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Abstract

Intrauterine infection is a grave health concern that can adversely affect pregnancy outcomes, including foetal growth, preterm
birth, and the risk of severe neonatal infection. This study was conducted by Dr. H. Abdul Moeloek Regional General Hospital in
Lampung Province examined the prevalence of intrauterine infections and maternal characteristics in 2024. An observational
analytical method with a cross-sectional approach was employed, involving 76 respondents who met the inclusion criteria from
medical records. The findings revealed that the majority of the mothers were housewives with low educational attainment,
potentially contributing to a lack of reproductive health knowledge. The average maternal age was 30.6 years, with an average of
2.3 children and a mean birth weight of 2455 g. Approximately 50% of respondents experienced intrauterine infection, with the
proportion of caesarean deliveries reaching 60.5%. Pathogen transmission mechanisms, including the transplacental and genital
routes, were identified as the primary contributors to infection risk. This study highlights the importance of targeted health
education interventions to enhance public understanding of intrauterine infections and their impact on maternal and infant health.
Collaborative efforts between healthcare professionals and the community should be strengthened to reduce the incidence of
intrauterine infections, improve pregnancy outcomes, and decrease neonatal mortality rates in the region. This study is expected to
contribute significantly to clinical practices and health policies in Indonesia.
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Introduction

Pregnancy is a vital stage in a woman's life and is characterised by
substantial physiological changes in the body. This process
involves crucial adaptations of various organ systems in the female
body to support foetal development. However, alongside these
adaptations, there is also an increase in physical vulnerability that
may lead to diverse health risks for both the mother and the foetus.
(Aprilia, 2020) Intrauterine infection, an acute condition affecting
the uterus, placenta, fetal membranes, and umbilical cord, is
considered one of the risk factors (Chen & Gur, 2019). Pregnant
women experiencing this infection often exhibit common
symptoms, such as prolonged fever, abdominal pain, bleeding,
fluid discharge, and preterm labour (Abdullah & Duhita, 2023).
Furthermore, intrauterine infection can lead to various serious
foetal conditions, including premature birth, low birth weight,
developmental abnormalities, congenital diseases, and persistent
neonatal infections (Dadwal & Bhatt, 2020).

Intrauterine infection is a global concern, accounting for 45% of
neonatal deaths (Tursunbayevna, 2022). Indonesia's neonatal
mortality rate is 13 per 1,000 live births, the highest in ASEAN
countries after Myanmar and Laos (UNICEF, 2024). The primary
causes of neonatal mortality in Indonesia include intrapartum
complications (28.3%), respiratory and cardiovascular disorders
(21.3%), low birth weight and prematurity (19%), congenital
abnormalities (14.8%), neonatal tetanus (1.2%), infections (7.3%),
and others (8.2%) (Kementrian Kesehatan Indonesia, 2019). The
Lampung Provincial Health Office reported 471 neonatal deaths in
2021, showing fluctuations over the past three years. In 2018, there
were 434 cases, which decreased to 404 in 2019, before rising
again to 471 in 2020 (Dinas Kesehatan Provinsi Lampung, 2021).
Asphyxia is the second leading cause of neonatal death in Bandar
Lampung (Dinas Kesehatan Bandar Lampung 2021). Dr. H. Abdul
Moeloek Regional General Hospital serves as the main referral
hospital in Lampung Province, handling severe and complex
medical cases (Dinas Kesehatan Provinsi Lampung, 2022).
Preliminary survey by Dr. H. Abdul Moeloek Regional General
Hospital recorded 62 cases of intrauterine infections among 651
deliveries.

Research conducted by Nur et al. (2019) at RSUP Dr. Hasan
Sadikin Bandung revealed a significant correlation between
intrauterine infections, such as premature rupture of membranes
(PROM), and neonatal outcomes, including Low Birth Weight
(LBW) and APGAR scores (Appearance, Pulse, Grimace, Activity,
and Respiration). The study found that 66.67% of mothers with
PROM gave birth to low birth weight infants and 56.67% had
babies with low APGAR scores (Nur et al., 2019). Additional
research indicates that intrauterine infections can be caused by
TORCH (Toxoplasma, Other, Rubella, Cytomegalovirus, Herpes
simplex). In the United States, TORCH infections in neonates
frequently result in low birth weight, premature birth, stillbirth, and
developmental disorders, which may have long-term effects on
infant life (Lynn et al., 2023). In line with these findings, Guo et al.
(2023) demonstrated that intrauterine infections significantly affect
the incidence of LBW and prematurity in neonates (Guo et al.,
2023). A study at the Cipto Mangunkusumo Hospital by Indarti et
al. (2022) emphasised the importance of birth weight, APGAR
scores, and neonatal complications as key indicators in assessing
neonatal outcomes. These indicators reflect the impact of
infections and maternal health during pregnancy on newborn health
and are crucial for managing the risk of neonatal mortality (Indarti
et al., 2022).

The World Health Organization (WHO) reports that, over the past
decade, the survival rate of low-birth-weight infants has remained a
significant concern. Neonates with low birth weight face a
mortality risk 2-10 times higher than that of full-term babies(World
Health Organization, 2024). Previous research has indicated that
intrauterine infections substantially affect low birth weight and
neonatal prematurity(Guo et al., 2023). Preterm infants born with
intrauterine infections often exhibit inadequate protective
responses, potentially leading to hypoxic-ischaemic damage and
intrauterine growth restriction (IUGR). These conditions directly
and negatively affect infant birth weight and overall health(Bulat et
al., 2019)(Guo et al., 2023).

While numerous studies have investigated the impact of maternal
infections on the health of mothers and infants, there is a lack of
research examining the relationship between intrauterine infections
in pregnant women and birth outcomes in Lampung Province.
Most previous studies have concentrated on specific infections
without providing a comprehensive overview of the overall effects
of intrauterine infections, given the high incidence of infections in
Lampung Province and the significant number of serious
intrauterine infections in the dr. H. Abdul Moeloek Regional
General Hospital; a thorough investigation at this hospital is
necessary. This study is expected to contribute to clinical practice
and support efforts to enhance the prevention and management of
intrauterine infections in Indonesia.

The research question derived from the aforementioned
background is as follows: What is the portrayal of Intrauterine
Infection and the characteristics of women in labour at Dr. H.
Abdul Moeloek Regional General Hospital in Lampung Province
in 2024 The general objective is to ascertain the depiction of
Intrauterine Infection and the attributes of women giving birth at
the Dr. H. Abdul Moeloek Regional General Hospital in Lampung
Province in 2024.

Methodology

This study employed an analytical observational method using a
cross-sectional  approach. Cross-sectional research is an
observational study in which data are collected simultaneously or
at a single point in time. (Herdiani, 2021) The study used
secondary data from the medical records of intrauterine infections
in pregnant women and their delivery outcomes at the Regional
General Hospital. Dr.H. Abdul Moeloek, Lampung Province.

The research data and sample comprised 651 pregnant women with
intrauterine infection status recorded in medical records from
January 2023 to December 2023, meeting the inclusion and
exclusion criteria. The sample size was determined using the
unpaired categorical analytic sample size formula, resulting in 34
case samples. An additional 10% was added to account for
potential dropouts, yielding 38 case samples and 38 controls for a
total of 76 samples. The Inclusion criteria encompassed all
pregnant patients admitted and delivered during the study period,
Dr. H. Abdul Moeloek Regional General Hospital, with known
intrauterine infection status, and live-born infants with recorded
birth weights. Exclusion criteria involved patients with unclear or
incomplete medical records. The independent variable was
intrauterine infection in pregnant women, while the dependent
variable was the outcome of newborn birth weight at Dr. H. Abdul
Moeloek Regional General Hospital. Analysis and processing were
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Results and Discussion

Intrauterine infection is a pathological condition characterised by
the entry of infectious agents into the intrauterine space during
pregnancy, affecting the uterus, placenta, foetal membranes, and
umbilical cord. The intrauterine environment serves as a complex
ecosystem that provides physiological necessities such as nutrients,
oxygen, and hormones for foetal development, and plays a crucial
role as an early immune defense mediator. These structures form a
biological barrier that shields the foetus from infection while
enabling the transfer of essential substances from the mother to the
foetus through various mechanisms, including transplacental
exchange(Chen & Gur, 2019).

Intrauterine infections often occur due to the migration of
pathogens from the maternal body to the intrauterine compartment
via transplacental routes, ascending from the genital tract, or
exposure during labour and the early neonatal period. Pathogens,
such as bacteria, viruses, or parasites, can trigger immune and
inflammatory responses in both the mother and foetus. This
inflammatory response can cause tissue damage, impair placental
function, and hinder foetal growth and development. The clinical
consequences of intrauterine infection can vary, ranging from
impaired foetal growth and premature birth to severe neonatal
complications such as sepsis or asphyxia (Chen & Gur, 2019).

Table 1 Sample Characteristic Statistics

Description Minimum Maximum Mean

Mother's age 16 years 45 years 30,6
at birth years

Number of 1 child 6 children 2,3
children children

Description Percent

Status of Intrauterine Infection
Yes
No

Method of Delivery
Sectio

Spontaneous

Baby's Gender
Male

Female

Birth Weight
Low Birth Weight (<2,500g)
Normal Birth Weight (>2,500q)

Number of Children

1 child 21 27.6
2 children 24 31.6
3 children 18 23.7
4 children 9 11.8
5 children 3 3.9
6 children 1 1.3

Total 76 100.0

Gestational 23 months 42 months 35
age months

Baby weight 1.500gr 4000gr 2455gr
at birth

Table 1 presents the statistical data on the demographic
characteristics of the mothers and their newborns. The maternal
age ranged from 16 to 45 years, averaging 30.6 years. The mean
number of children per mother was 2.3, ranging from one to six
offspring. The average gestational age was 35 months, while birth
weight fluctuated between 1,500 and 4,000 g, with a mean of 2,455

g.

Tabel 2 Statitik Deskriptif Sampel

Description Percent

Mother's Occupation
Working

Housewife

Mother's Education
Less than 9 years

Mandatory 9 years

Risk Age
High Risk
Low Risk

Table 2 provides a comprehensive overview of the maternal
characteristics and birth conditions of the 76 study participants.
The majority (89.5%) were housewives, with only 10.5%
employed. Educational attainment was low for 52.6% of mothers
with less than 9 years of schooling, suggesting potential challenges
in accessing health information. While most mothers (71.1%)
belonged to the low-risk age category, 28.9% were considered
high-risk, necessitating additional attention. The intrauterine
infection status was evenly distributed, affecting 50% of the cases.
Caesarean section was the predominant delivery method (60.5%),
with male infants constituting the majority (60.5%). Birth weight
varied, with 52.6% of the babies weighing over 2,500 g. Regarding
parity, 31.6% of respondents had two children, with family sizes
ranging from one to six.

The intrauterine infection profile of Dr. H. Abdul Moeloek
Regional General Hospital in Lampung Province for 2024 revealed
crucial demographic and clinical criteria for understanding
maternal and infant health conditions. The average maternal age at
delivery was 30.6 years, ranging from 16 to 45 years, reflecting age
group diversity. This is significant, as advanced maternal age is
often linked to an increased risk of pregnancy complications,
including intrauterine infections (Khadijah et al., 2021).

The mean number of children was 2.3, indicating that most of the
mothers in this study had more than one child. This finding
suggests that prior knowledge and experience in pregnancy care
may influence infection prevention (Junaidi et al., 2020).
Gestational age varied between 23 and 42 months (average, 35
months), indicating extended intervals in pregnancy planning that
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An average birth weight of 2455 g, ranging from 1500 to 4000 g,
highlights a high risk for low birth weight (LBW) infants. Previous
studies have shown that LBW is closely associated with
intrauterine infections, potentially increasing neonatal morbidity
and mortality (Rahmawati et al., 2023). Considering these factors,
it is crucial for healthcare institutions to emphasize educational
programs and infection prevention during pregnancy and provide
appropriate interventions to enhance maternal and infant health
outcomes. (Nelson et al., 2022)

Among the 76 respondents, 89.5% were housewives, which could
influence their access to and understanding of reproductive health
and infection risks. The high proportion of mothers with less than
nine years of education (52.6%) highlights the need to enhance
maternal and neonatal health education, potentially contributing to
the prevention of intrauterine infections. (Nelson et al., 2022)

Of the mothers, 28.9% were in the high-risk age group and 71.1%
were in the low-risk category, indicating that most mothers had
safer risk factors. However, intrauterine infection status was evenly
distributed, with 50% of patients experiencing infection,
suggesting the need for special attention to causative factors.
Caesarean section was the predominant delivery method (60.5%),
possibly related to medical indications to avoid complications such
as infection. (Cummins, 2022)

Regarding birth weight, 47.4% of the infants were classified as
having low birth weight, a condition potentially arising from
intrauterine infection, emphasising the importance of appropriate
monitoring and intervention. Additionally, 52.6% of the babies
were born with normal weight (>2,500 @), offering hope for
neonatal health outcomes. The number of children per mother
showed that 31.6% of the respondents had two children, which
could influence their experience and knowledge in maintaining a
healthy pregnancy. Given these data, collaborative efforts between
health care professionals and the community are necessary to
reduce the incidence of intrauterine infections and improve
maternal and infant health in the region. (Maru et al., 2018)

The pathogens causing intrauterine infections include over 27 types
of bacteria, various viruses, six types of fungi, four types of
protozoa, and rickettsia. Among the causative agents of intrauterine
infections, TORCH group of pathogens is the most common and
significant. TORCH pathogens can be transmitted from mother to
foetus through their ability to cross the placental barrier, causing
congenital infections in the foetus, potentially leading to serious
complications during pregnancy(Mohammed et al., 2023). TORCH
is an acronym that includes Toxoplasma gondii, Other (such as
Treponema pallidum, varicella-zoster, and parvovirus B19),
Rubella, Cytomegalovirus (CMV), and Herpes Simplex Virus
(HSV). These pathogens are microorganisms with teratogenic
effects, including parasites, bacteria, and viruses. (Hon et al., 2020)

The protozoan Toxoplasma gondii can cause maternal infection,
typically by ingesting raw or undercooked meat contaminated with
cysts (bradyzoites) or by contact with cat faeces containing
oocysts. Upon entering the digestive tract, oocysts or bradyzoites
migrate to the lymphatic and blood systems and potentially reach
the placenta. T. gondii surface adhesion molecules, such as profilin
and adhesin, bind to proteoglycans on trophoblastic cell surfaces.
Following adhesion, T. gondii secretes recombinant proteins that
alter the structure and function of trophoblastic cell plasma
membranes, facilitating invasion and penetration. After breaching
the placental barrier, T. gondii can infect various foetal organs,
including the central nervous system. (Kannan et al., 2021)

Rubella, caused by the Rubella RNA virus, is transmitted via
respiratory droplets from infected individuals. After the initial
infection, the virus spreads through the bloodstream throughout the
body, including the placenta. Rubella virus can compromise
placental barrier integrity through inflammation-mediated damage
to the syncytiotrophoblast layer, a protective barrier between the
maternal and foetal blood. This damage may allow pathogens to
enter foetal circulation. Congenital infection by this virus can result
in congenital Rubella syndrome, with effects such as heart defects,
hearing impairment, and retinopathy.(Ray, 2021)

CMV, a member of the Herpesviridae family, is a DNA virus that
can be transmitted through various bodily fluids including saliva,
urine, and blood. Maternal infection can occur through contact
with infected bodily fluids or sexual intercourse. CMV can
penetrate the placental barrier by targeting trophoblastic cells,
particularly cytotrophoblasts. Although antibodies against CMV
may be present, they do not always prevent its transmission. CMV
causes foetal infections with potential impacts, including hearing
disorders, brain damage, and vision problems. (Waters et al., 2019)

HSV, including HSV-1 and HSV-2, can cause genital infections
through sexual contact or the reactivation of latent infections.
These viruses can enter the maternal body through genital tract
lesions and spread through the blood circulation. Infection can be
transmitted to the foetus transplacentally, although this is less
common than perinatal infection. During childbirth, infants may be
exposed to the virus through direct contact with active genital
lesions on the mother, potentially leading to infections of the skin,
eyes, and the central nervous system. Herpes Simplex Virus (HSV)
can infect immune cells in the decidua, the modified endometrial
layer during pregnancy, and disrupt placental barrier function.
(Scott et al., 2018; Mate et al., 2021)

Treponema pallidum is a spiral bacterium that causes syphilis, a
sexually transmitted infection that can pass from mother to baby.
Infection of the mother generally occurs through sexual contact
with an infected individual, where these bacteria enter the body
through lesions or sores in the genital tract. After initial infection,
Treponema pallidum spreads through the lymphatic system and
bloodstream, reaching the placenta. The mechanism of spread to
the fetus involves transplacental, where these bacteria penetrate the
placental barrier and infect the fetus through the mother's blood
circulation. This infection can lead to congenital syphilis, which
includes serious complications such as organ damage,
developmental disorders, and a high risk of fetal death. (Gilroy and
Salazar, 2017)

Varicella-zoster virus (VZV) causes chickenpox (varicella) and
shingles. This virus can be transmitted to the foetus during
pregnancy, particularly if the mother experiences a primary
infection in the early trimester. VZV spreads through respiratory
droplets or through direct contact with skin lesions. Following
maternal infection, the virus circulates in the bloodstream and
breaches the placental barrier. Foetal infection may result in
congenital varicella syndrome, characterised by birth defects such
as limb abnormalities, skin defects, and ocular disorders. Perinatal
infection can occur if the mother has an active infection during
delivery, risking chickenpox in newborns and serious
complications such as pneumonia. ( et al., 2023)

Parvovirus B19, which causes the fifth disease in children, is a
DNA virus capable of causing congenital infection when mothers
are infected during pregnancy. Maternal infection typically occurs
through contact with infected bodily fluids such as saliva or blood,
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especially in individuals with active infections. Postinfection,
parvovirus B19 circulates in the bloodstream and infects and
damages erythrocyte precursor cells in the bone marrow. The virus
can cross the placenta and infect the foetus, leading to foetal
anaemia, hydrops fetalis, and miscarriage. In severe cases, foetal
infections can result in foetal death and other serious complications
in newborns (Megli & Coyne, 2022).

Intrauterine infections can occur through various mechanisms
involving pathogen transmission from mother to foetus. In
transplacental transmission, pathogens such as Toxoplasma gondii
and cytomegalovirus (CMV) can penetrate the placental barrier by
traversing the placental endothelium or trophoblastic tissue,
specifically the syncytiotrophoblast (STB). The STB covers the
entire surface of chorionic villi and has a fused nature, providing a
strong barrier against microbial transmission. However, in cases of
infection, the pathogens can breach this barrier. Upon entering the
placenta, pathogens can replicate in trophoblast cells, spread to the
placental tissue, and directly infect the foetus. This pathogen
replication can cause cellular damage, disrupt placental function,
and potentially lead to foetal developmental disorders or premature
birth. (Mate et al., 2021)

Placental disruption during intrauterine infections can cause
inflammation and damage placental tissue, resulting in structural
and functional disruption. Sync thiotroph blast (STB), which lines
the chorionic villi and serves as the primary barrier, may be
damaged by infection or inflammation, interfering with nutrient
and oxygen exchange between the mother and the foetus. Damage
to the cytotrophoblast, the trophoblast layer beneath the STB, can
affect the formation and development of chorionic villi, thereby
reducing blood flow efficiency and nutrient delivery. Disruption of
these tissues allows Toxoplasma gondii to infiltrate the foetus.
Disruption of the extra-villous trophoblast (EVT) can lead to the
entry of cytomegalovirus pathogens. (Bourli et al., 2023)

Maternal-foetal haemorrhage, also known as foetal-maternal
bleeding or the mixing of maternal and foetal blood, can contribute
to intrauterine infections. This may result from placental trauma or
compromised integrity, leading to intermingling of foetal and
maternal blood. If the mother's blood is infected, pathogens can be
transferred to the foetus, causing infection. For instance, maternal
Parvovirus B19 infection might impact foetal red blood cell
production and disrupt foetal circulation in cases of maternal-foetal
bleeding. (Eric and Weinstein, 1998)

Intrauterine infections can also arise through pathogen
transmission across foetal membranes such as the amnion and
chorion. Certain bacteria or parasites may reach the amniotic space
and affect the foetus through direct contact or via the amnion. Such
infections can lead to amnionitis and inflammation of the
membranes enveloping the foetus, which may influence foetal
development and elevate the risk of complications, such as
premature birth and systemic infections. (Duminica-Turcu et al.,
2021)

Another mechanism affecting the foetus involves the genital tract,
which plays a role in transmitting pathogens, such as Herpes
Simplex Virus (HSV), during childbirth. This infection occurs
when the infant passes through an infected maternal birth canal,
directly exposing the newborn to pathogens and potential systemic
or localised infections. Sexual transmission can also serve as a
mechanism for intrauterine infection, although it is less common
than other routes. Pathogens such as Treponema pallidum, the
causative agent of syphilis, can be transmitted from the mother to

the foetus via the bloodstream, often during primary or secondary
maternal infections. Congenital syphilis can lead to various foetal
complications, including birth defects, organ damage, and foetal
death. (Gilroy and Salazar, 2017)

Conclusion

This study was conducted on intrauterine infections by Dr. H.
Abdul Moeloek Regional General Hospital in Lampung Province
highlights the significance of understanding risk factors and
causative pathogens during pregnancy. Intrauterine infections are
grave conditions that may lead to complications in both the mother
and foetus, including growth restriction, preterm birth, and severe
neonatal infections. The findings revealed that most respondents
were housewives with limited education, potentially impacting
maternal health knowledge. Average maternal age, number of
children, and birth weight are crucial indicators of reproductive
health in this region. Infection transmission mechanisms, whether
transplacental or via the genital tract, require careful consideration
to minimise the risks. Collaborative efforts between health care
professionals and the community are essential to educate and
prevent intrauterine infections, enhance maternal and infant health,
and reduce the incidence of potential complications.
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