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Abstract:Background: Vitamin D deficiency is a common problem in reproductive-aged women especially in
the Arab nation. The association of vitamin D deficiency and miscarriage is still unclear.

The aims of this study were to identify risk factors for vitamin D deficiency and to examine the association of
vitamin D deficiency and occurrence of miscarriage.

Design: A descriptive correlational research design was adopted.

Setting: The study was conducted at the obstetrics and gynecology clinic at Shaqra general hospital, Saudi
Arabia.

Subjects: A total of 200 women in the child bearing age and diagnosed with abortion were recruited.

Tools: Two tools were used; Structured interview questionnairewhich included: socio-demographic
characteristics as well as obstetric history; and Vitamin D risk factors assessment questionnaire.

Results: the mean age of the study sample was 37+5.37 years old. Sixty one percent of the sample had more
than two abortions and 77% had abortion in first trimester. The reported non-modifiable risk factors for vitamin
D deficiency were; dark skin (55%), and genetic mutation (47%). While, the modifiable risk factors were
inadequate sun exposure (74%), malabsorption syndrome (20%), obesity (38.5%), low vitamin D diet (59.5%),
and low socioeconomic status (14.5%). Fifty nine had insufficient vitamin D in the blood. There was a
relationship between occurrence of recurrent abortion and vitamin D deficiency (p< 0,000) especially during
first trimester.

In conclusion: There was association between Vitamin D level and first-trimester miscarriage, indicating that
vitamin D concentrations in the first trimester were associated with increased risk for a subsequent miscarriage.
Recommendation: Modification of Vitamin D status among women may substantially reduce the frequency of
miscarriage. Preconception intervention programs to focus on raising vitamin D levels in these women should
be carried out in order to prevent vitamin D deficiency-linked miscarriage.
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I.  Introduction

Reproductive health is an important issue worldwide, particularly in women of childbearing age [1].
One of issue, which happens during pregnancy and affects the reproductive health, is miscarriage. It is referring
to the phenomenon by the loss of an embryo or fetus before the 20" week of pregnancy. The medical term for
miscarriage is spontaneous abortion. It can be divided into early abortion <12 weeks) and late abortion (>12
weeks and <28 weeks) [2]. Numerous mechanisms have been described for the pathogenesis of miscarriage,
including chromosomal anomalies, uterine abnormalities, hormonal problems, infections, autoimmune disorders
and thrombophilia, and up to 50% of cases have not a clearly defined etiology [3]. In Saudi Arabia, about 44%
of Saudi women with high-risk pregnancy were aged between 30 and 35 years of age. Approximately 35% of
them had two or more previous abortion [4].

As miscarriages are considered irreversible, prevention is probably the only way to intervene in this
problem, which has detrimental psychological consequences for the woman and her partner and delays
successful childbearing. Several modifiable and non-modified risk factors during pregnancy have been
examined [5]. Miscarriage can happen due to smoking, alcohol drinking, uncontrolled diabetes [6],
hypertension, obesity, genetic factor, cervical incompetence, low progesterone level, and environmental and
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lifestyle factor [7]. Moreover, Khalifaand El-Sayed [8], reported that modifiable risks were work that requires
constant motions and hard effort (37.0%), and pregnant women working more than 40h/week (28.4%). Lifestyle
risk factors included drinking more than 200mg caffeine/day (87.9%), eating too much spice (39.6%), eating
dates daily (37.3%), drinking cola constantly (37.0%), passive smoking (35.8%), and obesity (32.3%).
Moreover, there were some obstetric risk factors for miscarriage as spacing between pregnancies, hormonal
imbalance, ovarian cyst, and genital infections[5].

One of the modified risk factor of occurrence miscarriage is Vitamin D deficiency. Recent literature
has demonstrated that vitamin D level was much less than the amount required maintaining health. Despite
frequent exposure to ultraviolet radiation in tropical countries, some studies have shown vitamin D deficiency in
these areas [9]. Vitamin D, a steroid hormone, has well-established classic function in maintaining calcium
homeostasis and promoting bone mineralization [10]. In addition, vitamin D has significant roles in regulating
cell proliferation and differentiation and modulating innate and adaptive immune responses [11]. Vitamin D
status during pregnancy has been drawing great attention. There is some evidence suggesting that vitamin D
modulates human reproductive processes [12]. Poor vitamin D status during pregnancy has been associated with
preeclampsia, gestational diabetes [13], bacterial vaginosis [14], and compromised intrauterine growth
[15]. According to some studies, vitamin D deficiency during pregnancy is associated with an increasing risk of
preterm birth. Wagner et al. [16], reported that pregnant women with serum concentrations of vitamin D less
than 20 ng/mL had 3.81 times the odds of a preterm birth compared to those with serum concentrations of
vitamin D greater than 40 ng/mL.

However, the relationship of vitamin D deficiency and insufficiency in the first-trimester pregnancy
with miscarriage or non-gravid childbearing aged women with spontaneous pregnancy loss history is less clear.
In addition, the vitamin D metabolic pathway involves multiple enzymatic reactions. Also, vitamin D synthesis
in human placenta and decidua implicate the importance of this hormone in reproductive function and is so as a
risk factor of pregnancy loss [17].

To date, little is known regarding the possible associations between the levels of the enzymes been
explored in relation to miscarriage in the first-trimester pregnancy. To determine whether altered vitamin D
metabolic system is present in women with pregnancy loss, a study done by Hou and his college[18], measured
vitamin D in pregnant women with pregnancy loss in the first trimester and non-gravid women displaying failed
clinical pregnancy history in the first trimester. The objective of this study was to elucidate the association
between maternal serum levels of vitamin D in the first-trimester pregnancy with the risk of pregnancy loss in a
population of Chinese women. In the same time, serum calcium, phosphorus and parathyroid hormone (PTH)
concentrations were measured. The study revealed that there was a strong association between low vitamin D
levels and miscarriage (odds ratio 1.71; 95% confidence interval: 1.2-2.4, P<0.001). The regression analyses
showed that PL was significantly inversely correlated with vitamin D (P<0.01).

Il.  Significant of the Study

Vitamin D deficiency and insufficiency have been considered as a common and thorny public health
problem around the world, especially for pregnant women [21&22]. In Saudi Arabia, hypovitaminosis D can be
considered a major public health problem with a significantly high prevalence especially among women,
ranging from to ~80 to 100 % in different studies [23, 24&25]. It is associated with a variety of adverse maternal
and fetal outcomes, ranging from preeclampsia, gestational diabetes, preterm delivery, intrauterine growth
restriction, spontaneous abortion, and cesarean section [26&27]. However, other studies have demonstrated no
association between vitamin D status and adverse pregnancy outcomes [28]. A randomized control trials and
observational studies measure vitamin D late in the pregnancy, when prenatal vitamins containing 400 1U of
vitamin D have been prescribed. Therefore, it sought to determine if vitamin D deficiency in the first trimester
of nulliparous women is associated with clinical outcomes most associated with significant maternal and fetal
morbidity and mortality [14]. In addition, a randomized control trail by Sablok et al., [29], in India showed that
women who were given vitamin D supplementation during pregnancy had a 61% lower risk of preterm labor
and a 47% lower risk of hypertensive complications as compared to women who were not taken
supplementation. Therefore, the present study will contribute to a greater understanding to identify risk factors
of vitamin D deficiency during pregnancy; and examine the association of Vitamin D deficiency and occurrence
of miscarriage.

Aims of the Study:
1- Toidentify risk factors of vitamin D deficiency during pregnancy.
2- To examine the association of Vitamin D deficiency and occurrence of miscarriage.
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Research Questions:
Q1- What are the risk factors for vitamin D deficiency during pregnancy?
Q2- Is there an association between Vitamin D deficiency and occurrence of miscarriage?

I11.  Subjects and Methods
Research Design:
A descriptive correlational research design was adopted to achieve the stated aims. Descriptive designs are
useful to gain additional information about characteristics within a particular area of study [30]. A correlational
study determines whether or not two variables are correlated. This means to study whether an increase or
decrease in one variable corresponds to an increase or decrease in the other variable [31].

Setting:

The study was conducted at the obstetrics and gynecology outpatient clinic at Shagra general hospital, Kingdom
of Saudi Arabia. This clinic provides free services such as antenatal care; gynecological care and infertility
treatment as well.

Sampling:
A purposive sample of 200 women in the child bearing age and diagnosed with abortion were recruited
according the following criteria:

Inclusion criteria:

= Healthy women with gestational age 20 weeks or below.
= History of abortion.

= Not take vitamin D during pregnancy.

Exclusion criteria:

= Pregnant women with Typel Diabetes Mellitus.
= Chronic kidney disease, autoimmune disease.

= Take vitamin D during pregnancy.

Sample size:

A total of (200) participants were selected according to the following statistical formula n = Z2p (1-p)
/d2, where z = level of confidence according to the standard normal distribution (for a level of confidence of
95%, z = 1.96). p = estimated proportion of the population that presents the characteristic (when unknown we
use p = 0.5), d = (d is considered 0.05).

Tools for data collection:
To collect data pertinent to the study, two tools were constructed and used by the researchers after
reviewing related literature.

Tool 1: Structured interview questionnaire (It included 13 questions)

It entails two main sections: section one included data related to sociodemographic characteristics such
as; maternal age, and type of occupation, hours of work, level of education........ ect; Section two included data
related to medical history as well as, obstetrics history (gestational age; parity; gravidity; type of abortion).

Tool 2: Vitamin D risk factors assessment questionnaire (it contains 12 questions)

It was a questionnaire-based interview used to elicit details of modifiable and non-modifiable risk
factor of vitamin D deficiency as dietary risk factors (low vitamin D diet); obesity; mal-absorption syndrome;
genetic factors; medical factors; and other factors as; consumption of milk product, exposure to sun light;
socioeconomic status. Inaddition to measuring vitamin D level in the blood.

Content validity and reliability:

The tools were developed by the researchers after extensive literature review and tested for content
validity by a jury of five experts in obstetric and maternity nursing to reach consensus of the best form to be
implemented. Modifications were carried out according to the panel judgment on clarity of sentences and
appropriateness of the content. Test reliability of the proposed tools was tested by (cronbach's alpha=0.84),
showed a strong significant positive correlation between the items of tools. Also, tools were assessed by
applying the questionnaire on 10 women using test-retest reliability.
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Pilot study:

A total of 10% of the sample were included in the pilot study in order to assess the feasibility and
clarity of the tools and determine the needed time to answer the questions. The pilot study lasted for two weeks.
Based on its result minimal changes were carried out. Pilot study revealed that; the average length of time
needed to complete the structured interview was approximately 15 minutes with each woman. Sample included
in the pilot study were excluded from the study.

Ethical considerations:

An official permission was taken from the authoritative personnel in the general hospital. The
researchers introduced themselves to the women who met the inclusion criteria and they were informed about
the aim of this research in order to obtain their acceptance to share in this research. Participants were informed
that their participation will be on voluntary basis, and anonymity and confidentiality of the participants were
maintained at all times

Procedure:

An official permission was granted from the administrative personnel of the Shagra general hospital,
Saudi Arabia, after explaining the purpose of the study. All women diagnosed with abortion were invited to
participate in the current study, ensuring the confidentiality of the information, and they are free to withdraw at
any time without any plenty. Data collection was carried out from the first of September, 2018 till March 2019.
After obtaining approval and informed consent to conduct the study, data were collected three days/ week
through interviewing questionnaire with each woman by the researchers individually using constructed
questionnaire. Modifiable and non-modifiable Risk factors for vitamin D deficiency were assessed using the
face-to-face interview with each woman individually by the researchers. Each women needs 25-30 min to
complete the research questionnaires.

Measuring Vitamin D Level in the Blood:

A venous blood sample (5 ml) was collected at the same time for vitamin D estimation and sent to the
reference laboratory of Shagra general hospital to assess serum Vitamin D concentrations using standard routine
biochemical methods. According to Holick, [32] the samples were promptly centrifuged and serum stored at -
20° C until analysis. The samples were centrifuged and serum extraction was done in the field. Then, the
samples were sent to laboratory for analysis and were frozen immediately. Afterwards, 25-hydroxy vitamin D
(25(0OH) D) level was measured using High Performance Liquid Cromatogheraphy (HPLC). Vitamin D level
was classified into three categories based on Begum, Saikia Pathak, & Deka, [33].

1. Vitamin D deficient — 25(OH) D< 20 ng/ml.
2. Vitamin D insufficient — 25(OH) D — 20- <30 ng/ml.
3. Vitamin D normal — 25(OH) D- 30-100 ng/ml.

Statistical Analysis:

The collected data were scored, tabulated and analyzed using Statistical Package for the Social Science
(SPSS) program version 23. Descriptive as well as parametric inferential statistics was utilized to analyze data
pertinent to the study. Level of significance was set at p < .05. Correlate bivariate Pearson test was used to
analyze data.

IV.  Results
The result of the study is divided into three parts as the following:
Part one: Demographic and Obstetrical Data.
Part 2: Objective one (identify risk factors of vitamin D deficiency during pregnancy).
Part 3: objective two (examine the association of Vitamin D deficiency and occurrence of miscarriage).
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Part one: Demographic and Obstetrical Data

Tablel: Frequency Distribution of the Socio-demographic Characteristics of the Sample (N = 200)

Characteristics No. %

Age:

20-30 years 29 égg

31-40 years 113 29'0

> 40 years 58 )

Age (Mean + SD) 37.0+5.37

Residence

Urban 13 6.5

Rural 187 93.5

Educational Level:

Illiterate 6 3.0

Primary 41 20.5

Secondary 66 33.0

University 87 43.5

Occupation

Working 132 66.0

Not working 68 34.0

Socioeconomic status

Low 29 145

Middle 135 67.5

High 36 18.0

BMI (kg/m2)

Underweight

Normal 7 35

Overweight 116 58.0

Obese 37 18.5
40 20.0

Table (1) shows that, the mean age of the sample was 37.0 + 5.37 years, 93.5% were from rural area,
and less than half of them (43.5%) have university education. On the other hand, more than two-third (66%) of
the women were working and were from middle socioeconomic status (67.5%).

Table 2: Frequency Distribution of Obstetrics History

Items No. %
Number of Pregnancies
<3 37 18.5
3-6 132 66.0
>6 31 15.5
Number of previous Deliveries
Primipara 37 18.5
Multipara 163 81.5
Antenatal care Follow up
Yes 189 94.5
No 11 5.5
Number of abortion
<2 78 39.0
>2 122 61.0
Number of children
<3 137 68.5
4-6 47 23.5
> 6 16 8.0
Gestation (current pregnancy)
First trimester 154 77.0
Second trimester 46 23.0

The majority of the sample (81.5%) wasmulti-parous, more than two-third (77%)was in the first
trimester of pregnancy, and two-third (61%) had history of two or more abortions (Table, 2).
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Types of Abortion
32.50%
13%
Threatened Spontaneous Complete Incomplete Missed

Fig. (1) Distributions of Types of Abortion among the Sample

Figure (1) showed that 32.5%of the women had spontaneous abortion, while, 23.5% had incomplete abortion.
On the other hand, a few cases (13%) had threatened abortion and 9% had missed abortion

Table 3: Frequency Distribution of the Risk factors for Vitamin D Deficiency (N = 200)

Items | No. | %

Non-Modifiable Risk Factors
Dark skin pigmentation 110 55.0
Genetic mutation 95 47.5
Age (Mean £ SD) 37.0+5.37
Medication use 44 22.0
Hyperthyroidism 16 8.0
Hypertension 15 7.5
Hyperglycemia 22 11.0
Mal-absorption syndrome 40 20.0

Modlflable Risk Factors
Inadequate sun exposure 149 74.5
Obesity 77 38.5
Low vitamin D diet 119 59.5
Low Socioeconomic status 29 14.5
Medication use 44 22.0

Table (3)shows the non-modifiable and modifiable risk factors for vitamin D deficiency among the studied
sample. In Relation to the non-modifiable risk factors, it was found that almost half (55%) of the studied sample
had Dark skin pigmentation and Genetic mutation (47.5%). Regarding to the modifiable risk factors, it was
found that a variety of risk factors affect the vitamin D level in the blood, such as inadequate sun exposure
(74.5%), Low vitamin D diet (59.5%), and the obesity (38.5%).

Vitamin D Level

Normal Deficiency

24% ’ 17%

Insufficient
59%

Fig. (2). Distributions of Vitamin D Level in the Blood among the Studied Sample.

Figure (2): this figure represented that more than half of the studied women (59%) had insufficient vitamin D
level in the blood, while less than one-third (24%) had normal levels.
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Table 4: Relationship between Number of Abortions and Vitamin D Level in Blood

Vitamin D level in blood
Number of abortions Normal Insufficient Deficiency 7 P-value
N= 42 N=73 N= 85
<2 (n=178) 30 15 33 28.97 0.000**
> 2 (n=122) (Recurrent 12 58 52
abortion)

** Highly Statistically Significant Differences at P < 0.001

Table (4)revealed that the recurrent abortion was affected by the vitamin D levels in the bloodamong the studied
women, which indicated that the number of abortions was increased with insufficient and deficient levels of

vitamin D in the blood with a highly statistically significant differences at (x2 =28.97and P < 0.001).

Table 5: Relationship Between types of Abortion and Vitamin D Level in the Blood

Vitamin D level in Blood
Type of abortion Normal Insufficiency Deficiency 2 P-value
N= 42 N=73 N= 85

Freq.(%) Freq.(%) Freq.(%)
Threatened  (n= 26) 7 (16.7%) 10(13.7%) 9(10.6%)
Spontaneous (n= 65) 14(33.3%) 21(28.7%) 30(35.3%)
Complete  (n=44) 8 (19.05%) 17(23.3%) 19(22.4%) 2.6 0.95
Incomplete (n=47) 8 (19.05%) 19(26.1%) 20(23.5%)
Missed (n=18) 5 (11.9%) 6(8.2%) 7(8.2%)

Table (5)revealed that there were no statistically significant differences between the types of abortion

and the Vitamin D Levels in blood among the studied women. The majority of the sample, who had insufficient

or deficient vitamin D levels, had spontaneous, incomplete and complete abortion respectively.

Table 6: Relationship between Pregnancy Trimesters and Vitamin D Level in the Blood

Vitamin D level in blood
Trimesters Normal Insufficiency Deficiency 2 P-value
N=42 N=73 N= 85
Freq.(%) Freq.(%) Freq.(%)
First trimester  (n=154) 35(83.4%) 49(76.1%) 70(82.4%)
Second trimester (n=46) 7(16.6%) 24(32.9%) 15(17.6%) 6.799 0.05*

* Statistically Significant Differences at P < 0.05

Table (6): This table indicated that most of women had insufficient or deficient vitamin D levels in the
bloodmore in first trimesterthan second trimester with statistically significant differences at (* =6.799 and P <
0.05).

V.  Discussion

Many of researches have been published to study the effect of vitamin D in human illness. A limited
number of publications studied vitamin D deficiency in relation to diseases beyond bone health [34]. The
current descriptive correlation study was conducted to examine the risk factors for vitamin D deficiency and the
association of vitamin D deficiency and occurrence of miscarriage. The mean age of the sample was 37.0+5.37
years; most of them were from rural area and were working. More than two third were from middle
socioeconomic status and had more than three pregnancy and almost three quarter were in first trimester.
Moreover, more than one third had spontaneous abortion.

Vitamin D deficiency has risk factors which are non-modifiable and modifiable. Regarding the non-
modifiable risk factors, the current study revealed that, more than half of the sample had dark skin, and almost
half had genetic mutation. This finding is matched with Chawla, etal., [35]. who reported that Black women had
much lower vitamin D concentrations as compared to White women. In relation to modifiable risk factors, about
three quarter of the sample didn’t expose to sun. Vitamin D concentration has been linked to sun exposure and
sunshine are inhibited by skin pigmentation and consequently affects reproductive health [36&37]. Also, all the
women are covered with their dress which inhibits exposure to sun. Vitamin D deficiency has also been linked
to higher rates of first trimestermiscarriage [38], suggesting that sun exposure during and soon after conception
may affect the number of conceptions that survive until birth [39&40].
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Regarding diet type as a modifiable risk factor, the current research had shown that, about two third
had low vitamin D diet. Diet is known to affect female fertility [41]. Vitamin D is an important contributor to
regulate the synthesis of several hormones including oestradiol, progesterone and human chorionic
gonadotrophin. These hormones are all essential in maintaining the regulation of utero-placental blood flow and
maternal immune-tolerance to the embryonic allograft [42]. Humans produce vitamin D by exposure to sunlight
or from or dietary supplements. Vitamin D is found naturally in only very few foods such as fatty fish, fish liver
oils, and eggs. [43]. Socioeconomic status is considered one of the modifiable risk factors. Only few cases (more
than one tenth) of the sample had low socioeconomic status. However, Al-Agha, etal., [44], stated that the mean
vitamin D level was higher in low-income families than those with average and high incomes.

The association between vitamin D deficiency and various adverse pregnancy outcomes has been
investigated in recent years, however, till now, no randomized controlled trial has been done to investigate the
effect of vitamin D concentrations on the occurrence of miscarriage as a primary outcomes ([38]. The second
objective of the current study was to examine the association of vitamin D deficiency and occurrence of
miscarriage. About two third had insufficient Vitamin D level (25(0OH) D — 20- <30 ng/ml), and near one
quarter had normal level (25(OH) D- 30-100 ng/ml). These findings may be related to the factors affecting
Vitamin D level as inadequate exposure to sun, inadequate diet containing vitamin D, and climate temperature.
This finding is in the same line with Al-Mogbel [24] who investigated vitamin D levels in Saudi females in the
childbearing period and reported that all participants had hypovitaminosis D. Despite abundant sunlight,
hypovitaminosis D is highly prevalent among the Saudi people. It is more frequent in the young and middle-
aged group of apparently healthy Saudi adults and in females more than males [34].

There were highly statistically significant differences between occurrence of recurrent abortion and the
Vitamin D Levels in Blood among the studied sample, as almost half of the sample who had recurrent abortion
had insufficient vitamin D level. In a small Danish cohort study, 3 women with miscarriage between 10 and 22
wks of gestation had lower 25(OH)D than 84 controls who completed their pregnancy [45]. In addition, in an
Australian cohort, no significant difference was found between 25(OH)D concentrations in gestational weeks
10-14 in 3714 women with no adverse outcome of pregnancy vs. 39 women who miscarried, with mean
25(0OH)D concentrations of 56.9 nmol/L (95% CI: 43.9, 70.8) vs. 53.5 nmol/L (95% ClI: 42.4, 61.7) [43].

The study found that 25(OH)D was related to miscarriage in the first trimester. This result may be
attributable to different mechanisms and underlying etiologies. Also, may be due to different management
strategies and can be considered distinct disease entities. Yet, the association to first-trimester miscarriages may
also be due to the 25 (OH) D concentrations being more representative of the serum concentrations at the time
of miscarriage. Moreover, it is possible that 25(OH) D has a protective role against miscarriage. Vitamin D has
been implicated as a regulator of innate and adaptive immune functions [13]. Accordingly, vitamin D
concentrations in human placenta may have a direct impact on the cytokine profile and the inflammatory
response [46]. In a recent study of 133 women with 3 or more recurrent pregnancy losses, women with
25(0OH)D “30 ng/mL (75 nmol/L) had increased risk of autoimmune and abnormal cellular immune responses
[47]. Similarly, in vitro studies involving endometrial cells from women with spontaneous recurrent miscarriage
demonstrated that stimulation with 1,25(OH)2-D3 modulated the release of cytokines [17]. It has also been
suggested that vitamin D has an active role at the feto-maternal immunologic interface and hence a role in
miscarriage. Vitamin D insufficiency suggesting that hypovitaminosis D may be has an important preventable
risk factor for miscarriage in the first trimester.

VI.  Conclusion

In conclusion, focusing on association between Vitamin D level and first-trimester miscarriage, the
results of the present study indicated that, vitamin D concentrations in the first trimester were associated with
increased risk for a subsequent first-trimester miscarriage. These findings suggest a protective role for vitamin D
against miscarriage. The non-modifiable risk factors for vitamin D deficiency were; dark skin (55%), and
genetic mutation (47%). While the modifiable risk factorswere; inadequate sun exposure (74%), obesity
(38.5%), low vitamin D diet (59.5%), low socioeconomic status (14.5%), medication use (22%),
hyperthyroidism (8%), hypertension (7.5%), and hyperglycemia (11%).

Recommendations: Based on the finding of this study:

For Practice:

¢ Routine request of 25-hydroxy vitamin D test and prescription of vitamin D supplements are important in
women before conception.

o Increase local availability of vitamin D supplements for at-risk groups.
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o Raise awareness ofthe health care providers, social care and other relevant practitioners of the importance

of vitamin D.
e Develop national activities to increase awareness about vitamin D among women in child-bearing period.
o Modify the risk factors for vitamin D deficiency as adequate exposure to sun.

For Research
e Replicate the study with larger sample size generalization.

o Randomized controlled trials should be performed to investigate the possible effect of increasing 25(OH)D

concentrations by supplementation in early pregnancy or even preconception.

For Public
1) Raise awareness of the importance of vitamin D supplements and its benefitsamong the pregnant women.
2) Adequate exposure to sunlight.

3) Balanced diet provides all the nutrients needed except vitamin D, as few foods naturally contain it. Only

oily fish is a significant source, while egg yolks, meat and a few fortified foods provide small amounts.
4) Monitor and evaluate the provision and uptake of vitamin D supplements.
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