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Objective: To determine risk factors for perinatal asphyxia. Design: Cohort study.
Setting: Teaching hospital. Methods: All consecutive hospital births were evaluated during the
study period. Asphyxia was define d on intrapartum and neonatal resuscitation criteria. Mater nal,
intrapartum and neonatal variables were recorded in all births. Data was analyzed after
stratifying for live and stillbirths by univariate and logistic regression analyses.
Results: Amongst 2371 births (55 fetal deaths and 2316 live births), there were 86 cases of
perinatal asphyxia (35 fetal deaths and 51 live births), providing an asphyxia rate of 36.3/1000
births. On multivariate analysis, risk factors significantly associated with asphyxia included
prolonged second stage labor (OR 9.4), vaginal breech delivery (OR 6.6), elective cesarean
delivery (OR 4.6), pregnancy induced hypertension (PIH) (OR 2.7) and fetal growth retardation
(SFD) (OR 2.4). Amongst stillborn, the significant univariate factors associated with asphyxia
were prolonged second stage labor (RR 1.7) and cord prolapse (RR 1.7). Conclusions: There isa
need to strengthen intrapartum management and early identification of mothers with PIH or

intrauterine growt h retardation to reduce as phyxial morbidity a nd mortality.
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ERINATAL asphyxia is an important

cause of neonatal morbidity and mor-
tality; and a cause of neurologic handicaps
in children. Despite availability of numer-
ous studies, epidemiologists have been un-
able to quantify the size and distribution of
asphyxia with suffi cient precision. The
major pr oblem in asphyxia epidemiological
investigation has been the inability of
researchers to universalize its definition
and quantification. Asphyxia defini tions
have included need for assisted ventilation
>1 minute, low Apgar scores (<7 at 1 or 5
min), absent or poor respiratory effort at
1 min with or without signs of fetal
distress(1-6). Most studi es evaluating as-
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phyxia risk factors have limited themsel ves
to univariat e ana ysis (without confou nder
control) and have not included late feta
deaths resulting from intrauter ine hypoxia
for risk analysis(3,5,6). The present com-
munication attempts to overcome these
lacunae and identify risk factors associated
with asphyxia, particularly those which
may be amenable to interventional stra-

tegy.
Subjects and Methods

All consecu tive hospital births during
the study period formed the cohort. The
study population comprised of asphyxiat-
ed neonates (as def ined below) and there -
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maining served as controls.
Definit ion of Asphy xia

A. Neonates fulfilling at least one of the
intrapartum c riteria of fetal distressan d
one of the neonatal features o f asphyxia
were def ined as havin g asphy xia. This
was done to ensure areasonable cer-
tainty of a perinatal asphyxic insult. The
intrapar tum cri teria of fetal distress in-
cluded: (a) Fetal Heart Rate (FHR) ab-
normality: Fetal bradycardia (<100
beatsminute) or fetal tachycardia
(>160 beats/minute) 'or abnormal
cardiotocographic findings, and (b)
Presence o f meconium stained amni otic
flud (MSAF). The neonata criteria
included: (a) Need for assis ted ventila-
tion >1 min for establishment of ade-
guate spontaneousrespiratory effor ts;
(b) Apgar score<7 at 1 minof age ; and
(0 Alteration in both tone (hypo- or
hypertonia) and sensorium (obtunda-
tion or irr itability) durin g the first day
of lifenot attributable to other causes
such as prematurity, sepsis, metabol ic
disturban ces, intracr ani al hemorrha ge,
etc.

B. Late fetal deathsaccompanied by fea-
tures of intrapartum fetal distress (F HR
abnormalities, MSAF) were also desig -
nated as asphyxia.

Infants with lethal or major malfor mations
were excluded from the study. Details of
maternal (age, pre-eclampsia, placenta
previa, diabetes mellitus, etc.), intrapartum
(duration of labor, use of oxytocin, pres-
ence of cord prolapse and abruptio placen-
tae, fetal heart rate abnor malities, fetal pre-
sentation, mode of delivery including ce-
sarean section performed as emergency/
elective, presence or absence of meconium
stained liquor) and neonatal variables
(Apgar score, resuscitation need and dura-
tion, birth weight, gestation, intrauterine

VOLUME 34 -MARCH 1997

growth status(7), multiple births) were re-
corded in all subjects.

Asphyxiated neonates were closely ob-
served for @norma neurologic signs sug-
gesting hypoxic ischemic encephalopathy
(HIE)(8) and development of complica-
tions. All neonates were observed for
atleast 48 h after birth and morbidi ties
(particularly neurologic) were carefully re-
corded.

Statistical Analysis

The data was analy zed after stratifying
for still births and live birth. Continuous
normally distributed data were analyzed
by comparing means using the Student -t
test. Non parametric data were analyzed
using the Mann Whirney-U test. Propor-
tions were analyzed using Chi-square or
Fisher's exact test. To adjust for confound-
ers, factors found significant on univariate
analyses were analyzed using an
unweighted logistic regression model. A
probability of 5% was considered signifi-
cant.

Results

A total of 2371 (55 f etal deaths and 2316
live births) consecutively born infants were
enrolled in the study after exclusion of 25
cases (9 fetal deat hs and 16 live birt hs) with
major congenital malformations (pulmo -
nary agenesis, cyanotic heart disease,
hydrocephalus, etc.). There were 86 (35 fe-
tal deaths and 51 live births) cases of
perinatal asphyxia, providing a prevalence
of 36.3/1000 births. Table | provides the
profile of asphyxiacriteriain liveborn neo-
nates. All asphyxic newborns who had al-
teration in tone and sensorium were also
accompani ed by either an Apgar score <7
or needed assisted ventilation at birth.

Table Il provides the results of
univariate analysis of risk factors for
perinatal asphyxia amongst liveborn in-
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TABLE I- Profile of Asphyxa Criteria in Liveborn
Neonates (%)

Control
(n=2265)

Criteria Asphyxia

(n=51)

Intrapartum
Fetal heart rate
abnormality 10 (196) 32

Meconium stamed
ammiohc fhnd 29 (569) 92

FHR + MSAF 12 (235) 13

(14)

41)
(06}
Neonatal

Apgar <7 (1 mun) 21 (412) 91

Duration of
resuscitation
>1 mun 0 3

Altered tone
+ sensorium 0 1

(40)

01)

(004)

Apgar <7 +
duration of resusci-
tation >1 mun 9 (17 6) 8

Apgar <7 +
altered tone &
sensorium

(04)

(#3]

(9 6 (03)

Duration of resusci-
tation >1 nmun +
altered tone &
sensorium

18 (353) 11 (05)

FHR - Fetal heart rate abnormality
MSAF - Meconium stained ammiotic flurd

fants. Those observed to be significantly
associated with asphyxia included (in de-
creasing order of risk) cord prolapse, pro-
longed second stage of labor, breech vagi-
nal and elective cesareans, pregnancy in-
duced hypertension (PIH), labor induction
with oxytocin and lower antenata visits.
The only significant neonatal factor was a
small for date (SFD) (<10 centile) birth.
Subset analysis of hypertensive mothers
did not revea any difference in the mean
systolic or diastolic blood pressures be-
tween the groups.
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In the case of illbirths, the variables
significantly associated with fetal asphyxia
were prolonged second stage labor (RR 1.7)
and cord prolapse (RR 1.7) (Table 11).

All variables observed to be significant
on univariate analysisin liveb ornswere en-
tered into a multiple logistic regression
model. Factors that were independently as-
sociated with perinatal asphyxia in the re-
duced model (in decreasing risk order)
were prolonged second stage of labor,
breech vaginal delivery, elective cesareans,
pregnancy induced hypertensi on (PIH) and
SFD births (Table 1V).

Discuss ion

Severa studies have attempted to eval-
uate the incidence of asphyxia and its risk
factors. The reported incidence of asphyxia
amongst live born neonates has varied
from 1-10%(I-6). In the present study, the
incidence of asphyxia amongst livebirths
was 2.2%, but amongst stillbirths it was
63.6%. The variations observed are due to
the differing definitions of asphyxia that
have been adopted by various authors-
Apgar score a 1 or 5 min, duration of re-
suscitation, breathing effort a 1 min or a
combination of features of fetal distress
(abnormal fetal heart rates or meconium
stained liquor) and one or more of the
above criteria. The incidencew ould aso be
influenced by the inclusion of late fetal
deaths, as has been observed in the present
study (they constituted 40% of asphyxiated
infants). To the best of our know ledge,
none of the earlier studi es have included
feta deaths due to perinatal apshyxia in
their analysis.

In the present study, it was observed
that prolonged second stage of labor,
breech vaginal and elective cesareans,
pregnancy induced hypertensi on (PIH) and
SFD hirths had a strong independent asso-
ciation with perinatal asphyxia. A highrisk
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TABLE lI-Univariate Analysis of Risk Factors for Asphyxia Amengst Liveborns

Variables Asphyxia Controls RR
(n=51) (n=2265) (95% CT)
Maternal
* Maternal age (yrs) 23.6 243 -
mean (SD) 2.9 (3.7)
* No. of antenatal visits # 1 2
median (range) (0-8) (0-9)
* PIH/Eclampsia (%) ## 8 (15.7) 119 (5.3) 3.2 (1.5,6.7)
—Max. systolic BP (mm Hg) 146.3 144.2 =
mean (SD) (9.1) (13.8)]
— Max. diastolic BP (mm Hg) 96.5 98.9 -
mean (SD) (7.4) (8.4)
Intrapartum
* Oxytocin induction (%) # 25 (49) 740 (32.7) 19 (1.1,34)
* Prolonged I1 stage (%) ## 6 (11.8) 27 (1.2) 9.2 (4.2,20.1)
* Abruptio placentae/
placenta previa (%) 2 (39 17 (0.8) 49 (1.3,18.8)
* Cord prolapse (%) # 1 (1.9) 1 (.04) 23.1 (5.6,95.1)
* Mode of delivery
—Breech vaginal (%) # 8 (15.7) 59 (2.6) 6.3 (3.1,12.8)
—Cesarean non-emergency (%) # 10 (19.6) 118 (5.2) 42 (2.1,6.1)
—Cesarean emergency (%) 2 (39 66 (2.9)
—Forceps (%) 2 (39 28 (1.2) 31 (0.8122)
Neonatal
* Birth weight (g) 2554(648) 2668(513) -
mean (5D)
* Gestation (wks) 382 (2.9) 388 (2.1) -
mean (SD)
* Preterms (%) 3 (5.9 199 (8.8} 0.7 (0.2,2.1)
* Sex - male (%) 25 (49) 1215(53.6)
- female (%) 26 (51) 1050(46.4) 0.8 (0.5,14)
* Multiple births (%) 1 (19 18 (0.8) 24 (04,16.6)
Intrauterine growth
~Small for dates (%) # 14 (27.5) 299 (13.2) 25 (1.44.6)
~Large for dates (%)* 4 (7.8) 72 (3.2) 2.5 (09,6.7)
# p <0.05, ## p <0.001 1 =8FD <10 gentile; 2=LFD >90 centile
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TABLE IlI-Univariate Analysis of Risk Factors for Asphyxia Amongst Stillborns

Variables Asphyxia Controls RR
(n=35) (n=20) (95% CI)
Maternal
— Maternal age (yrs) 23.7 25.0
mean (SD) (4.4) (4.3)
— No. of antenatal visits # 1 2
median (range) (0-5) (0-8)
— PIH/Eclampsia (%) 8 (22.9) 5 (25) 1.2 (0.7,1.9)
Max. systolic BP (mm Hg) 156 147.3
mean (5D} (14.8) (22.3)
— Max. diastolic BP (mm Hg) 109.1 100.3
mean (SD) (18.0) (16.3)
Intrapartum
~ Prolonged II stage (%) # 7 (20) 0 1.7 (1.4,2.2)
— Abruptio placentae/
placenta previa (%) 6 (17.1) 1 (5 1.7 (1.1,2.5)
— Cord prolapse (%) # 7 (20 1 (5 1.7 (14,2.2)
— Breech vaginal delivery (%) 9 (25.7) 1 (5 1.6 (1.1,2.2)
Fetal
— Birth weight (g) 2240 (710) 2088 (688)
mean (SD)
— Gestation (wks) 37.0 (3.5) 37.8 (3.1)
mean (SD)
- Pretérms (%) 12 (34.3) 7 (35) 0.9 (0.7,1.5)
— Sex - male (%) 23 (65.7) 9 (45
- female (%) 12 (34.3) 11 (55) 1.4 (0.9,2.2)
— Intrauterine growth
Small for dates (%) 9 (25.7) 10 (50) 0.6 (0.3,1.0)
Large for dates (%) 2 (5.7 1 (5 0.9 (0.3,2.5)
#p <0.05,

of perinatal asphyxia has been reported to
be associated with abruptio placentae and
cord prolapse(l,3-6). The reported risk for
asphyxia following hemorrh age conse-
guent to abruptio placenta is 5-13 times.
The relative risk of asphyxia in these acute
obstetrical emergenci es has generally been
und er estimated due to the fact that these
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complications have a high risk of fetal mor-
tality and most studies have excluded fetal
deaths from their analysis. Earlier studies
have also reported a5 to 12 times risk of as-
phyxia with toxemia of pregnancy on
univariate analysis(5,6). Diastolic blood
pressure >85 mm Hg has been reported to
be significantly higher in mothersof as-
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TABLE IV-Mulitple Logistic Regression Analysis of Risk Factors for Permatal Asphyxia i Liveborns

Predictor variables Coefficient SE Odds Ratio (95% CI)
Prolonged II Stage 22458 051 94 (35-255)
Vaginal breech delivery 1 8900 043 66 (28-154)
Elechive cesarean 15193 039 46 (2198)
PIH 09862 042 27 (12-59)
SFD 0 8970 034 24 (1347

PIH - Pregnancy induced hypertension

SFD - Small for dates (< 10 centile)

# All factorsp < 0.05

(All variables cod ed aspresent=Il or absent=0)

phyxiated newborns (9). The present study
however, did not observe any differences
in the maternal blood p ressures of asphyxi -
ated and non-asphyxiated neonates. The
association of prolonged labor(3,4,9), vagi-
nal breech deliveries(l,2,10-12) and intrau-
terine growth retardation with increased
risk of asphyxia have been well document-
ed by several studies(2,3,5). All these risk
factors have not been universally observed
to be associated with asphyxia in earlier re-
ports. This may be related to sampling pro-
cedures or differing asphyxia definitions as
highlighted earlier. The significant associa-
tion between elective cesarean births and
asphyxiais difficult to explain. However, it
may reflect non-recognition of risk factors
such as fetal growth retardation, or inade-
guate fetal monitoring in such mothers re-
sulting in non-identification of the presence
of fetal distress.

The present study reaffirms the fact that
most perinatal asphyxial insults are strong-
ly associated with pregnancy related com-
plications such as hypertension and fetal
growth retardation, and intrapar tum prob-
lems such as prolonged labor, cord
prolapse, vagina breech and cesarean de-
liveries. If asphyxial incidence and its con-
sequent perinatal mortality and neuro-im-
pairment inthe surviving infantsar eto be

reduced, there is aneed to identify mothers
a risk, for institutional delivery and also
strengthen labor room services with avail-
ability of skilled medical personnel at all
times to manage complicated labors, in-
cluding facilities for operative deliveries
where required.
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