low serum level of Vitamin D 
which ranges between [4.0-15.8 ± 11.6 ng/ml] with a mean 
level of [<10 ng/ml] was observed [23] ,[24] ,[25] ,[26]. 
In our study, the proportion of vitamin D deficiency in child 
bearing women was dramatically high; a finding that is con-
sistent with the above studies that were done in Iraq and some 
of the neighboring countries suggesting that there are similar 
etiological factors for these findings. 
Vitamin D is produced endogenously through exposure of 
skin to sunlight, and is absorbed from foods containing or 
supplemented with vitamin D [1]. 
There are many factors that can influence the production of 
vitamin D3 by the skin such as latitude, season, aging, sun-
screen use, and skin pigmentation [1]. 
Most vitamin D in the body is that produced by synthesis in 
the skin. On the other hand only a few foods primarily fish 
liver oils, fatty fish, egg yolks, and liver, naturally contain sig-
nificant amounts of vitamin D[1]. 
The concentration of 25[OH] vitamin D can be decreased by 
reduced availability of vitamin D, inadequate conversion of 
vitamin D to 25[OH] vitamin D, accelerated metabolism of 
25[OH] vitamin D, and urinary loss of 25[OH] vitamin D[1]. 
The availability of vitamin D can be reduced with inadequate 
exposure to sunlight, dietary deficiency, malabsorption syn-
dromes, and gastric or small bowel resection [1]. 
Therefore as the main source of vitamin D in our country is by 
its synthesis in the skin; we can consider women wearing 
style, those spending most of their time at indoor places, and 
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those using sunscreen lotion to prevent the harmful effect of 
sunrays especially during summer, are vulnerable to vitamin 
D deficiency. The contribution of the dietary habits of Iraqi 
people that could be poor with vitamin D containing food 
must be kept in mind. 
This may explain the high prevalence of vitamin D deficiency 
in our studied group. 
In our study, we found that irregular cycle group was more 
likely to be deficient with vitamin D than Regular Cycle group 
[93.9% to 92.0% respectively]. 
However, there was no significant relationship between Vita-
min D Status & Menstrual Cycle Status. 
The role of vitamin D in reproduction is a new, active area of 
investigation [24], [25]. 
Anne Marie Z Jukic and her colleagues found that lower levels 
of 25[OH] D were not associated with short or long menstrual 
cycles [27], a finding agrees with our study. 
Anne Marie Z Jukic and her colleagues did another study at 
2018, a study showed different results. They concluded that 
lower levels of 25[OH] D are associated with longer follicular 
phase and an overall longer menstrual cycle, when they stud-
ied late reproductive-aged women in North Carolina [2010-
2015] [31]. 
Observational studies showed that lower 25[OH] D levels 
were associated with menstrual and ovulatory irregularities. A 
limited evidence for beneficial effects of Vitamin D supple-
mentation on menstrual dysfunction in women with PCOS 
was observed in some studies. The results of human studies 
are contradictory about the role of Vitamin D on human fertili-
ty and reproductive physiology which merits further assess-
ment by appropriate longitudinal studies. However, the ef-
fects of Vitamin D deficiency on human reproduction and fetal 
development are poorly studied [32].  
More than that; among the total number of the participants 
[N=99] ,only four[4] women have Sufficient level of 25 [OH] D 
[30-100 ng/mL] which mean that Vitamin D deficiency is a 
very common problem in our community , therefore  studying  
the effect of vitamin D deficiency on other parameters could 
be difficult.   
The high prevalence of vitamin D deficiency in Iraq [21] and 
other neighboring countries in the Middle East [22], [23], [24], 
[25], [26], [28] makes it hard to find a significant relationship 
between 25-OH vitamin D deficiency and other factors such as 
irregular cycle, and this was the main limitation in our study.  
Our study showed that there was no statistically significant 
effect for the age of menarche [p=0.34] on vitamin D status. 
This finding agrees with previous studies that showed no rela-
tion between vitamin D status and age of menarche [33]. 
Our study found that the mean age of menarche in the vitamin 
D deficient group is less than that of the vitamin D sufficient 
group. This finding goes with the finding of a previous study 
that showed girls with evidence of vitamin D deficiency; 25 
[OH] D <20 ng/mL] were twice as likely to reach menarche 
during the observation period of 30 months compared with 
girls who were vitamin D sufficient [34]. 
There was no statistically significant effect for age [p=0.32] on 

the vitamin D status. 
Previous studies showed the decline in vitamin D status with 
age [35]. A significant inverse relationship between age and 
25[OH] vitamin D levels was observed in other studies [36]. 
 The finding in our study may be explained that the upper 
limit of age in our participants, which was 45 years, while the 
study of Baker MR and his colleagues [35] studied females 
between 20 – 96 years, and a study of Baily and his colleagues 
showed that age groups from [51 – 70 years] and [> 70 years] 
had less 25 OH vitamin D concentrations than younger age 
groups [37]. 
Our study showed that there was no statistically significant 
relationship between Body Mass index and vitamin D status 
[p=0.33]. 
 Also vitamin D status did not differ significantly between the 
three weight categories of participants, although that the 
prevalence of vitamin D deficiency in the obese group was 
higher than the normal weight group. 
 The results of previous studies are controversial. Some stud-
ies showed that Vitamin D deficiency was significantly associ-
ated with a BMI of 85 kg/m2 or higher [38], [14], [39], [40]. 
The association serum 25[OH] D is stronger with adiposity 
than that with body weight and BMI [41]. The reason for that 
may be explained by the fact that BMI and body weight do not 
necessarily reflect the percentage of body fat. Despite the quite 
low total fat mass for athletes and well trained persons; they 
still may have relatively high BMI and may be considered 
overweight or even obese [42]. 
The above causes could contribute to the finding of our study. 
Our study did not find any significant relationship between 
Vitamin D Status and marital status of the participants, but it 
showed that the prevalence of vitamin D deficiency was high-
er in single women [95.5%] compared the married women 
[92.2%]. 
Previous studies showed controversial results regarding this 
finding. 
Saudi study showed that there was a statistically significant 
relationship between vitamin D level and marital status. Mean 
25 [OH] D level was low in single participants compared to 
married [P=0.014] [43].  
Also a Turkish study found that vitamin D deficiency rate was 
almost double as severe in single participants [44]. In studies 
investigating marital status in the literature, similarly, it was 
shown that the vitamin D levels of married individuals are 
higher [45], [46]. 
Our study agree with a study done in Cameroon, a study 
showed that marital statuses did not have any significant ef-
fect on the median vitamin D levels [39].  
Vitamin D level was not significantly correlated with marital 
status in another study in Pakistan [47].  
Also a study by Farid Ahmed Toor and his colleagues showed 
that when the Vitamin D deficiency was cross tabulated 
against marital status, statistically the difference was non-
significant [48].  
A study showed that higher proportions of institutionalized 
subjects, in the lower educational level, single, divorced or 
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widowed, reporting low levels of physical activity and pre-
senting cognitive impairment were also found to be at risk of 
25 [OH] D deficiencies [49].  
Therefore, the effect of duration of indoor activities, educa-
tional level, physical activity, or even psychological status that 
may affect food habits can contribute to these controversial 
findings. 
Our study did not show a significant relationship between 
vitamin D status and the occurrence of dysmenorrhea. 
Previous results showed that High dose vitamin D supple-
mentation can reduce the prevalence of premenstrual syn-
drome and dysmenorrhea [50].  
There was a significant relationship between Vitamin D Status 
& Vitamin D supplementation.  
This finding indicates that there is an important role for the 
vitamin D supplements on the vitamin D status, and further 
discussion about introducing these supplements to specific 
population groups like pregnant, elderly, and children should 
be discussed. 
There was no significant relationship between Vitamin D sta-
tus and waist circumference of participants in our study, alt-
hough that vitamin D deficient group had higher waist cir-
cumference than the vitamin D sufficient group. 
Our study showed that the relation between vitamin D con-
centration and waist circumference was more powerful that 
the relation between vitamin D concentration with BMI. 
 The results of some other studies can explain this finding. 
Dabhani and his colleagues showed that there was a positive 
association between obesity, measured as BMI, waist circum-
ference, and waist-to-hip ratio and vitamin D deficiency with 
stronger associations observed with waist circumference [51]. 
Similar results were found in both prospective and cross-
sectional studies, including the Aus-Diab study [52], the Brit-
ish Birth Cohort [53], and Middle Eastern populations [54], 
[55].  
 
6 CONCLUSIONS 

The proportion of vitamin D deficiency was very high 
among the studied group. Although that the prevalence of 
deficiency was higher among irregular cycle group, the re-
lation was not significant. Vitamin D deficient group had 
higher waist circumference [Mean=83.8 cm] compared to 
the vitamin D sufficient group [Mean=76.6 cm] but the re-
lation was not significant. The relation of vitamin D status 
with other parameters was insignificant. The effect of vit-
amin D supplementation was obvious in improving the 
vitamin D status. 

 
7 RECOMMENDATIONS 

 
1. Studying more population groups of different age, 

gender for finding the prevalence of vitamin D defi-
ciency and its related etiological factors. 

2. Establishment of the reference ranges for vitamin D in 
the Iraqi population; taking into consideration factors 
like age, gender. 

3. The addition of fortified food containing vitamin D to 
the daily dietary regimes of people at risk of vitamin 
D deficiency.   

4. Studying the response of vitamin D deficient women 
complaining from menstrual cycle irregularity to vit-
amin D supplementation within a specified time us-
ing prospective cohort study.  

5. Measurement of other biochemical markers associat-
ed with the normal metabolic pathway of vitamin D 
such as serum calcium, and parathyroid hormone. 

6. Finding the association between vitamin D status 
with other metabolic syndrome parameters which 
represent risk factors for cardio vascular diseases. 
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