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ABSTRACT

The infant mortality rate in Indonesia, based on the 2017 Indonesian Demographic and Health Survey
(IDHS), was 24 deaths per 1,000 live births, while the under-five mortality rate reached 32 deaths per
1,000 live births, with most infant deaths occurring during the neonatal period. The Infant Mortality Rate
(IMR), defined as the number of deaths among infants under one year of age per 1,000 live births in a
given year, has shown a national decline from 24 (SDKI, 2017) to 16.85 deaths per 1,000 live births
according to the 2020 Long Form Population Census. This study aimed to identify the factors associated
with the incidence of preterm birth at Sleman Regional Hospital in 2023. A case-control research design
was employed with purposive sampling involving 67 case samples and 67 control samples. Data were
analyzed using univariate and bivariate methods with Chi-Square tests, and multivariate analysis using
logistic regression. The results revealed significant associations between preterm birth and several
factors: education level (p=0.025), maternal age (p=0.018), parity (p=0.002), history of preterm birth
(p=0.012), premature rupture of membranes (KPD) (p=0.003), multiple pregnancy (p=0.011), and
urinary tract infection (UTI) (p=0.000). Multivariate analysis confirmed these associations, showing that
education level, maternal age, parity, history of preterm birth, KPD, multiple pregnancy, and UTI were
significant predictors of preterm delivery.
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INTRODUCTION

Infant mortality in Indonesia remains a serious public health problem. According
to the 2017 Indonesian Demographic and Health Survey (IDHS), the infant mortality
rate was 24 deaths per 1,000 live births, while the under-five mortality rate was 32
deaths per 1,000 live births, with the majority of infant deaths occurring during the
neonatal period. The 2017 IDHS data also showed that the Infant Mortality Rate (IMR)
in the Special Region of Yogyakarta (DIY) reached 17 deaths per 1,000 live births,
consisting of a neonatal mortality rate of 15 deaths per 1,000 live births and a post-
neonatal mortality rate of 2 deaths per 1,000 live births '. The Sustainable
Development Goals (SDGs) target related to infant mortality focuses specifically on
neonatal deaths, aiming to reduce the Neonatal Mortality Rate (NMR) to at least 12
deaths per 1,000 live births by 2030. Based on infant death cases recorded in the past
five years in DIY, Sleman Regency had the highest number of infant deaths in 2023,
with a total of 68 cases 2.

Preterm labour is a condition that frequently occurs among pregnant women,

defined as labour that takes place between 20 and 37 weeks of gestation
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cardiovascular 3. Preterm birth remains a major health problem and challenge
worldwide due to the persistently high rates of neonatal mortality and morbidity. The
quality of life of preterm infants also differs significantly from that of full-term infants,
as their organs and body systems are not yet fully developed (WHO, 2023).

Globally, preterm birth is the leading cause of death among children under five
years old, accounting for approximately 900,000 deaths in 2019. Indonesia ranks fifth
among countries with the highest number of preterm births, with around 657,700 cases
or 15.5% of 100,000 live births (WHO, 2023). Preterm birth has both short-term and
long-term impacts. In the short term, preterm infants may experience death due to
severe prematurity, as their organs and body systems are immature. It also increases
the risk of low birth weight, asphyxia, sepsis, and other complications. In the long term,
preterm birth can affect the quality of life, leading to specific physical disorders such
as vision and hearing impairments, chronic lung disease, and cardiovascular
conditions 3.

Preterm birth continues to occur frequently in both developed and developing
countries, with varying prevalence rates, and requires special attention to improve
maternal and infant morbidity and mortality outcomes °. Several factors contribute to
preterm labour, including idiopathic causes, which are unknown or uncertain. Any
disease with an unclear aetiology can be classified as idiopathic. In addition to
idiopathic causes, preterm birth can result from fetal factors (such as intrauterine
growth restriction [IUGR], fetal distress, and multiple pregnancies), sociodemographic
factors (including psychosocial and demographic influences), and maternal factors
(such as premature rupture of membranes [PROM], history of abortion, short
interpregnancy interval, parity, preeclampsia, and urinary tract infection (UTI) ©.

Pregnancies occurring in women under 20 years old are at higher risk due to
the smaller size and immaturity of the pelvis and uterus, while in women over 35 years
old, reproductive function begins to decline compared to those aged 20-35 years,
increasing the likelihood of complications and preterm delivery (Solama, Kurniawaty,
& Adeisna, 2024). Preterm birth may occur spontaneously or be medically induced
due to complications such as infections or other pregnancy-related conditions
requiring early labour induction or cesarean delivery (WHO, 2023).

The impact of preterm birth includes the potential for organ function disorders
in the new born, often requiring intensive care to survive (Siska et al., 2021). Growth

and developmental disorders in preterm infants are generally caused by immature
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organ systems, asphyxia, or birth trauma. During labour, infants undergo a
physiological hypoxia phase due to reduced fetoplacental blood circulation during
contractions or maternal pushing efforts. This condition is more severe in preterm
infants because of their incomplete lung development, blood circulation, regulatory
systems, and metabolic functions 8.

Preterm birth, defined as delivery before 37 weeks of gestation, remains a major
global health concern and is the leading cause of neonatal morbidity and mortality.
Advances in perinatal and neonatal care over recent decades have significantly
increased the survival rates of extremely preterm infants. However, this improvement
has also increased the risk of long-term health consequences. Evidence shows that
individuals born preterm have a greater likelihood of developing non-communicable
diseases (NCDs) later in life, such as cardiovascular disease, hypertension, diabetes,
and chronic lung disorders. This link highlights that preterm birth is not only an acute
perinatal issue but also a determinant of lifelong health, emphasising the importance
of preventive strategies and early interventions to reduce both neonatal mortality and
the long-term burden of NCDs °. The goals of this study were to identify the factors
associated with the incidence of preterm birth at Sleman Regional Hospital in 2023.

MATERIAL AND METHOD

This study employed a quantitative research design using a case-control
approach. The research was conducted at Sleman Regional General Hospital (RSUD
Sleman), located on the main Yogyakarta—Magelang road, Bhayangkara Street No.
48, Murangan, Triharjo, Sleman, Yogyakarta. The study was carried out from March
24 to April 12, 2025. The population consisted of all mothers who delivered at RSUD
Sleman in 2023, totalling 680 delivery cases, including 611 full-term deliveries and 69
preterm deliveries. The case group comprised mothers who experienced preterm birth,
while the control group included mothers who had full-term (at-term) deliveries, with
67 respondents in each group. The sampling technique applied in this research was
purposive sampling, selected based on specific inclusion criteria relevant to the study
objectives.

The variables examined in this study consisted of independent and dependent
variables. The independent variables included education level, maternal age, parity,
pregnancy interval, history of preterm birth, premature rupture of membranes (PROM),

multiple pregnancy (twin pregnancy), and urinary tract infection (UTI). Meanwhile, the
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dependent variable in this study was the incidence of preterm birth. These variables
were selected to identify the factors that might influence the occurrence of preterm
labour among mothers who gave birth at Sleman Regional General Hospital in 2023.
This design was chosen to identify and analyse the factors associated with preterm
birth by comparing characteristics between mothers in both groups. or ethical
clearance from Sleman Regional General Hospital with letter number 180/0928.10,
issued on March 3, 2025.

Data analysis in this study consisted of univariate, bivariate, and multivariate
analyses. The univariate analysis aimed to describe the characteristics of each
variable, including maternal age, education level, parity, pregnancy interval, history of
preterm birth, premature rupture of membranes (PROM), multiple pregnancy, and
urinary tract infection (UTI), presented in the form of frequency and percentage using
computer software. Bivariate analysis was conducted to assess the association
between independent variables and the incidence of preterm birth using the Chi-
square test at the 95% confidence level. The interpretation was based on the p-value,
where p < 0.05 indicated a significant relationship. The Chi-square test was applied
under specific assumptions regarding cell frequencies, and if the data did not meet
these assumptions, Fisher's Exact Test or Pearson’s Chi-square was used, depending
on the table size. Multivariate analysis using logistic regression was performed to
identify the most influential factors associated with preterm birth. This method was
chosen because the dependent variable was binary (occurrence or non-occurrence of
preterm birth), and independent variables with p-values < 0.25 in the bivariate analysis
were included in the model to identify the dominant predictors.

RESULTS AND DISCUSSION

Table 1 presents the distribution of respondents’ characteristics in both the case
and control groups, describing the frequency and percentage of each variable related
to preterm birth. This comparison provides an overview of maternal and pregnancy-
related factors that may influence the incidence of preterm delivery, including
education level, maternal age, parity, interpregnancy interval, history of preterm birth,
premature rupture of membranes (PROM), multiple pregnancy, and urinary tract
infection (UTI)
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Table 1. Frequency Distribution

Variables Cases Control Total
n % n % n %

Education Level

Primary Education 19 284 9 134 28 209

Secondary Education 32 478 47 70,1 79 59,0

Higher Education 16 23,9 11 16,4 27 20,1
Maternal Age

At Risk 30 448 16 239 46 343

Not At Risk 37 552 51 76,1 88 65,7
Parity

At Risk 32 478 14 209 46 34,3

Not At Risk 35 522 53 79,1 88 65,7
Interpregnancy Interval

At Risk 9 13,4 11 16,4 20 149

Not At Risk 58 86,6 56 836 114 85,1
History of Preterm Birth

At Risk 8 11,9 21 31,3 29 216

Not At Risk 59 88,1 46 68,7 105 784
Premature Rupture of Membranes
(PROM)

Yes 54 80,6 37 552 91 67,9

No. 13 194 30 44,8 43 321
Multiple Pregnancy (Gemelli)

Yes 12 17,9 2 3,0 14 10,4

No. 55 821 65 97,0 120 89,6
Urinary Tract Infection (UTI)

Yes 26 38,8 5 7,5 31 23,1

No 41 612 62 925 103 76,9

Table 1, the data show that in the case group, the majority of respondents had
a secondary education level (47.8%), maternal age was mostly not at risk (55.2%),
parity was mostly not at risk (562.2%), and the interpregnancy interval was not at risk
in 86.6% of cases. The history of preterm birth was predominantly not at risk (88.1%).
For the PROM variable, 80.6% of respondents experienced PROM. Regarding the
multiple pregnancy variable, most respondents did not have a multiple pregnancy
(82.1%), and for the UTI variable, most respondents did not experience a UTI (61.2%).

In the control group, based on Table 1, the majority had a secondary education
level (70.1%), maternal age was mostly not at risk (76.1%), parity was mostly not at
risk (79.1%), and the interpregnancy interval was also mostly not at risk (83.6%). The

history of preterm birth was mostly not at risk (68.7%). For the PROM variable, the
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majority of respondents experienced PROM (55.2%). Regarding the multiple
pregnancy (gemelli) variable, most respondents did not have a multiple pregnancy
(97%), and for the UTI variable, the majority did not experience a UTI (92.5%).

Table 2. The Correlations Between Educational Level, Maternal Age, Parity,
Interpregnancy Interval, History of Preterm Birth, Multiple Pregnancy, PROM, and UTI
with the Incidence of Preterm Labor.

Variables Cases Control P value
n % n %

Education Level
Primary Education 19 28,4 9 13,4 0.025
Secondary Education 32 47,8 47 70,1
Higher Education 16 23,9 11 16,4

Maternal Age
At Risk 30 44,8 16 23,9 0.018
Not At Risk 37 55,2 51 76,1

Parity
At Risk 32 47,8 14 20,9 0.002
Not At Risk 35 52,2 53 79,1

Interpregnancy Interval
At Risk 9 13,4 11 16,4 0.808
Not At Risk 58 86,6 56 83,6

History of Preterm Birth
At Risk 8 11,9 21 31,3 0.012
Not At Risk 59 88,1 46 68,7

Premature Rupture of Membranes

(PROM)
Yes 54 80,6 37 55,2 0.003
No. 13 19,4 30 44,8

Multiple Pregnancy (Gemelli)
Yes 12 17,9 2 3,0 0.011
No. 55 82,1 65 97,0

Urinary Tract Infection (UTI)
Yes 26 38,8 5 7,5 0.000
No 41 61,2 62 92,5

Table 2 shows the relationship between several variables and the incidence of
preterm birth, analyzed using the chi-square test. The results indicate significant
associations between education level (p = 0.025), maternal age (p = 0.018), parity (p
= 0.002), history of preterm birth (p = 0.012), premature rupture of membranes
(PROM) (p = 0.003), multiple pregnancy (p = 0.011), and urinary tract infection (UTI)
(p = 0.000) with preterm birth (p < 0.05). In contrast, the interpregnancy interval

showed no significant relationship (p = 0.808). These findings suggest that maternal
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and pregnancy-related factors such as education, age, parity, previous preterm birth,
PROM, multiple pregnancy, and UTI are significantly associated with the risk of
preterm birth.

Table 3. Results of Logistic Regression Test

. 95% CI
Variabel p-value Exp(B)

Lower Upper
Education Level 0,018 1,245 0,214 0,060
Maternal Age 0,045 2,718 2,957 1,026
Parity 0,001 4,134 6,077 2,143
History of Preterm Birth 0,012 0,132 0,017 0,608
Premature Rupture of
Membranes (PROM) 0,045 2,868 1,023 8,849
Multiple Pregnancy (Gemelli) 0,001 29450 4.310 440,427
Urinary Tract Infection (UTI) 0,001 6,768 2,289 30,133

Table 3 shows that, based on the logistic regression test results, the most
influential factor associated with preterm birth is multiple pregnancy (gemelli), with a
p-value of 0.001, an odds ratio (OR) of 29.450, and a confidence interval (Cl) of 4.310—
440.427. This indicates that mothers with multiple pregnancies are 29.4 times more
likely to experience preterm birth compared to those with singleton pregnancies. The
next most influential factor is urinary tract infection (UTI), with a p-value of 0.001, an
OR of 6.768, and a CI of 2.289-30.133, showing that mothers with UTIs are 6.7 times
more likely to experience preterm birth than those without.

Education is a key determinant of health behavior and human development.
Higher education levels enhance maternal knowledge and health awareness '°. This
study found a significant association between education level and preterm birth (p =
0.025). Mothers with only primary education were less likely to experience preterm
birth compared to those with higher education (OR = 0.022, CI: 0.019-0.025). The
multivariate test (p = 0.018) confirmed this relationship (OR = 1.245, Cl: 0.214-0.060).
These findings align with Andika and Sari (2023), who reported similar results '".

Maternal age significantly influences pregnancy outcomes. Women younger
than 20 or older than 35 are more prone to complications, including preterm birth

17



(Sijabat et al., 2023; Marcella et al., 2022). Other study also showed a significant
relationship (p = 0.018, OR = 2.584, CI: 1.233-5.416), indicating that high-risk age
mothers are 2.5 times more likely to have preterm births 2. Maternal age as a risk
factor for preterm birth 3. The multivariate analysis confirmed this (p = 0.045, OR =
2.718), these results support previous studies 4.

Parity is defined as the number of children a woman has given birth to alive °.
The statistical analysis in this study shows a significant relationship between parity
and preterm birth, with a p-value of 0.002 and an odds ratio (OR) of 3.461 (95% CI:
1.620-7.397). This means that mothers with high-risk parity (either too low or too high)
have a 3.4 times greater risk of experiencing preterm birth compared to mothers with
normal parity. This finding is supported by the multivariate analysis, which also
indicates a significant association between parity and preterm delivery.
Physiologically, both low parity (nulliparous/primiparous) and high parity (grand
multiparous, parity 24) can impact maternal health during pregnancy '°. In cases of
high parity, structural changes in the uterus and blood vessels from repeated
pregnancies can disrupt nutrient delivery to the fetus. This condition increases the risk
of intrauterine growth restriction (IUGR) and preterm labor 4. Meanwhile, in low-parity
mothers (nulliparous), the body may not yet be fully adapted to the physiological
changes of pregnancy, thereby increasing the risk of complications such as preterm
birth ©.

Short birth intervals (<2 years) may affect uterine recovery and increase
complications '7. However, this study found no significant relationship (p = 0.808, OR
= 0.790, Cl: 0.304-2.052). This aligns with Syufal Ningsih et al. (2022). Although not
statistically significant, maintaining an optimal birth interval remains essential for
maternal health 8.

A previous preterm birth is a strong predictor of recurrence delivery '°. study
showed a significant association (p = 0.012, OR = 0.297, CI: 0.121-0.731).
Multivariate analysis confirmed this (p = 0.012, OR = 0.132), indicating that mothers
with prior preterm births are more likely to experience recurrence '°. Other study
similarly found that prior preterm birth increases the risk by over four times (p = 0.006,
OR = 4.259) (Sijabat et al., 2023).

Premature rupture of membranes (PROM) significantly increases preterm birth
risk 20, 21, This study found a significant association (p = 0.003, OR = 3.368, Cl: 1.554—
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7.301). Multivariate results confirmed this (p = 0.045, OR = 2.868). PROM, especially
preterm PROM, can trigger early labor due to uterine infection or overdistension 22, 23.

Multiple pregnancy (gemeli) significantly raises preterm risk due to uterine
overdistension and hormonal changes 2. This study found a strong association (p =
0.011, OR = 7.091, CI: 1.521-33.057), and multivariate analysis further strengthened
it (p =0.001, OR = 29.450, Cl: 4.310-440.427). Other study also confirming multiple
pregnancy as a major risk factor 2'.

Urinary tract infection (UTI) is one of the most common bacterial infections
worldwide, with a global prevalence reaching 150 million cases annually—particularly
in developing countries such as Indonesia (Achmad Murtafiul Azhmi et al.,). UTIs can
affect all age groups, but women are more susceptible due to anatomical factors, such
as a shorter urethra (2-3 cm) and the close proximity between the urinary tract and
anus, which facilitates ascending infections 26 27, During pregnancy, increased uterine
pressure on the urinary tract may lead to urinary stasis and vesicoureteral reflux 2.
Hormonal changes and relative immunosuppression during pregnancy can reduce the
body's ability to fight infections. UTIs during pregnancy not only affect maternal health
but also significantly increase the risk of preterm birth, likely due to systemic
inflammatory responses that trigger early uterine contractions 2°. This study found a
highly significant association (p = 0.000, OR = 7.363, Cl: 2.793-22.141). After
adjusting for confounders, UTI remained a strong predictor (p = 0.001, OR = 6.768).
These results align with previous study reinforcing that UTI independently increases
preterm birth risk.

CONCLUSION

Based on the results of the study titled “Factors Associated with Preterm Birth
at Sleman Regional Hospital in 2023”, it was found that several factors are significantly
associated with preterm birth. Bivariate analysis showed significant relationships
between the following variables and preterm birth: education level, maternal age,
parity (p-value 0.002), history of preterm birth (p-value 0.012), premature rupture of
membranes (PROM) (p-value 0.003), multiple pregnancy (p-value 0.011), and urinary
tract infection (UTI) (p-value 0.000). Meanwhile, interpregnancy interval (p-value
0.808) showed no significant association with the incidence of preterm birth.
Multivariate analysis revealed that the strongest predictors of preterm birth were
Multiple pregnancy (Gemeli): OR 29.450, UTI: OR 6.768, Parity: OR 4.134, PROM:
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OR 2.868, Maternal age: OR 2.718, Education level: OR 1.245, History of preterm
birth: OR 0.132. Based on these findings, it is recommended that healthcare providers
strengthen early detection and management of high-risk pregnancies, particularly
among mothers with multiple pregnancies, urinary tract infections, high-risk parity, and
PROM. Health education should also focus on improving maternal awareness
regarding reproductive health, infection prevention, and appropriate birth spacing to
reduce the risk of preterm birth.
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