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Background: Early pregnancy loss, occurring before 10-13 weeks, often involves an empty or nonviable gestational sac. Vitamin D
deficiency is linked to higher miscarriage rates. Between 10% and 20% of diagnosed pregnancies end in loss, with true rates

potentially higher.

Aims of the study: To assess if there is a relationship between serum vitamin D level and the spontaneous termination of pregnancy

that occurs before reaching 10 to 13 weeks of gestational age.

Methods: A case-control study at Basrah Maternity and Child Hospital conducted from October 2023 to April 2024, involved 104
women divided into case (early pregnancy loss) and control (normal delivery) groups. Data collected included sociodemographic
factors, medical history, and serum 25(OH)D levels, using the AFIAS™ Vitamin D assay.

Results: The study compared two groups of women (n = 52 each). Serum vitamin D3 levels were significantly lower in the case group
(17.24 ng/ml) compared to the control group (27.74 ng/ml, p = 0.001). There was a significant statistical difference between both

groups (P value = 0.05) regarding the time spent outdoors.

Conclusion: The study found a significant disparity in serum vitamin D levels in women with early pregnancy loss compared to those
with normal pregnancies. Cases spent less time outdoors, reducing sun exposure and vitamin D synthesis. Despite higher average BMI
in controls, they had better vitamin D levels, suggesting lifestyle and supplementation play key roles.
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Introduction

arly pregnancy loss is often defined as an
involuntary termination of pregnancy that
occurs before reaching 10 to 13 weeks of
gestational age. It is characterised by the lack
of a viable pregnancy, with the gestational sac
being either empty or containing an embryo or fetus
that lacks any fetal heart activity (1). Vitamin D
deficiency is a significant problem that affects public
health on a worldwide scale. Approximately 1 billion
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people worldwide suffer from a deficiency of vitamin
D, with 50% of the population experiencing
insufficient levels of vitamin D (2). Studies found
that those with inadequate levels of vitamin D had a
considerably higher incidence of miscarriage
compared to those with adequate levels of vitamin D.
The correlation persisted even when women with
inadequate levels were included, and a clear
biological gradient was seen (3).

Generally, between 10% and 20% of pregnancies that
are identified and diagnosed by medical professionals
may result in early pregnancy loss (4).

Vitamin D deficiency, characterised by insufficient
levels of 25-hydroxyvitamin D (25(OH) D) in the
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blood, is a significant worldwide health issue.
Pregnant women and those intending to get pregnant
are particularly vulnerable to this condition (5).

Vitamin D deficiency is more common in women
who have significant reproductive and obstetric
difficulties, such as preeclampsia, gestational
diabetes, and premature delivery, despite its
conventional association with bone disease in
mothers and newborns (3, 6).

Multiple studies have shown that vitamin D has a
protective effect on preventing miscarriage. Vitamin
D is known to regulate decasualization by primarily
controlling the HOXA10 gene, which plays a crucial
role in regulating the growth of the endometrium and
its ability to accept a fertilised egg during
implantation. Vitamin D also controls the genes
responsible for trophoblastic angiogenesis and
invasion, which are crucial for the implantation of the
embryo and placental function. This, in turn,
promotes fetal growth and development. It acts as an
immune modulator by exerting a strong anti-
inflammatory effect at the interface between the
mother and fetus, potentially influencing the
immunological response of the mother and fetus.
Vitamin D receptors are present on several immune
cells that play a role in regulating antigen-receptor
signalling pathways and the activation of T-cells.
Activation of 1,25(0OH)2 D has been suggested as a
form of immunotherapy for spontaneous miscarriage.
This is because it down-regulates the Thl cytokines
and inhibits the release of pro-inflammatory
cytokines, such as interleukin-6, interferon-y, and
tumour necrosis factor-a, in the placenta (7,8).

The presence of the vitamin D-activating enzyme
CYP27B1 in the maternal decidua and fetal
trophoblast during early pregnancy provides
evidence for the potential role of vitamin D in
pregnancy and miscarriage. Previous research has
shown that the human placenta plays a crucial role in
accumulating both 25(0OH) D and active 1, 25-
dihydroxyvitamin D (1,25(0OH)2D) (9). This has the
potential to significantly impact trophoblast invasion,
placental spiral artery remodelling, and immune cell
activity (10). The mechanisms involved in human
miscarriage are disrupted, leading to abnormal
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endometrial receptivity and dysregulated
placentation, which may be detected soon after
conception (11, 12). Thus, it is plausible that a
deficiency in blood 25(OH)D levels may contribute
to the pathophysiology of miscarriage by causing a
simultaneous reduction in placental 1,25(0OH)2D
levels and subsequent dysregulation of the placenta

(3).
Aims of the study

To assess if there is a relationship between serum
vitamin D level and the spontaneous termination of
pregnancy that occurs before reaching 10 to 13 weeks
of gestational age.

2. Patients and Methods

This is a case-control study, conducted at Basrah
Maternity and Child Hospital to assess if there is a
relationship between serum vitamin D levels and
early pregnancy loss. Data was collected for the
period from the 1% of October 2023 to the 30" of
April 2024.

One hundred four women pregnant women were
included in the study and divided into two groups.

e GROUP 1 (Case Group): fifty-two women
presented with early pregnancy loss to the
emergency department at Basrah Maternity and
Child Hospital.

e GROUP 2 (Control Group): fifty- two women
presented with normal vaginal delivery to the
labour ward at Basrah Maternity and child
hospital.

Direct interviews were used to collect data by the
researcher. The questionnaire included the following
aspects:

e The Socio-demographic and lifestyle
characteristics such as age, residency, educational
level, occupation, and family income.

e Pregnancy-related characteristics such as parity,
inter-pregnancy intervals, any history of previous
pregnancy loss and history of Antenatal care.
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e Medical profile: any history of chronic disease,
chronic use of drugs, usage of vitamin D
supplement during pregnancy.

Participants enrolled in the study underwent an
anthropometric measure which includes: The height
was measured using a tape measure, and weight was
measured using a weight scale, and then BMI was
calculated (calculated as weight in kilograms divided
by height in meters squared). Participants’ BMI was
then categorized into underweight (<18.5), normal
weight (18.5-24.9), overweight (25-29.9) and obese
(>30) (13).

Vital signs (blood pressure, heart rate, and
temperature) were measured. Chest and abdominal
examinations were also done. Routine investigations
(CBC, RBS, and GUE) were done.

Ultrasonography was done for each woman included
in the study, to determine the exact gestational age,
and look for the risky signs of early pregnancy loss.

Fasting blood samples were collected from the
antecubital vein of all enrolled pregnant women, for
serum 25(OH)D concentrations assay.

We use AFIAS™ Vitamin D is a fluorescence
immunoassay (FIA) that measures the total
25(0OH)D2/D3 level in human serum or plasma
quantitatively. The cut-off point of > ¥+ ng/ml was
considered normal. Data was entered using
computerized statistical software; Statistical Package
for Social Sciences (SPSS) version 26 was used. The
level of significance (p-value) is set at < 0.05.

Results

The study includes two groups of women, 52 women
in each group. Their mean age was 28.53 years for
the case group and 27.02 years for the control. There
is no significant statistical difference between the two
groups p-value =0.807.

Regarding the residency, nearly 70% of women in
both groups lived in urban areas. And there was no
significant statistical difference p-value=0.830.

Table 2 shows the clinical characteristics of the
participants, the women were asked if they had an
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Of the women's educational level, 38.5% of women
in the case group had a primary education in
comparison to 34.6% of women in the control group.
There are no significant statistical differences
between women in both groups P-value=0.157. More
than 75% of women in both groups were housewives,
there is no significant statistical difference between
them p-value>0.05.

Regarding family income, nearly half of the
participants had a middle outcome. All these data are
presented in Table 1.

Table 1. Socio-demographic characteristics of
participants

Variables Control
(n=52)
Age Mean +SD
5.87 5.14
<20 4(7.7) 5 (9.6)
20-29 32(61.5) 28 (53.8)
>30 16 (30.8) 19 (63.5)
Residency Rural 15(28.8) 16 (30.8) 0.830
Urban 37(71.2) 36 (69.2)
Educational Iliterate 2(3.8) 5 (9.6) 0.157
level
Primary 20 (38.5) 18 (34.6)
Secondary 11(21.2) 18 (34.6)
Higher 19 (36.5) 11 (21.2)

education

Employment Housewives 40 (76.9) 43 (82.7) 0.464
status
Employed 12 (23.1) 9(17.3)
Family Good 12 (23.1) 10 (19.2) 0.632
income
Middle 30 (57.7) 28(53.9)
Poor 10 (19.2) 14 (27.9)
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ANC, and around 30% of women had an ANC, there
is no significant statistical difference between women
in both the groups. P-value=0.680.

Regarding vitamin D supplementations, 55.8% of
women in the case group and 53.8% in the control
group received vitamin D and there was no significant
statistical difference between them p-value=0.844.

Regarding the daily time they spend outdoors, women
in the case group spent around 5.1 hours in comparison
to 7.07 hours for women in the control group. There
was a significant statistical difference between both
groups P value=0.05.

Regarding their parity, there was no significant
statistical difference between women in both groups
p-value=0.973.

Table 2: the clinical characteristics of the
participants

Variables Case Control | P-value

(n=52) (n=52)

ANC Yes | 19(36.5) | 17 (32.7 | 0.680
)

No | 33(635) | 35 (67.3)

Vitamin D Yes
supplementation

29 (55.8) | 28 (53.8) | 0.844

No |23 (44.2) | 24 (46.2)

Number of Mean | 5.1+ 7.07+ 0.05
hours spent +SD | 2.01 2.31
outdoor
Parity 0 10 (19.2) | 10(19.2) | 0.973
1-2 29 (55.8) 28 (53.8)
>3 13 (25.0) 14 (26.9)

Table 3 shows the anthropometric measurement of the
participants, women in the case group had a mean
weight of 37.04 while women in the control group had
a higher mean of 83.86 Kg. There is a significant
statistical difference between women and both groups.
P-value=0.001.
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Regarding the height, there is no significant statistical
difference between the women's height, P
value=0.959.

The women's BMI has been measured, the mean BMI
was 28.18 among women in the case group and it was
higher at 32.36 among women in the control group.
There is a significant statistical difference between
both of them. P value=0.001.

Table 3: The anthropometric measurements of the
participants

Variables Control P-value
(n=52)

+SD +14.33 +11.32 '
Height Mean 161.02+ 161.08+ 0.959

+SD 6.0 5.48 '
BMI Mean 28.18+ 32.36+

+SD 5.36 4.45

18.5- 16 (20.8) 4(71.7)

249 0.001

25- 21(40.4) 10 (19.2)

29.9

>30 15 (28.8) 38 (73.1)

The serum vitamin D3 level among the case and
control groups was presented in Table 4. The mean
vitamin D level was 17.24 in the case group and 27.74
in the control group, this difference in the mean
vitamin D level was statistically significant p-
value=0.001.

Table 4: The serum Vitamin D3 level among the
case and control group

Variables Case Control P-value

Vitamin D Mean +Sd 17.24 + 27.74+ | 0.001
level 1.7 8.5

Normal (=30 | 15 (28.8) 28 (
ng/ml) 53.8)

Deficient (< 37(712) | 24
30 ng/ml) (46.2)
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Figure 1 shows the percentage of vitamin D3
deficiency among the case and control groups. 37
women in the case group and 24 women in the
control group had vitamin D levels below 30 ng/ml.

W case control

~
[sp}

24

15

NORMAL (230 NG/ML) DEFICIENT (< 30 NG/ML)

Figure 1: the comparison between vitamin D3
among case and control groups

Discussion

Recently, there has been increasing attention towards
the possible association between vitamin D
insufficiency and undesirable pregnancy outcomes,
such as early pregnancy loss (14). This research aimed
to find a relationship between serum vitamin D levels
in women who had early pregnancy losses and those
with normal pregnancies. By doing so, it aims to
enhance our awareness of the possible influence of
vitamin D on reproductive health.

The research maintained thorough matching between
the case and control groups for several socio-
demographic factors, such as age, residency,
educational level, work status, and family income. No
significant changes were seen between ANC
attendance, vitamin D supplementation, and parity. By
using this matching technique, the impact of socio-
demographic variables is reduced, resulting in a more
precise evaluation of the relationship between vitamin
D levels and pregnancy outcomes. The strict matching
process enhances the validity of our results and
minimises the potential effect of socio-demographic
factors, parity, ANC, and vitamin D supplementation
on the observed disparities in clinical outcomes.

The notable disparity in blood vitamin D levels
between the case and control groups (17.24 ng/ml vs.
27.74 ng/ml, p = 0.001) highlights the potential impact
of vitamin D insufficiency on early pregnancy loss.
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This finding aligns with multiple studies that have
shown a relationship between inadequate levels of
vitamin D and adverse outcomes during pregnancy,
such as miscarriages. For instance, research conducted
by Al-Rawaf et al. (2022) established a statistically
significant association between deficient levels of
vitamin D and the occurrence of missed abortions.
Furthermore, it was shown that the concentration of
serum 25-hydroxyvitamin D was significantly lower
in women who had a missed abortion compared to
those who had a normal pregnancy (P<0.05) (15).
Furthermore, this prevalence aligns with, but slightly
exceeds, our findings (71.2%). Furthermore, research
conducted by Al-Mogbel et al. (2019) said that despite
the abundance of sunshine accessible in Saudi Arabia,
the prevalence of hypovitaminosis D among young,
healthy Saudi ladies is 100%, which they deemed a
matter of public concern (16). lrag-based research
conducted by Sofihussein et al. (2023) revealed a
significant prevalence of hypovitaminosis D (71.3%)
in pregnant women. The author also said that there is
a strong correlation between advanced gestational age
and elevated levels of vitamin D (17). A separate team
of researchers from Basrah discovered a high
prevalence of vitamin D insufficiency among pregnant
women, accounting for 45.1% of the population (18).

The research showed a notable disparity in the amount
of time spent outside daily between the case and
control groups (5.1 hours vs. 7.07 hours, p = 0.05).
This finding emphasises the need for sun exposure to
maintain sufficient amounts of vitamin D. Insufficient
exposure to sunlight may result in an insufficient
amount of vitamin D since sunlight is the main source
of this vitamin. The findings of Kareem et al. (2023)
and Raymond-Lezman et al. (2023) research provide
support for this finding, demonstrating that
insufficient exposure to sunlight leads to a significant
decrease in serum vitamin D levels, hence elevating
the likelihood of insufficiency and related health
complications (18,19).

Many variables contribute to the high incidence of this
insufficiency. One of these causes is the restricted
availability of vitamin D in several foods, such as egg
yolk, salmon, mushrooms, and cod liver oil (20).
Furthermore, the body needs sunshine to synthesise
vitamin D effectively (19). Several variables influence
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the production and absorption of vitamin D in the
body, such as the season, use of sunscreen, indoor
workplace, and type of clothes, obesity, pollution,
ageing, and higher levels of melanin in those with dark
skin (21). Another potential factor in this research is
the prevalence of dark skin tones among the majority
of Basrah people.

Limitations

It is important to recognise certain limitations of this
research. Initially, the sample size was slightly small,
potentially restricting the applicability of the results.
In addition, the research used self-reported data for
some factors, such as hours spent outdoors and
nutritional consumption, which may add recall bias.
The study's cross-sectional design limits the capacity
to make causal assessments. Longitudinal studies are
necessary to demonstrate the causal association
between vitamin D insufficiency and early pregnancy
loss.

Conclusion

the study revealed a significant disparity in serum
vitamin D levels between women who had early
pregnancy loss and those who had normal
pregnancies. The cases had a considerably reduced
amount of time spent outdoors daily compared to the
control group. This difference in outdoor time affects
sun exposure and, as a result, the synthesis of vitamin
D.
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