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Abstract

Preterm birth is one of the leading causes of death in the perinatal period, this study was conducted to inves-

tigate the predictive value of B-HCG levels in cervicovaginal secretions and maternal risk factors in preterm
delivery. This cross-sectional study was conducted over a six-month period from January 1 to June 30, 2021,
in Baghdad hospitals. The data were collected and used from the mothers who went to the hospital for deli-
very. Demographic information of patients and some risk factors were investigated. Vaginal secretions were
sampled with a cotton swab. B-HCG level in weeks 29, 31, 33, and 35 was measured by ELISA method. Data
were analyzed with SPSS Ver 25 software and a significance level of less than 0.05 was considered. The mean
age of the study participants was 28.29 + 5.68 years. There was a significant difference in the level of p-HCG
between women with full-term delivery and pre-term women in weeks 29, 31, 33, and 35 of pregnancy (P
< 0.001). Maternal factors such as age older than 35 years, BMI, history of thyroid disease, blood pressure,
premature rupture of the amniotic sac, parity, twin and multiple births, and decreased amniotic fluid volume
have been identified as factors affecting preterm delivery. The B-HCG level can also be a helpful marker for
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preterm birth.
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1. Introduction

Preterm birth, defined as birth before 37 weeks of gesta-
tion, is a significant global health issue with high costs and
implications for both families and healthcare systems [1,
2]. The prevalence of premature birth worldwide is around
11%, but it varies among different societies [3]. Despite
advancements in prenatal care, 5-10% of pregnancies still
result in preterm birth, which is responsible for a majority
of infant deaths without congenital anomalies [4].

Multiple factors have been recognized as risks for pre-
mature birth, such as previous premature birth, socioeco-
nomic factors, maternal age, multiple pregnancies, pree-
clampsia, infections, gestational diabetes, and maternal
health conditions [5, 6]. Preterm infants face numerous
adverse outcomes such as hypertension, developmental
delays, respiratory issues, and neurological disorders [7,
8]. Woo et al. (2019) reported that preeclampsia was signi-
ficantly associated with preterm birth [9]. In their study,
Magro Malosso et al. (2018), pointed out the association
between a history of miscarriage and preterm birth [10].
Other factors include ruptured amniotic sacs, membrane
issues, and uterine abnormalities [11, 12].

A potential approach to predict preterm birth involves

analyzing biochemical markers, including p-human cho-
rionic gonadotropin (B-HCG), in the cervicovaginal secre-
tions of pregnant women. -human chorionic gonadotro-
pin (B-HCG), a glycoprotein hormone produced by the
placenta during pregnancy, has emerged as a potential bio-
marker for predicting preterm labor. Several studies have
investigated the use of f-HCG assays as a predictive tool
for preterm delivery, showing promising findings [13—15].

Preventing premature birth and improving outcomes
are vital in obstetrics. Biochemical assays like B-HCG can
predict preterm labor [16—18]. Although various studies
have investigated the risk factors of mothers and infants
in relation to prematurity, there was no study with a large
sample size to provide more realistic indicators in the geo-
graphy of the Middle East. Since it is important to iden-
tify maternal risk factors associated with prematurity and
providing appropriate care during pregnancy can play an
effective role in preventing premature birth, this study was
conducted with the aim of determining the maternal risk
factors of premature birth.

2. Materials and methods
This cross-sectional was performed during a period
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of six months from January 1 to June 30, 2021, on 1993
births in Baghdad hospitals. The data were collected and
used from the mothers who went to the hospital for delive-
ry. The files of all the mothers who went to the hospital for
childbirth were extracted from the archive and analyzed.
Gestational age was calculated based on the first day of
the last menstrual period or first-trimester ultrasound.
Mothers whose pregnancy was between 20 and 40 weeks
were selected and included in the study using the avai-
lable method. Written consent was obtained from all the
participants and they were assured of the confidentiality
of the information. This study complied with the Helsinki
Declaration.

The inclusion criteria for the study included: mothers
of premature babies requiring hospitalization in the NICU
department of ABC Hospital. Exclusion criteria included:
babies with congenital anomalies, congenital infection and
cases of induced labor.

Demographic information of patients and some pre-
term risk factors based on previous similar studies such
as maternal age, BMI status, history of thyroid diseases,
history of high blood pressure before pregnancy, history of
previous abortion (at least one abortion), history of intrau-
terine death (IUFD), history of diabetes, history of ectopic
pregnancy, pre-labor rupture of the membranes (PROM),
the occurrence of preeclampsia, parity, twin or multiple
pregnancies, history of cesarean section and volume am-
niotic fluid; It was examined using a checklist made by the
researcher.

Pre-labor rupture of the membranes (PROM) refers to
the rupture of the amniotic sac before the onset of labor
pain in a pregnancy less than 37 weeks [19]. Prolonged
PROM means pre-labor rupture of the amniotic sac takes
more than 18 hours, which is associated with a 10-fold
increased risk of neonatal infection [20]. The criterion for
maternal diabetes in this study was maternal blood glucose
(GCT) above 140 mg/dL with symptoms such as polyuria
and polydipsia [21]. Also, blood pressure criteria for pree-
clampsia were higher than 140/90 mmHg, proteinuria was
above +1 [22]. Also, the history of previous diseases was
recorded based on the information related to the patients’
medical records.

Vaginal secretions were sampled with a cotton swab
after inserting the speculum. The swab was placed first in
the endocervix and then in the posterior fornix of the va-
gina for 30 seconds each, and then the swab was placed in
a dry tube for transfer to the laboratory. The samples were
analyzed 72 hours after being refrigerated. After adding
0.5 cc of normal saline to the tube containing the swab, the
level of B-HCG was measured by the ELISA method and
with a scale of milliunits per milliliter (mIU/ml). Sampling
was done every two weeks until delivery.

2.1. Statistical analysis

The current data were analyzed using SPSS. Ver.23.
After data collection, chi-square tests and Fisher’s exact
test were used to investigate maternal risk factors in pre-
mature infants. Logistic regression was also used to deter-
mine risk predictor parameters. In this study, a significance
level of less than 0.05 was considered.

3. Results
In this study, the mean age of the participants was
28.29 + 5.68 with an age range of 17 to 45 years. Also,

the number of pregnancies among the subjects varied from
1 pregnancy to 10 pregnancies. The results of examining
the age variable of the participants showed that 28 women
(in the premature delivery group) and 210 women (in the
term delivery group) were over 35 years old. However,
185 women (in the preterm group) were under 35 years old
and 1570 women (in the full-term group) were under 35
years old, and there was a significant difference between
the two groups of preterm and full-term women (P <
0.003). The range of BMI of the women was 13-39 kg/m2
with a mean of 24.44 + 4.25. The study of BMI in the two
groups of preterm and term delivery showed a significant
correlation (P < 0.035). Analysis of the history of thyroid
disease, blood pressure, rupture of the amniotic sac before
delivery, parity, twin and multiple births, and decreased
amniotic fluid volume showed a significant correlation
between the two groups of preterm and term birth (P <
0.05). The factors influencing preterm birth were identi-
fied as follows: Age over 35 years, BMI, history of thyroid
disease, blood pressure, premature rupture of membranes,
parity, twin and multiple births, and decreased amniotic
fluid volume. Previous miscarriages, intrauterine fetal
death, history of diabetes, history of ectopic pregnancy,
history of preeclampsia, and history of cesarean delivery
were other maternal factors that showed no significant cor-
relation with ectopic pregnancy. (Table 1)

The results of examining the variable B-HCG showed
that, among 213 women who had premature delivery, the
level of B-HCG was 91.25 mlU/ml; While in 1780 wo-
men who had term birth, the level of B-HCG was 74.52
mlU/ml. This difference in B-HCG level was significant in
weeks 29, 31, 33 and 35 (P < 0.001). However, the level
of B-HCG during delivery was not significant among wo-
men with term delivery and pre-term delivery. (Table 2).
(Figure 1)

The results of logistic regression analysis showed that
the risk of preterm delivery for pregnant women over 35
years old is OR (1.36) (P-Value < 0.002 CI: 1.15 to 1.75),
which increases the risk of preterm delivery by 36%. The
risk of preterm delivery for women with a history of hy-
pertension was 2.65 times higher than for women without
a history of hypertension OR (2.65) (P-Value < 0.001 CI:
1.52 to 3.69). The risk of preterm delivery for women
who had PROM was 44% higher than for women who
did not hve this history OR (1.44) (P-Value < 0.001 CI:
1.22 to 1.54). More parity showed that it increases the risk
of preterm delivery by 2.23 times OR (2.23) (P-Value <
0.001 CI: 1.54 to 3.87). The results showed that women
with a history of twins and multiple births had a higher
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Fig. 1. B-HCG levels in women at risk of preterm delivery
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Table 1. Factors related to preterm and term delivery in the studied subjects.

Maternal factors preterm Term P-value”
Yes 28 210
> 0.003
Age > 35 years No 185 1570
<18 8 95
BMI kg/m? 18-25 180 1346 0.035
25< 25 321
Yes 20 270
Hist f thyroid di 0.046
istory of thyroid diseases No 193 1510
History of high blood bef ) Yes 65 310 0.015
re pregnan .
istory of high blood pressure (before pregnancy No 148 1470
Previ . iage history (at least ) iage) Yes 18 145 0.8
revious miscarriage history (at least one miscarriage No 195 1635 .
History of intrauterine fetal death (IUFD) Yes > o8 0.15
istory of intrauterine fetal dea No 208 1722 .
Yes 35 420
Hist f diabet 0.333
18101y OF labetes No 178 1360
Ectoni Yes 3 45 0.457
ic pregnan .
ctoplc pregrancy No 210 1735
Pre-labor rupture of memb Yes t > 0.002
re-labor rupture of membranes No 200 1726 .
p | . Yes 21 187 0412
re-eclampsia No 102 1503 .
) Null parity 154 950
P 0.002
arity Multi parity 59 830
Yes 8 38
Twi Itipl 0.003
win or multiple pregnancy No 205 1742
Hist ¢ i Yes 105 1152 0.6
istory of caesarean section No 108 628 .
Yes 12 74
D iotic fluid vol 0.004
ecreased amniotic fluid volume No 201 1706

*P-value chi-square .

Table 2. Cervicovaginal B-HCG levels in women at risk of preterm delivery.

B-HCG Term preterm P-value”
29 weeks 72.06 +£2.1 103 £4.11 0.001
31 weeks 77.22 £ 147 106 £3.21 0.001
33 weeks 75.85+8.41 98.36 £ 6.23 0.001
35 weeks 74.33 £4.35 87.67 £3.66 0.001
Delivery 73.44 +£2.47 7541 £5.52 0.74

*P-value t-test.

Table 3. Factors affecting preterm in the studied subjects

risk factors OR, CI (95%) P-Value*
Age > 35 years 1.36, (1.15-1.75) 0.002
History of high blood pressure (Before pregnancy) 2.65, (1.52 -3.69) 0.001
Pre-labor rupture of membranes 1.44, (1.22 - 1.54) 0.001
Parity 2.23,(1.54 - 3.87) 0.001
Twin or multiple pregnancies 1.64, (1.32-1.95) 0..001
Decreased amniotic fluid volume 2.21,(1.32-3.74) 0.001
B-HCG level 2.11, (1.54 — 3.64) 0.001

*P-value regression logistic

risk of preterm delivery (64%) than women with a history ~ was 2.21 times higher than for women who did not have
of singleton birth OR (1.64) (P-Value < 0.001 CI: 1.32 to  a history of reduced amniotic fluid. Higher -HCG level
1.95). In this study, it was also shown that the risk of pre- increased the risk of preterm birth by 2.11 times OR (2.11)
term delivery for women who had reduced amniotic fluid (P-Value <0.001 CI: 1.54 to 3.64). (Table 3)
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4. Discussion

Preterm birth is one of the most serious and significant
complications in obstetrics. On the one hand, the birth of
a premature baby leads to an increase in infant mortali-
ty, and on the other hand, problems related to disabilities
and high costs associated with the treatment of premature
babies cause many problems for families and the health
care system of society. Therefore, solutions to reduce the
preterm birth rate and identify the factors of preterm birth
and preterm delivery are essential [23]. In this study, the
factors influencing preterm birth in mothers were investi-
gated. The prevalence of preterm birth in this study was
found to be 10.68%, while in other studies the prevalence
of preterm birth was reported differently from this study.
In the study by P Wagura et al (2018) [5], the prevalence
of preterm birth was reported as 18.3%. In contrast, in
other studies, this value was reported as 5.33% [24] and
9% [25]. Also, the global mean value of preterm births is
reported to be 11% [1], and the value obtained in this study
is consistent with the global mean value.

Several studies have identified different maternal fac-
tors in preterm birth. In this study, maternal age was iden-
tified as a factor influencing the occurrence of preterm
birth. Various studies have also shown that the risk of pre-
term birth increases with increasing maternal age, which is
consistent with the findings of the present study [26, 27].
It has been determined that giving birth at an older age is
not only associated with preterm birth but may also cause
physiological and physical problems for the baby. Barbus-
cia et al (2020) showed that age over 40 years leads to a
higher risk of preterm birth [28].

Rupture of the amniotic sac can occur at any time be-
fore delivery, which occurs in approximately 10% of pre-
gnancies. In this study, a significant association was found
between (PROM) and preterm births, which has also been
shown in many other studies. The rupture of the amniotic
sac was identified as one of the main factors for preterm
labor [29, 30].

High BMI during pregnancy has been identified as an
important risk factor for fetal health. This study showed
a significant correlation between BMI and the incidence
of preterm birth. Slack et al. (2019) and Su et al. (2020),
showed that the higher the BMI, the higher the incidence
of preterm birth, which is consistent with the results of
the present study [31, 32]. Untreated thyroid disease in
pregnant mothers is associated with severe complications
such as preterm birth, miscarriage, and stillbirth. In this
study, a significant association was found between thyroid
disease and the incidence of preterm birth, confirming the
results of previous studies [33, 34].

High blood pressure during pregnancy can prevent
blood flow in the placenta. If the baby does not receive
enough nutrients or oxygen, there is a risk of low birth
weight or preterm labor. Our results showed that a history
of hypertension is a risk factor for preterm birth. This re-
sult is also seen in the study by Kornfeld et al (2019) [35].
Also, the study by Jones et al. (2019) [36] showed that
pregnant mothers at a younger age who have uncontrolled
blood pressure have a higher risk of preterm birth.

Previous studies have shown that parity is related to
preterm labor, with this correlation being most prevalent in
the first birth and less so in the second birth. In this study,
parity was found to be an important factor for preterm la-
bor, which is consistent with the results of previous studies

[37, 38]. In the present study, there was a significant asso-
ciation between the lack of amniotic fluid and the occur-
rence of preterm birth, confirming the results of previous
studies [39, 40]. In addition, this study showed that twin
and multiple births had a significant correlation with pre-
term births, which is consistent with previous studies [39].

In this study, the history of previous miscarriage did
not show a significant correlation with preterm delivery,
and this finding is not consistent with the results of Li et al.
(2021) study that did not show a direct correlation between
the history of miscarriage and preterm delivery [39]. In
this study, there was no significant correlation between the
history of intrauterine death of the fetus and the history
of diabetes, which is not consistent with other studies,
while most of the previous studies showed a significant
correlation [41, 42]. In other studies, the history of ectopic
pregnancy, preeclampsia, and history of cesarean section
have been shown as risk factors and an important factor
in preterm delivery, while the results of this study did not
show this correlation [11, 43].

The results of the B-HCG variable investigation showed
that B-HCG can be a useful marker for the diagnosis of
preterm labor. In the study of Adefashola et al. (2021),
it was shown that the level of B-HCG at 24-36 weeks of
pregnancy and in those with preterm delivery is higher
than those with term delivery; These results are consistent
with the results of the present study [13]. Also, in a study
conducted by Gupta et al. (2020), the results showed that
B-HCG in high-risk women can be used as a sensitive mar-
ker [44].

5. Conclusion

Overall, the findings of this study about maternal factors
affecting preterm are confirmed by other studies. Conside-
ring the importance of educating mothers on the factors
affecting the occurrence of preterm labor in order to know
and refer faster to prevent or control it, it is emphasized
to investigate such cases. Therefore, prospective studies
with larger sample sizes and more efforts to increase the
accuracy of the studies are recommended. By considering
the conditions of the mother in terms of factors such as
age, and BMI, as well as a regular examination of amniotic
fluid volume and other controllable factors of the fetus,
including the occurrence of preeclampsia, reducing the
risk of multiple births, controlling diabetes and primary
blood pressure, thyroid diseases, and paying attention to
determining the cause of IUFD as influential factors in the
preterm, it is possible to reduce this problem.

Maternal factors including the age of 35 and above,
BMLI, history of thyroid disease, blood pressure, PROM,
parity, twin and multiple births, and decreased amniotic
fluid volume were identified as factors affecting preterm
labor.

Limitations

Failure to examine maternal problems and how to control
them. Improvement of maternal problems and lack of fol-
low-up on infants.
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