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ABSTRACT

Background: Perinatal mortality remains a significant global health issue, reflecting the quality of maternal and
neonatal care. In Uttar Pradesh, India, where healthcare challenges are pronounced, understanding the specific factors
contributing to perinatal mortality is crucial. This study aims to analyse and evaluate the patterns, causes, and
contributing factors of perinatal mortality in a tertiary healthcare center in Kanpur.

Methods: This retrospective observational study was conducted at GSVM Medical College, Kanpur, from April 1,
2023, to March 31, 2024. Data on maternal and fetal characteristics were collected from hospital files and neonatal
outcomes from the NICU. Inclusion criteria included stillborn babies born after 28 weeks of gestation and newborns
who died within the first 7 days of life. Cases were excluded if they were preterm, of low birth weight, or delivered
outside the hospital. Descriptive statistics were used to analyze the data.

Results: Among 6,123 deliveries, 212 perinatal deaths were recorded, yielding a perinatal mortality rate of 3.46%. The
mean maternal age was 27.67 years. A majority of perinatal deaths (75.5%) involved women with no antenatal care.
The leading causes of death were prematurity (23.5%), asphyxia (15.6%), and respiratory distress syndrome (11.8%).
Hypertensive disorders, antepartum haemorrhage, and severe anemia were the most common maternal complications.
The study revealed significant risks associated with multiparity, lack of prenatal care, and low birth weight.
Conclusions: Reducing perinatal mortality in Uttar Pradesh requires a comprehensive approach, including improved
access to antenatal care, strengthened healthcare infrastructure, and community education. Addressing these factors is
essential for enhancing maternal and neonatal health outcomes and reducing perinatal mortality rates.
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INTRODUCTION

Perinatal mortality continues to be a pressing global health
issue, serving as a reflection of both maternal and neonatal
well-being and the effectiveness of healthcare systems.!
As a key indicator of newborn care quality, it directly
reflects the standard of care provided during pregnancy,
childbirth, and the newborn period. In India, especially in
states like Uttar Pradesh where maternal and neonatal
healthcare faces significant challenges, identifying the
specific factors driving perinatal mortality is essential to
drive improvements in healthcare outcomes and save lives.

The Perinatal Mortality Rate (PMR) is a key indicator of
a society's overall health status. Although India has seen a
decline in PMR, it remains significantly higher compared
to global standards.? The World Health Organization
(WHO) defines perinatal mortality as the death of a baby
between 28 weeks of gestation and the first 7 days of life.
The PMR is calculated by dividing the total number of
stillbirths and early neonatal deaths within a specified
period by the total number of births, then multiplying by
1,000. This metric provides valuable insights into the
quality of maternal and newborn care.*
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In 2019, the global average was 14 stillbirths and 17
neonatal deaths per 1,000 births. However, low- and
middle-income countries (LMICs) faced significantly
higher mortality rates, with 19 stillbirths and 25 neonatal
deaths per 1,000 births.>¢ To address this, the UN set a
target to reduce neonatal mortality to 12 per 1,000 live
births by 2030, while the WHO aims to lower stillbirth
rates to less than 12 per 1,000 births through every
newborn action plan (ENAP).” India has adopted the
Indian Newborn Action Plan (INAP) to achieve a single-
digit stillbirth rate by 2030.% Notably, while developed
countries have seen a 2% annual decline in stillbirth rates,
India's progress in reducing stillbirths and neonatal
mortality has been slower compared to its progress in
reducing maternal mortality.®

The quality of care provided to the mother and the
newborn baby throughout pregnancy, delivery, and the
postpartum period has a significant impact on the
likelihood that the baby will survive.l® A history of
stillbirth, smoking, and alcohol use, as well as multiple
pregnancies, obesity, hypertension, diabetes, HIV, and
fetal growth restriction, are all risk factors for stillbirth.**
Furthermore, a short interval between pregnancies, low
socioeconomic status, limited educational attainment, and
lack of prenatal care also increase the risk of stillbirth.
These factors underscore the importance of comprehensive
and quality healthcare throughout the reproductive journey
to minimize the risk of stillbirth and ensure optimal
outcomes for mothers and newborns.

In high-income countries, the link between maternal
complications and perinatal death has been well-
documented, and these nations have the resources to
diagnose, treat, and prevent obstetric complications.'?
However, these findings may not be applicable to low- and
middle-income countries (LMICs) due to limitations in
human resources, diagnostic capabilities, and access to
obstetric interventions. Despite bearing 98% of the global
burden of perinatal mortality, studies in LMICs have been
limited in scope and power, often focusing on single
facilities and neglecting to include stillbirths and early
neonatal deaths as separate outcomes.'® Furthermore,
previous large-scale epidemiological surveys of neonatal
deaths in LMICs have not collected data on maternal
complications.! This study aims to address these gaps by
investigating the causes of perinatal death and associated
maternal problems in Kanpur city, Uttar Pradesh, India.

Tertiary healthcare centers are crucial for managing high-
risk pregnancies and providing specialized care to mothers
and newborns. Auditing perinatal mortality in these
settings is essential to identify areas for improvement and
enhance the quality of care. This retrospective review aims
to analyse and evaluate the patterns, causes, and
contributing factors of perinatal mortality in a tertiary
healthcare center in Uttar Pradesh. By examining a
comprehensive dataset of clinical records, this study seeks
to provide insights into the epidemiological profile of
perinatal mortality cases, ultimately informing strategies
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to reduce mortality rates and improve maternal and
neonatal outcomes. The results of this audit will provide
valuable insights to inform evidence-based interventions
and strategies, ultimately reducing perinatal mortality rates
in similar healthcare settings. By shedding light on the
factors contributing to perinatal mortality in Uttar Pradesh,
this study will contribute to the development of targeted
healthcare policies and practices tailored to improve
maternal and neonatal health outcomes. This research has
the potential to make a meaningful impact on the lives of
mothers and newborns, helping to create a safer and more
supportive healthcare environment for vulnerable
populations.

This retrospective review aims to provide a deeper
understanding of the intricate factors surrounding perinatal
mortality in a tertiary healthcare setting, highlighting the
need for ongoing quality improvement initiatives and
patient-centered care approaches. By examining the
magnitude of the issues within our hospital, this study
seeks to inform the development of targeted preventive
strategies, ultimately enhancing the quality of care and
improving outcomes for mothers and newborns. Through
this research, we strive to identify areas for improvement
and implement effective solutions to reduce perinatal
mortality and enhance patient care.

This study aimed to determine the main causes and
underlying factors contributing to perinatal mortality in the
healthcare  center, providing a comprehensive
understanding of the issues at hand. Also, to benchmark
the audit findings against established clinical guidelines
and standards of care, identifying gaps and areas for
improvement, and subsequently proposing evidence-based
recommendations to enhance perinatal healthcare
practices and improve patient outcomes.

METHODS

This retrospective observational study was conducted at
the Department of Obstetrics and Gynecology and the
Department of Pediatrics at GSVM Medical College,
Kanpur, spanning a one-year period from April 1, 2023, to
March 31, 2024. The study collected data on maternal and
fetal demographic characteristics, as well as the mother's
clinical and obstetric conditions, from hospital files in the
Department of Obstetrics and Gynecology. Additionally,
data regarding neonatal outcomes were obtained from the
Neonatal Intensive Care Unit (NICU) in the Department of
Pediatrics. This comprehensive data collection aimed to
provide a thorough understanding of perinatal mortality
factors and associated maternal and neonatal
characteristics.

Inclusion criteria
All stillborn babies born after 28 weeks of gestation and
weighing more than 1000 grams. Also, all newborns born

in the hospital during the study period who died within the
first 7 days of life were included.
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Exclusion criteria

The following cases were excluded from the study: 1)
Preterm births with a gestational age of less than 28
completed weeks; 2) Low birth weight cases with a birth
weight of less than 1000 grams; 3) Neonatal deaths
occurring more than 7 days after birth; 4) Babies delivered
outside of GSVM Medical College.

The various causes of perinatal mortality were determined
and effect of various factors like status of antenatal care,
socioeconomic status, maternal age, parity, birthweight,
obstetrical complications on perinatal mortality rate were
studied.

Statistical analysis

Data analysis was performed using simple descriptive
statistics and percentage calculations to summarize and
describe the characteristics of the data. This included
calculating frequencies, percentages, and summary
measures (such as means and medians) to provide an
overview of the perinatal mortality cases and associated
factors. This approach enabled the identification of
patterns, trends, and correlations within the data, providing
a foundation for understanding the causes and contributing
factors of perinatal mortality.

RESULTS

Over a 12-month period, a total of 6,123 deliveries were
recorded, resulting in 212 perinatal deaths. This
corresponds to a perinatal mortality rate of 3.46%,
indicating that approximately 3.5 perinatal deaths occurred
per 100 deliveries. This statistic highlights the significance
of perinatal mortality as a critical healthcare concern,
warranting further investigation and targeted interventions
to reduce this rate and improve maternal and neonatal
outcomes.

The mean age of participants was 27.67 years, with a
standard deviation of 3.94 years. Among them, 72
participants (34.0%) were aged 20-25 vyears, 91
participants (42.9%) were aged 26-30 years, 43
participants (20.3%) were aged 31-35 years, and 6
participants (2.8%) were over 35 years old. More than half
of the perinatal deaths (52.8%) involved male babies. Most
mothers who experienced perinatal deaths (69.4%) were
multiparous, while about one-third were primigravida.
Over three-quarters (75.5%) of the women who had
stillbirths or neonatal deaths were unbooked for antenatal
care. Nearly half (44.8%) of the perinatal deaths occurred
in term pregnancies. The majority (77%) went into
spontaneous labor, and 80% delivered vaginally, either
cephalic or breech. Only 20% underwent emergency
caesarean sections. Approximately three-quarters of the
mothers (75.4%) were referred from Primary Health
Centers (PHC) and Community Health Centers (CHC),
where the quality of care was considered suboptimal. A
total of 26 perinatal deaths (12.6%) occurred in neonates
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weighing less than 1,000 grams, 56 deaths (26.4%) in
neonates weighing between 1,000 and 1,499 grams, 46.2%
of deaths in neonates weighing between 1,500 and 2,499
grams, and 15.1% in neonates weighing more than 2,500
grams (Table 1).

Table 1: Distribution of maternal characteristics by
baby conditions.

Characteristics Number Percentage
Mean age- 27.67+3.94 (years)

20-25 72 34
26-30 91 42.9
31-35 43 20.3
>35 6 2.8
Parity

Primi 65 30.6
Multipara 147 69.4
Gender

Male 114 52.8
Female 104 47.2
Attendance in ANC

Booked 52 24.5
Unbooked 160 75.5
History of still birth 6 2.83
History of neonatal death 14 6.6
Type of pregnancy

Singleton 206 97.1
Twins 6 2.9
Gestational age (weeks)

<28 17 8
28-31*6 34 16
32-33%6 22 10.4
34-36*° 44 20.8
>37 95 44.8
Birth weight (gm)

<1000 26 12.3
1,000-1499 56 26.4
1500-2499 98 46.2
>2500 32 15.1
Onset of labor

Spontaneous 165 77.8
Induced 42 19.8
Elective LSCS 5 2.4
Mode of delivery

Cephalic vaginal delivery 143 67.5
Breech vaginal delivery 25 11.8
Caesarean 44 20.7
Referred from PHC/CHC

Yes 160 75.4
NO 52 24.6

The most common complications identified during
pregnancy were hypertensive disorders (36.3%),
antepartum haemorrhage (17.4%), and severe anemia
(16.5%). These three conditions were more prevalent than
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other maternal complications, underscoring the need for
close surveillance and timely intervention to mitigate risks
(Table 2).

Table 2: Obstetric complications associated with
perinatal mortality.

Obstetric complication ~ Freguency Percentage

Severe pre- eclampsia 56 26.4
Eclampsia 21 9.9
APH 37 17.4
Severe anaemia 35 16.5
No complication 24 11.3
Uterine rupture 20 9.4
GDM 10 4.7
IHCP 3 1.4
Rh negative pregnancy 3 1.4
Cardiac disease 3 1.4

A total of 50 neonatal deaths (23.5%) were attributed to
prematurity, while 33 deaths (15.6%) were caused by
asphyxia. Additionally, 25 deaths (11.8%) resulted from
respiratory distress syndrome, and 24 deaths (11.3%) were
due to meconium aspiration syndrome. Prematurity was
the most common cause of neonatal death, whereas
haemorrhagic disease of the newborn was the least
common. Notably, the cause of 32 perinatal mortality
cases (15%) remained unexplained, highlighting the need
for further investigation into these cases (Table 3).

Table 3: Factors associated with perinatal mortality.

Cause of mortalit Number Percentage

Preterm 50 23.5
Intrapartum asphyxia 33 15.6
Respiratory distress
syndrome e 1L
Meconium aspiration
syndrome 24 113
Early onset neonatal sepsis 17 8.0
Hypoxic ischaemic 15 71
encephalopathy
Nuchal cord around neck 6 2.8
Congenital anomalies 5 2.4
Haemorrhagic disease of

2.3
new born
Unexplained 32 15

DISCUSSION

Perinatal mortality audits play a vital role in reducing
perinatal mortality and reflect the quality of health services
provided at healthcare centers. Determining the causes of
perinatal mortality is crucial for developing health care
programs to reduce the perinatal mortality rate and setting
priorities for health interventions. This study highlights
that perinatal mortality remains a significant problem in
healthcare facilities. In India, as in many other countries,
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perinatal death audits are not routinely conducted in all
health facilities due to various reasons. These reasons
include health workers' fear of being personally identified
and blamed for deaths, lack of participation from health
facility managers, and failure to implement actions to
correct system weaknesses. Without implementing actions
and changing the practice environment, health workers
may lose morale, become burned out, and feel frustrated
by identifying the same issues without seeing any
improvements. This study demonstrates that addressing all
elements of perinatal death audits contributes to sustaining
the practice.

Over a 12-month period, monthly perinatal death audits
were conducted. In our study, the stillbirth rate was 13 per
1,000 live births, and the neonatal mortality rate was 21
per 1,000 live births. Globally, in 2019, an estimated 14
stillbirths per 1,000 births and 17 neonatal deaths per 1,000
live births were reported.>® Compared to developed
countries, our study's stillbirth and neonatal mortality rates
are still higher. This disparity can be attributed to limited
access to quality healthcare, malnutrition, poor maternal
health, inadequate prenatal and postnatal care, and
socioeconomic disparities. Efforts to improve these
outcomes often focus on enhancing healthcare
infrastructure, increasing awareness, and ensuring better
nutrition and maternal care. Mortality rates in low-income
and middle-income countries (LMICs) were considerably
higher, with estimates of 19 stillbirths per 1,000 births and
25 neonatal deaths per 1,000 live births. %8 Our study found
that stillbirth and neonatal mortality rates are lower than
those in LMICs. This improvement is due to significant
investments in healthcare infrastructure in India, including
the establishment of numerous public and private
healthcare facilities. Initiatives such as the National Health
Mission and Janani Suraksha Yojana aim to improve
maternal and child health by promoting institutional
deliveries and providing financial incentives for expectant
mothers. Additionally, India has a robust immunization
program that helps prevent common infections leading to
neonatal mortality, and increased awareness and education
about maternity health practices have contributed to better
healthcare outcomes. Despite these improvements,
challenges remain. Continuous efforts are needed to
further reduce stillbirth and neonatal mortality rates.

In this study, the perinatal mortality rate is higher in
multiparous women with male babies, similar to findings
from a study conducted in Tanzania.® This higher
mortality rate can be attributed to multiparous women
having an increased risk of developing gestational diabetes
mellitus (GDM), hypertensive disorders of pregnancy, and
placental issues. Additionally, women who do not attend
regular antenatal visits may experience complications like
GDM and preeclampsia that are often detected late,
reducing the chances of timely and effective interventions.
Perinatal mortality is also higher among women who had
no antenatal visits. This observation aligns with findings
from other studies conducted in different parts of the
world. 16-20
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The study reveals a strong link between lack of prenatal
care and increased risk of stillbirths and newborn deaths.
A staggering 75.5% of women who experienced these
tragic outcomes had not received proper prenatal care,
echoing findings from previous research. This highlights
the critical importance of regular antenatal check-ups in
preventing pregnancy complications and ensuring the
health and well-being of both mothers and babies.?*2

In this particular study, 55.2% of the women delivered
before 37 weeks of gestation. India is estimated to account
for 23.4% of all preterm births worldwide, making it the
country with the highest number of preterm births
globally.?* Previous research 2°has shown that preterm
labor is a significant source of perinatal morbidity and
mortality in both developed and developing nations,
affecting 5-10% of pregnancies and being a leading cause
of perinatal complications. The incidence of premature
birth in this study was 5.52%, which is comparable to
research conducted in Europe.?® An Indian multicentric
study found the preterm birth rate to be 8.6%, which is
similar to the results of our study.?” Another large
longitudinal cohort study found that preterm births
occurred more frequently (14.9%) in India.?®

In this study, low birth weight (LBW) babies had 5.6 times
more risk of neonatal death than babies weighing more
than 2,500 grams. Similarly, a study conducted in Central
Nepal (Chitwan district) observed that the risk of neonatal
deaths was increased by more than 8 times in LBW
newborns compared to those with normal or higher birth
weights. Leach et al and Ngoc et al found similar
observations.?®® Findings from studies in Zimbabwe
(4.67 times higher risk, 95% ClI: 3.92-5.57) and Iran (7.68
times higher risk, 95% CI: 1.49-39.55) align with these
results.3% A study conducted in Nigeria reported that
LBW babies are approximately 4.7 times more likely to
die during the neonatal period compared to neonates with
a birth weight of 2.5 kg or more.3 LBW babies are at
increased risk of hypothermia, poor immunological
function, and infections, which heighten the risk of
neonatal deaths. Therefore, it is crucial to give LBW
babies extra attention to ensure they lead healthy lives.3*

The risk of perinatal mortality is 3.5 times higher in
women who experienced spontaneous onset of labor and
20 times higher for infants born in a breech presentation.
Similar increases in risk have been observed in other
studies.>%7

Approximately two-thirds of patients in this study were
referred from Primary Health Centers (PHCs) or
Community Health Centers (CHCs), due to various
challenges such as limited specialized care, patient
preferences, transportation barriers, strict audit criteria,
and systemic issues. To enhance the referral process and
improve perinatal outcomes, it's crucial to address these
factors. This can be achieved by upgrading the capabilities
of PHCs and CHCs, enhancing communication and
coordination, and establishing clear referral guidelines,
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ensuring that patients receive suitable care at the
appropriate facility level.

In this study, the most common obstetric complication
associated with perinatal mortality was hypertensive
disorder of pregnancy (36.3%), followed by antepartum
haemorrhage (17.4%) and severe anemia (16.5%).
However, other studies conducted by Singhal et al and
Adekanle et al showed very high maternal and perinatal
morbidity and mortality in cases of antepartum
haemorrhage  (APH).%%  Hypertensive  disorders,
including preeclampsia and eclampsia, and APH can lead
to significant complications for both the mother and the
fetus, such as placental insufficiency, fetal hypoxia, and
preterm births. Severe anemia can exacerbate the effects of
hypertensive disorders and APH by further compromising
oxygen delivery and increasing the risk of preterm birth
and fetal distress. The causes of anemia during pregnancy
in developing countries are multifactorial, including
micronutrient deficiencies of iron, folate, and vitamins A
and B12, as well as anemia due to parasitic infections.

In this study, the three most common causes of perinatal
mortality were prematurity, asphyxia, and respiratory
distress syndrome. A total of 50 deaths (23.5%) were due
to prematurity, 33 deaths (15.6%) were due to asphyxia,
and 25 deaths (11.8%) were due to respiratory distress
syndrome. The three most common causes of early
neonatal deaths (ENDs) were asphyxia, low birth weight
(LBW)/prematurity, and infection. These causes are
frequently identified in low- and middle-income countries
(LMICs), although their relative frequencies differ among
studies. For instance, a household survey in rural Tanzania
found that the most important causes of perinatal deaths,
in order of frequency, were infections, asphyxia, and
LBW/prematurity.*® In contrast, a retrospective hospital-
based study in North Kivu, DRC, identified LBW as the
predominant cause of death.** The variability in the
relative frequency of individual causes may depend on
environmental features, the demography of the population,
and the healthcare system.

CONCLUSION

The persistence of high perinatal mortality rates in a
tertiary healthcare center in Uttar Pradesh, India, is a
pressing concern that requires immediate attention.
Despite efforts to improve healthcare outcomes, the
leading causes of death remain prematurity, asphyxia, and
respiratory distress syndrome. These critical issues
highlight the need for comprehensive interventions to
address the complex factors contributing to perinatal
mortality.

Improving access to quality antenatal care is a crucial step
towards reducing perinatal mortality rates. Expectant
mothers must receive regular check-ups, proper nutrition,
and timely interventions to prevent complications.
Moreover, strengthening healthcare infrastructure is
essential, including upgrading facilities, equipment, and

Volume 13 - Issue 10 Page 2762



Sharma B et al. Int J Reprod Contracept Obstet Gynecol. 2024 Oct;13(10):2758-2764

personnel, to provide high-quality care during delivery and
postpartum periods.

Promoting awareness and education about best practices
for maternal and child health is also vital. Empowering
communities to make informed decisions and adopt
healthy behaviors can significantly impact perinatal
outcomes. Targeted interventions, such as implementing
evidence-based guidelines for antenatal and intrapartum
care, enhancing neonatal care, and encouraging
community-based initiatives, can further minimize the risk
of perinatal mortality.

By addressing these critical issues and implementing
effective solutions, it is possible to ensure a healthier
future for mothers and newborns in India. Reducing
perinatal mortality rates requires a multifaceted approach
that involves improving healthcare infrastructure,
promoting awareness, and providing high-quality care.
With concerted efforts, it is possible to make significant
progress in this critical area of healthcare.

Recommendations

Doppler parameters and clubbed it with all adverse
outcomes including perinatal deaths and nursery
admissions. Martinez et al studied small-for-gestational-
age group and concluded that middle cerebral artery
vasodilation was associated with the highest risk of
cesarean delivery (p<0.001) and cesarean delivery for
nonreassuring fetal status (p<0.001) and also increased
risk of neonatal acidosis (odds ratio, 9.0).
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