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ABSTRACT 
Background

Preterm delivery is one of the major determinants of neonatal morbidity and 
mortality and has long term adverse health outcomes.

Objective

To study the risk factors of preterm deliveries and the clinical profile of preterm 
births presenting to a tertiary center in Kavre district. 

Method 

A hospital based prospective study was carried out in the Department of Pediatrics 
and Department of Obstetrics and Gynaecology, Dhulikhel Hospital, Kavre from 1st 

April 2016 to 31st October 2017.

Result

Study included 152 babies born premature and attending Dhulikhel Hospital. There 
were 5.26% babies less than 1000 grams and the least weight being 700 grams. 
Majority of the premature babies were male (57.24%). Most of the babies were in 
the gestational age of 28 to 32 weeks (60%). Steroids were given to 42.10% of the 
cases. Mode of delivery was vaginal route (60.53%) followed by cesearean section 
in 37.50%. Hyperbilirubinemia (53.29%), neonatal sepsis (46.05%) and respiratory 
distress syndrome (43.42%) were the commonest morbid conditions. Among the 152 
cases, mortality was seen in 13.82%. The minimum weight to have survived was 900 
grams. The most common modifiable risk factors responsible for preterm birth in 
mother were inadequate antenatal visits (29.60%), history of premature rupture of 
membranes (28.29%), history of urinary tract infection (21.05%) and weight less than 
45 kg (14.47%). The non modifiable risk factors were mothers with blood group A 
(33.55%) and height of less than 145 cm (20.40%).

Conclusion

The modifiable risk factors such as inadequate antenatal visits, history of premature 
rupture of the membranes and urinary tract infection and under weighing mothers 
can be corrected by early interventions and preventive measures which will help in 
reducing perinatal morbidity and mortality.
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INTRODUCTION
The WHO defines preterm birth as any birth before 37 
completed weeks of gestation, or fewer than 259 days 
since the first day of the women’s last menstrual period 
(LMP) and this can be further subdivided on the basis of 
gestational age: extremely preterm (<28 weeks), very 
preterm (28-32 weeks), and moderate or late preterm 
(32-37 completed weeks of gestation).1 Complications of 
preterm birth are the single largest direct cause of neonatal 
deaths, responsible for 35% of the world’s 3.1 million 
deaths a year, and the second most common cause of 
under-5 deaths after pneumonia. In almost all developing 
countries of the world, preterm birth is the leading cause 
of child death.2

Adaptation to the extra uterine life is difficult for the 
preterm babies and immaturity of their body systems 
lead to problems as these premature babies are prone 
to respiratory distress syndrome, hyperbilirubnemia, 
inadequate thermal regulation, necrotizing enterocolitis 
which increases their mortality and morbidity. In comparison 
to children born at term, preterm infants face to higher 
risk of several disabilities including neuro-developmental 
impairments, gastrointestinal complications, cerebral 
palsy, sensory deficits, learning disabilities, and respiratory 
illness.3 However, some of these early births and a majority 
of the resulting deaths can be prevented with proven, low 
cost interventions.

Approximately 45-50% of preterm births are idiopathic, 
30% are related to preterm rupture of membranes (PROM) 
and another 15-20% are attributed to medically indicated 
or elective preterm deliveries.4,5 Infant mortality and 
morbidity from preterm birth can be reduced through 
interventions delivered to the mother before or during 
pregnancy, and to the preterm infant after birth.6

This study is carried out to identify at-risk women and risk 
factors for preterm birth which is essential for targeting 
of the services and commencement of risk-specific 
interventions and/or preventive measures.

METHODS
This prospective longitudinal study was carried out in the 
Department of Paediatrics and Obstetrics and Gynecology 
at Dhulikhel Hospital, Kavre. It was conducted on 152 
women and their baby and the study duration was nineteen 
months, from 1st April 2016 to 31st October 2017. The study 
group consisted of women giving birth to preterm babies 
and those women who delivered outside and babies were 
admitted in this hospital with diagnosis of prematurity. 

The data was collected by interviewing the mothers 
and observing medical records of the newborn and the 
questionnaire was filled by the principal investigator. The 
study was conducted after obtaining approval from the 
Institutional Review Committee. Written consent was 

taken from the parents after explaining the study in simple 
and understandable language.

The following variables were evaluated: parity, age at the 
time of conception (young age is maternal age <19 years and 
advanced maternal age is >35 years) , maternal weight and 
height, antenatal visits, previous abortion, prior preterm 
delivery, interpregnancy interval, chorioamnionitis, 
premature rupture of membranes, urinary tract infection, 
polyhydraminos (defined as amniotic fluid index [AFI] of 
more than 25 cm) and oligohydraminos (AFI of less than 
5 cm).7,8

The current WHO recommendation is that each woman 
receives a minimum of four goal-oriented or focused ANC 
visits for low risk deliveries, to be supervised or attended 
by a skilled ANC attendant.9 The timing of the first visit 
should be before 16 weeks of pregnancy, the second 
visit should be between 24 and 26 weeks, the third visit 
between 30 and 32 weeks, and the fourth visit between 36 
and 38 weeks.10

In the natal period, gestational age was assessed using 
date of last menstrual period and confirmed by Modified 
Ballard Score method. Place and mode of delivery, birth 
weight, APGAR scores, any congenital anomalies were 
noted. Birth weight less than 10th percentile for gestational 
age was classified as small for gestational age.11 In cases of 
NICU admission, morbidities were observed and managed 
accordingly, duration of antibiotics and outcome of the 
cases were noted.

All the data were entered in Microsoft excel and analyzed 
by SPSS version 16. 

RESULTS
The preterm babies are mostly male where the male to 
female ratio is 1.33:1. Among the 152 cases, 132 (86.85%) 
were inborn and 20 (13.15%) were out born. The outborn 
born babies were either delivered in health post (8.55%), 
home (2.63%) or inside the ambulance (1.97%). The 
delivery was vaginally in 92 (60.53%), lower segment 
cesarean section 57 (37.50%), instrumental delivery 2 
(1.32%) and vaginal birth after cesarean in 1 (0.65%) case. 
The most common presentation was vertex 119 (78.30%) 
followed by breech 27 (17.75%) and 6 (3.95%) cases had 
transverse presentation. 

Out of the 8 cases less that 1000 gms, the smallest weight 
was 700 grams and the least weight to have survived 
was 900 grams. Steroids was given to 64 (42.10%) before 
delivery. Among them 26 (40.62%) received a single dose 
of steroids and 38 (59.38%) received two doses which was 
given 12 hours apart. Congenital anomalies was seen in 8 
(5.26%) of cases which included tracheoesophageal fistula, 
cleft lip, cleft palate, club foot, gastrochiasis, aqueductal 
stenosis and appendages on the upper limbs. NICU 
admission was needed in 122 (80.26%) for low birth weight 
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or to manage the complications. Rest 30 (19.74%) were 
managed in the neonatal ward in Department of Pediatrics 
or mother side in Obstetrics department. 

These comorbid conditions mentioned in table 2 may 
have occurred alone or in combination with each other. 
Hyperbilirubinemia (53.29%) was the most common 
complication noted and phototherapy was given to all 
these cases. Diagnosis of neonatal sepsis (46.05%) was 
made both clinically or on the basis of laboratory report 
and antibiotics was given accordingly. Prophylactic CPAP 
was started in most of the cases with respiratory distress 
syndrome (43.42%). The diagnosis of RDS was made 
clinically and radiologically. Surfactant was given in only 
two cases because of the financial constraint.

medical advice and remaining 11 (42.31%) expired. Septic 
screening was sent only if required and if consent was given 
by the parents. It was found to be abnormal in 37.5% of the 
cases. Antibiotics was not mandatory to all and was started 
only if clinical features of sepsis was noted or any risk factor 
in mother was found. The antibiotic was given as per the 
hospital protocol. Duration of treatment was decided by 
the improvement in the clinical condition and laboratory 
results. In 42 (27.63%) multiple antibiotics was required 
and were upgraded depending upon the deterioration in 
their conditions.

Table 2. Comorbidities seen in preterm babies during hospital 
stay

Number %

Hyperbilirubinemia 81 53.29

Neonatal Sepsis 70 46.05

Respiratory distress syndrome 66 43.42

Necrotising enterocolitis 28 18.42

Asphyxia 27 17.77

Apnoea 15 9.87

Seizure 9 5.92

DIC 8 5.26

Congenital Heart Disease 5 3.29

Shock 4 2.63

Intraventricular Hemorrhage 3 1.97

Pneumonia 2 1.31

Hypothermia 2 1.31

Table 3. Outcome of preterm babies 

Number %

Discharge 95 62.50%

LAMA 36 23.68%

Expired 21  %

Table 4. Risk factors in mother for preterm delivery 

Number %

Mother with blood group ‘A’ 51 33.55

Irregular visits 45 29.60

History of PROM 43 28.29

Pregnancy interval < 5 years 38 25.00

History of urinary tract infection 32 21.05

Height < 145 cm 31 20.40

History of Abortion 30 19.73

Weight < 45 kg 22 14.47

Age < 19 years 17 11.18

Systemic Illness 15 9.87

Previous preterm delivery 12 7.89

Twins 12 7.89

Oligohydraminos 11 7.24

Antepartum Hemorrhage 9 5.92

Preeclampsia 8 5.26

Fever in last 2 weeks 6 3.95

Age >35 years 4 2.63

Triplets 2 1.31

Polyhydraminos 2 1.31

Table 1. Distribution of preterm babies on the basis of 
gestational age, gender and birth weight

Gestation Number Percentage

     <28 weeks 2 1.31

     28-32 weeks 85 55.92

     32-37 weeks 65 42.77

Gender

     Male 87 57.24

     Female 65 42.76

Birth Weight

     <1000 grams 8 5.26

     1000-1500 grams 40 26.32

     1501-2500 grams 103 67.76

     >2500 grams 1 0.66

Oxygen requirement was needed in 57 (37.15%) cases. 
Oxygen was also used as a weaning mode from ventilator 
and CPAP. Among the 26 (17.10%) ventilated cases, 7 
(26.92%) were able to survive, 8 (30.77%) left against 

From the above table 3, it is noted that among the 152 
cases, 95 (62.50%) cases got discharged from the hospital 
after completion of antibiotics and adequate weight gain. 
It was also seen that mothers were confident enough 
to take care of their babies. Kangaroo mother care was 
recommended for the routine care of newborns weighing 
2000 g or less at birth and it was initiated in the hospital as 
soon as the newborns were clinically stable. Multivitamin 
and calcium supplement was given to all and advised to 
continue till 40 corrected gestational age. After explaining 
the poor prognosis, 36 (23.68%) left against medical advice 
and mortality was seen in 21 (13.82%). The most common 
causes of mortality were sepsis, hyaline membrane disease, 
seizure, shock, DIC and necrotizing enterocolitis.
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Most of the mothers giving birth to preterm babies were 
multigravida 85 (55.93%) where the gravida ranged from 
2nd to 8th order. The most common risk factors for preterm 
delivery were mother with blood group A (33.55%), irregular 
antenatal visits (29.60%), history of premature rupture of 
membrane for 24 hours to 4 days (28.29%), the pregnancy 
interval being less than 5 years (25.00%), history of urinary 
tract infection which was diagnosed on the basis of 
laboratory results (21.05%), height of the mother <145 cm 
(20.40%) and history of abortion in 19.73%. There were 22 
(73.33%) mothers who had abortion once, 7 (23.33%) had 
twice and 1 (3.34%) mother had four abortions previously. 
Weight of the mother less than 45 kg in 22 (14.47%) cases 
and mother who had previous preterm delivery 12 (7.90%) 
were other risks for preterm births. 

DISCUSSION
This study presents the risk factors and clinical profile of 
preterm births from prospectically collected data. Multiple 
gestation was one risk for preterm deliveries in our study. 
This may be related to uterine distension, increased 
intrauterine volume, or related complications such as 
cervical incompetence. In particular, higher circulating 
levels of relaxin associated with superovulation may cause 
cervical insufficiency, with subsequent preterm birth.11

According to the WHO, at least four antenatal visits is 
recommended during pregnancy. In our study, inadequate 
antenatal visits were highly associated with preterm births. 
Ndiaye et al. and Prazuck et al. also noted that having less 
than 4 antenatal visits significantly increases the risk for 
prematurity.12,13 Another study by Chiabi et al. showed that 
the number of antenatal visits was associated with higher 
odds of premature births.14 Adequate antenatal checkup is 
important in order to ensure quality follow-up and early 
detection of high risk pregnancies. Insufficient monitoring 
of pregnancies in developing countries appears to result 
from the lack of an efficient health care system for perinatal 
care and a very unfavorable social environment.

Preterm premature rupture of membranes is associated 
with increased rates of neonatal and maternal morbidity 
and mortality and is one of the significant causes of 
preterm delivery. In our study, one of the risk factor for 
preterm birth was premature rupture of membranes. A 
decrease in the collagen content of the membranes has 
been suggested to predispose patients to preterm PROM.15 
In a study by Khan et al. the result revealed that the poor 
fetal outcome in women with preterm premature rupture 
of membranes was associated with a gestation age of less 
than 34 weeks and an extremely low birth weight.16

In our study women who had urinary tract infections were 
more likely to have premature delivery. Similar finding 
was found in a study done in Iran.17 This is explained by 

the fact that infections trigger release of inflammatory 
mediators (prostaglandins) and matrix degrading enzymes 
which stimulate uterine contraction hence causing preterm 
delivery.

Height of the mother less than 145 cm was another risk 
factor in our study. The reason behind this is short women 
are more likely to have a small pelvis, which can lead to 
obstructed labour. Similar weight of the mother less than 
45 kg is a risk for preterm delivery as low weight gain may 
indicate deficiencies in micronutrients, poor expansion of 
plasma volume, and an increased risk of infection and/or 
inflammation. 

In our study, history of abortions is associated with preterm 
delivery. In induced abortion, the mechanical dilation of a 
woman’s cervix is likely to result in cervical trauma that could 
compromise her ability to carry a subsequent pregnancy to 
term. In medical abortions, synthetic hormones are used to 
mimic natural agents that soften and dilate the cervix and 
cause preterm labour. 

Male were predominantly affected in our study. Preterm 
birth is both more common in boys, with around 55% of 
all preterm births occurring in males and is associated with 
a higher risk of dying when compared to girls born at a 
similar gestation.18,19

The most common morbidity noted in our study was 
hyperbilirubinemia followed by sepsis. This was in contrast 
to the study done by Poudel at al. where sepsis was the 
most common one.20

Mortality was seen in 13.82% of the cases and the most 
common cause was sepsis in our study. This was similar to 
the study done by Chiabi et al. in Cameroon.14 Ugochukwu et 
al. observed respiratory distress syndrome (40%), asphyxia 
(33.4%), and sepsis (13.3%) as major causes of death.21 
Shrestha et al. identified hyaline membrane disease, sepsis 
and necrotizing enterocolitis at 64.5%, 58.06% and 25.8% 
respectively, as major causes of death.22

As the study has been conducted in a small scale, there are 
chances of missing out more risk factors at different levels. 
Socioeconomic status and maternal nutritional status has 
not been analysed as the risk of preterm birth. In cases of 
hyaline membrane disease, surfactant was not given due 
to financial constraint so the improvement after the use of 
surfactant could not be noted.

CONCLUSION
The most modifiable risk factors for preterm delivery were 
irregular antenatal visits and history of premature rupture 
of membranes and urinary tract infection. These modifiable 
risk factors can be prevented from the antenatal period so 
that perinatal morbidity and mortality can be reduced.
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