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Relation of maternal 25 (OH) D Concentration and
preterm labour

ABSTRACT

Background:

WHO reported that about 15 million neonates are born preterm,
with about million deaths occurring during infancy PTB infants
who survive frequently suffer from chronic pulmonary diseases
and learning deficits, causing heavy burdens for society and
family. This study aimed at finding the relation between preterm
labour and maternal (25(OH) D blood level.

Subject and Methods

A prospective cohort study, conducted in obstetric department in
Salah Al-Deen general hospital from 31 Jan to the 11% July 2021.
A convenient sample of 154 pregnant women in the 2nd trimester
were taken and followed up for assessment of pregnancy outcome.
Inclusion criteria include all pregnant women aged 18-45 years,
and planned delivery at Salah Al-Deen general Hospital. Data
collection done through: standardized questionnaire. Blood
samples were collected from the mothers on 13-24 week and >32
week and followed to report the prevalence of preterm delivery.
Results:

Deficient vitamin D3 found among 40 (27%) of the total
pregnant women, insufficient level found among 110 (73%) of the
women while none of the pregnant women had sufficient vitamin
D3 at 32 week of gestation. Vitamin D3 deficiency found among 3
(12%) of the preterm labour and 2(1.2%) of the full term labour
group, while insufficient vitamin D3 found among 21 (84%) of the
preterm labour and 108 (83.7 %) full-term labour in a statistically
significant relation. The correlation of the vitamin D3 level at 13-
24 week of gestation and gestational age show significant linear
(r= 0.426). The correlation of the vitamin D3 level at 24 - 32 week
of gestation and gestational age show significant linear (r= 0.449).
Conclusions:

Vitamin D3 deficiency found significantly among women
of the preterm labour than the full term labour group.
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Introduction:

Preterm labor is labor that starts before
37 weeks of pregnancy. Preterm labour
is of multifactorial etiology in which
maternal & fetal medical conditions
(vaginal bleeding, multiple pregnancy,
and hormonal changes) are included, in
addition to socioeconomic situation (1)
but a syndrome of spontaneous preterm
labour results in 70% of all preterm
labour (2). One of the fat soluble
essential vitamins is vitamin D because
of its important role in calcium
metabolism (3). Pregnancy is a critical
time in the lifecycle of a woman where

she is responsible not only for her own

well-being, but also that of her
developing fetus, a process that
continues during lactation. Until

recently, the impact of vitamin D status
during this period had not been fully
appreciated. Data  regarding the
importance of vitamin D in health have
emerged to challenge traditional
dogma, and suggest that vitamin D —
through its effect on immune function
and surveillance — plays a role beyond

calcium and bone metabolism on the
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health status of both the mother and her
fetus. Following birth, this process
persists; the lactating mother continues
to be the main source of vitamin D for
her infant. Thus, during both pregnancy
and lactation, maternal deficiency
predicts fetal and infant deficiency; the
significance of this is just beginning to
be understood and will be highlighted
in this review. (4) During pregnancy,
maternal serum level of vitamin D
increases considerably and the placenta
is a major site of activation of vitamin
D. During pregnancy the maternal
metabolism undergoes multiple
alterations of physiological processes to
ensure a healthy development of the
fetus. A close relationship between
maternal and fetal vitamin D status
during pregnancy underscores the
importance of an optimal supply in this
critical time. Maternal supply status
could  significantly  affect  the
development and health of the offspring
in utero and in later life. The extent the
problem Vitamin D deficiency during
pregnancy has been documented in

many populations across the globe and
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is often associated with adverse
maternal and birth outcomes. (2, 3) In
fact, observational studies from all over
the world show a link between low
vitamin D levels and adverse pregnancy
related outcomes for mother and child
4. The reference range of the total
25(OH)D level is25-80 ng/mL. In a
combined post hoc analysis of two
studies, maternal 25(OH) D <50 nmol/l
was associated with increased risk of
this
the
that

preterm  birth. Interestingly,

association was stronger near

delivery  date,  indicating
optimization of maternal vitamin D
levels in the third trimester of

pregnancy might be beneficial. ]

Aim of the study: This study aims to
find the relation between preterm labor

and maternal (25(OH)D blood level.
Patients and Methods

Data collection done byl-

Questionnaire: Data collection done by
face to face interview with the pregnant
women attending the gynecology and
obstetrics out patient, using the
structured questionnaire developed by

the researcher include the following
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information: Information regarding the
pregnant women demographic variables
[Age, Educational level], obstetrical
history (parity, gravity, abortion, ,
history of pregnancy induced illness
like hypertension, Diabetes mellitus,
and urinary tract infection), history of
receiving supplements like Vitamin D,
Folic acid and iron during pregnancy.
Antenatal care visits, if regular or not
and number of visits. History of

sunscre€n  use, Sun exposurc and

duration of sun exposure. 2- Clinical

examination and laboratory
investigations done: Chronic
hypertension or gestational
hypertension  (pregnancy  induced

hypertension in whom blood pressure
140/90 in 2nd half of pregnancy, or
systolic blood pressure increased
30mmHg and or diastolic increased 15
mmHg over baseline on two occasions
in addition to edema and confirmed
albuminuria.  Gestational  diabetes
mellitus (DM) was diagnosed by oral
glucose tolerance test (with 75 g
glucose, with two or more positive

values of plasma glucose; fasting >95
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mg/dL, 1 hour >180 mg/dL, 2 hours
>155 mg/dL). Anemia was considered
present when Hb <11gm/dl till 12 wk of
gestation or <10.5 gm/dl and clinical
features afterwards). Preterm was
diagnosed as gestational age at delivery
< 37 completed weeks. 4- Body mass
index counted according to formula of
[kg /(height in m?) categorized as
(underweight BMI<18.5, normal weigh
BMI 18.5-24.9, over weight BMI 25.0—
29.9, obese BMI >30) [62] 5-Serum
vitamin D level (in the form of
25(OH)D), were divided into four
stages in accordance with international
standards [6] normal (equal or higher
than 30 ng/mL), insufficient (between
20 and 30 ng/mL), mild deficiency
(between 10 and 20 ng/mL), and
moderate to severe deficiency (less than
10 ng/mL). The IOM
stipulates that higher than 20 ng/mL of

25(OH)D 1s body

standard

sufficient for

metabolism. We used 20 ng/mL as the

cut-off point for analyzing the

correlation  between  vitamin D

deficiency and PTB. [7] 3- Laboratory

examination: Blood samples were
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collected from the mothers on 13-24
week and follow up examination at >
32 week and followed to report the
prevalence of preterm delivery. 10 mL
of the mother’s blood were drawn by
arm venipuncture. Ethical
Considerations, at the beginning of the
interview, verbal informed consent was
obtained  individually  from  all
participants after clearly explaining the
purpose of the study and the type of
data required, and respondents were
assured of data confidentiality and
privacy. The statistical analysis done by
questionnaire forms that checked at the
end of the interview to avoid missing
data. SPSS Software version 25.0 was
used to perform statistical analysis for
this study. Qualitative data were
presented as numbers and percentages,
while continuous data were presented
as mean =+ standard deviation. To
establish the relation of vitamin D level
with preterm labour, the linear
regression and odd ratios (OR) was
calculated. Comparison of study groups
was carried out using chi-square test for

categorical data, and Student's t-test for
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continuous data. P-value of < 0.05 was
considered statistically significant.
Results

Total pregnant women enrolled in the
study was 154 women 25(16.23%)
ended with preterm labour while 129
(83.77%) had full-term labour. Those
aged < 20 years and 31-40 years among
preterm labour group 5(20%), 7(28%)
respectively were higher than full term
group 23(17.8%), 31(24%), this relation
was statistically not significant as
shown in table 3.1. pregnancy weight

gain was low among 7(28%) of the

preterm labour group while it was low
among 6(4.7%) of the full term group,
this relation was statistically significant
as shown in table 1. It is very important
to know that the gaining the right
amount of weight during pregnancy can
help protect your health and the health
of your baby. If you gain too little
weight during pregnancy, you're more
likely than other women to: Have a
premature baby. A premature baby is
born too early, before 37 weeks of

pregnancy.

Table 1. Distribution of study sample according to gestational length & general

characteristics.
Preterm Full-term Total P
labour labour value
No. | % No. | % No | %

Age

<20 Years 5 20.0% |23 17.80% |28 |18.20 |0.23
%

20-30 Years 12 48.0% |75 58.10% 87 |56.50
%

31-40 Years 7 28.0% 31

24.00% |38 |24.70
%
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> 41 years 1 4.0% 0 0.00% 1 0.60%
Education
Illiterate 8 32.0% |40 31.0% 48 |31.2% |0.96
1ry school 10 40.0% |48 37.2% 58 |37.7%
2ndry school |6 24.0% |37 28.7% 43 127.9%
high 1 4.0% 4 3.1% 5 3.2%
education
Pregnancy weight gain
High 7 28.0% 14 10.9% 21 |13.6% |0.0023
Adequate 11 44.0% 109 | 84.5% 12 [77.9% |*
0
Low 7 280% |6 4.7% 13 |8.4%
Smoking
No 19 76.0% 112 | 86.8% 13 [85.1% |[0.16
1
Yes 6 24.0% 17 13.2% 23 | 14.9%
BMI
18.5-24.9 7 28.0% |32 24.8% 39 1253% |0.8
25-29.9 14 56.0% |70 54.3% 84 |54.5%
>3() 4 16.0% |27 20.9% 31 ]20.1%
*significant
Vitamin D  supplementation  was 17(32%) of the preterm group and 103

reported among 6(24%) of the preterm
group and 69(53.5%) of the full term
group, this relation was statistically
significant (P value <0.05). Folic acid

supplementation was reported among
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(79.8%) of the full term group, this
relation was statistically not significant
(P value >0.05). Iron supplementation
was reported among 23(92%) of the
preterm group and 124 (96.1%) of the
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full term group, this relation was
statistically not significant (P value
>(0.05). Frequent use of sun screen
(because it is related with diminished
skin sun exposure that affect vitamin D)
was reported among 3(12%) of the
preterm group and 18 (14%) of the full
this  relation

term was

group,

statistically not significant (P value
>0.05). Regular exposure to sun light
was reported among 9 (36%) of the
preterm group and 77 (59.7%) of the
full term group, this relation was
statistically significant (P value <0.05)

as shown 1in table 2.

Table2. Distribution of preterm & full term labour based to supplement in

pregnancy
Preterm Full-term Total P
labour labour value
Vit. D supplement 6 24.0% 69 53.5% |75 |48.7 |0.007
% *
folic Acid supplement 17 |68.0% 103 | 79.8% 12 177.9 (0.19
0 | %
Iron supplement 23 192.0% 124 | 96.1% 14 1955 [0.36
7 %
Frequent use of sunscreen | 3 12.0% 18 14.0% |21 |13.6 |0.79
%
Regular exposure to sun | 9 36.0% 77 59.7% | 86 |55.8 |0.029
light % *
*significant
Pregnancy induced illness UTI that chosen as common causes of

(Hypertension, diabetes mellitus, &
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preterm labour) found among 25
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(100%) of the preterm labour, while
found among 91(70.5%) of the full term
group, this relation was statistically
significant. Irregular prenatal care
found among 19 (76 %) of the preterm
labour, while found among 81(62.8%)
of the full term group, this relation was

statistically significant. Small for GA

found among 15 (60%) of the preterm
labour, while found among 0(0%) of
the full term group, while the adequate
for GA was found among 8 (32%) of
the preterm labour, while found among
110(85.3 %) of the full term group this
relation was statistically significant as

shown in table 3.

Table 3. Pregnancy related conditions among prterm and full term group.

Preterm Full-term Total P
labour labour value
pregnancy yes 2 |100.0 91 |70.5% |11 |753
induced illness 5 | % 6 | %
Non 0 [0.0% 38 [29.5% |38 |24.7 |0.002
o *
prenatal care Regular 5 [20.0% (48 |37.2% |53 |34.4 |0.044
A *
irregular 1 [76.0% |81 [62.8% |10 |64.9
9 0 | %
Non 1 [4.0% 0 0.0% |1 |0.6
%
Gender of the | Female 1 [52.0% |53 |41.1% |66 |42.9 |0.330
baby 3 %
Male 1 [48.0% |76 |58.9% |88 |57.1
2 %
Mode of | VD 1 [76.0% (97 |752% |11 |753 | 0.9

113
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delivery 9 6 | %
C/S 6 (24.0% |32 |24.8% |38 |24.7
%
size for | Adequate |8 [32.0% |110 [853% |11 |76.6 |0.000
gestational age | for GA 8 | % 1%
Small for [1 [60.0% |0 0.0% |15 9.7
GA 5 %
Large for |2 |8.0% 19 [ 14.7% |21 | 13.6
GA %
*significant, GA; gestational age
Gestational Diabetes mellitus was relation was statistically significant.

found among 5 (20%) of the preterm
labour group while it found among
6(4.7%) of the full term labour group,
this relation was statistically significant.
Pregnancy induced HT was found
among 9(36%) of the preterm labour
group while it found among 11(8.5 %)

of the full term labour group, this

Urinary tract infection was found
among 9(36%) of the preterm labour
group while it found among 11(8.5 %)
of the full term labour group, this
relation was statistically significant as
4.

diabetes mellitus, & UTI were chosen

shown in table Hypertension,

as common causes of preterm labour.

Table 4. The pregnancy induced illness among preterm and full term labour

Preterm Full-term Total P
Pregnancy labour labour value
induced illness No. |% No. | % N [ %
0.
Gestational Ye |5 20% |6 4.7% 11 7.1 0.006
DM S % *
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No |20 80% | 123 [1953% |14 1929
3 | %

yes | 9 36% |11 8.5% 20 | 13.0
Pregnancy % 0.001
induced No | 16 64% | 118 |[91.5% |13 [87.0 |*
HT n 4 %

yes |21 84% |82 [163.6% |10 |66.9
UTI 3 % 0.047

No |4 16% |47 |364% |51 [33.1 |*

n %

*significant, DM; Diabetes mellitus, HT, Hypertension, UTI; Urinary tract infection
The percentage of vitamin D3 deficiency was 5(3.25%), insufficiency 20-30ng/ml
found among 129 (83.77%) of the pregnant women in the study. Vitamin D3
deficiency found among 3(12%) of the preterm labour and 2(1.6%) of the full term
labour group, while sufficient vitamin D3 found among 1(4%) of the preterm labour
and 19(14.7%), this relation was statistically significant as shown in table 5.

Table 5. Vitamin D3 level in preterm & full-term labour at 13-24 week gestation.

Vit D3 level at 13- 24 week | Preterm labour Full-term labour
No. % No. %
<20 ng/mL 3 12 % 2 1.6%
20-30 ng/mL 21 &4 % 108 83.7%
> 30 ng/mL 1 4 % 19 14.7%
Total 25 100 % 129 100 %

X?=8.89, df=2, P value <0.05 (significant)
Deficient vitamin D3 found among 40(27%)of the total pregnant women , insufficient
level found amongl110(73%) of the women while none of the pregnant women had

sufficient vitamin D3 at 32 week of gestation. The correlation of the vitamin D3 level
115
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at 13-24 week of gestation and gestational age show significant linear (r= 0.426), as

shown in Figure 1.
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Figure 1. The correlation between vitamin D3 level at 13-24 week and gestational
age at labour
The correlation of the vitamin D3 level at 24 - 32 week of gestation and gestational

age show significant linear (= 0.449), as shown in Figure 2.
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Figure 2. Correlation between vitamin D3 level at 24 - 32 week & gestational age

at labour
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Discussion

In the current study, vitamin
D3 deficiency found significantly
among women of the preterm labour
than the full term labour group. Also
the current study revealed that, the
deficient vitamin D3 found among
(27%) of the total pregnant women,
insufficient level found among (73%)
of the women while none of the
pregnant women had sufficient vitamin
D3 at 32 week of gestation. Different
results reported by Samira S Hussien
2020 found that significantly lower
level of the mean Vitamin D level was
(18.6+6.7) among preterm deliveries in
comparison to those with full term
delivery (27.5+6.2). Samira S Hussien
2020 also reported that deficient
vitamin D level was reported among
(50%) of preterm delivered mothers
versus (20%) of full term mothers. [
Dhillon GK et al/ 2020 found that
(18.45%) of pregnant mothers had
Vitamin D deficiency (VDD) levels
(<30 ng/ml), and that (17.14%) of them
had preterm labour. !

Jyoti Singh et al 2015 found that (74%)
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of pregnant women were found vitamin
D deficient (<30 nmol/l), 12% were
having inadequate vitamin D levels (30-
49.99 nmol/l). also found that it was
found that (8%) women had delivered
preterm vaginally in cases as compared
to (38%) in a

0.001)

in control group
statistically significant (P =
relation. Jyoti Singh et a/ 2015 found
that a significant (P = 0.001) increase
number of preterm birth were found
among control group who were vitamin
D deficient with mean vitamin D levels
<50 nmol/l as compare to study group
who were supplemented with vitamin D
and had sufficient vitamin D with mean
vitamin D levels >50 nmol/l. "% As
compare to present study Shibata M et
al. (2011) also found high prevalence
hypovitaminosis D in

pregnant

Japanese =~ women  with  serum
concentration of vitamin significantly
low in women with preterm labour
(11.2 = 3.2 ng/ml) in comparison with
term controls, (15.6 £ 5.1 ng/ml). 1!l

Al Janaby S in Karbala in Iraq 2017
found that (87%) of the females had

low level of vitamin D [12] This can be
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explained by multifactorial etiology of
women's deficiency in vitamin D, but
partially due to the increased BMI and
protection of the sun combined with a
reduced consumption of vitamin D,
such as milk or other dairy products.
Unfortunately, the elevated rate of
utilization of multivitamins and dietary
supplements looks not to elevate the
serum 25-OH vitamin D levels. [13: 14
In most of geographical regions, where
sunshine enough for the proper photo-
cutaneous synthesis of vitamin D;
however, the greater number of Middle
East women who spend most of their
time indoors cannot benefit from this
source through cultural practices, such
as clothing and veiling among Muslim
women. 1!

There is a wide range of the prevalence
of Vitamin D deficiency in the Indian
subcontinent extending from 50% to
90% U618 This could be attributed to
the socioeconomic status of the study
sample & cultural practices such as
purdah and hijab and also had free
access to a tertiary care center; thus,

more likely to be taking a balanced diet
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and nutritional supplements. There is a
wide range of the prevalence of
Vitamin D deficiency in the Indian
subcontinent extending from 50% to
90% U181 which is not in consonance
with the current study population
(18.45% Vitamin D deficiency). This
could be attributed to the study sample
in current study being from upper
middle socioeconomic status without
any malnutrition or indulgence in
cultural practices such as purdah and
hijab and also had free access to a
tertiary care center; thus, more likely to
be taking a balanced diet and nutritional
supplements.

Only a research done by Hossain et al.
[T reported that higher maternal and
cord blood Vitamin D status to be

associated with shorter gestational
periods (» = 0.33, P = 0.003) [20]. This
result disagrees to the current as well as
greater number of researches which
could be explained by relatively small
sample size. The probable causes for
the contrasting rates in the association
between Vitamin D and gestational age

may be due to certain reasons like the
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followings; pre-pregnancy ~ BMI,
arbitrary cut off values for Vitamin D,
smoking status (including secondhand
smoke), socioeconomic status, physical
well

activity (pre-pregnancy as as

during pregnancy), ethnicity,
geographical location, season of birth,
and emotional distress. ?!! The current
study, revealed correlation of the
vitamin D3 level at 13-24 week of
gestation and gestational age show
significant linear (= 0.426), reported
that the correlation of the vitamin D3
level at 24 - 32 week of gestation and
gestational age show significant linear
(= 0.449). This in summary, means
vitamin D

that increased level of

associated  with  increased  the
gestational age. A research carried out
by Wagner C et al. 2012 reported the
efficacy of vitamin D supplementation
in reducing preterm birth risk in
pregnant women and revealed similar
results with inverse relation between
vitamin D supplementation and preterm
birth.  Preterm  labour/birth  was
inversely associated with initial (P =

0.001) and month prior to delivery
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25(0OH) D (P = 0.008). ?? The rate of
preterm delivery was 1.59 times higher
in mothers with Vitamin D deficiency.

Mehrdad Shakiba et al. Yazd, Iran
(2009) 32 a total of 51 healthy,
pregnant women in, were recruited and
supplemented vitamin D and results
were a low rate of prematurity among
neonates born to women who have been
supplemented with vitamin D. Among
the 51 women who received vitamin D-
supplementation, only 1 (2%) neonate
[95%
Confidence Interval (CI) 1.3-5.5]1%%]. In
the

was delivered prematurely

current  study, vitamin D

supplementation &  regular  sun
exposure reported among (24%), (36%)
of the preterm, in comparison to
(53.5%),(59.7%) of the full term group
in a statistically significant (P value
<0.05) relation respectively. These
results were found similar to other
researches in association to vitamin D
supplementation and reducing the risk
for preterm birth. Bruce H et al. (2011)
also studied that vitamin D sufficiency
may protect against preterm birth from

preliminary analysis of a large cohort of
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pregnant females supplemented with
vitamin D and their initial findings
show that the risk of preterm birth at 37
and 32 weeks was reduced among
women taking vitamin D. They also

reported mean gestational age at

delivery among women with 2000 U
vitamin D supplementation was 38.8 +

1.8 weeks. [24]
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