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Abstract 

Birth asphyxia depends on maternal and fetal risk factors. Early identification of high risk factors with improved antenatal 

and intrapartum care can decrease birth asphyxia rate. It was retrospective cross sectional study, conducted at Department 

of Obstetrics and Gynaecology, MMCH. Study was conducted from March, 2016 to February, 2017 with estimated sample 

size was 80. The study was done after approval by institutional ethics committee. Data were collected from respective 

mothers and analysed by SPSS19. In our study, total number of mothers was 80. Mean maternal age of babies born with 

asphyxia was found to be 23.86 years. Majority of mothers were belonging to lower socio-economic status (68.75%). Birth 

asphyxia was more common in unbooked mothers (52.50%), primipara (51.25%) and in term pregnancy (75%). It was 

found that birth asphyxia significantly more common in presence of maternal or fetal risk factors than absence of maternal 

and fetal risk factors.  Maternal antepartum and intrapartum risk factors were anaemia (40%), augmentation by oxytocin 

(36.25%), prolonged second stage of labour (31.25%), prolonged rupture of membrane (26.25%), PIH or preeclampsia and 

eclampsia (26.25%), maternal fever (11.25%), history of IUFD (10%) etc. Fetal risk factors were meconium stained liquor 

(25%), prematurity (23.75%), breech presentation (22.50%), twin pregnancy (15%), IUGR, cord prolapse. 

Birth asphyxia rate was more common in caesarean section (53.75%) delivery, low birth weight and male babies. 
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1. Introduction 

Maternal & Child health is one of the greatest 

concerns globally since long period of time. Since historical 

meeting in Alma-Ata, two decades back, many countries 

have given priorities to the mother and children in their 

National health strategies (World health organization 

1988).[1]
 

According to  a survey conducted by WHO in 

2005, Birth asphyxia is one of the leading causes of 

neonatal death within first week of life [28] and one of the 

major cause of NICU admission. 

Birth asphyxia defined by WHO as “The failure to 

initiate & sustain breathing at birth”. [2] 

The National Neonatology Forum (NNF) of India 

has defined Birth asphyxia as “Gasping or ineffective 

breathing or lack of breathing at one minute of life. [29] 

WHO estimates that approximately 3% of about 

120 million neonates born each year in developing country 

are suffering from asphyxia and need resuscitation. [3] 

Worldwide, the rate of neonatal mortality due to 

asphyxia is very high and accounts for 23% of neonatal 

mortality. [4] 

https://doi.org/10.7439/ijbr
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The causes of birth asphyxia are heterogeneous 

and mostly antepartum and intrapartum. A recent review 

suggests that asphyxia originate majority (50%) in the 

antepartum period, 40% is in the intrapartum and 10% is in 

the postpartum period.[9] 

Causes of asphyxia may be maternal or fetal. Risk 

factors of asphyxia in community and hospital based setting 

in developing countries have been categorized below: -  

 Demographic risk factors such as age [12], religion [32], 

socioeconomic status [11].  

 Antepartum risk factors such as parity[2,21],
 
 

anaemia[14],
  

maternal fever[14],
 
urinary tract infection 

(UTI)[3],
 

booking status of mothers[34], pregnancy 

induced hypertension[21,24]
 

(PIH), antepartum 

haemorrhage[21,14],  bad obstetrics history[21] (BOH), 

gestational diabetes mellitus (GDM)[34]. 

 Intrapartum risk factors such as pregnancy induced 

hypertension or preeclampsia and eclampsia [14,32], 

prolonged rupture of membrane[29], prolonged second 

stage of labour[30,34], iatrogenic misuse of oxytotic 

agents.[14] 

 Fetal risk factors e.g. twin pregnancy [30], meconium 

stained liquor [14,21], malpresentation [14,23,24],  

prematurity[26], low birth weight[14,27], intrauterine 

growth retardation [22,24]
 

(IUGR), cord 

accidents.[21,24] 

In India there is no much data available on the risk 

factors of birth asphyxia, hence studies are required to 

evaluate the risk factors of birth asphyxia. Not only these 

interventions can be done but also this helps to educate and 

guide people about antepartum, intrapartum fetal risk 

factors and management strategies. Therefore we 

hypothesized that maternal risk factors, their obstetric 

background and care of them have some association with 

birth asphyxia requiring NICU admission. 

To test this hypothesis we assessed the relationship 

between maternal risk factors, obstetric background and 

care of mothers with newborns requiring NICU admission 

due to birth asphyxia in Midnapore Medical College & 

Hospital, a rural medical college of eastern India. 

1.1 Aims and objectives 

To explore the association of birth asphyxia 

requiring NICU admission in a rural medical college of 

eastern part of India with 

1. Maternal potential risk factors 

2. Obstetric background 

3. Care of mothers 

1.3 Review of literature 

Birth asphyxia, although the correct definition is 

imprecise, is an insult to the fetus or newborn due to failure 

to breath or breathing poorly leading to decrease oxygen 

perfusion to various organs. In low income countries 23% 

of all neonatal deaths occurred due to birth asphyxia. [38] 

According to a survey conducted by WHO in 

2005, it is also one of the leading causes of neonatal deaths 

within first week of life. [28] 

It is strongly associated with 1.1 million 

intrapartum stillbirths and responsible for long term 

neurological disability and impairment. [39] 

Three important features indicative of intrapartum 

asphyxia are [40]: 

a) Signs of fetal distress, such as meconium stained 

amniotic fluid  

b) Depression at birth and  

c) Overt neurological syndrome in long term period. 

According to WHO classification of diseases ICD 

10[16,41], severe birth asphyxia is when the „APGAR 

score‟ at 1 min is 0-3. Mild and moderate birth asphyxia is 

when „APGAR score‟ at 1 min is 4-7. 

Causes of birth asphyxia may be maternal or fetal. 

So, maternal risk factors of birth asphyxia have been 

divided into antepartum or intrapartum. 

Maternal age is also an important risk factor. 

Mothers who are in between the age of 20-25 years have 

higher risk of developing birth asphyxia as compares to 

younger or elder mothers. [29] 

Lack of education, mothers often neglect regular 

antenatal checkup. So birth asphyxia risk decreased with 

increasing maternal education. [11] 

Lower socio-economic status is highly associated 

with birth asphyxia.[11] So mother of neonates who 

developed birth asphyxia was mostly belonging to low 

socio-economic group.[19,29] But a hospital based study 

conducted in Bangladesh did not find association of 

maternal education with birth asphyxia.[9] 

Parity is another risk factor of birth asphyxia. 

Infants of primiparaous women carried a higher risk for 

birth asphyxia [19, 29] and an analytical type of 

observational study shows more of the asphyxiated babies 

born to primi mother. [30] 

Birth asphyxia was more prevalent in the 

unbooked case [31]. Regular checkup that allow doctors or 

midwives to treat and prevent potential health problems 

throughout the course of the pregnancy while promoting 

healthy lifestyles that will benefit both mother and child. 

So, increase number of booking significantly decreases the 

risk of birth asphyxia. [29] Cultural factors may also 

contribute for birth asphyxia. [19] 

Deprivation of oxygen to a newborn that lasts long 

enough during the birth process to cause physical harm, 

usually to the brain. Antepartum and intrapartum maternal 

anaemia on fetal outcome found significant correlation 

between low haemoglobin and birth asphyxia and iron 

deficiency anaemia during pregnancy had significant 

adverse effect on the fetal outcome. [33] 
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A case control study of Pakistan showed 

association of birth asphyxia with increasing maternal age, 

prior still birth, high blood pressure, bleeding from vagina 

etc. [12] 

Lack of antenatal care, poor nutritional status and 

APH and maternal toxaemia were associated with higher 

incidence of asphyxia. [29] 

On determining risk factors for asphyxia in a study 

conducted in India, it was observed that prolonged first 

stage [25] and second stage of labour, vaginal breech 

delivery, PIH, fetal growth restriction contributed to 

increased risk for perinatal asphyxia. Among all stillbirths 

significant factors that contributed to asphyxia were 

prolonged second stage of labour and cord accidents. [24] 

Maternal anaemia, hypertension, preeclampsia or 

eclampsia, UTI, APH of uncertain origin were evaluated, 

but single condition proved significant. [25] 

Antepartum and intrapartum eclampsia, 

preeclampsia, chronic hypertension, APH, oxytocin use 

during labour, prolonged 2
nd

 stage of labour, multiple 

pregnancy & prolonged rupture of membrane were found 

higher in the asphyxiated group. [19,30,37] 

Pregnancy induced hypertension was the most 

common maternal risk factor of birth asphyxia. Others 

factors include oligohydramnios, multiple gestation, 

diabetes and UTI.[32] 

An Indian study about perinatal asphyxia was 

found that PIH was strongly independently associated with 

perinatal asphyxia.[24] 

Instrumental delivery, Breech delivery and 

prolonged delivery were also associated with birth 

asphyxia.[12, 19] 

A retrospective case control study in Karachi 

found,  the risk factors of birth asphyxia were lack of 

booking status, pre-eclampsia, breech presentation, cord 

accident, cephalopelvic disproportion, fever, MSL, 

oligohydromnios, preterm delivery, low birth weight baby 

etc.[34] 

A study in Uganda was found that augmentation of 

labour with oxytocin, premature rupture of membrane, 

MSL, vacuum extraction, caesarean section, LBW and 

malpresentation were significantly associated with birth 

asphyxia. [14] 

Prematurity was the important risk factors of birth 

asphyxia. Prematurity was associated with 2.28 fold higher 

birth asphyxia risk [11]. However in some study claimed 

that small size at birth has protective effect whereas larger 

babies are at an increased risk of asphyxia related 

death.[12] 

A case control study was found a significant 

association of birth weight and birth asphyxia [34]. And 

another study was found there is no association of birth 

weight and birth asphyxia.[24] 

Chandra et al found 51% female and 49 % males 

amongst live born with birth asphyxia
24

and another study 

noted there is some degree of male predominance in birth 

asphyxia.[35] 

 

2. Materials and methods 

2.1 Study area 

Department of Obstetrics and Gynaecology, 

Midnapore Medical College and Hospital, Midnapore, 

Paschim Medinipur, West Bengal.   

2.2 Study population 

Pregnant women who delivered asphyxiated 

newborns requiring Neonatal intensive care unit (NICU) 

admission considering the inclusion and exclusion criteria. 

2.3 Study period 

This study period was March 2016 – February 

2017. 

2.4 Sample size 

The estimated sample size was 80. 

2.5 Sample design  

Retrospective cross sectional study. 

2.6 Inclusion criteria 

Pregnant women who delivered newborns with 

birth asphyxia required Neonatal intensive care unit (NICU) 

admission. 

2.7 Exclusion criteria 

1) Pregnant women who delivered newborns with major 

congenital malformation of central nervous system, 

cardio vascular system, Respiratory system or 

dysmorphic babies. 

2) Other cause of central nervous system encephalopathy 

(infection, metabolic). 

3) All outpatient deliveries. 

2.8 Study tools 

a) NICU records. 

b) Labour log book records. 

c) Bed head ticket of mothers. 

d) Biochemical or haematological test record of mothers. 

- Hb% 

- FBS/PPBS 

- TSH 

- ABO group & Rh typing 

- HIV 1,2 

- HbsAg 

- VDRL 

- Urine for R/E, M/E, C/S 

- Others specific investigation, if available. 

e) Radiological investigation of mothers. 

- Ultra sonography  

- Colour Doppler 

f) Relevant medical, surgical, personal etc. history of 

mothers and other relevant investigation. 
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2.9 Study design 

The study was done after approval by the 

institutional ethics committee and was conducted in the 

department of obstetrics and Gynaecology, Midnapore 

Medical College and Hospital from March 2016 to 

February 2017. Identification of risk factors for birth 

asphyxia was done by retrospective cross sectional study.  

Diagnostic criteria of birth asphyxia [34] – 

a. Apgar score – It consists of five physical signs: Heart 

rate, Respiratory effort, Reflex irritability, Muscle tone 

and Colour of baby. 

Mild to moderate asphyxia – Apgar score at 1 min is 4-7. 

                 Severe asphyxia – Apgar score at 1 min is 0-3. 

b. Multi organs failure in the first 72 hours or convulsion 

in first 24 hours of life. 

c. History of delayed cry. 

Informed written consent was taken from those 

mothers who are included in my study delivered babies 

requiring NICU admission due to birth asphyxia, in their 

own languages. Pre tested and pre designed questionnaire 

was formed.  Data were collected from respective mothers, 

included in the study regarding – 

- Mothers particulars. 

- Socio-economic status. 

- Past and present medical, surgical, obstetrics history. 

- Level of antenatal care received in present pregnancy. 

- Any obstetric related complication in antepartum and 

intrapartum period. 

Others data were collected from the 

haematological, biochemical and radiological investigation 

reports. Obstetrics background and care including labour 

monitoring, intrapartum complications, mode of delivery, 

birth weight, sex etc. were collected from bed head ticket 

(BHT). 

Socio economic status was calculated by „Udai 

Pareek socioeconomic status scale‟. [42] The scale has 9 

factors e.g. caste, occupation, education, land, social 

participation, house, farm power, material possessions and 

type of family. According to the score the family was 

categorized into lower (score <13), lower middle (13-23), 

middle (24-32), upper middle (33-42) and upper class 

(>43). 

Maternal obstetric history was taken which 

included the gravida, parity, abortion, still birth etc. 

Mother‟s antenatal check up status i.e. booked or 

unbooked pregnancy was asked. According to WHO, a 

booked case is when the pregnant lady has had a minimum 

of three visits for antenatal check up after she was 

registered and confirmed pregnant. [43] 

History of maternal antenatal factors like 

pregnancy induced hypertension (PIH), pre-eclampsia, 

eclampsia, hypothyroidism, polyhydramnios, 

oligohydramnios, jaundice, failure to weight gain, leakage 

of fluid, gestational age etc. were asked for.  

Intra partum monitoring of labour, induction or 

augmentation, mode of delivery, birth weight and sex of 

babies, investigation reports were recorded from BHT. 

Prolonged second stage of labour was defined as 

pushing for more than 3 hours with an epidural or more 

than 2 hours without an epidural in first time mothers and 

more than 2 hours with an epidural or more than 1 hour 

without an epidural in experienced mothers. [44] 

Prolonged rupture of membrane was labelled when 

rupture of membranes was more than 24 hours before the 

birth of baby. [45] 

Temperature of more than 101 
o
F (38.3 

o
C) was 

considered as febrile. [46] 

Anemia in antenatal period was defined as 

documented evidence of haemoglobin measurement of less 

than 11 gm% in all trimester. [47] 

Pregnancy induced hypertension (PIH) was 

defined as having a blood pressure higher than 140/90 mm 

Hg measured on two separate occasions, more than 6 hours 

apart, without the presence of protein in urine and 

diagnosed after 20 weeks of gestation. [32] 

Preeclampsia is gestational hypertension plus 

proteinuria (>300 mg of protein in a 24 hours urine 

sample). [32] 

Eclampsia was defined when tonic clonic seizures 

appear in a pregnant woman with high blood pressure and 

proteinuria. [32] 

Information about neonate being pre-term (<37 

weeks), term (≥37 weeks to ≤42 weeks), post-term 

(>42weeks). [32] 

Intrauterine growth restriction (IUGR) is a fetal 

weight that is below the 10th percentile for gestational age 

as determined through an ultrasound. [48] 

Oligohydramnios was defined when deepest 

vertical pocket was less than 2cm or amniotic fluid index 

(AFI) was less than 5 cm. [49] 

Polyhydramnios was defined when deepest 

vertical pocket was more than 8 cm or AFI was more than 

25 cm. [50] 

Jaundice was said to be present when serum bilirubin level 

exceeds 1 mg %. [51] 

Hypothyroidism was diagnosed when serum level 

of thyroid stimulating hormone (TSH) is greater than 2.5 

mU/L in first trimester or greater than 3 mU/L in second 

and third trimester. [52] 

Low birth weight as one whose birth weight is less 

than 2500 gram irrespective of the gestational age. [53] 

For the statistical analysis collected data were 

analysed using statistical package for social sciences 

(SPSS) version-19.  Student‟s two tail t-test or ANOVA test 

with multiple t-tests was used and p value <0.05 was 

considered to be significant. 
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3. Result and analysis 

The age wise distribution of mothers of newborn 

requiring NICU admission due to birth asphyxia revealed 

that statistically significantly (p<0.01) more  mothers 

(42.50%) belonged to age group of  „More than 20 years to 

less than 25 years‟, than in the other two age groups of 

mother (Table 1). Among the rest subjects, 30% of mothers 

were in the „25 years old or above’ group and 27.5% 

mothers were in the „less than 20 years' age group. When 

compared no significant (p>0.05) difference was found 

between these two groups (Table 1). The mean maternal 

age of all the study subjects taken together was 23.86 years 

while the median age of the same was 23 years. 

Table 1: Age wise distributions of mothers of newborn 

requiring NICU admission at MMCH due to birth asphyxia 

Age group  

(Years) 

Number of mothers 

incorporated  

(N=80) 

Percentage of mother  

incorporated 

 

<20  22 27.5±1.38a 

≥20  to <25  34 42.5±2.13b 

≥25  24 30.0±1.50a 

Data are expressed as Mean± SD. ANOVA followed by 

multiple comparison two tail „t‟ test. Values with different 

superscripts (a, b) differ from each other significantly (p<0.01). 
 

After classification of mothers of newborn 

requiring NICU admission into different socio-economic 

classes according to „Udai Pareek socio-economic status 

scale‟ it was found that a majority (68.75%) of mothers 

belonged to the „lower socioeconomic class‟ followed by 

„lower middle class‟ (25%), „middle class‟ (3.75%), „upper 

middle class‟ (1.25%) and „upper class‟ (1.25%) 

respectively. Statistical analysis showed that lower and 

lower middle socioeconomic class mothers were 

significantly (p<0.01) more common than other 

socioeconomic classes. Further, lower socioeconomic class 

mothers were significantly (p<0.01) more common than 

lower middle socioeconomic class mothers too.  

Distribution of mothers in lower, lower middle, middle 

socio economic class were significantly (p>0.01) different 

from each other‟s whereas no significant (p>0.05) interclass 

difference was found among the other two classes namely 

the upper and upper middle class. (Table 2) 
 

Table 2: Mothers of newborns required NICU admission at 

MMCH and their socio-economic profile according to ‘Udai 

Pareek socio-economic status scale’ 

Socio Economic group 

Number of 

mothers 

(N=80)  

Percentage of 

mother   

 

Upper class 01 1.25±0.06a 

Upper middle class 01 1.25±0.06a 

Middle class 03 3.75±0.19b 

Lower middle class 20 25.0±1.25c 

Lower socioeconomic 

class 
55 68.75±3.44d 

Data are expressed as Mean± SD. ANOVA followed by 

multiple comparison two tail „t‟ test. Values with different 

superscripts (a, b, c, d) differ from each other significantly 

(p<0.01). 

Table 3 demonstrated the distribution pattern of 

mothers according to their gestational age. Majority of the 

mothers were identified with term pregnancy (75%) 

followed by pre-term (22.5%) and post term pregnancy 

(2.50%). The mean gestational age was 37.65 weeks and 

median was 38 weeks. Following statistical analysis in 

between these three groups it was evident that the mean 

values of these groups significantly (p<0.001) differ with 

each other (Table 3).  

Table 3: Distributions of mothers according to gestational age 

Gestational age 

(Weeks) 

Number of mothers 

(N=80) 

Percentage of 

mother   

<37  18 22.50±1.13a 

≥37  to <42  60 75.00±3.75b 

≥42 02 2.50±0.13c 

Data are expressed as Mean± SD, N=80. ANOVA 

followed by multiple comparison two tail „t‟ test. Values with 

different superscripts (a, b, c) differ from each other significantly 

(p<0.001). 
 

The parity wise distribution of mothers of newborn 

requiring NICU admission due to birth asphyxia is 

described in Table 4. 51.25% mothers were primipara and 

rests of mothers (48.75%) were multipara. When 

comparison was made between these two group, primipara 

group having insignificant (p>0.05) difference with 

multipara group. 
 

Table 4: Parity status of mothers of newborns required NICU 

admission and their distribution pattern in different groups 

Parity status 
Number of mothers  

(N=80) 

Percentage of mother   

 

Primipara 41 51.25±2.56a 

Multipara 39 48.75±2.44a 

Data are expressed as Mean± SD. Statistical analysis 

performed using Student‟s two tail „t‟ test. Values with same 

superscript (a) does not differ from each other significantly 

(p>0.05). 

A significant (p<0.001) difference was found 

following statistical comparison in between the mothers of 

newborns required NICU admission belongs to „Hindu‟ or 

„Muslim‟ group. Table 5 shows that the newborn required 

NICU admission due to birth asphyxia were more in 

Muslim mothers (63.75%) than Hindu mothers (36.25%). 

Table 5: Categorization of mothers of newborns required 

NICU admission due to birth asphyxia in different study 

groups according to their religious status 

Religion 
Number of mothers 

(N=80)  

Percentage of mother   

 

Hindu 29 36.25±1.81a 

Muslim 51 63.75±3.19b 

Data are expressed as Mean± SD, N=80. Statistical 

analysis performed using Student‟s two tail „t‟ test. Values with 

different superscripts (a, b) differ from each other significantly 

(p<0.001). 
 

Among eighty (80) babies requiring NICU 

admission due to birth asphyxia 42 were born to mothers 

who were unbooked (52.5%) and 38 were booked (47.5%). 

The statistical analysis confirmed that there was no 
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significant (p>0.05) difference between these two „Booked‟ 

and „Unbooked‟ categories (Table 6). 

Table 6: Distributions of mothers according to their 

registration status 

Registration 

status 

Number of mothers  

(N=80) 

Percentage of 

mother   

Booked 38 47.5±2.38a 

Unbooked 42 52.5±2.63a 

Data are expressed as Mean± SD. Statistical analysis 

performed using Student‟s two tail „t‟ test. Values with same 

superscript (a) does not differ from each other significantly 

(p>0.05). 
 

On the basis of maternal risk factor, the mothers 

were included either in the „Absence of maternal risk 

factor‟ group (8.75%) or in the „Presence of maternal risk 

factor‟ group (91.25%) and analysis showed the statistically 

significant (p<0.001) difference in between their group 

means.  

„Presence of maternal risk factors‟ group further 

divided into two groups namely „single‟ or „multiple‟ 

maternal risk factor group.  The group means of percentage 

of mother included into multiple risk factors (78.08%) 

significantly (p<0.001) differ with the group means of 

percentage of mother included into single maternal risk 

factor (21.91 %) (Table 7). 

Table 7: Relative study of mothers according to presence or 

absence of maternal risk factor and distribution of mothers 

with complications depending on multiplicity and amplitude of 

their complications 

State of mothers depending 

on   maternal risk factors  

Number of 

mothers 

(N=80) 

Percentage 

of mother   

 

Absence of maternal risk 

factor  
07 8.75±0.44a 

Presence of  maternal  risk 

factor  
73 91.25±4.56b 

Distribution of mothers 

comprising maternal risk 

factors 

Number of 

mothers 

(N=73) 

Percentage 

of mother  

 

Single  maternal risk factor 

present 
16 21.91±1.10a 

Multiple  maternal  risk 

factors present 
57 78.08±3.90b 

Data are expressed as Mean± SD. Statistical analysis 

performed using Student‟s two tail „t‟ test. Values with different 

superscripts (a, b) differ from each other significantly (p<0.001) 
 

Table 8 shows the various maternal risk factors 

associated with birth asphyxia. Most of the mother had 

multiple risk factors (more than one risk factor). Maternal 

anaemia was the most common risk factor associated with 

newborns that required NICU admission due to birth 

asphyxia and was found in 40% of mothers. This was 

followed by augmentation by oxytocin (36.25%), prolonged 

second stage of labour (31.25%), prolonged rupture of 

membrane (26.25%), PIH/preeclampsia/eclampsia 

(26.25%), maternal fever (11.25%), history of IUFD (10%). 

Others risk factors found in this study were APH (8.75%), 

GDM (7.50%), UTI (6.25%), hypothyroidism (6.25%) and 

maternal jaundice (2.50%).  ANOVA followed by multiple 

comparison two tail „t‟ test confirmed  significant (p<0.001) 

difference among different categories of the mothers having 

antepartum and intrapartum risk factors when compared 

among all the groups except „Pregnancy induced 

hypertension or Preeclampsia and Eclampsia‟ and 

„Prolonged Rupture of Membrane‟ risk factor groups which 

were found with insignificant (p>0.05) difference in 

between their group means (Table 8). 
 

Table 8: Distributions of mothers according to their maternal 

antepartum and intrapartum risk factors associated with birth 

asphyxia 

Risk factors 

Number 

of 

mothers 

Percentage 

of mother  

PIH/Preeclampsia/Eclampsia 21 26.25±1.31a 

Augmentation by oxytocin 29 36.25±1.81b 

Prolonged Rupture of Membrane 21 26.25±1.31a 

Maternal Fever 09 11.25±0.56c 

UTI 05 06.25±0.31d 

GDM 06 07.50±0.38e 

Hypothyroidism 05 06.25±0.31c 

Jaundice 02 02.50±0.13f 

APH 07 08.75±0.44g 

Prolonged 2nd stage of labour 25 31.25±1.56h 

                        History of IUFD 08 10.00±0.50g 

Anaemia 32 40.00±2.00i 

Data are expressed as Mean± SD, N=80. ANOVA 

followed by multiple comparison two tail „t‟ test. Values with 

different superscripts (a, b, c, d, e, f, g, h, i) differ from each other 

significantly (p<0.001). 
 

On the basis of fetal risk factor, mothers bearing 

fetal risk factors were included either in the „absence of 

fetal risk factor‟ group (17.5%) or in the „presence of fetal 

risk factor‟ group (82.5%) and analysis showed presence of 

fetal risk factors with a significant (p<0.001) difference 

with the previous one. Mothers bearing fetal risk factors 

grouped into „single‟ or „multiple‟ fetal risk factor group 

depending on risk factors.  The group means of percentage 

of mother included into multiple fetal risk factors (65.15%) 

significantly (p<0.001) varied with group means of 

percentage of mother included into single fetal risk factors 

(34.85 %) (Table 9). 
 

Table 9: Comparative analysis of mothers according to fetal 

risk factor and its distribution 

State of mothers 

depending on   fetal 

risk factors  

Number of 

mothers 

(N=80)  

Percentage of 

mother   

 

Absence of fetal risk 

factor  
14 17.5±0.88a 

Presence of fetal risk 

factor  
66 82.5±4.13b 

Distribution of 

mothers comprising  

fetal risk factors 

Number of 

mothers 

(N=66) 

Percentage of 

mother  

 

Single fetal risk factor 

present 
 23  34.85±1.74a 

Multiple fetal risk 

factors present 
 43  65.15±3.26b 

     

Data are expressed as Mean± SD. Statistical analysis 

performed using Student‟s two tail „t‟ test. Values with different 

superscripts (a, b) differ from each other significantly (p<0.001). 
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Table 10 represents distribution of mothers 

incorporated in the study in separate nine groups according 

to fetal risk factors. The most common fetal risk factor was 

low birth weight (<2.5 Kg) (57.5%) followed by meconium 

stained liquor (25%), prematurity (23.75%), 

malpresentation (22.50%), twin pregnancy (15%), IUGR 

(7.50%), cord prolapse (5%), polyhydromnios (3.75%) and 

oligohydromnios (2.50%).  
 

Table 10: Distributions according to fetal factors 

Fetal risk factors 

Number of 

mothers              

having fetal 

factors  

Percentage of 

mother  

having fetal 

factors 

IUGR 06 07.50±1.31a 

MSL 20 25.00±2.31b 

Malpresentation 18 22.50±1.31b 

Twin Pregnancy 12 15.00±0.56c 

prematurity 19 23.75±0.31b 

Oligohydramnios 02 02.50±0.38d 

Polyhydramnios 03 03.75±0.31e 

Cord prolapse 04 05.00±0.13f 

Low birth weight (<2.5 Kg) 46 57.60±2.88g 

Data are expressed as Mean± SD, N=80. ANOVA 

followed by multiple comparison two tail „t‟ test. The Values with 

different superscripts (a, b, c, d, e, f, g) differ from each other 

significantly (p<0.001). 

Table 10 shows that the groups constituted with 

mothers having fetal risk factors of  IUGR, twin pregnancy, 

oligohydramnios, polyhydramnios, cord prolapse and low 

birth weight of baby significantly (p<0.001) differ with 

each other when comparison was made. The groups bearing 

the mothers having the fetal risk factors of meconium 

stained liquor, malpresentation, prematurity showed 

insignificant (p>0.05) difference in between their group 

means though significant difference (p<0.01) were found 

when they were compared to the mean values of all other 

groups in an individual manner.  

Depending on the mode of delivery, mothers were 

classified into three categories i.e. „LSCS‟, „Vaginal 

Delivery (vertex and non-vertex)‟ and „Instrumental 

Delivery (forceps delivery)‟. From the statistical 

representation it was found that the mean values of all these 

three groups significantly (p<0.001) differ with each other‟s 

where the „LSCS‟ process covers a major percentage 

(53.75%) followed by „Vaginal Delivery‟ and „Instrumental 

Delivery‟ process i.e. 37.50% and 8.75 % (Table 11). 
 

Table 11: Distributions of mothers according to mode of 

delivery 

Mode of delivery 

adopted 

Number of 

mothers  

( N=80) 

Percentage of 

mother   

LSCS 43 53.75±2.69a 

Vaginal Delivery 

(Vertex and Non-vertex) 
30 37.50±1.88b 

Instrumental Delivery 

(Forceps delivery) 
07 8.75±0.44c 

Data are expressed as Mean± SD. ANOVA followed by 

multiple comparison two tail „t‟ test. Values with different 

superscripts (a, b, c) differ from each other significantly 

(p<0.001). 

Among 80 neonates included for the study, 46 

neonates (57.5%) having low birth weight (<2.5 Kg body 

weight) required NICU admission due to birth asphyxia. 

Mean newborn weight was 2.35 kg. The 42.5% newborns 

were identified with normal body weight (≥ 2.5 kg). These 

two groups i.e. mothers of neonates having low birth weight 

and mothers of neonates having normal birth weight 

significantly (p<0.001) differ with each other following  

Student‟s two tail „t‟ test among these groups (Table 12).  
 

Table 12: Distributions of mothers according to birth weight 

of baby 

Weight 

in Kg 

Number of mother 

having neonates (N=80) 

Percentage  of mother 

having neonates 

< 2.5  46 57.5±2.88a 

≥ 2.5 34 42.5±2.13b 

Data are expressed as Mean± SD. Analysis was 

performed following Student‟s two tail 't' test procedure. Values 

with different superscripts (a, b) differ from each other 

significantly (p<0.001). 
 

Among the included mothers in the study 57.50% 

of mothers gave birth to male child and 42.50% gave birth 

to female child. Depending on the sex variation of their 

neonates the mothers were classified into two groups which 

were significantly (p<0.001) differ with each other (Table 

13). 

Table 13: Distributions of mothers according to sex variation 

of their neonates 

Sex 

variations 

Number of mother 

having neonates 

(N=80) 

Percentage  of 

mother having 

neonates 

Male child  46 57.50±2.88a 

Female 

child 
34 42.50±2.13b 

Data are expressed as Mean± SD. Statistical analysis 

performed using Student‟s two tail „t‟ test. Values with different 

superscripts (a, b) differ from each other significantly (p<0.001). 

 

4. Discussion  

Our study objective was to evaluate the maternal 

(demographic, antepartum and intrapartum) and fetal risk 

factors of birth asphyxia. 

In this study (Table 1), the mean age of mothers of 

babies born with birth asphyxia was found to be 23.86 years  

which was similar to the observations of Yadav et al[32] 

(24.28 years), Chandra et al[24]
 

(23.7 years) and 

Padayachee et al[54] (25.6 years). 

In our study, 42.5% of mothers of babies with 

birth asphyxia were aged 20-25 years. Hafiz et al[34], also 

observed  that most common range of maternal age was 20-

25 years as majority of births take place in between the age 

from 20 to 25 years but Laopaiboon et al [55] found in their 

study that advanced maternal age (35 years or older) was 

associated with increased cases of APGAR score <7 at 5 

minutes. 

We found in our study (Table 2), the mothers of 

babies born with asphyxia were mostly belong to low socio 

economic status (68.75%) followed by lower middle socio-
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economic status (25%), middle (3.75%), upper middle 

(1.25%) and upper socio-economic status (1.25%). This 

study was supported by Lee et al[11] as low socio-

economic status may increase birth asphyxia risk by 

influencing maternal nutritional status, care seeking and 

access to health care services during pregnancy period. On 

the other hand, Babu et al[56] found no association among 

the literacy level or socio economic status of mothers and 

incidence of birth asphyxia. 

In our study (Table 3), the mothers of babies born 

with asphyxia were identified with term pregnancy (75%) 

followed by preterm pregnancy (22.5%). The possible 

explanation is that the majority of birth takes place in term 

pregnancy. Chiabi et al[57], did not find prematurity to 

have statistically significant association with birth asphyxia. 

Yadav et al[32] (26.25%) found the significant relationship 

between the prematurity and birth asphyxia.   

In this study (Table 4), the total number of mother 

of newborn requiring NICU admission due to birth 

asphyxia was 80.  Primipara mothers were 51.25% and 

multigravida mothers were 48.75% and primigravida has 

been one of the main risk factor of developing birth 

asphyxia as mentioned by Hafiz et al[34] (56.9%).  

Prolonged labour, prematurity and low birth weight, which 

is common in primi, might be the possible explanation. But 

Chiabi et al[57] found that birth asphyxia was more 

common in multigravida (67.8%). 

We found in our study (Table 5), the newborns 

required NICU admission due to birth asphyxia were more 

in Muslim mothers (63.75%) followed by Hindu (36.25%). 

Generally, the Muslim mothers were less educated in this 

rural area and received inadequate antenatal care. 

In our study (Table 6), unbooked mothers (52.5%) 

were more than booked mothers (47.5%). This result was 

very similar with the finding of study by Hafiz et al[34]. 

Booked cases receive better antenatal care along with early 

detection and management of maternal health conditions 

and decrease the rate of asphyxia. 

In this study (Table 7 and 9), birth asphyxia was 

significantly more common in presence of maternal and 

fetal risk factors. Again it was significantly common in 

those where multiple maternal or fetal risk factors were 

present.  

In our study (Table 8), one of the most important 

factors, maternal anaemia, which was 40 %. This result was 

very much similar with the finding of studies by Dalal et 

al[35] (52.2%), Hafiz et al[34] (48%). 

Akhtar et al[33] also found significant correlation 

between correlation between low maternal haemoglobin 

(<10 gm %) and birth asphyxia. 

Inadequate supply of oxygen across the placenta 

due to maternal anaemia leads to poor placental growth and 

neonatal development. This leads to low Apgar scores 

babies with birth asphyxia. 

In our study (Table 8), augmentation by oxytocin 

(36.25%) was one of the most common intrapartum 

maternal risk factors of birth asphyxia, findings were 

comparable with previous study by Keya et al[14] and 

Liston et al[59] shows that oxytocin causing low Apgar 

score at 5 minutes. 

Oxytocin is administered via intravenous infusion 

as a supplement to start uterine contractions, speed up 

labour, or decrease time between contractions. Oxytocin 

misuse is a risk factor for birth asphyxia. The uterus should 

contract and relax with a specific rhythm in order to pass 

oxygen adequately to placenta, and ultimately to the fetus. 

If contractions are frequently persistent, the placenta has no 

time to replenish oxygen supply, given the baby at risk for 

oxygen deprivation leads to birth asphyxia. 

In this study (Table 8), prolonged second stage of 

labour was another significant risk factor for birth asphyxia 

as reported in past by Kiyani et al[60] (72%). The possible 

explanation is that prolonged second stage of labour can 

cause fetal distress by putting excessive stress on the fetus 

or by causing decrease blood supply to the placenta. 

We found in our study (Table 8), Pregnancy 

induced hypertension (PIH), pre-eclampsia, eclampsia 

(26.5%) was one of the most important maternal risk factors 

for birth asphyxia.  

Similar observation was noted by Yavad et al[32] 

(23.7%), Mohan et al [58]. On other hand, Chandra et 

al[24], found PIH as strong independent association of 

perinatal asphyxia. 

PIH leads to decrease in placental blood flow, loss 

of placental integrity, and damage of endothelial cells. All 

these phenomena can lead to inadequate fetoplacental blood 

flow with fetal hypoxia, leading to birth asphyxia. 

In this study (Table 8), prolonged rupture of 

membrane (26.25%) was important risk factor of birth 

asphyxia. Similar observation was also noted by Majeed et 

al[29]
 
(24%). A major concern for foetuses, exposed to 

prolonged rupture of membrane is maternal- fetal infection 

but other risk includes placental abruption, fetal lung 

hypoplasia, and fetal distress due to cord compression or 

cord prolapse. All the risk factors are responsible for birth 

asphyxia. 

In our study, we also found 10% mothers with 

history of intrauterine fetal death, 8.75% mothers with 

antepartum haemorrhage and 6.25% mothers with 

hypothyroidism.  

In antepartum haemorrhage, there is decreased 

blood flow from mother to placenta, so the hypoxemia can 

occur in the fetus. This condition can lead to birth asphyxia. 

Bahubali et al [19], in their study found perianal 

asphyxia associated with previous history of neonatal death 

(6 %), antepartum haemorrhage (10 %), and thyroid disease 

(13 %). 
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In this study, gestational diabetes was seen in 7.5 

% mothers. This result was very much similar with the 

finding of Hafiz et al[34] (6.5%). 

In our study, maternal fever (11.25 %) was 

associated with birth asphyxia .The association of pyrexia 

during delivery and birth asphyxia was previously observed 

by Hafiz et al [34]. 

Birth asphyxia due to maternal urinary tract 

infection (6.25%) was also noted as another risk factor and 

almost similar result was seen by Divid et al[25]. 

Jaundice in pregnancy e.g. liver disease in 

pregnancy associated with increased serum bile acids and 

increased rate of asphyxia. In this study, 2.5 % maternal 

jaundice associated with birth asphyxia was found. 

In this experiment (Table 10), 25 % meconium 

stained amniotic fluid was found. Meconium staining of the 

amniotic fluid has long been regarded as a sign of fetal 

distress. Meconium is passed in response to hypoxia and 

aspiration of meconium is responsible for birth asphyxia. 

And almost similar observation was noted by Bahubali et 

al[19] (30%) and Mohan  [58] (23.3%). 

In our study (Table 10 and 12), 57.5% newborns 

were low birth weight (<2.5 kg). Low birth weight is 

mainly related to uteroplacental insufficiency and poor 

energy substrate transfer, resulting in neonatal complication 

like birth asphyxia. According to Mir et al[36], low birth 

weight was the most significant predictor of birth asphyxia. 

Prematurity (Table 10) is an important fetal risk 

factor of birth asphyxia (23.75%) in our study. Premature 

babies have pulmonary immaturity and limited respiratory 

muscle strength.  

In ologohydramnios, the placenta cannot function 

properly. So, fetus receives fewer nutrients and less oxygen. 

The inadequate oxygen is responsible for birth asphyxia. 

Oligohydramnois was also noted in 2.5% mothers in our 

study. This is in accordance with previously published 

study by Hafiz et al[34] 

Our study (Table 10) found that other risk factors 

were breech presentation (22.5%), twin pregnancy (15%), 

cord prolapse (8.1%), intra uterine growth restriction 

(7.5%) and polyhydramnios (3.75%). 

Hafiz et al[34], found beech presentation of fetus 

significantly associated with increased risk of developing 

birth asphyxia and Nilufar et al[30] also found the 

malpresentation (14%) associated with birth asphyxia. 

Mohan et al[58] found that 3.3% multiple pregnancy 

associated with birth asphyxia. 

Hafiz et al[34] found cord prolapse in 8.1 % mothers. 

In our study (Table 11), majority of mothers were 

delivered by LSCS (53.75%) followed by vaginal delivery 

(37.50%) and instrumental delivery (8.75%). But Kiyani et 

al [60]
 
found asphyxiated newborns delivered by vaginally 

in 44.39% or by caesarean section in 32.14% or by 

instrumental in 23.47%.  

In this study (Table 13), total numbers of neonates 

were 80. Out of these 80 neonates, 46 (57.50%) were males 

and 34 (42.50%) were female. Birth asphyxia was more 

prevalent in male child reported earlier by Chiabi et al[57] 

 

5. Limitation 

1.  This study conducted in a rural medical college of West 

Bengal, where mostly patients belong to the low and 

low middle socio economic class and data couldn‟t 

predict the overall situation in the country. 

2.   The sample size was small. So, it was difficult to detect 

small differences. 

3.  There were inadequate maternal history as well as 

relevant haematological, biochemical and radiological 

investigation reports. 

 

6. Summary 

Birth asphyxia depends on maternal and fetal risk 

factors. Early identification of high risk factors with 

improved antenatal and intrapartum care can decrease birth 

asphyxia rate. 

It was retrospective cross sectional study, 

conducted at department of obstetrics and gynaecology, 

MMCH. Study was conducted from March, 2016 to 

February, 2017 with estimated sample size was 80. The 

study was done after approval by institutional ethics 

committee. Data were collected from respective mothers 

and analysed by SPSS19. 

In our study, total number of mothers was 80. 

Mean maternal age of babies born with asphyxia was found 

to be 23.86 years. Majority of mothers were belonging to 

lower socio-economic status (68.75%). Birth asphyxia was 

more common in unbooked mothers (52.50%), primipara 

(51.25%) and in term pregnancy (75%). It was found that 

birth asphyxia significantly more common in presence of 

maternal or fetal risk factors than absence of maternal and 

fetal risk factors.  Maternal antepartum and intrapartum risk 

factors were anaemia (40%), augmentation by oxytocin 

(36.25%), prolonged second stage of labour (31.25%), 

prolonged rupture of membrane (26.25%), PIH or 

preeclampsia and eclampsia (26.25%), maternal fever 

(11.25%), history of IUFD (10%) etc. 

Fetal risk factors were meconium stained liquor 

(25%), prematurity (23.75%), breech presentation 

(22.50%), twin pregnancy (15%), IUGR, cord prolapse. 

Birth asphyxia rate was more common in 

caesarean section (53.75%) delivery, low birth weight and 

male babies. 

 

7. Conclusion 

In my study it was found that low socioeconomic 

status and particularly some risk factors during pregnancy 

and parturition e.g. maternal anaemia, PIH, injudicious use 
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of oxytocin, meconium stained amniotic fluid, prolonged 

second stage of labour, prolonged rupture of membrane, 

low birth weight babies were associated with higher 

incidence of birth asphyxia. Early identification of the 

potential maternal and fetal risk factors and proper care 

may reduce the burden of birth asphyxia as well as its 

consequences. 
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