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Abstract

Objective: Hyperglycemia is among the most common medical conditions encountered during pregnancy. Its
prevalence continues to rise in line with two other global epidemics, obesity and diabetes. Studies have shown
that hyperglycemia during pregnancy can induce negative impacts on maternal-fetal well-being, one of which is
premature birth. This study aims to investigate the association between maternal random blood glucose (RBG)
level and prematurity.

Methods: This is an observational analytical study with a cross-sectional approach. The data used in the study
were obtained from the medical records of patients who gave birth at Margono Soekarjo Hospital, Purwokerto,
from January 2023 to February 2024.

Result: This study found an association between high maternal RBG levels and prematurity (P-value < 0.005).
Conclusion: High maternal RBG level is a risk factor for prematurity. The result of this study shows that RBG
may be used as a practical and efficient alternative method to rule out hyperglycemia in pregnancy when OGTT
is difficult to perform.
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Hubungan antara Kadar Glukosa Darah Sewaktu Maternal
dan Kejadian Prematuritas di RS. Margono Soekardjo Purwokerto

Abstrak

Tujuan: Hiperglikemia merupakan salah satu kondisi medis yang paling umum dijumpai selama kehamilan.
Prevalensinya terus meningkat seiring dengan dua epidemi global lainnya, yaitu obesitas dan diabetes. Berbagai
penelitian telah menunjukkan bahwa hiperglikemia selama kehamilan dapat memberikan dampak negatif terhadap
kesejahteraan ibu dan janin, salah satunya adalah kelahiran prematur. Tujuan dari penelitian ini adalah untuk
mengetahui hubungan antara kadar glukosa darah sewaktu (GDS) maternal dan kejadian prematuritas.

Metode: Penelitian ini merupakan studi observasional analitik dengan pendekatan potong lintang. Data yang
digunakan berasal dari rekam medis pasien yang melahirkan di RSUD Margono Soekarjo, Purwokerto, pada
periode Januari 2023 hingga Februari 2024.

Hasil: Dalam penelitian ini ditemukan adanya hubungan yang signifikan antara kadar GDS maternal yang tinggi
dan prematuritas (nilai P<0,005).

Kesimpulan: Kadar GDS maternal yang tinggi merupakan salah satu faktor risiko terjadinya prematuritas.
Berdasarkan hasil penelitian ini, GDS dapat dipertimbangkan sebagai metode alternatif yang praktis dan efisien
untuk mendeteksi hiperglikemia dalam kehamilan, terutama ketika pemeriksaan OGTT sulit dilakukan.

Kata kunci: Gula darah sewaktu, hiperglikemia, prematuritas
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Introduction

Hyperglycemia is among the most common
medical conditions encountered during
pregnancy. Its prevalence continues to rise in
line with two other global epidemics, obesity
and diabetes.! A research by the International
Diabetes Federation (IDF) estimated that
one in six live births (16.8%) experiences
hyperglycemia in pregnancy (HIP).> HIP is a
broad term that encompasses all degrees of
hyperglycemia, which can be divided into
pre-existing diabetes, gestational diabetes
mellitus (GDM), and gestational overt
diabetes mellitus. Most of the HIP cases are
caused by GDM (80.3%), followed by pre-
existing diabetes (10.6%) and overt diabetes
(9.1%).13

The prevalence of gestational diabetes
mellitus (GDM) in the general pregnant
population in Indonesia ranges from 1.9% to
3.6%. Among pregnant women with a family
history of diabetes mellitus, this rate increases
to approximately 5.1%. Furthermore, follow-
up studies indicate that around 40% to 60%
of women who have experienced GDM are
likely to develop impaired glucose tolerance
(IGT) postpartum. In addition, previous
studies also suggest that up to 50% of women
diagnosed with GDM during pregnancy
may progress to type 2 diabetes later in life.
Moreover, GDM poses significant health
risks for both mothers and newborns.*

Hyperglycemia during pregnancy is a
physiologicalphenomenonthatoccursbecause
the insulin secretion capacity of pancreatic
beta cells is inadequate to compensate for
the increasing insulin resistance caused by
the production of placental hormones as
the pregnancy progresses. In most cases,
this condition is temporary and gradually
disappears after delivery; however, in some
cases, hyperglycemia may persist and pose
significant health risks to both the mother and
fetus.>®

Fetal glucose homeostasis achieved

by mother-to-placenta transfer is believed
to be a significant determining factor
of fetal development. Reports from The
Hyperglycemia and Adverse Pregnancy
Outcome (HAPO) showed that hyperglycemia
causes short-term and long-term adverse
effects on both the mother and fetus. Among
all the reported effects, premature birth
is one of the most commonly observed
consequences and bears long-term impacts.®

Premature birth is defined as births that
occur between 20 and 37 weeks of gestation.
Premature birth increases the risk of infant
mortality and morbidity. Several mechanisms
have been identified as contributors to
prematurity in mothers with hyperglycemia,
including glucotoxicity, lipotoxicity, insulin
resistance, and oxidative stress, which canlead
to inflammation and endothelial dysfunction.’
In cases of premature birth, organogenesis is
incomplete, which may result in respiratory

disturbances, decreased immune system
and visual capabilities, intraventricular
hemorrhage, and cardiovascular disease.

Furthermore, premature birth has serious
consequences, and risk factors leading to
prematurity need to be further studied and
identified.®

According to the American Diabetes
Association, normal blood sugar level in
pregnant women before meal is <95 mg/dl,
one hour after meal is <140 mg/dl, and two
hours after meal is <120 mg/dl.> The ideal
diagnostic procedure for hyperglycemia
during pregnancy is the standardized glucose
tolerance test (OGTT), which is performed on
apatient who has fasted overnight, and a blood
sample is obtained from a vein. However,
this procedure is challenging to perform in
most healthcare facilities in Indonesia due to
difficulties in obtaining venous access and the
requirement for special preparation, including
overnight fasting. A study conducted a few
years ago revealed that high blood glucose
levels during pregnancy, whether in a fasting
state or postprandial, are associated with an
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increased risk of adverse birth outcomes.
Building on previous studies, this research
aims to investigate the relationship between
maternal RBG level and premature birth.>

Method

This study is an observational, analytical,
cross-sectional, retrospective study. The
data used in this study were obtained from
the medical records of pregnant women who
gave birth at Margono Soekarjo Hospital,
Purwokerto, from January 2023 to February
2024, regardless of their random blood
glucose level. The study used a total sampling
method, and patients with incomplete medical
records were excluded from the study.

The study collected six key variables:
maternal age, number of pregnancies (parity),
fetal maturity, maternal prenatal body mass
index (BMI), random blood glucose (RBG),
and fetal birth weight. Maternal age was
categorized into productive (20-35 years)
and non-productive (<20 or >35 years).
Parity was classified as primigravida (first
pregnancy), multigravida (2—4 pregnancies),
and grandemultigravida (5 or more). Fetal
maturity was divided into term (3742 weeks)
and preterm (<37 weeks). Prenatal BMI
was categorized as underweight, normal,
overweight, or obese. RBG was grouped
as either below 140 mg/dL or 140 mg/dL
and above. Finally, fetal birth weight was
categorized as normal (2500-4000 grams),
low (<2500 grams), or high (>4000 grams).

This study was approved by the
Institutional Ethics Review Board of Margono
Soekarjo Hospital, with ethical clearance
number B/3227/UN23.11/PT.01.04/2025. All
mothers provided informed consent. All data
were analyzed using SPSS 27.0 software. The
Kolmogorov-Smirnov test was performed to
asses data distribution. The variables were
analyzed using the Chi-square method to
assess the possibility of a relationship and
were considered significant if the p-value
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<0.05.
Result

A total of 586 pregnant women gave birth
at Margono Soekarjo Hospital, Purwokerto,
between January 2023 and February 2024.
All pregnant women met the study’s
inclusion and exclusion criteria and were
therefore included as subjects. The overview
of clinical characteristics of all study subjects
is summarized in Table 1.

The subjects of this study were
predominantly pregnant women in their
reproductiveagerange,between20and35years
old (69.5%). Most of them were multigravida
(66.2%), followed by primigravida (26.5%),
and grandemultigravida (7.3%). A total of
365 pregnant women in this study were obese
even before pregnancy occurred (62.3%). A
random blood glucose (RBG) level >140 mg/
dl was found in 10.4% of the women. Out of
586 infants born to the subjects, 30.5% were
preterm. The median birth weight of these
infants was 2,735 grams, and 28.3% of them
were born with fetal birth weights outside the
standardized ideal range (< 2,500 grams and
> 4,000 grams).

A statistical test was conducted to assess
the association between maternal random
blood glucose (RBG) level and prematurity.
The test results confirmed a relationship
between maternal RBG level and prematurity
(p-value < 0.05). Out of 61 pregnant women
with RBG levels >140 mg/dl, 77% of
them gave birth to premature newborns.
Conversely, among 525 pregnant women
with RBG level <140 mg/dl, 74.9% of them
gave birth to term newborns. The overview
of the test result is illustrated in Table 2.

Discussion
The present study confirmed a relationship

between maternal RBG level and prematurity.
Most of the mothers with RBG >140 mg/
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Table 1 Characteristics of pregnant women giving birth at Margono Soekarjo Hospital,
Purwokerto, from January 2023 to February 2024.

Variable Fr((el(\llu:g?;)(N) Percentage (%)

Maternal Age

Productive age (20-35 years old) 407 69.5%

Non-productive age (<20 and >35 years 179 30.5%

old)
Parity

Primigravida 155 26.5%

Multigravida 388 66.2%

Grandemultigravida 43 7.3%
Maturity

Term 407 69.5%

Preterm 179 30.5%
Prenatal BMI

Underweight 43 7.3%

Normoweight 91 15.5%

Overweight 87 14.8%

Obese 365 62.3%
RBG

<140 mg/dl 525 89.6%

>140 mg/dl 61 10.4%
Fetal Birth Weight

2500-4000 gram 420 71.7%

<2500 gram and >4000 gram 166 28.3%

Table 2 Association Between Maternal Random Blood Glucose (RBG) Level and
Prematurity.
RBG Maturity P-Value
Term (%) Preterm (%)
<140 mg/dL (n = 525) 393 (74.9%) 132 (25.1%) 0.000
>140 mg/dL (n = 61) 14 (23%) 47 (77%)
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dl gave birth to premature newborns, and
only 23% of them gave birth to term infants.
Meanwhile, the majority of mothers with
RBG <140 mg/dl gave birth to term infants,
and only 25.1% of them experienced
premature birth. These findings aligned with
a study conducted by Zhao et al. in 2020,
which stated that when compared to pregnant
women with euglycemia, pregnant women
with hyperglycemia were more likely to
experience premature birth.® Another study
by Kong et al. also reported similar findings,
indicating that pregnant women with
hyperglycemia have a higher risk of giving
birth prematurely. The risk further increased
in obese mothers.” This is thought to occur
due to physiological changes that take place
in a mother’s body during pregnancy, where
there is an increase in insulin resistance as a
direct effect of the increase in progesterone,
estrogen, and human placental lactogen. As the
fetus grows, insulin resistance, postprandial
glucose levels, basal insulin secretion, and
liver glucose production increase, creating
a hyperglycemic condition. Additionally,
insulin resistance facilitates the utilization of
maternal fat as an energy source to meet the
fetus’s carbohydrate demands. It is plausible
to think that an extra amount of fat in obese
mothers enhanced this gluconeogenesis
process.’

Astudy conducted by Wang et al. suggests
that hyperglycemia during pregnancy induce
changes in fetal DNA methylation patterns.
These changes alter adipogenesis, cell growth,
and B lymphocyte differentiation, increasing
the occurrence of autoimmune diseases
and affecting the inflammatory response
pathway. A scientific breakthrough was
conducted by Pinney et al., who analyzed the
characteristics of amniocytes obtained from
pregnant women with hyperglycemia. The
study revealed a strong relationship between
fetal inflammatory and immune responses and
maternal hyperglycemia.!" Previous studies
revealed that inflammation plays a significant
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role in the mechanisms of premature birth and
fetal injury. An inflammatory process at the
fetomaternal interface is a key trigger to the
physiological onset of labor. Inflammatory
cytokines induce uterine contractility and
cervical ripening, which lead to membrane
rupture and preterm labor.'?

In addition to these fetal -effects,
maternal hyperglycemia has also been shown
to directly cause endothelial dysfunction
and oxidative stress, impairing nitric oxide—
dependent vasodilation.'!* Since nitric oxide
acts as a uterine relaxant, and its reduced
synthesis in the uterus has been associated
with labor onset in animal studies, this
suggests a maternal pathway by which
hyperglycemia may contribute to preterm
labor."> However, the specific effects of
hyperglycemia on nitric oxide activity in the
myometrium remain underexplored. These
findings underscore the potential benefit of
strict glycemic control during pregnancy
in reducing the risk of preterm birth and
highlight the need for further investigation.

This study has several limitations, one
of which is its retrospective nature. The data
collected solely relied on medical records
and was prone to recall and interpretation
bias. Moreover, several factors cannot be
ruled out to ensure that no confounding bias
is affecting the study’s result due to data
limitations, including a history of chronic
disease, long-term steroid use, and the
presence of infection.

Conclusion

This study found an association between high
maternal random blood glucose (RBG) levels
and prematurity. It is important to perform
hyperglycemia screening in pregnancy to
prevent poor birth outcomes. The result of
this study shows that RBG may be used as a
practical and efficient alternative method to
rule out hyperglycemia in pregnancy when
OGTT is difficult to perform.
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