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ABSTRACT

OBJECTIVES: The aim of this study is to find out the maternal risk factors and prenatal outcome of preterm
birth.

METHODOLOGY: This cross sectional descriptive study was conducted during a period of 3 months at
Paropakar Maternity and Women’s Hospital, Thapathali, Kathmandu, Nepal. A written informed consent was
obtained from the patients meeting the inclusion criteria. All pregnancy admitted between 29 to 36 weeks of
gestation in preterm labour and those pregnancies in which preterm termination of pregnancy was done due
to maternal obstetric indications were enrolled in study and interviewed using a predesigned questionnaire
for detailed history including name, age, parity, address, occupation, menstrual history, obstetric history, past
history and personal history. General physical examination and systemic examination was done. Gestational
age was confirmed by LMP, USG and clinical examination. All the cases included underwent the normal basic
laboratory investigations, sonological assessment and treatment as per the standard treatment protocol.
Outcome of pregnancy including mode of delivery, delivery findings, fetal outcome and fetal complications
were recorded in details. All the information was collected through a Performa. Data were entered in SPSS 25
and analysis was done.

RESULTS: Incidence of preterm birth at Paropakar Maternity and Women’s Hospital was 6.57%. 64% cases
were less than 25 years old and 69.3% cases were primigravida suggesting that young maternal age and
primiparity is a risk factor for preterm birth. 45.3% cases were overweight (BMI 25-29.9). Smoking, alcohol
consumption and drug abuse was not associated with preterm labour.14.6% cases had either a history of
preterm birth or abortion. Spontaneous preterm labour was most common (45.3%) followed by PPROM
(24%), induced preterm birth for obstetrical indications (24%) and multifetal pregnancy (6.7%). The
obstetrical indications were PIH (10.7%), abnormal AFI (8%) and APH (5.3%). Other common risk factors

associated with preterm births were anemia (22.7%), genitourinary infection (10.7%), PIH (10.7%), reduced
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AFI (8%) and hypothyroidism (6.7%). On the basis of gestational age, 24% cases were very preterm, 14.7%
cases were moderate preterm and 61.3% cases were late preterm. Adverse prenatal outcome was worst
among very preterm births. Overall prenatal mortality rate was 8%, mean birth weight was 1.99 kg, mean
duration of hospital stay was 6.94 days, NICU admission was 42.66%. Most common neonatal morbidity was
RDS (37.33%) followed by neonatal sepsis (29.33%) and hyperbilirubinemia (4%).

CONCLUSION: The main risk factors for preterm birth were primigravida, young maternal age, overweight,
previous history of preterm labour and abortion, PPROM, multifetal pregnancy, PIH, abnormal AFI,
antepartum haemorrhage, anemia, genitourinary infections and hypothyroidism. Perinatal mortality was 8%
and most common among very preterm births. Most common neonatal morbidity was RDS followed by
neonatal sepsis and hyperbilirubinemia. Most of the etiological factors of preterm labour are modifiable and
hence giving community awareness and preconception counselling should be emphasized to diminish the
health consequences and burden of preterm birth.

Keywords: preterm labour, anemia, pregnancy induced hypertension, gestational diabetes mellitus, multiple

gestation, infections, antepartum haemorrhage, abnormal BMI,

INTRODUCTION
The World Health Organisation (WHO) defines preterm birth as any birth before 37 completed

weeks of gestation, or fewer than 259 days since the first day of the woman's last menstrual period (LMP).1
This is further subdivided on the basis of gestational age (GA): extremely preterm (<28 weeks); very preterm
(28-<32 weeks); moderate preterm (32-<34 weeks) and late preterm (34-<37 weeks of gestation).! Preterm
labour can be defined as onset of regular uterine contractions associated with cervical changes starting
before 37 completed weeks of gestation with or without intact fetal membranes.? The American Academy of
Pediatrics’ and the American College of Obstetrics and Gynecology (1997) proposed the following criteria to
diagnose preterm labour: Contractions of 4 in 20 minutes or 8 in 60 minutes plus progressive cervical
changes; cervical dilatation greater than 1 cm and cervical effacement of 80% or greater.2

The worldwide incidence of preterm birth ranges between 6 and 11%.3 60% of preterm births occur
in developing countries such as Africa and South Asia and rest of the world contributes to 40% of preterm
births, hence having an impact globally.! Over the past two decades despite major preventive efforts, the
incidence of preterm births has remained constant at about 5-10% of live births in developed countries and
more in developing countries.* Two major factors have contributed to the rise in preterm delivery rate: 1)
The dramatic increase in multiple births from assisted reproduction techniques; 2) obstetric interventions at
early gestations for obstetric complications.>

The causes of preterm labour can be maternal, fetal, placental or idiopathic.® Four main direct
reasons for preterm births include: Spontaneous unexplained preterm labour with intact membranes,
idiopathic preterm premature rupture of membranes, preterm delivery for maternal and fetal indications and

twins and higher order multifetal births.> Of all preterm births 30-35% have some obstetrical indications, 40-

39
IJSIT (www.ijsit.com), Volume 12, Issue 2, March-April 2023



Dr Nita Yadav et al., IJSIT, 2023, 12(2), 038-061

45 percent are due to spontaneous preterm labour and 30-35% follow preterm membrane rupture.s

There are several risk factors known to be associated with preterm birth: these include multiple
medical and genetic causes, environmental and socioeconomic factors, not always considered in combination.
Previously observed risk factors include certain infections, maternal or fetal conditions (e.g. preeclampsia,
fetal malformations), previous preterm delivery (a strong risk factor for recurrence), multifetal gestation,
young or advanced maternal age, assisted reproductive technology (ART) (especially with multifetal
gestation), cervical anomalies, certain ethnicities, smoking, extremes of body-mass index (BMI), low socio-
economic status. Other less well-validated risk factors include stress, excessive physical work, alcohol and
drugs consumption and periodontal disease. Despite much accumulated knowledge on individual etiological
factors, the interactions among risk factors and the pathophysiology of preterm birth remain in part not
explained.”

Early preterm birth is particularly associated with high rates of neonatal mortality and morbidity,
including intraventricular haemorrhages, necrotizing enterocolitis, respiratory distress syndrome and
neurological deficit.8 Preterm infants not only suffer the immediate complications but also have long term
sequelae such as neurodevelopmental disability.? Long term complications include cerebral palsy, vision
problems, hearing problems, dental problems, behavioral problems, impaired cognitive functions and chronic
health problems.® Recently late preterm birth and its morbidity has gained importance.® Globally, more than
3.1 million neonatal deaths occur every year, and about 35% of deaths are due to prematurity of newborns.10
Preterm birth is the second-leading cause of mortality in children aged < 5 years, after pneumonia and
complications of preterm births are the largest cause of neonatal deaths.1? Preterm neonates are more likely
to have difficulty with feeding, blood glucose control, jaundice, temperature instability, apnea, respiratory
distress, sepsis, wide spectrum of neuro - developmental disabilities, as well as growth and health problems
either singly or in combination compared to neonates delivered at term.!! Consequent upon these
complications, the birth of a preterm neonate can bring with it considerable emotional and economic costs to
families.!! In the light of this, the plausible way of reducing the burden of preterm birth on our health sector is
by reducing its incidence, starting with a proper understanding of the factors associated with these births.12

Preterm birth remains one of the most serious obstetric problem globally.> Each year, an estimated
15 million infants are born preterm, complications of which now constitute the leading cause of neonatal and
under-five mortality.! Preterm birth is recognized as a worldwide problem responsible for most of the
neonatal deaths and a vast majority of neonatal morbidity in surviving infants.5 Preterm births and low birth
weight remains the most important predictors of perinatal mortality and morbidity among otherwise healthy
infants.13 Despite the increasing survival of preterm infants due to the improvement in skills and
technologies used in their management, the incidence of preterm birth continues to increase globally.13
Providing optimal care for very preterm infants in dedicated neonatal intensive care units is vital to minimize
any potential for life-long harm, but such care comes at considerable financial cost. The morbidity associated

with preterm birth often extends to later life resulting in enormous physical, psychological and economic
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costs.'* Considerable benefit has arisen from the administration of corticosteroids to the mother at risk of
early birth in decreasing the rate of death and respiratory distress syndrome in the preterm newborn, but the
treatment does not in itself delay the age at birth.15

Developing countries like Nepal account for more global burden of perinatal morbidity and mortality
where health facilities are limited.1® Low birth weight babies among hospital deliveries in Nepal showed the
prevalence of 23.1%.17 The prevalence of preterm delivery in Nepal was found to be 8 to 13 percent.!8In
developing countries, the main cause of preterm births include infectious diseases and poor availability and
accessibility of health care resources, although many preterm births remain unexplained.¢ In a study done by
Ojha!® in 2015 at Tribhuwan University Teaching Hospital, Kathmandu, Nepal, it was found that significant
risk factors for low birth weight were primiparity, Indo-Aryan ethnicity, history of medical disorders and
antepartum haemorrhage. The incidence of preterm births in Nepal remains high.1® Further, poor access to
antenatal care services during pregnancy leads to poor pregnancy outcomes like preterm births as
demonstrated by a hospital-based study in Nepal.l® Many risk factors like infectious diseases, pregnancy
induced hypertension, preterm membrane rupture, multifetal gestation, antepartum haemorrhage have been
proven to be causative while others remain under speculation needing ongoing research.>

The dream of every woman is to deliver a healthy and mature baby capable of adapting satisfactorily
to extrauterine life. For prevention it is important to identify the high risk factors for preterm labour.®
Significant progress has been made in the care of preterm infants, but not so in reducing the prevalence of
preterm births. Though tremendous strides have been made in keeping preterm infants alive, there has been
less success in reducing the long-term handicap rate among the survivors.é

During the past few decades, we have come closer to understanding the etiology of preterm births,
but we still need better markers to identify women at risk for preterm delivery. There are limited studies in
Nepal on risk factors and perinatal outcome of preterm labour. The present study therefore, is undertaken to
identify the risk factors responsible for preterm labour and their perinatal outcome in our setting. It will help
in pre-conception counselling emphasizing on prevention of modifiable risk factors and hence reduce the

burden of preterm births.

OBJECTIVES

General Objective:
To find out only maternal risk factors and perinatal outcome of preterm birth.
Specific objective:
+¢ To find out prevalence of preterm birth at Paropakar Maternity and Women’s Hospital
% To identify the maternal factors associated with preterm labour such as anemia, pregnancy induced
hypertension, gestational diabetes mellitus, multiple gestation, infections, antepartum haemorrhage,
abnormal BMI, smoking, alcohol, past obsterical history.

+¢ To evaluate the perinatal outcome of preterm birth such as APGAR score, birth weight, NICU admission,
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morbidity and mortality

METHODOLOGY
Study design:

This is a cross-sectional descriptive study.
Place of study:
This study was conducted at Paropakar Maternity and Women’s hospital, Kathmandu, Nepal.
Duration of the study:
Duration of the study was one year. Duration of data collection was 3 months.
Sample size:
Target sample was obtained with the formula:
n =z?pq/d?
(z =1.96 taken at 95% of confidence interval)
n =Required sample size
p = Prevalence (cases of pre-term labour according to inclusive criteria)
q=100-p
d=5% (Maximum tolerable error)
72=1.96x1.96=3.8
There were total 93 cases of preterm birth in 1 month out of total 1800 deliveries at Paropakar
Maternity and Women'’s Hospital. Hence the prevalence is 0.05 percent.
Using the formula mentioned above:
p=0.05
q=99.95
d=5%
z=1.96
n=72
Therefore, the target sample size was 72 for this study.
Inclusion criteria:
¢ All pregnancy admitted between 29-36 weeks of gestation in preterm labour
% Preterm termination of pregnancy due to maternal obstetric indications such as pregnancy induced
hypertension, antepartum haemorrhage, uncontrolled gestational diabetes mellitus, multifetal gestation,
preterm membrane rupture.
Exclusion criteria:

®,

< Intrauterine fetal death
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+ Patients admitted as preterm labour or threatened preterm labour but discharged or delivered at term
+ Known fetal congenital anomaly
Interventional details:

Following approval from Institutional Review Board (IRB) of NAMS and IRC of PMWH, this
observational study was conducted at Paropakar Maternity and Women’s Hospital, Thapathali, Kathmandu,
Nepal. A written informed consent was obtained from the patients meeting the inclusion criteria for
enrollment in the study. All the doctors, nursing staff and other concerned persons were oriented about the
protocol of the study topic and the technique of study.

The women were interviewed using a pre designed questionnaires for detail history including age,
parity, address, occupation, menstrual and contraceptive history, a full obstetric history including antenatal
visit in pre designed Performa. General physical examination was done including degree of pallor, Jaundice,
pulse, temp, respiratory rate, BP, chest, cardiovascular system and abdominal examination was done to
confirm that the patient fulfills criteria of the study group. Gestational age was confirmed from date of last
menstrual period, USG scan and clinical examination.

Pregnancies between 29-36 weeks of gestation admitted as preterm labour or threatened preterm
labour were included according to inclusion and exclusion criteria. If any patient in the study group was
discharged without being delivered, lost to follow up, doubtful gestational age, delivered at term, were
excluded from the study. All the cases included underwent the normal basic laboratory investigations and
sonological assessment required as per the standard treatment protocol without giving extra economic
burden to the patient.

Outcome of pregnancy including mode of delivery, delivery findings, fetal outcome and fetal
complications were recorded in details.

Data Collection:

Data collection was done by filling the designed proforma. Detail history including age, parity,
address, occupation, menstrual and contraceptive history, a full obstetric history including antenatal visit,
previous pregnancy events and outcome were recorded. General physical examination was done including
degree of pallor, Jaundice, pulse, temp, respiratory rate, BP, chest, cardiovascular system, abdominal and
obstetrical examination. Routine blood investigations, urine routine examinations, urine culture and
sensitivity, high vaginal swab culture and sensitivity, USG examination and other investigations required as
per symptoms of patient were done.

Data Analysis And Statistical Analysis:

The obtained data were entered in a master chart daily. SPSS was used for statistical analysis.

Collected data was analyzed and is presented in the form of mean # standard deviation for continuous

variables and as numbers and percentages for categorical variables.
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Operational definitions:
Threatened preterm labour:

Frequent painful uterine contractions prior to 37 weeks of gestation without cervical changes.
Cervical incompetence:

Inability of the uterine cervix to retain a pregnancy in the absence of signs and symptoms of clinical
contractions or labour or both in the second trimester.
Preterm Premature Rupture of Membrane (PPROM):

A pregnancy complication in which amniotic membrane surrounding the baby ruptures before 37
weeks of gestation.
Threatened abortion:

Vaginal bleeding that occurs in first 20 weeks of pregnancy with closed cervical os.
Grand multipara:

Women who has given birth 4 or more times.
Short spacing:

Inter-pregnancy interval of 18 months or less.
Long spacing:

An inter-pregnancy interval of greater than 5 years.
Bacterial vaginosis:

It is a type of vaginal inflammation caused by the overgrowth of bacteria naturally found in the
vagina which upsets the natural balance.
Intrauterine Fetal Death:

Death of fetus in-utero after 20 weeks period of gestation.

RESULTS

There were total 5504 deliveries in 3 months from Asadh to Bhadra, 2077, and there were 362 cases
of preterm birth from which the prevalence is 6.57%. 75 cases of preterm birth were taken in this study. Out
of these 75 cases, 16 cases (21.3%) were less than 20 years old, 32 cases (42.7%) were between 20-24 years
old, 16 cases (21.3%) were between 25-29 years old, 4 cases (5.3%) were between 30-34 years old, 6 cases

(8%) were between 35-39 years old and 1 case (1.3%) was more than 40 years.
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Figure 1: Distribution of cases according to age group
Out of 75 cases, most of them were primigravida (69.3%), 15 cases (20%) were in second parity, 7

cases (9.3%) were in third parity and only 1 case (1.3%) was grand multipara. So, our result does not show

Parity No. of cases Percentage
Primigravida 52 69.3%

2nd parity 15 20%

3rd parity 7 9.3%
Grand multipara 1 1.3%

increased incidence of preterm labour with multiparity as most cases were primigravida.
Table 1: Distribution of cases according to parity
38 cases (50.7%) were having normal body mass index (BMI 18-24.9), 34 cases (45.3%) were
overweight (BMI 25-29.9), and 3 cases (4%), were having grade 1 obesity (BMI 30-34.9).
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Figure 2: Distribution of cases according to BMI
Out of total 75 cases, 2 cases were smokers (2.6%), none of them were alcohol consumers and none
of them gave history of any other drug abuse.
Regarding past obstetric history risk factors, 4 cases (5.3%) had previous h/o preterm birth, 3 cases
(4%) had history of spontaneous or induced abortion and 4 cases (5.3%) had history of both preterm birth

and abortions and 64 cases (85.3%) had no risk factors in obstetric history.

Obstetric history No. of cases Percentage
No history of PTB or abortions 64 85.3%
History of PTB 4 5.3%
History of abortion 3 4%
History of both PTB and abortion 4 5.3%

Table 2: Distribution of cases according to obstetric history risk factors
Out of 75 cases, 34 cases (45.3%) of preterm birth were due to spontaneous preterm labour in which
no cause was identifiable, 18 cases (24%) was due to preterm premature rupture of membrane, 18 cases
(24%) had some obstetrical indications for termination of pregnancy and 5 cases (6.7%) were due to
multifetal pregnancy. The obstetrical indications for induced preterm labor were- PIH (8 cases, 10.7%),

reduced AFI (6 cases, 8%), and APH (4 cases, 5.3%).
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Columnl

= spontaneous preterm labour = PPROM obstetrical indications = multifetal pregnancy

Figure 3: Direct cause leading to preterm birth

No. of cases Percentage
Spontaneous preterm labor 34 45.3%
PPROM 18 24%
Obstetrical indications 18 24%
Multifetal pregnancy 5 6.7%

Table 3: Direct cause leading to preterm birth
Most common risk factor was anemia (17 cases, 22.7%), among them 15 cases (20%) had mild
anemia and 2 cases (2.7%) had moderate anemia. Other risk factors were genitourinary infection (8 cases,
10.7%), hypertensive disorder of pregnancy (8 cases, 10.7%), reduced AFI (6 cases, 8%), hypothyroidism (5

cases, 6.7%) and no risk factors in 31 cases (41.3%).

Risk factors No. of cases Percentage
Anemia 17 22.7%
Genitourinary infections 8 10.7%
Hypertensive disorder of pregnancy 8 10.7%
Reduced AFI 6 8%
Hypothyroidism 5 6.7%
Diabetes mellitus 0 0%

No risk factors 31 41.3%

Table 4: Risk factors associated with preterm birth in index pregnancy

47
IJSIT (www.ijsit.com), Volume 12, Issue 2, March-April 2023



Dr Nita Yadav et al., IJSIT, 2023, 12(2), 038-061

18 cases (24%) were between 29-32 weeks of gestation, 11 cases (14.7%) were between 32-34

weeks of gestation and 46 cases (61.3%) were between 34-37 weeks of gestation.

period of gestation

23 to 32 weeks of gestation
32 to 34 weeks of gestation
34 to 37 weeks of gestation

Figure 4: Distribution of cases as per period of gestation

Due to differences in the perinatal outcome of preterm babies at different period of gestation and for
ease of study, preterm birth has been categorized in 3 groups as shown in table 5.

Regarding adverse perinatal outcome, it was more common among preterm newborns of 29-32
weeks of gestation compared to those between 32-34 weeks and 34-37 weeks of gestation as shown in table
no.5. Mean birth weight was 1.29 kg for very preterm births, 1.97 kg for moderate preterm birth and 2.27 kg
for late preterm birth. Overall mean birth weight was 1.99 kg. Mean duration of hospital stay was 16.2 days
for very preterm birth, 7.6 days for moderate preterm birth and 3.17 days for late preterm birth. Overall
mean duration of hospital stay was 6.94 days.

Low APGAR score was found in 16 cases (88.88%) of very preterm birth, 5 cases (45.45%) of
moderate preterm birth and 6 cases (13%) of preterm births. NICU admission was 18 cases (100%) of very
preterm birth, 7 cases (63.63%) of moderate preterm birth and 7 cases (15.21%) of late preterm birth.
Overall NICU admission was 32 cases (42.66%). Perinatal mortality was seen among 5 cases (27.8%) of very
preterm birth, 1 case (9.09%) of moderate preterm birth and no mortality among late preterm birth. Overall

perinatal mortality was 6 cases (8%).
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Perinatal outcome 29-32 weeks 32-34 weeks 34-37 weeks
Mean birth weight (in kg) 1.29 1.97 2.27

Mean duration of hospital stay 16.2 days 7.6 days 3.17 days
Low APGAR scores 16 (88.88%) 5 (45.45%) 6 (13%)
NICU admission 18 (100%) 7 (63.63%) 7 (15.21%)
Perinatal mortality 5(27.8%) 1 (9.09%) 0

Table 5: Perinatal outcome

The perinatal morbidity is also categorized into three groups as per period of gestation as shown in
table 6. Perinatal morbidity is measured in terms of hyaline membrane disease or respiratory distress
syndrome, neonatal sepsis, neonatal hyperbilirubinemia and a combination of all of these. Perinatal morbidity
was also greater among preterm newborns born at 29-32 weeks of gestation compared to late preterm births.
Among very preterm births, 5 cases (27.8%) had respiratory distress syndrome (RDS), 3 cases (16.7%) had
only neonatal sepsis, 8 cases (44.4%) had both RDS and neonatal sepsis and 2 cases (11.1%) had RDS,
neonatal sepsis and hyperbilirubinemia. Among moderate preterm births, 6 cases (54.5%) had RDS, 1 case
(9.1%) had only neonatal sepsis, 1 case (9.1%) had both RDS and neonatal sepsis and 1 case (9.1%) had RDS,
neonatal sepsis and hyperbilirubinemia. 2 cases (18.2%) had no neonatal morbidity. Among late preterm
births, 4 cases (8.7%) had RDS, 5 cases (10.9%) had neonatal sepsis, 1 case (2.2%) had both neonatal sepsis
and RDS and 36 cases (78.3%) had no neonatal morbidities.

Perinatal morbidity 29-32 weeks 32-34 weeks 34-37 weeks
HMD or RDS 5(27.8%) 6 (54.5%) 4 (8.7%)
Neonatal sepsis 3 (16.7%) 1 (9.1%) 5 (10.9%)
Both RDS and neonatal sepsis 8 (44.4%) 1(9.1%) 1(2.2%)
RDS, neonatal sepsis and hyperbilirubinemia 2 (11.1%) 1(9.1%) 0
No neonatal morbidity 0 2 (18.2%) 36 (78.3%)

Total 18 cases 11 cases 46 cases

Table 6: Perinatal morbidity

DISCUSSION

The prevalence of preterm birth was 6.57% at Paropakar Maternity and Women'’s Hospital and this
was similar to the worldwide prevalence of 6 to 11%3- Similar prevalence of 6.9% was found in the study
done by Ojha N in 2015 at Tribhhuvan University Teaching Hospital, Kathmandu.!8

Out of these 75 cases, 16 cases (21.3%) were less than 20 years old, 32 cases (42.7%) were between
20-24 years old, 16 cases (21.3%) were between 25-29 years old, 4 cases (5.3%) were between 30-34 years
old, 6 cases (8%) were between 35-39 years old and 1 case (1.3%) was more than 40 years. The mean age
was 23.8 years, minimum age was 17 years and maximum age was 42 years. So, majority of cases were less

than 25 years of age (64%) in our study. A similar result was found in a study done by AAM Da Silva et al
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which showed increased incidence of preterm birth in teen age pregnancy.®® However our result doesn’t
comply with the study done by Waldenstrom U et al in 2017 which shows that advanced maternal age is
associated with an increased risk of preterm birth, irrespective of parity, especially very preterm birth.7°
Similarly a study done by Cobo T et al in 2020 showed that the risk of preterm delivery increases with
maternal age and women older than 35 years have an odds ratio (OR) of 1.4 with a 95% confidence interval
(CI) of 1.3-1.5 for spontaneous preterm delivery.’!

Out of 75 cases, most of them were primigravida (69.3%), 15 cases (20%) were in second parity, 7
cases (9.3%) were in third parity and only 1 case (1.3%) was grand multipara. So, our result does not show
increased incidence of preterm labour with multiparity as most cases were primigravida. A meta-analysis of
cohort studies done by Kozuki N et al showed similar result that nulliparous women below 18 years of age
had the highest risk of preterm birth across all age/parity categories (OR: 1.52, 95% CI: 1.40e1.66).22
However another systematic review done by Kazemier BM et al in 2014 showed multiparity and low inter-
pregnancy interval less than 6 months to be a strong risk factor for preterm birth.2+

A prior preterm delivery is one of the most consistently reported risk factors for preterm delivery.>71
However in our study most of the women were primigravida and so the recurrence risk was not significant.
Among 22 multiparous women, 8 women (36.3%) had history of previous preterm birth. This was similar to
study done by Goldenburg et al which showed the recurrence risk in women with a previous preterm delivery
ranging from 15% to more than 50%.>

Out of 75 cases, 7 cases (9.3%) had history of prior spontaneous or induced abortion. A systematic
review and meta-analysis done by Saccone G et al in 2016 concluded that prior surgical uterine evacuation is
an independent risk factor for preterm labour.”? Similarly, another systematic review of 16 studies done by
Swingle HM et al in 2009 showed that the OR for preterm birth increased with multiple induced abortions
and ranged from 1.25 (95% CI 1.03 to 1.48) following one abortion to 1.51 (95% CI 1.21 to 1.75) following
two or more abortions, and OR increased following one spontaneous abortion (adjusted OR 1.43, 95% CI
1.05 to 1.66; six studies) to following more than one spontaneous abortion (adjusted OR 2.27, 95% CI 1.98 to
2.81; seven studies).”3

38 cases (50.7%) were having normal body mass index (BMI 18-24.9), 34 cases (45.3%) were
overweight (BMI 25-29.9), and 3 cases (4%), were having grade 1 obesity (BMI 30-34.9). In our hospital,
many cases are unbooked cases and even for booked cases, pre-pregnancy body weight is not known. So, pre-
pregnancy BMI could not be measured in our study. Hence, we have calculated the BMI of patients at the time
of admission. Our study shows that overweight and obesity is a risk factor for preterm birth, but there were
no underweight cases as BMI was taken in 3rd trimester and it is not reliable.

Different studies have shown obesity and underweight both to be a risk factor for preterm birth. In a
systematic review and meta-analysis done by McDonald SD et al in 2010, although the overall risk of preterm
birth was similar in overweight and obese women and women of normal weight, the risk of induced preterm

birth was increased in overweight and obese women (relative risk 1.30, 95% confidence interval 1.23 to
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1.37).74

Similarly, another study done by AM Lynch et al in 2014 showed a significant increase in the overall
incidence of PTB at the extremes of BMI, a higher risk for PTB from spontaneous preterm labor at the lower
extremes of BMI, a higher risk for preterm premature rupture of the membranes at the upper extremes of
BMI and a higher risk for a medically indicated PTB at the lower and upper extreme of BML.75

In a retrospective cohort study done by Vinturache A et al in 2017, risk of spontaneous PTB was
increased in obese nulliparas (adjusted OR (aOR) 2.8, 95% CI 1.7 to 4.4) and underweight multiparas (aOR
2.2, 95%CI 1.3 to 3.8). The risk of elective PTB was increased in underweight nulliparas (aOR 1.8; 95% CI
1.04 to 3.4) and severely obese multiparas (aOR 1.4, 95% CI 1.02 to 3.8).7¢

In our study, only 2 cases were smoker and none of them were alcohol consumer or other drug
abuser, so it is difficult to make an inference regarding smoking and alcohol as a risk factor for preterm
labour from our study. In a population based case- Smith LK et al in 2015, they found that Women who
smoked during pregnancy were at 38% increased risk of preterm birth compared with non-smokers (RR
1.38,95% CI 1.04 to 1.84) while there was no significant effect of alcohol or recreational drug use on preterm
birth.7”

Out of 75 cases, 34 cases (45.3%) of preterm birth were due to spontaneous preterm labour in which
no cause was identifiable, 18 cases (24%) were due to preterm premature rupture of membrane, 18 cases
(24%) had some obstetrical indications for termination of pregnancy and 5 cases (6.7%) were due to
multifetal pregnancy. This result is somewhat similar to a study done by Goldenberg R]J et al in 2008 which
showed that 30-35% of preterm births have some obstetrical indications, 40-45 percent are due to
spontaneous preterm labour and 30-35% follow preterm membrane rupture.>

Similarly, in a study done by Moutquin JM in 2003, it was found that four main conditions explain
preterm birth: medically indicated (iatrogenic) preterm birth (25%; 18.7-35.2%), preterm premature
rupture of membranes (PPROM) (25%; 7.1-51.2%) spontaneous (idiopathic) preterm birth (40%; 23.2-
64.1%), multiple pregnancies (10% of all preterm births).7® This result is also similar to result in our study
with approximately similar percentages.

The obstetrical indications for induced preterm labour were- PIH (8 cases, 10.7%), reduced AFI (6
cases, 8%), and APH (4 cases, 5.3%). In a study done by Ananth CV et al in 2006, the underlying clinical
conditions necessitating medically indicated preterm births were preeclampsia (23%), IUGR or SGA (19%),
fetal distress (23%), placental abruption (12%) and others (47%). The others category included DM in
pregnancy, abnormalities of liquor volume, chronic kidney diseases and other medical or surgical illness
complicating pregnancy. This result is nearly similar to result of our study.” Similarly in another study done
by Meis PJ et al, the underlying conditions necessitating preterm births were preeclampsia (43%), fetal
distress (37%), placental abruption (7%), and others (13%) which is also somewhat similar to our study.8°

Similarly, Goldenberg R] et al in 2008 also concluded that preeclampsia, vaginal bleeding caused by

placental abruption or placenta previa, extremes in the volume of amniotic fluid—polyhydramnios or
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oligohydramnios, maternal medical disorders, such as thyroid disease, asthma, diabetes, and hypertension,
are associated with increased rates of preterm delivery, many of which are indicated because of maternal
complications.5

Most common risk factor associated with preterm birth was anemia (17 cases, 22.7%), among them
15 cases (20%) had mild anemia and 2 cases (2.7%) had moderate anemia. Other risk factors associated were
genitourinary infection (8 cases, 10.7%), hypertensive disorder of pregnancy (8 cases, 10.7%), reduced AFI (6
cases, 8%), hypothyroidism (5 cases, 6.7%) and no risk factors in 31 cases (41.3%). Regarding this
association, there are different results in different study and apart from risk factors in our study; there are
other risk factors as well which are associated with preterm labour.

In a case control study done by Jiang M et al in 2018, it was found that maternal age, prior history of
pregnancy and abortion, prenatal care, complications of pregnancy (includes hypertension, intrahepatic
cholestasis of pregnancy (ICP), fetal growth restriction (FGR), premature rupture of the membranes (PROM),
placenta previa, abnormal presentation, abnormal S/D ratio were significantly associated with preterm
birth.8?

In a cross sectional study done by Khanum MA in 2017, Premature rupture of membranes was found
to be the most common risk factor related with preterm labour in the present pregnancy. Genitourinary tract
infection was the next important risk factor of preterm labour (24.8%), patients had either vaginal infection
(19.5%) or urinary infection (21.4%) or both. Another important risk factor identified in this study was
antepartum haemorrhage which was cause in 11.4 % cases.82

In a systematic review and meta-analysis done by Devi T et al in 2020 in India, it was found that the
overall pooled risk of PTB varies with different risk factors such as gestational hypertension shows 19.16%
(95% CI 8.54 to 29.78, 12 = 84.09 %); 9.49% for gravida (95% CI 2.99 to 16.00, 12 = 86.07%), 8.34 % for
anaemia (95% CI 4.45 to 12.24, 12 = 79.88%)]; 8.34% for prior preterm birth (95% CI 4.45 to 12.24, 12 =
94.89%)] and4.61% for gestational diabetes (95% CI 1.48 to 7.73, 12 = 53.27%). Moreover, low
socioeconomic status, inadequate antenatal care, infections during pregnancy, and advance maternal age,
were also found to be potential risk factors of PTB among the Indian population.83

In an observational study done by Gurung A et al in 2020 in 14 public hospitals of Nepal, it was found
that nulliparity (aOR 1.33; 1.20-1.48), multiple delivery (aOR 6.63; 5.16-8.52), severe anemia during
pregnancy (aOR 3.27; 2.21-4.84), less than 4 antenatal visits during pregnancy (aOR 1.49; 1.38-1.61) and
maternal age less than 20 years (aOR 1.26;1.15-1.39) were significant risk factors of preterm birth.8+

Regarding perinatal outcome, it depends on weeks of gestation and birth weight. So, we classified
preterm births as extremely preterm (<28 weeks); very preterm (28-<32 weeks); moderate preterm (32-
<34 weeks); and late preterm (34-<37 weeks of gestation).! In our country, preterm babies less than 28
weeks are not viable and so they were excluded from study. Among 75 cases, 18 cases (24%) were between
29-32 weeks of gestation, 11 cases (14.7%) were between 32-34 weeks of gestation and 46 cases (61.3%)

were between 34-37 weeks of gestation.
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The overall perinatal mortality for preterm baby was 8% (6 cases) in our study, it was 27.80 % for
very preterm babies between 28-<32 weeks, and 9.09% for moderate preterm babies between 32-<34 weeks
and no mortality among late preterm babies. Perinatal mortality was highest among very preterm babies.
Overall NICU admission was 32 cases (42.66%) and low APGAR score was 27 cases (36%). NICU admission
rate was also highest among very preterm babies (100%) compared to moderate preterm babies (63.63%)
and late preterm birth (15.21%).

A similar result was found in a descriptive study done by Chaudhary K et al in 2020 in India, in which
46% babies were admitted in NICU for various reasons and 12% babies had perinatal death.85

Another similar result was found in a cohort study done by Mathew SM et al in 2018 in which
perinatal mortality was 9.33% and NICU admission was 20%.>

However, another study showed poor neonatal outcome in preterm birth. This study done by Al-
Assadi AF et al in 2018 showed that Perinatal death among preterm birth was 34.7%, antepartum
haemorrhage and congenital abnormalities were the common causes of stillbirth, whereas respiratory
distress syndrome was the common cause of early neonatal deaths. Neonatal death rate was 84.3% in babies
with birth weight less than 1000 grams.86

In a descriptive retrospective study done in our country by Shrestha S et al in 2010, the neonatal
mortality among preterm babies was 20.6%, the mortality rate in extremely low birth weight and very low
birth weight was 80% and 39.5% respectively. The common causes of death were hyaline membrane disease
(64.5%), sepsis (58.06%) and necrotizing enterocolitis (25.8%).1°

In our study mean birth weight was 1.29 kg for very preterm births, 1.97 kg for moderate preterm
birth and 2.27 kg for late preterm birth. Overall mean birth weight was 1.99 kg.

A similar result was found in a descriptive study done by Chaudhary K et al in 2020 in India in which
Mean birth weight of preterm baby was 1.7 + 0.4 Kg.85

In our study, mean duration of hospital stay was 16.2 days for very preterm babies, 7.6 days for
moderate preterm babies and 3.17 days for late preterm babies. Overall mean duration of hospital stay was
6.94 days.

The perinatal morbidity is also categorized into three groups as per period of gestation. Perinatal
morbidity is measured in terms of hyaline membrane disease or respiratory distress syndrome, neonatal
sepsis, neonatal hyperbilirubinemia and a combination of all of these. Perinatal morbidity was also greater
among preterm newborns born at 29-32 weeks of gestation compared to late preterm births. Among very
preterm births, 5 cases (27.8%) had respiratory distress syndrome (RDS), 3 cases (16.7%) had only neonatal
sepsis, 8 cases (44.4%) had both RDS and neonatal sepsis and 2 cases (11.1%) had RDS, neonatal sepsis and
hyperbilirubinemia. Among moderate preterm births, 6 cases (54.5%) had RDS, 1 case (9.1%) had only
neonatal sepsis, 1 case (9.1%) had both RDS and neonatal sepsis and 1 case (9.1%) had RDS, neonatal sepsis
and hyperbilirubinemia. 2 cases (18.2%) had no neonatal morbidity. Among late preterm births, 4 cases

(8.7%) had RDS, 5 cases (10.9%) had neonatal sepsis, 1 case (2.2%) had both neonatal sepsis and RDS and 36
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cases (78.3%) had no neonatal morbidities.

Our result shows that there is greatest risk of hyaline membrane disease and neonatal sepsis in very
preterm birth compared to moderate and late preterm births. There was 100% neonatal morbidity among
very preterm babies while 2 babies (18.2%) of moderate preterm babies had no neonatal morbidity and 36
babies (78.3%) of late preterm babies had no neonatal morbidity.

Comparing neonatal morbidity among preterm babies, a similar result was found in a descriptive
retrospective study done in our country by Shrestha S et al in 2010, in which Common morbidities were
clinical sepsis (66.7%), hyperbilirubinemia (58.8%), birth asphyxia (26.8%) and hyaline membrane disease
(23.5%).1°

In another descriptive study done by Chaudhary K et al in 2020 in India, the common neonatal
morbidities werebirth asphyxia (42%) followed by extreme prematurity (16%), septicemia (12%) jaundice
(11%), RDS (10%) and hypoglycaemia (7%).8> This result is slightly different from our study because RDS
was most common neonatal morbidity in our study, but the leading morbidity birth asphyxia may be due to
RDS.

Similarly, in a retrospective study done by Paudel L et al in 2018 in western Nepal, common
morbidities were Sepsis (40.9%), Jaundice (28%), Respiratory Distress Syndrome (RDS) (14%) and
necrotizing enterocolitis (2.2%). Case fatality rate was significantly high in RDS (45.1%) and perinatal
asphyxia (11.1%). Overall survival rate was 75.26%.87

A different result was seen in a prospective study done by Mathew SM et al in 2018 which showed
that most common neonatal morbidity was hyperbilirubinemia (54.7%) followed by RDS (23%), neonatal
sepsis (5%) and perinatal mortality of 9.86%.¢ Neonatal hyperbilirubinemia was the leading complication in
the late preterm babies while RDS was leading complication in moderate preterm babies while neonatal
sepsis was equally common in both moderate and late preterm babies.® Hence, we can say that RDS and
neonatal sepsis is the most common neonatal morbidity among preterm babies followed by

hyperbilirubinemia and morbidities decrease with increasing period of gestation.

CONCLUSION

In our study total 75 cases of preterm labour were enrolled meeting the inclusion criteria after taking
informed consent. Incidence of preterm birth at Paropakar Maternity and Women’s Hospital was 6.57%. 64%
cases were less than 25 years old and 69.3% cases were primigravida suggesting that young maternal age and
primiparity is a risk factor for preterm birth. 45.3% cases were overweight (BMI 25-29.9). Smoking, alcohol
consumption and drug abuse was not associated with preterm labour.14.6% cases had either a history of
preterm birth or abortion.

Spontaneous preterm labour was most common (45.3%) followed by PPROM (24%), induced
preterm birth for obstetrical indications (24%) and multifetal pregnancy (6.7%). The obstetrical indications

were PIH (10.7%), abnormal AFI (8%) and APH (5.3%). Other common risk factors associated with preterm
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births were anemia (22.7%), genitourinary infection (10.7%), PIH (10.7%), reduced AFI (8%) and
hypothyroidism (6.7%).

On the basis of gestational age, 24% cases were very preterm, 14.7% cases were moderate preterm
and 61.3% cases were late preterm. Adverse perinatal outcome was worst among very preterm births.
Overall perinatal mortality rate was 8%, mean birth weight was 1.99 kg, mean duration of hospital stay was
6.94 days, NICU admission was 42.66%. Most common neonatal morbidity was RDS (37.33%) followed by
neonatal sepsis (29.33%) and hyperbilirubinemia (4%) while 50.67% cases had no neonatal morbidity and
most of them were late preterm births.

Hence, the main risk factors for preterm birth were primigravida, young maternal age, overweight,
previous history of preterm labour and abortion, PPROM, multifetal pregnancy, PIH, abnormal AFI, APH,
anemia, genitourinary infections and hypothyroidism. Late preterm birth was more common while perinatal
morbidity and mortality was more common among very preterm birth. Most common neonatal morbidity
was RDS followed by neonatal sepsis and hyperbilirubinemia.

Limitations:

The study population in this study was small and it’s difficult to implicate the data obtained from
such small sample to entire population. This study was done at a single center. Time frame was relatively
shorter. Extremely preterm birth was excluded from the study so overall burden of preterm labour, perinatal
morbidity and mortality was not accurate.

Recommendations:

Most of the etiological factors of PTB are modifiable and hence giving community awareness and
preconception counseling should be emphasized to diminish the health consequences and burden of preterm

birth.

REFERENCES

1. Howson CP, Kinney MV, Lawn ]. March of Dimes, PMNCH, Save the Children, WHO; 2012. Born Too Soon:
the global action report on preterm birth.

2. Quinn JA, Munoz FM, Gonik B, Frau L, Cutland C, Mallett-Moore T, et al. Preterm birth: Case definition &
guidelines for data collection, analysis, and presentation of immunisation safety data. Vaccine.
2016;34(49):6047-56.

3. Stacy B, Daniel W, Lale S, Anapilar B, Mario M, Jennifer HR et al. The worldwide incidence of preterm
birth: a systematic review of maternal mortality and morbidity. Bulletin World Health Organization.
2010:88:31-8

4. Heron M., Sutton PD, Xu ], Ventura SJ, Strobino DM, Guyer B. (2010). Annual summary of vital statistics:
2007. Pediatrics, 125(1), 4-15.

5. Goldenberg R], Culhane JF, IAMS ]D, Romero R. Epidemiology and causes of preterm birth. The lancet.

55
IJSIT (www.ijsit.com), Volume 12, Issue 2, March-April 2023



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Dr Nita Yadav et al., IJSIT, 2023, 12(2), 038-061

2008;371:75-84.

Mathew SM, Kumar A. A prospective analysis of the risk factors and the perinatal outcome of preterm
labour. Int ] Reprod Contracept Obstet Gynecol 2018;7:4833-9.

Menon R. Spontaneous preterm birth, a clinical dilemma: etiologic, pathophysiologic and genetic
heterogeneities and racial disparity. Acta Obstet Gynecol Scand 2008; 87(6):590-600.

Mathews TJ, Macdorman MF. Infant mortality statistics from the 2007 period linked birth/ infant death
data set. National Vital Stat Reports. 2017;59:1-30

Ananth CV, Joseph KS, Oyelese Y, Demissie K, Vintzileos AM. Trends in preterm birth and perinatal
mortality among singletons: United States, 1989 through 2000. Obstet Gynecol. 2005;105(5):1084-91.
Blencowe H, Cousens S, Chou D, et al. Born Too Soon Preterm Birth Action Group. Born too soon: the
global epidemiology of 15 million preterm births. Reprod Health. 2013; 10 suppl 1: S2.

Dolatian M, Mirabzadeh A, Forouzan AS, Sajjadi H, Alavi Majd H, Moafi F. Preterm Delivery and Psycho-
Social Determinants of Health Based on World Health Organization Model in Iran: A Narrative Review.
Glob ] Health Sci. 2012 ;5(1):52- 64.

Shubhada S, Kambale S, Phalke B. Determinants of Preterm Labour in a Rural Medical College Hospital in
Western Maharashtra. Nepal ] Obstet. 2013;8(1):31-3.

Offiah I, Donoghue K, Kenny C. Clinical risk factors for preterm birth. Preterm Birth- Mother and Child.
2012

Boyle EM, Poulsen G, Field D]J. Effects of gestational age at birth on health outcomes at 3 and 5 years of
age: Population based cohort study. British Medical Journal. 2012;344:896-8.

Vogel JP, Oladapo OT, Manu A, Gulmezoglu AM, Bahl R. New WHO recommendations to improve the
outcomes of preterm birth. Lancet Glob Health (2015) 3:e589-90.

Beck S, Wojdyla D, Say L: The worldwide incidence of preterm birth: a systematic review of maternal
mortality and morbidity. Bulletin of World Health Organization 2010;88(1):31-8.

Koirala AK, Bhatta DN. Low birth weight babies among hospital deliveries in Nepal. A hospital based
study. Internal Journal of Women's Health. 2015;7:581-85

Ojha N. Maternal Factors for Low Birth Weight and Preterm Birth At Tertiary Care Hospital. Journal of the
Nepal Medical Association. 2015;53(200):250-5

Shrestha S, Dangol Singh S, Shrestha M, Shrestha RP. Outcome of preterm babies and associated risk
factors in a hospital. ] Nepal Med Assoc. 2010; 50(4):286-90.

Vogel JP, Chawanpaiboon S, Moller AB, Watananirun K, Bonet M, Lumbiganon P. The global epidemiology
of preterm birth. Best Practice & Research Clinical Obstetrics & Gynaecology. 2018 Oct 1;52:3-12.

Kramer MS, Papageorghiou A, Culhane |, Bhutta Z, Goldenberg RL, Gravett M, et al. Challenges in defining
and classifying the preterm birth syndrome. Am ] Obstet Gynecol 2012;206(2):108e12.

Kozuki N, Lee AC, Silveira MF, Sania A, Vogel JP, Adair L, et al. The associations of parity and maternal age

with small-for gestational-age, preterm, and neonatal and infant mortality: a meta-analysis. BMC Public

56
IJSIT (www.ijsit.com), Volume 12, Issue 2, March-April 2023



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

Dr Nita Yadav et al., IJSIT, 2023, 12(2), 038-061

Health 2013;13(Suppl. 3):S2.

Ruiz M, Goldblatt P, Morrison ], Kukla L, Svancara ], Riitta-Jarvelin M, et al. Mother's education and the
risk of preterm and € small for gestational age birth: a DRIVERS meta-analysis of 12 European cohorts. ]
Epidemiol Community Health 2015; 69(9):826e33.

Kazemier BM, Buijs PE, Mignini L, Limpens ], de Groot CJ, Mol BW, et al. Impact of obstetric history on the
risk of spontaneous preterm birth in singleton and multiple pregnancies: a systematic review. BJOG
2014;121(10):1197e208.

Conde-Agudelo A, Rosas-Bermudez A, Castano F, Norton MH. Effects of birth spacing on maternal,
perinatal, infant, and child health: a systematic review of causal mechanisms. Stud Fam Plann
2012;43(2):93e114.

Barros-Silva ], Pedrosa AC, Matias A. Sonographic measurement of cervical length as a predictor of
preterm delivery: a systematic review. | Perinat Med 2014;42(3):281-93.

Faber T, Kumar A, Mackenbach JP, Millett C, Basu S, Sheikh A, et al. Effect of tobacco control policies on
perinatal and child health: a systematic review and meta-analysis. Lancet Public Health 2017;2(9):e420-
37.

Cunnington M, Kortsalioudaki C, Heath P. Genitourinary pathogens and preterm birth. Curr Opin Infect
Dis 2013;26(3): 219-30.

Committee on Practice Bulletins-Obstetrics TeACoOaG. Practice bulletin no. 130: prediction and
prevention of preterm birth. Obstet Gynecol 2012;120(4):964-73.

Saccone G, Perriera L, Berghella V. Prior uterine evacuation of pregnancy as independent risk factor for
preterm birth: a systematic review and meta-analysis. Am ] Obstet Gynecol 2016;214(5):572-91.

Di Renzo GC, Tosto V, Giardina I, The biological basis and prevention of preterm birth, Best Practice &
Research Clinical Obstetrics & Gynaecology (2018)

Romero R, Dey SK, Fisher S]. Preterm labor: one syndrome, many causes. Science. 2014; 345:760- 765.
Wadhwa PD et al, Stress and preterm birth: neuroendocrine, immune/inflammatory and vascular
mechanisms. Matern Child Health |, 2001; 5(2): p. 119-25.

Romero R, Espinoza ], Goncalves LF, Kusanovic JP, Friel LA, Nien JK. Inflammation in preterm and term
labour and delivery. Semin Fetal Neonatal Med 2006; 11(5):317-26.

Tan H, Yi L, Rote NS, Hurd WW, et al. Progesterone receptor-A and -B have opposite effects on
proinflammatory gene expression in human myometrial cells: implications for progesterone actions in
human pregnancy and parturition. ] Clinic Endocrinol Metab 2012; 97(5):E719-30.

Kouky M, Malickova K, Hrdy ], Cerny A, Hrbackova H, Simiak P et al. The role of maternal immunity and
woman'’s microbiome in the pathogenesis of preterm labor. Ceska Gynekol 2017; 82(5): 407-410.

Cho [, Blaser M]. The human microbiome: at the interface of health and disease. Nat Rev Genet 2012;
13(4):260-270.

Cobb CM, Kelly PJ, Williams KB, Babbar S, Angolkar M, Derman R]. The oral microbiome and adverse

57
IJSIT (www.ijsit.com), Volume 12, Issue 2, March-April 2023



39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Dr Nita Yadav et al,, IJSIT, 2023, 12(2), 038-061

pregnancy outcomes. Int ] Womens Health 2017; 9:551-559.

Kim YM, Bujold E, Chaiworapongsa T, Gomez R, et al. Failure of physiologic transformation of the spiral
arteries in patients with preterm labor and intact membranes. Am ] Obstet Gynecol. 2003;189:1063.
Philippe M. Cell-free Fetal DNA: a trigger for parturition. N Engl ] Med 2014; 370(26):2534-6.

Jakobsen TR, Clausen FB, Rode L, Dziegiel MH, Tabor A. High levels of fetal DNA are associated with
increased risk of spontaneous preterm delivery. Prenat Diagn 2012; 32(9): 840-5.

Chaemsaithong P, Romero R, et al. Comparison of rapid MMP-8 and interleukin-6 point-of-care tests to
identify intra-amniotic inflammation/infection and impending preterm delivery in patients with preterm
labor and intact membranes. ] Matern Fetal Neonatal Med. 2017; 1-17.

Cobo T, Kacerovsky M, Jacobsson B. Noninvasive sampling of the intrauterine environment in women
with preterm labor and intact membranes. Fetal diagnosis and therapy. 2018;43:241-9.

Van der Krogt L, Ridout AE, Seed PT, Shennan AH. Placental inflammation and its relationship to
cervicovaginal fetal fibronectin in preterm birth. European Journal of Obstetrics & Gynecology and
Reproductive Biology. 2017 Jul 1;214:173-7.

Thinkhamrop ], Hofmeyr GJ, Adetoro O, Lumbiganon P, Ota E. Antibiotic prophylaxis during the second
and third trimester to reduce adverse pregnancy outcomes and morbidity. Cochrane database of
systematic reviews. 2015(1).

American College of Obstetricians and Gynecologists. Practice Bulletin No. 171: Management of Preterm
Labor. Obstetrics and gynecology. 2016 Oct;128(4):e155.

Romero R, Yeo L, Miranda ], Hassan SS, Conde-Agudelo A, Chaiworapongsa T. A blueprint for the
prevention of preterm birth: vaginal progesterone in women with a short cervix. Journal of perinatal
medicine. 2013 Jan 1;41(1):27-44.

Renthal NE, Koriand'r CW, Montalbano AP, Chen CC, Gao L, Mendelson CR. Molecular regulation of
parturition: a myometrial perspective. Cold Spring Harbor perspectives in medicine. 2015 Nov
1;5(11):a023069.

Berghella V, Odibo AO, Tolosa JE. Cerclage for prevention of preterm birth in women with a short cervix
found on transvaginal ultrasound examination: a randomized trial. American journal of obstetrics and
gynecology. 2004 Oct 1;191(4):1311-7.

Owen ], Hankins G, lams ]D, Berghella V, Sheffield JS, Perez-Delboy A, Egerman RS, Wing DA, Tomlinson
M, Silver R, Ramin SM. Multicenter randomized trial of cerclage for preterm birth prevention in high-risk
women with shortened midtrimester cervical length. American journal of obstetrics and gynecology.
2009 Oct 1;201(4):375-e1.

Berghella V, Rafael TJ, Szychowski JM, Rust OA, Owen ]. Cerclage for short cervix on ultrasonography in
women with singleton gestations and previous preterm birth: a meta-analysis. Obstetrics & Gynecology.
2011 Mar 1;117(3):663-71.

Mwansa-Kambafwile ], Cousens S, Hansen T, Lawn JE. Antenatal steroids in preterm labour for the

58
IJSIT (www.ijsit.com), Volume 12, Issue 2, March-April 2023



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Dr Nita Yadav et al., IJSIT, 2023, 12(2), 038-061

prevention of neonatal deaths due to complications of preterm birth. International journal of
epidemiology. 2010 Apr 1;39(suppl_1):i122-33.

Periviable Birth. Obstetric Care Consensus No. 3. American College of Obstetricians and Gynecologists.
Obstet Gynecol 2015;126:e82-94.

Roberts D, Dalziel SR. Antenatal corticosteroids for accelerating fetal lung maturation for women at risk
of preterm birth. Cochrane Database of Systematic Reviews 2006, Issue 3. Art. No.: CD004454

Crowther CA, McKinlay CJ, Middleton P, Harding JE. Repeat doses of prenatal corticosteroids for women
at risk of preterm birth for improving neonatal health outcomes. Cochrane Database of Systematic
Reviews 2015, Issue 7. Art. No.: CD003935. DOI: 10.1002/14651858.CD003935.

Antenatal corticosteroid therapy for fetal maturation. Committee Opinion No. 475. American College of
Obstetricians and Gynecologists. Obstet Gynecol 2011;117:422-4.

Antenatal corticosteroids revisited: repeat courses. NIH Consens Statement 2000;17(2):1-18.
Conde-Agudelo A, Romero R. Antenatal magnesium sulfate for the prevention of cerebral palsy in
preterm infants less than 34 weeks’ gestation: a systematic review and meta-analysis. Am ] Obstet
Gynecol 2009;200:595-609.

King JF, Flenady V, Murray L. Prophylactic antibiotics for inhibiting preterm labour with intact
membranes. Cochrane Database of Systematic Reviews 2002, Issue 4. Art. No.. CD000246. DOI:
10.1002/14651858.CD000246.

Premature rupture of membranes. ACOG Practice Bulletin No. 80. American College of Obstetricians and
Gynecologists. Obstet Gynecol 2007;109:1007-19.

Norman JE, Marlow N, Messow CM, et al: Vaginal progesterone prophylaxis for preterm birth (the
OPPTIMUM study): a multicenter, randomized, double-blind trial. Lancet 387(10033):2106, 2016

Prior M, Hibberd R, Asemota N, et al: Inadvertent P-hacking among trials and systematic reviews of the
effect of progestogens in pregnancy? A systematic review and meta-analysis. BJOG 124(7):1008, 2017
Sosa C, Althabe F, Belizan ], et al: Bed rest in singleton pregnancies for preventing preterm birth.
Cochrane Database Syst Rev 1:CD003581, 2004

Terkildsen MF, Parilla BV, Kumar P, et al: Factors associated with success of emergent secondtrimester
cerclage. Obstet Gynecol 101:565, 2003

Hawkins ]S: Lower Genital Tract Procedures. In Yeomans ER, Hoffman BL, Gilstrap LC III, et al (eds):
Cunningham and Gilstrap’s Operative Obstetrics, 3rd ed. New York, McGraw-Hill Education, 2017

Bond DM, Middleton P, Levett KM, et al: Planned early birth versus expectant management for women
with preterm prelabour rupture of membranes prior to 37 weeks’ gestation for improving pregnancy
outcome. Cochrane Database Syst Rev 3:CD004735, 2017

American College of Obstetricians and Gynecologists. Prelabor rupture of membranes: ACOG Practice
Bulletin, Number 217. Obstetrics and gynecology. 2020 Mar;135(3):e80-97.

Mercer BM, Arheart KL: Antimicrobial therapy in expectant management of preterm premature rupture

59
IJSIT (www.ijsit.com), Volume 12, Issue 2, March-April 2023



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Dr Nita Yadav et al,, IJSIT, 2023, 12(2), 038-061

of the membranes. Lancet 346:1271, 1995

Da Silva AA, Simdes VM, Barbieri MA, Bettiol H, Lamy-Filho F, Coimbra LC, Alves MT. Young maternal age
and preterm birth. Paediatric and perinatal epidemiology. 2003 Oct;17(4):332-9.

Waldenstrom U, Cnattingius S, Vixner L, Norman M. Advanced maternal age increases the risk of very
preterm birth, irrespective of parity: a population-based register study. BJOG: An International Journal of
Obstetrics & Gynaecology. 2017 Jul;124(8):1235-44.

Cobo T, Kacerovsky M, Jacobsson B. Risk factors for spontaneous preterm delivery. International Journal
of Gynecology & Obstetrics. 2020 Jul;150(1):17-23.

Saccone G, Perriera L, Berghella V. Prior uterine evacuation of pregnancy as independent risk factor for
preterm birth: a systematic review and meta-analysis. American journal of obstetrics and gynecology.
2016 May 1;214(5):572-91.

Swingle HM, Colaizy TT, Zimmerman MB, Morriss FH. Abortion and the risk of subsequent preterm birth:
a systematic review with meta-analyses. Database of Abstracts of Reviews of Effects (DARE): Quality-
assessed Reviews [Internet]. 2009.

McDonald SD, Han Z, Mulla S, Beyene ]. Overweight and obesity in mothers and risk of preterm birth and
low birth weight infants: systematic review and meta-analyses. Bmj. 2010 Jul 20;341.

Lynch AM, Hart JE, Agwu OC, Fisher BM, West NA, Gibbs RS. Association of extremes of pre pregnancy
BMI with the clinical presentations of preterm birth. American journal of obstetrics and gynecology. 2014
May 1;210(5):428-€1.

Vinturache A, McKeating A, Daly N, Sheehan S, Turner M. Maternal body mass index and the prevalence of
spontaneous and elective preterm deliveries in an Irish obstetric population: a retrospective cohort
study. BM] open. 2017 Oct 1;7(10):e015258.

Smith LK, Draper ES, Evans TA, Field D], Johnson S], Manktelow BN, Seaton SE, Marlow N, Petrou S, Boyle
EM. Associations between late and moderately preterm birth and smoking, alcohol, drug use and diet: a
population-based case-cohort study. Archives of Disease in Childhood-Fetal and Neonatal Edition. 2015
Nov 1;100(6):F486-91.

Moutquin JM. Classification and heterogeneity of preterm birth. BJOG: An International Journal of
Obstetrics & Gynaecology. 2003 Apr;110:30-3.

Ananth CV, Vintzileos AM. Maternal-fetal conditions necessitating a medical intervention resulting in
preterm birth. Am J Obstet Gynecol 2006;195:1557-1563.

Meis PJ, Michielutte R, Peters T], Wells HB, Sands RE, Coles EC, Johns KA. Factors associated with preterm
birth in Cardiff, Wales. II. Indicated and spontaneous preterm birth. Am J Obstet Gynecol 1995;173:597 -
602.

Jiang M, Mishu MM, Lu D, Yin X. A case control study of risk factors and neonatal outcomes of preterm
birth. Taiwanese Journal of Obstetrics and Gynecology. 2018 Dec 1;57(6):814-8.

Khanum MA. Risk Factors and Outcome of Preterm Labour in Tertiary Health Centre. Bangladesh Journal

60
IJSIT (www.ijsit.com), Volume 12, Issue 2, March-April 2023



83.

84.

85.

86.

87.

Dr Nita Yadav et al., IJSIT, 2023, 12(2), 038-061

of Obstetrics & Gynaecology. 2017;32(2):90-3.

Devi T, Singh H. Prevalence and risk factors associated with preterm birth in India: Systematic review and
meta-analysis. Authorea Preprints. 2020 Apr 22.

Gurung A, Wrammert ], Sunny AK, Gurung R, Rana N, Basaula YN, Paudel P, Pokhrel A, Ashish KC.
Incidence, risk factors and consequences of preterm birth-findings from a multi-centric observational
study for 14 months in Nepal. Archives of Public Health. 2020 Dec;78(1):1-9.

Chaudhary K, Hooja N, Mital P, Kumari U, Sethi S, Chaudhary A. A Study of Perinatal Outcome in Women
with Preterm Labour at a Tertiary Care Hospital. Age. 2020;20:20-35.

Al-Assadi AF, Al-Haroon DS, Al-Rubaye A, Abdul-Rahman BA. Risk Factors and neonatal outcome among
preterm birth at Basrah central hospitals. The Medical Journal of Basrah University. 2018 Dec 1;36(2):87-
96.

Paudel L, Kalakheti B, Sharma K. Prevalence and outcome of preterm neonates admitted to neonatal unit

of a tertiary care center in Western Nepal. Journal of Lumbini Medical College. 2018 Dec 8;6(2).

61
IJSIT (www.ijsit.com), Volume 12, Issue 2, March-April 2023



