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ABSTRACT
Background: Birth asphyxia is an important cause of neonatal morbidity and mortality. According to world health
organization (WHO) out of the 130 million babies born every year, about 4 million die in the first 4 weeks of life the
neonatal period. This study is aimed to assess the incidence, risk factors, complications and maternal variables
associated with birth asphyxia.
Methods: This is a prospective observational study conducted at pediatric newborn stabilization unit (NBSU) district
hospital, Bageshwar (Uttarakhand) over a period of 12 months from January 2021 to December 2021. Total 110
newborns with no spontaneous breathing or APGAR score <7 at 5-minute requiring basic/advanced neonatal
resuscitation as per NRP AHA protocol were enrolled in this study. Detailed mother’s antenatal history, risk factors
along with clinical course of neonate was documented as per NICU protocol till the hospital stay in pre-designed proforma.
Results: Total 110 newborns were admitted with incidence of 6.2% and mean birth weight of 2760±575 gm. Male
gender (71%), Term delivery (82.7%), majority 85.4% neonates were revived by basic, 27.2% developed HIE grade
1. Outcome wise majority 71% (78) were discharged, 22.7% (25). Among maternal variables, majority 82.7% (91)
were booked pregnancy with mean maternal age 25.69-year, multigravida 54% (59), anemia 54.5% (60) and
meconium-stained amniotic fluid (MSAF) constitutes most common risk factor.
Conclusions: Birth asphyxia is an important contributor of perinatal morbidity and mortality. Focus on early
identification and timely management along with proper antenatal care and identification of high-risk pregnancy is
crucial.
Keywords: Birth asphyxia, Neonatal mortality, HIE

INTRODUCTION
Birth asphyxia is an important cause of neonatal
morbidity and mortality in developing countries and
constitutes for 30% mortality worldwide.1
Perinatal asphyxia is the fifth largest cause of under-5
deaths (8.5%) after pneumonia, diarrhea, neonatal
infections and complications of preterm birth.2

In developing countries around 3.6 million neonates
suffer from moderate to severe birth asphyxia with nearly
840,000 babies (23%) die or may develop serious
neurological sequelae.3
In India perinatal asphyxia constitutes 28.8% of neonatal
mortality and 45.1% of stillbirths.4
The WHO defines birth asphyxia as a failure to trigger
and sustain breathing automatically at birth.5 It is a
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combination of hypoxia, hypercarbia and metabolic
acidosis due to the blockage of umbilical vessels,
placental insufficiency in utero, or ineffective breathing
after delivery.6
Birth asphyxia is diagnosed as APGAR score of four to
seven in the first minute of life as moderate prenatal
asphyxia, whereas zero to three suggests severe
asphyxia.7
According to WHO out of the 130 million babies born
every year, about 4 million die in the first 4 weeks of life
the neonatal period. In low-income countries 23% of all
neonatal deaths occurred due to birth asphyxia. It is the
fifth largest cause of under-5 deaths (8.5%) after
pneumonia,
diarrhea,
neonatal
infections
and
complications of preterm birth.8
Risk factors of birth asphyxia have been divided into
antepartum, intrapartum and fetal.
Maternal factors like prolonged labor, gestational
diabetes, antepartum hemorrhage, preeclampsia, antepartum and intrapartum anemia and multiple pregnancies
have a significant role in the development of neonatal
asphyxia.1
Neonatal factors for birth asphyxia (HIE) are post-dated,
cord around the neck, oligohydramnios, meconiumstained amniotic fluid (MSAF) as well as the
malpresentation, etc.9
The sustainable development goal (SDG) stated a plan to
keep NMR to at least as low as 12 deaths per 1000 live
births and under-five mortality to at least as low as 25
deaths per 1000 live births by 2030 in all countries. 10 This
could be achieved through better prevention and
treatment of the three leading causes, preterm births,
severe infections, and perinatal asphyxia as the key.
Worldwide, 5-10% of babies require simple stimulation
at birth, 3-6% need a bag and mask ventilation, and <1%
breath with endotracheal intubation, chest compression,
and drugs each year.11 Evidence have show that the risk
of death increases by 16% for every 30 s delay in
initiating ventilation up to six minutes and every 6% for
every minute of delay of applied bag and mask
ventilation.12 Effective resuscitation at birth can prevent a
large proportion-approximately 30% of these deaths.13
Furthermore, resuscitation may avert 5-10% of deaths
due to complications of preterm birth.
According to American heart association and other recent
authorities, neonatal resuscitation is categorized into 3
steps as follows.14

Basic resuscitation
Clearing airways, (suctioning if necessary), positioning
the head and giving positive pressure ventilation via bag
and mask
Advanced resuscitation
Basic resuscitation (as above) plus endotracheal
intubation, chest compression and epinephrine/volume
administration as required.
METHODS
This is a prospective observational study carried out at
pediatric newborn stabilization unit (NBSU) district
hospital, Bageshwar (Uttarakhand) over a period of 12
months from January 2021 to December 2021.
Inclusion criteria include all newborn (inborn/outborn)
admitted in pediatric NBSU during the study period that
required basic/advanced resuscitation after birth.
Exclusion criteria include newborn resuscitated with
initial steps only and associated with congenital
anomalies.
All newborn included during study period were
resuscitated as per neonatal resuscitation program (NRP)
protocol by American heart association (AHA).
Initial steps
Immediate assessment, providing warmth, drying the
baby and tactile stimulation.
Basic resuscitation
Clearing airways, (suctioning if necessary), positioning
the head and giving positive pressure ventilation via bag
and mask.
Advanced resuscitation
Basic resuscitation (as above) plus endotracheal
intubation, chest compression and epinephrine/volume
administration as required.
Detailed mother’s antenatal history with risk factors was
included. Clinical course of neonate was managed and
documented as per NICU protocol till the hospital stay in
pre-designed pro-forma.
Operational definitions
Perinatal asphyxia

Initial steps
Immediate assessment, providing warmth, drying the
baby and tactile stimulation.

Five-minute APGAR less than 7, can be perinatal
asphyxia.
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prevalent in hilly regions of Uttarakhand. Overall 46%
(51) were primigravida and 54% (59) were multigravida.

Prolonged labour
Labour exceeds 12 hours in primigravida or 8 hours in
multigravida mothers after the latent 1st stage of labour
was diagnosed.
Prolonged rupture of membrane
Rupture of membrane or leaking for >12.
Data analyzed using SPSS software version 21.0. For
statistical significance p<0.05 considered significant.

Table 1: Neonatal characteristics (n=110).
Variables
Type of birth
Gender
Type of
delivery

RESULTS
Gestation
The present study was a prospective observational study
carried out with 110 neonate admitted in functional level
2 NICU of a first referral unit district hospital, over
period of one year.
In the present study total number of newborns included
after fulfilling inclusion and exclusion criteria were 110
(n=110). During the study period total 1754 newborns
were delivered in our hospital. Out of which 110 inborn
neonates were diagnosed with birth asphyxia and were
admitted amounting to incidence of 6.2%.
Out of 110 newborns 29% (32) were female and 71%
(78) were male. There was a male preponderance which
is statistically significant.
Out of 110 neonate 75.4% (83) were inborn and 24.5%
(27) were outborn. Majority 93.6% (103) were delivered
by normal vaginal delivery whereas only 6% (7) were
delivered by cesarean section. As per gestational age
82.7% (91) neonates born term, 14.5% (16) were preterm
and only 2% (3) were post term. Birth weight of 110
neonates ranges from 1200 to 4200 gm with a mean birth
weight of 2.7605 gm and standard deviation of 575 gm.
Majority 81% (89) were above 2500 gm, 16% (18) were
low birth weight and only 2% (3) were very low birth
weight babies. 85.4% (94) neonates were revived by
basic resuscitation only 14.5% (16) required advanced
resuscitation as per NRP/AHA protocol.
Outcome wise majority 71% (78) neonates were
discharged, 22.7% (25) were referred to higher centre in
view of complications and better management, 4% (5)
subjects left against medical advice and 1% (2) neonates
were succumbed to death.
Among maternal variables, majority 82.7% (91) were
booked pregnancy under Janani Shishu Suraksha
Karyakram (JSSK) only 17.2% (19) were unbooked. Age
wise maternal age varies between 19 to 36 year and mean
maternal age is 25.69 year. Majority 65.4% (72) mothers
were ≥25 years and only 34.5% (38) were <25-year-old
out of which 89% were primigravida. This can be
attributed to the fact that early age marriage is still

Birth weight
(gm)
Resuscitation

HIE
Outcome

Inborn
Outborn
Male
Female
NVD/ assisted VD
LSCS
Preterm
Term
Post term
<1000
1000-1499
1500-2499
≥ 2500
Basic
Advanced
No HIE
Grade 1
Grade 2
Grade 3
Discharged
Referred
LAMA
Expired

No. of
neonates, (%)
83 (75.4)
27 (24.5)
78 (71)
32 (29)
103 (93.6)
7 (6)
16 (14.5)
91 (82.7)
3 (2)
0 (0)
3 (2)
18 (16)
89 (81)
94 (85.4)
16 (14.5)
51 (46.3)
30 (27.2)
20 (18.1)
9 (8)
78 (71)
25 (22.7)
5 (4)
2 (1)

Table 2: Maternal characteristics, (n=110).
Variables
Maternal age
(years)
Parity
ANC status
Socioeconomic
status (As per
modified
Kuppuswamy
classification)
Hemoglobin
(gm/dl)

Antenatal risk
factors

No. of mothers, (%)
<25
≥25
Primigravida
Multigravida
Booked
Unbooked
Upper
Upper middle
Lower middle
Upper lower
Lower
<6.5
6.5-8.0
8.1-10.0
≥10.1
MSAF
Prolonged labour
Oligohydramnios
Obstructed labour
PPROM
Cephalo pelvic
disproportion
Polyhydramnios
Malpresentation

38 (34.5)
72 (65.4)
51 (46.3)
59 (53.6)
91 (82.7)
19 (17.2)
5 (4.5)
30 (27.2)
34 (30.9)
35 (31.8)
6 (5.4)
2 (1.8)
18 (16.3)
40 (36.3)
50 (45.4)
26 (23.6)
20 (18.1)
15 (13.6)
10 (9)
10 (9)
10 (9)
4 (3.6)
3 (2.7)
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As per distribution of socio-economic status of mothers
according to modified Kuppuswamy scale the lower
middle and upper lower class formed the majority 31%
each followed by upper middle (27.2%), lower (5%) and
upper class (4%) class.
As per hemoglobin status majority 54.5% (60) of mothers
were anemic only 45.4% (50) had hemoglobin within
normal range.
Among the maternal risk factors, meconium-stained
amniotic fluid (MSAF) constitutes most common risk
factors for newborns requiring resuscitation (23.6%)
followed by prolonged labour (18.1%), Oligohydramnios
(13.6%), cephalo-pelvic disproportion, Obstructed labour
and premature prolong rupture of membrane (9% each),
polyhydramnios (4%) and breech (3%).
DISCUSSION
In the present study, a total of 110 neonates were
enrolled. During the study period total 1754 newborn
were born in our institute out of which 110 inborn
neonates were diagnosed with birth asphyxia and were
admitted amounting to incidence of 6.2% which was
similar to other studies.14,15,16
The birth weight of admitted neonates (n=110) ranges
from 1200gm to 4200gm with a mean birth weight of
2760±575 gm as compared to 2.24 kg by Yadav et al. 17 In
the present study males (71%) were more affected than
female (29%) similar to Mohan et al (72%: 28%) and
Mamo et al (61.7%: 38.3%).18,19
Several explanations for increased perinatal and neonatal
mortality observed in male gender have been proposed.
The risks of intrauterine growth restriction, prematurity,
respiratory distress syndrome, and birth asphyxia are
higher in male infant.20,21 Also This could be explained
by the protective effect of the additional “x” chromosome
in female.22
Majority of the newborn admitted (93.6%) were born by
vaginal delivery as compare to 6% by cesarean section in
present study similar to Aslam et al (62.6%: 16.2%),
Dubie et al (77%: 23.1%), Mamo et al (76.9%: 23.2%),
Mohan et al (77.6%: 22.4%).18,19,23,24
Studies have shown that use of vaccum or forceps in
vaginal delivery has led to risk of hemorrhagic cranial
injuries
like
cephalhematoma
and
subgaleal
hemorrhage.25
In present study we found birth asphyxia was
significantly high in term delivery (82.7%) than preterm
babies (14.5%) This also correlates with several
studies.14,18,19,24 However other studies have shown
preterm were more affected than term neonates.23,26
However prematurity is a known risk factor for birth
asphyxia. In present study birth asphyxia in term delivery

could be attributed to early referral of high-risk
pregnancies, associated co-morbid risk factor in neonates
as well as low sample size.
We found that majority 85.4% neonates were revived by
basic resuscitation only 14.5% required advanced
resuscitation similar to other studies.18,23 This emphasizes
importance of first golden minute after birth as a critical
window to establish neonatal ventilation and demands
skill training at delivery room personals for timely
intervention in low resource settings.
Perinatal asphyxia may lead to severe metabolic acidosis,
hypercarbia,
progressive
hypoxemia,
neonatal
encephalopathy. In present study, 27.2% developed HIE
grade 1, 18.1% developed HIE grade 2 and only 8%
landed up in HIE grade 3 as compare to Babu et al
(54.9DD% no HIE, 12.6% grade 1 HIE, 17% grade 2,
15.3% grade 3) and Mohan et al (61.6% no HIE, 10.4%
grade 1 HIE, 24% grade 2, 4% grade 3). 14,18
Among the maternal variables, age-wise majority 65.4%
mothers were ≥25 years and only 34.5% were <25-yearold which is comparable with Mamo et al (24.8%:
75.3%) and Dubie et al (40.9%: 59%). However other
studies like Yadav et al (52.5%: 47.5%) and Aslam et al
(75.6%: 24.4%) shown younger age of mother was more
associated with perinatal asphyxia.17,19,24
In the present study 53.6% were multigravida than 46.3%
were primigravida. This is similar to studies like Dubie et
al (42%: 58%), Mamo et al (37%: 63%), Mohan et al
(37.6%:62.4%).18,19,24 However other studies like Babu et
al (54.9%: 45.1%), Aslam et al (56.9%: 43.1%), Yadav et
al (51.2%: 48.7%) shown primigravida mothers were
more associated with birth asphyxia.14,17,23
Majority 82.7% were booked pregnancy (under Janani
Shishu Suraksha Karyakram, JSSK) only 17.2% were
unbooked, similar to Dubie et al (95.1%: 4.9%), Yadav et
al (68.7%: 31.2%) and Mamo et al (63.3%: 36.7%) in
contrast other studies like Babu et al (28.1%: 71.9%),
Aslam et al (37.9%: 74.7%) and Dalal et al (41.9%:
58.1%).14,15,19,23,24
In the present study as per modified Kuppuswamy scale
lower middle and upper lower class formed the majority
31% each, similar to Yadav et al (60%: 28.8%). 17
Poor socioeconomic status influences maternal nutritional
status, access to healthcare system and affects the
antepartum and intrapartum care of mother and neonate.
We found that majority 54.5% mothers were anemic,
similar to studies like Yadav et al (91.2%: 8.8%) and
Dalal et al (52.2%: 47.8%).15.17 Maternal anemia leads to
poor placental growth and neonatal development which
can result in babies having low APGAR scores and birth
asphyxia.
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Among maternal risk factors meconium stained amniotic
fluid (MSAF) contributes as major risk factor for
newborns requiring resuscitation (23.6%) followed by
prolonged labour (18.1%) This is similar to Dalal et al,
Bahubali et al, Solayman et al.15,27,28
Dalal et al have also shown the presence of meconium
staining of liquor was observed in 40% subject and is an
important contributing factor for birth asphyxia.
Presence of meconium in the amniotic fluid may cause
aspiration of meconium-stained amniotic fluid which can
block small airways, deactivate surfactants and may also
inhibit surfactant synthesis, resulting in birth asphyxia. 29
History of prolonged labour was seen in 18.1% subjects.
Prolong 2nd stage of labour causes high uterine
contraction and involves period of relative lack of
oxygen. As the infant’s head and the umbilical cord are
compressed by contractions in the birth canal, prolonged
second stage of labor increase fetal hypoxia and acidemia
which leads to low 1st minute APGAR.

3.

4.

5.
6.

7.

8.

9.

10.
Other risk factors include oligohydroamnios (13.6%),
obstructed labour (9%), PPROM (9%), cephalo-pelvic
disproportion (9%), polyhydramnios (3.6%) and
malpresentation (2.7%).
11.
Limitations
Limitation of study was that it is a hospital-based study
which cannot be attributed to the entire population. Also,
this study is based on APGAR score to diagnose birth
asphyxia. Other investigations like umbilical cord blood
gas analysis were not included.

12.

13.

CONCLUSION
Birth asphyxia is an important contributor of perinatal
morbidity and mortality in developing nations.
Implementing proper antenatal, intrapartum and neonatal
care services is paramount including training of delivery
personals especially in resource limited settings for
identification of high-risk pregnancy, proper management
during labour and delivery, neonatal resuscitation and
timely referral of sick neonates is the key to reduce the
burden of birth asphyxia.
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