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ABSTRACT: BACKGROUND AND OBJECTIVES: Perinatal mortality is the most sensitive index of the 

efficacy of not only antenatal, intranatal care and the quality of child health but also of 

socioeconomic status of the community. This study was aimed to assess the perinatal mortality rate 

and determinants of perinatal mortality at a tertiary care centre. METHODOLOGY: This 

retrospective hospital based study included all the perinatal deaths (> 20 weeks / > 500 gms) and 

neonatal deaths (within 28 days of birth) during the period from 2008 to 2012. Data regarding 

maternal age, booking status, mode of delivery, sex of baby, birth weight, congenital anomalies and 

probable cause of death were collected. RESULTS: The PMR was found to be 47.95 per 1000 births. 

The PMR during 2008 was at peak with 58.72 per 1000 births which gradually showed a trend 

towards reduction with minimum at 39.57 per 1000 births during 2012. The PMR was high among 

the women who were aged between 20 to 30 years while it was comparable in women with primi 

and multi parity. Most of the mothers were unregistered for ANC (64.84%) and vaginal delivery was 

noted in 76.65% of the mothers. The mortality was found to be high in fetus < 1 kg (31.08%) and 

least in those with > 3.5 Kgs (1.24%). The commonest cause of PMR was placental abruption 

(17.6%). CONCLUSION AND INTERPRETATION: There Is a strong need to strengthen the 

educational and communication activities to create awareness about antenatal health care, 

identification of high risk mothers, timely referral, advanced life support of preterm neonates which 

would help in reducing the PMR. 
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INTRODUCTION: Children are an important asset of the nation, therefore reduction in perinatal 

mortality is likely to be the most important objective of the Millennium Development Goals (MDG). 

Infant and child mortality rates reflect a country's level of socio-economic development and quality 

of life and are used for monitoring and evaluating population, health programmes and policies.1 

Newborn health and survival depend on the care given to the newborn, although newborn 

care is a very essential element in reducing perinatal mortality, it often receives less than optimum 

attention. There have been agreements to affirm the world’s commitment to improving newborn 

health. Current global evaluations confirm that commitment to improving newborn health makes 

meaningful socio-economic contributions.2 

Though newborn health is closely related to that of their mothers, newborns have a unique 

need that must be addressed in the context of maternal and child health services. They further 

argued that millions of newborn deaths could be avoided if more resources were invested in proven 

low-cost interventions designed to address newborn needs.3 

Perinatal mortality is the most sensitive index of efficacy of not only antenatal, intranatal 

care and quality of child health but also of socioeconomic condition of the community.4 
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Perinatal mortality rate (PMR) is late fetal death (more than or equal to 28 weeks gestation) 

and neonatal death (within 28 days of birth) in one year to total number of live births in the same 

year.5 It is expressed as rate per 1000 live births.5 It also refers to the number of still birth and 

deaths within the 1st week of delivery per 1000 live births. Perinatal death complicates about 1.5% 

of all births in developed countries.6 Perinatal mortality rate (PMR) in developing countries is 3 to 5 

fold higher than that in the developed countries. The current PMR in India is 49 per 1000.7 In India, 

the Perinatal Mortality Rate varies in the range of 37 to 35 in 2001 and stood at 35 in 2009. It is high 

in rural areas (39/1000) as compared to urban areas (23/1000) in 2009. The Peri-natal Mortality 

Rate significantly varied across the states. Kerala with 13 is the best performing state, Madhya 

Pradesh and Chhattisgarh (45/1000) are the least performing states during 2009.6 

Various authors worldwide have documented the causes for perinatal mortality. The causes 

could be antenatal such as maternal diseases like hypertension, diabetes, cardiovascular diseases 

etc.; intranatal such as birth injuries, asphyxia, prolonged labour, obstetric complications; or 

postnatal such as prematurity, respiratory distress syndrome and congenital anomalies. The non-

medical factors include financial constraints at individual level and education and occupation of the 

parents. High maternal age, primi-parity, high parity, smoking, low socio-economic status, being a 

single mother and early perinatal loss have been identified as risk factors for perinatal mortality. 

The biomedical determinants include maternal factors such as age, parity, antenatal care, bad 

obstetric history and pregnancy-related complications and perinatal and neonatal factors such as 

birth weight, gestational age, infection and congenital malformations.5 

Current global evaluations confirm that commitment to improving newborn health makes 

meaningful socio-economic contributions. The present study was aimed to assess the perinatal 

mortality rate, determinants of perinatal mortality in a 5 year period at a tertiary care centre which 

would help in identification and provide useful information to plan necessary interventions in 

reducing PMR. 

 

METHODOLOGY: This retrospective hospital based study was conducted in the Department of 

Obstetrics and Gynaecology of a tertiary care centre located in North Karnataka. All the perinatal 

deaths (> 20 weeks / > 500 gms) and within 28 days of birth. during the period from 2008 to 2012 

were evaluated. Prior to the commencement of the study, permission was obtained from the 

Department of Medical Records to assess the data. Data regarding maternal age, booking status, 

mode of delivery, sex of baby, birth weight, congenital anomalies and probable cause of death was 

collected and the cause of death was ascertained based on Wigglesworth Classification.8The data 

was analysed and expressed as rates, ratios and percentages. 

 

RESULTS: A total of 16703 births were recorded during the period of 2008 to 2012. Of these, 801 

perinatal deaths were noted (fresh stillbirths in 549, macerated still births in 194 and early neonatal 

deaths in 63). The PMR was found to be 47.95 per 1000 births (Graph 1). The PMR during 2008 was 

highest (58.72 per 1000 births) which gradually showed a trend towards reduction with minimum 

(39.57 per 1000 births) in 2012 (Graph 2). 

The maternal characteristics are as shown in table 1. It was observed that PMR was high 

among the women who were aged between 20 to 30 years while it was comparable between 

primigravida (45.26%) and multigravida (45.91%) women. 507(64.84%) of women were unbooked 



ORIGINAL ARTICLE 

Journal of Evolution of Medical and Dental Sciences/ Volume 2/ Issue 49/ December 09, 2013  Page 9513 
 

275 (35.16%) were booked and 614 (76.65) women delivered vaginally, 187(76.6%) were LSCS. 

Table 2 shows the fetal characteristics of the study population. The mortality was found to be high in 

babies < 1 kg (31.08%) and least in those with > 3.5 Kgs (1.24%). Slight male preponderance was 

noted (51.68%) [(48.31%) female } and 70.66% were preterm, 29.33% were term babies.. The 

causes of perinatal mortality are as shown in Table 3. 

 

DISCUSSION: Families are the root of a nation’s health system. Good health starts at the grass root 

level and spreads to the society at large. Newborn care remains an ignored problem and this has a 

negative impact on MDG 4 on child health which pledges to reduce under five years mortality by the 

year 2015. Good health services to mothers during pregnancy, labour and delivery have a intense 

impact on newborn survival.9 Despite the advances in fetomaternal medicine, perinatal death rate 

continues to be high. Perinatal death is a traumatic experience for both mother and the obstetrician. 

In this study the PMR was found to be 47.95 per 1000 births. The PMR in 2008 was at peak 

with 58.72 per 1000 births which gradually showed a trend towards reduction with minimum at 

39.57 per 1000 births in 2012. The PMR in India is still over 50 per 1000 and has shown virtually no 

decline during the past decade. The perinatal death audit done in Kathmandu Medical College 

Teaching Hospital (KMTCH) for one year period from September 2002 to August 2003 showed 

perinatal mortality rate of 47.9 per 1000 births.10 A study11 from Ludhiana reported PNMR as 

51/1000 total births, which is in agreement with the WHO12 data for Asia as well as other study.13 An 

ICMR study reported a PNMR of 65/1000 births in ICDS project areas of urban slums in Delhi.14 A 

study from Lucknow reported PNMR of 59/1000 births in 25 Anganwadi centres.15 The rate of 

perinatal mortality observed during the study period that is, 47.95 per 1000 births was close to the 

national PMR and comparable with the studies done in Kathmandu,10 Ludhiana11 and WHO.12 

However, a recent study16 from Tumkur, Karnataka from June 2008 to 2010 reported PMR of 

127.4/1000 total births which was very high compared to other studies as well as present study. 

Considering the above rate of perinatal mortality it seems that, achievement of national goal of PMR 

that is, 30/1000 births17 is closer in our institute. The wide variation in the rate of perinatal 

mortality in present and other studies could be attributed to geographical variations (studies from 

different states), place of residence (urban/rural areas), Health care facilities available and other 

socio demographic and cultural determinants such as socio economic status, educational status, type 

of family, religion and so on.10 

In the present study the PMR during the 2012 was low that is 39.57 per 1000 births. The 

possible reason for improved perinatal outcome in our institution could be due to better obstetric 

care and availability of tertiary level neonatal care, moreover the community awareness regarding 

essential obstetric and newborn care was high due to ongoing community based projects like 

EMONC and Helping Babies Breath (HBB) in the surrounding areas catered by our institution. In 

addition regular high risk antenatal clinics also conducted at the PHC level which helped in early 

identification and referral of high risk antenatal cases, thus optimizing the perinatal outcome. 

In the present study PMR was high among the mothers who were aged between 20 to 30 

years. In a study higher PMR was found in mothers who were either too young (<20 years old) or too 

old (≥30 years old), with the former group being the 8.07 [CI 5.09, 12.78]) as compared to older age 

group.11 These findings were in agreement with those of Lucknow15 and Bangladesh.18 
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In this study it was observed that, PMR was comparable in women in terms of parity. Other 

studies7,19 have observed higher PNMR in multi parous women compared to primi parous. 

.507(64.84%) of women were unbooked 275(35.16%) were booked and 76.65% delivered vaginally 

23.34% were by LSCS. Similar findings were reported in the study from Orissa20 and Ludhiana.11 A 

recent study16 from Karnataka also reported high PMR among elderly mothers, grandmultipara (>5) 

and unbooked women and similar observations were reported by the Wassan K et al21 and 

Seetharam G et al.22 

In this study the mortality was found to be high in babies < 1 kg (31.08%) and least in those 

with > 3.5 Kgs (1.24%) and 70.66% were preterm, only 29.33 were term babies.which is in 

agreement that as gestational age reduces Perinatal mortality risk increases. Perinatal deaths were 

common in low birth weight and premature babies in studies done by Anjali et al,23 and a recent 

study from Karnataka.16 A study11 from Ludhiana reported low birth weight (LBW) babies (birth 

weight < 2.5 kg), suffered a significantly higher perinatal mortality (PNMR = 179.3/1000, RR old), 

8.07 [CI 5.09, 12.78]) as compared to the normal birth weight babies weighing 2.5 kg or more 

(PNMR=22.2/1000). Bamji et al24 also found same proportion of preterm babies in Andhra Pradesh. 

LBW babies, babies with gestational age <37 weeks and those delivered by untrained dais suffered 

significantly higher perinatal mortality. LBW babies contributed to 64.4% of the total perinatal 

mortality. Saha and Saha25 have also shown maximum PNMR among babies < 37 weeks of gestation. 

A study20 from Orissa also showed higher PNMR rates between 28 to 32 weeks of gestation. 

In the present study, the commonest cause of PMR was placental abruption (17.6%) followed 

by lethal fetal anomalies (10.61%) and fetal growth restriction (10.48) Based on Wigglesworth 

Classification8 the commonest cause of PMR in group A, lethal fetal anomalies (10.61%), in group F 

which included the maternal causes, PIH was the common cause (10.11%) while birth asphyxia 

(2.37%) was seen commonly as intrapartum cause (Group G). In 9.98% of cases no relevant cause 

could ascertained. A study26 from Jinnah Postgraduate Medical Centre, Karachi reported PIH (24%) 

as leading cause of stillbirth. Other study by Raksha et al27 and Kumar et al28 also reported PIH and 

APH as major causes of perinatal death. Another study20 from Orissa also showed similar results. In a 

six year prospective perinatal audit29 at a tertiary hospital in order to determine foetal outcome, and 

the common causes of foetal and early neonatal deaths reported that the leading causes of stillbirths 

were the hypertensive disorders of pregnancy, abruptio placentae, diabetes mellitus, intrapartum 

foetal distress and lethal congenital anomalies. 

The study has some limitations. First, this was a retrospective study and hence some data 

was incomplete. Second, various socio demographic and socio cultural variables were not included 

in the study such as religion, occupation, socioeconomic status, literacy and type of family. Third, the 

association was not determined due to the limited data and it was beyond the scope of our objectives. 

Further studies considering these variables may provide insights in reducing perinatal mortality and 

would further help to achieve the National goal. 
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Characteristics 
Year 

Total (%) 
2008 2009 2010 2011 2012 

Age (Years) 

< 20 20 25 28 20 18 111 (13.85%) 

20 to 30 128 139 132 126 131 656 (81.89%) 

> 30 5 6 3 8 12 34 (4.25%) 

Parity 

Primi 61 76 65 79 73 354 (45.26%) 

Multi 69 76 78 62 74 359 (45.91%) 

Grand multi 11 13 18 13 14 69 (8.82%) 

Booking 

status 

Registered 65 51 55 46 58 275 (35.16%) 

Unregistered 87 105 108 104 103 507 (64.84%) 

Mode of 

delivery 

Vaginal 108 126 133 118 129 614 (76.65%) 

Caesarean 45 44 30 36 32 187 (23.34%) 

Table 1: Maternal characteristics 

 

Characteristics 
Year 

Total (%) 
2008 2009 2010 2011 2012 

Birth weight 

<1 41 60 52 39 57 249 (31.08%) 

1 to 1.5 kg 48 46 40 43 42 219 (27.34%) 

1.5 to 2 kg 24 18 14 37 23 116 (14.48%) 

2 to 2.5 kg 22 21 27 22 19 111 (13.85%) 

2.5 to 3 kg 11 18 18 11 10 68 (8.48%) 

3 to 3.5 kg 01 9 07 03 08 28 (3.49%) 

> 3.5 kg. 00 4 05 00 01 10 (1.24%) 

Sex 
Male 78 92 87 74 83 414 (51.68%) 

Female 75 78 76 80 78 387 (48.31%) 

Gestation 
Preterm 102 125 104 114 121 566 (70.66%) 

Term 51 45 59 40 40 235 (29.33%) 

Table 2: Fetal characteristics 
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Causes 2008 2009 2010 2011 2012 Total Percent 

Group A – Fetal        

Lethal Fetal  anomalies 13 18 18 15 21 85 10.61% 

Acute infection ( Sepsis) - - 3 3 1 7 0.87% 

Non – immune hydrops - 1 7 - 3 11 1.37% 

Rh Iso-immunization 1 3 1 - - 5 0.62% 

Extreme Prematurity 16 5 6 23 6 56 6.99% 

Twin – twin transfusion 1 4 3 8 1 17 2.12% 

Fetal growth restriction 12 9 19 27 17 84 10.48% 

Hyaline membrane diseases 4 14 2 3 3 26 3.24% 

Milk Aspiration 2 - - - - 2 0.24% 

IUD - - - - 11 11 1.37% 

Group B – Umbilical cord        

Prolapse 2 3 1 - 2 8 0.99% 

Constricting loop / knot 1 1 - 4 - 6 0.74% 

Group C – Placental        

Placental Abruption 41 27 24 17 32 141 17.60% 

Placenta Praevia 4 5 2 7 1 19 2.37% 

Placental insufficiency 2 6 4 4 - 16 1.99% 

Group D – Amniotic fluid        

Oligohydramnios 7 3 14 - 4 28 3.49% 

Polyhydramnios - - - - 1 1 0.12% 

Group E – Uterus        

Rupture uterus 2 4 1 - 1 8 0.99% 

Arcuate - 1 - - - 1 0.12% 

Group F – Maternal        

Diabetes 1 - 3 5 7 16 1.99% 

PIH 13 13 12 18 25 81 10.11% 

APLA - - 1 8 8 17 2.10% 

Post dated Pregnancy 3 3 5 3 - 14 1.74% 

Others 1 3 12 6 1 23 2.87% 

Cardiac  diseases - 4 2 3 2 11 1.37% 

Group G – Intrapartum        

Birth asphyxia 1 5 10 3 - 19 2.37% 

Birth trauma - 1 - 1 - 2 0.24% 

MAS 3 3 - - - 6 0.74% 

Others        

No relevant cause 15 17 14 19 15 80 9.98% 

Table 3: Causes of perinatal mortality 
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List of abbreviations: 

 PMR – perinatal mortality rate 

 ANC – antenatal care 

 LBW – low birth weight 

 APH – antepartum haemorrhage 

 PIH – pregnancy induced hypertension 
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