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Perinatal asphyxia contributes greatly to neonatal mortality and morbidity. In developing 
countries, the need for risk assessment in perinatal asphyxia is obvious because of the high birth 
rate and limited perinatal resources. 

Objective: To determine the incidence and risk factors of perinatal asphyxia in infants 
who were delivered from mothers with high-risk conditions. 

Study Design: A prospective study over a 5-year period from 1993 to 1997 was performed 
at a tertiary level, referral hospital. 

Patients and Method: Nine hundred and sixty-one infants who were delivered from 
878 high-risk mothers were recruited. All of the risk factors that might have contributed to asphyxia 
were identified and recorded. Univariate and stepwise multiple logistic regression analysis was 
performed to identify significant factors that might have contributed to asphyxia, the odds ratios 
and 95 per cent confidence interval were computed. 

Results: Abnormal fetal heart rate pattern, thick meconium stained amniotic fluid, and 
premature delivery, were three common risk factors for asphyxia. The mean gestational age was 
37.6±3.5 weeks, 10.5 per cent (101/961) were infants less than 33 weeks. The incidence of 
asphyxia was 9.7 per cent and was highest (26.7%) in infants less than 1000 g. By univariate 
analysis, significant relationships between perinatal factors and asphyxia were found among birth 
weight, gestational age, premature and breech delivery but stepwise multiple logistic regression 
analysis revealed that only birth weight was significantly associated with perinatal asphyxia. 

Conclusion: In countries where resources are limited, a neonatal resuscitation team 
should be available for very low birth weight infants, premature and breech deli very. 
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Risk assessment in Perinatology can pre­
dict both maternal and neonatal complications. 
Simple, practical and reliable assessment of risk 
helps to improve pregnancy outcome. In all coun­
tries, perinatal asphyxia contributes greatly to neo­
natal mortality. Recognition of the fetus at risk is 
an essential component of neonatal resuscitation if 
it is to be organized, accurate and successfulCI). 
The American Academy of Pediatrics (AAP) and the 
American Heart Association (AHA) indicate that an 
anticipation of asphyxia, availability of personnel, 
and resuscitation equipment are requirements for 
the success of neonatal resuscitation. They also re­
commend that there should be at least two personnel 
who can perform all steps of resuscitation well and 
be available prior to the delivery of a high-risk in­
fant(2). The objective of this study was to deter­
mine the incidence and identify risk factors for 
asphyxia. If a fetus at risk can be identified before 
delivery, it will be beneficial to the unit where 
resources are limited. The asphyxiated infant will 
have continuing care postnatally if management of 
a fetus at risk is being organized. 

PATIENTS AND METHOD 
A prospective study over a 5-year period 

from 1993 to 1997 was performed in the Department 
of Obstetrics and Gynecology, Faculty of Medicine 
Siriraj Hospital. Eight hundred and seventy-eight 
high-risk pregnancies resulting in 961 infants were 
recruited. Stillbirth, congenital malformations and 
chromosomal abnormalities were excluded from the 
study. All of the possible factors that place infants 
at high risk for asphyxia were identified and 
recorded by the neonatal resuscitation team (Table 

Table 1. Studied demographic data. 

Antenatal 
maternal age 
maternal weight, height 
pre-existing maternal disease 
gestational age 
fetal growth 
result of ultrasonography 
complication during pregnancy 

Delivery 
fetal presentation 
fetal heart rate pattern 
evidence of antepartum hemorrhage 
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l). Following deliveries, the infants were stabilized 
using guidelines recommended by the AHA and 
AAP(3). The Apgar score was assigned at I and 5 
minutes. If the score was less than 7, it was assigned 
every 5 minutes until it was greater than 6. Peri­
natal asphyxia was defined if the Apgar score at I 
minute was less than 4. Complete physical exami­
nation including the infant's gestational age assess­
ment was performed by a pediatrician to identify the 
possible cause and consequences of asphyxia post­
natally. The results were expressed as mean and 
standard deviation. Categorical variables were ana­
lyzed by Chi-square and Fisher's Exact test. Conti­
nuous variables were analyzed by the Student's t 

test. The odds ratio (OR) and 95 per cent confi­
dence intervals were computed for each variable. 
Stepwise multiple logistic regression analysis using 
the maximum likelihood method was used to deter­
mine the independent variables that may predispose 
an infant to asphyxia. 

RESULTS 
Demographic data of the study population 

is shown in Table 2. Abnormal fetal heart rate 
pattern, thick meconium stained amniotic fluid and 
premature delivery were the most common high-risk 
conditions (Table 3). Pethidine hydrochloride was 
prescribed in 96 (12.4%) mothers. Two-thirds of the 
infants (75%) were delivered by Cesarean section 
under general (53%), epidural ( 41%) or spinal anes­
thesia ( 6% ). The distribution of birth weight and 
gestational age is shown in Tables 4 and 5. Ninety­
nine infants (9.7%) were severely depressed at 
birth, the incidence being highest (26.1%) among 
infants less than 29 weeks. Three hundred and 

duration of membranes ruptured 
amount and character of amniotic fluid 
drug administration 
type of anesthesia and analgesia 
complication during labor 
method of delivery 
method of resuscitation 
Apgar scores 
Postnatal 

complete physical examination 
gestational age assessment 
consequences of asphyxia 
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Table 2. Demographic data of the study 

Factors Mean± SD 

maternal age (yr) 27.8 ± 6.0 
gestational age (wk) 37.6 ± 3.5 
Apgar score at l min. 6.9 ± 2.4 
Apgar score at 5 min. 9.4 ± 1.2 
birth weight (g) 2742 ± 771 

thirty-seven infants (35.1%) required positive pres­
sure ventilation, 2.4 per cent required chest com­
pression accompanied with positive pressure ven­
tilation, and only 1.4 per cent required epinephine 
administration. Most of the infants responded 
promptly after resuscitation. The Apgar score at 5 
minutes was less than 7 (2.8%) in 27 infants, and of 
these, 7 infants (25.9%) had a gestational age less 
than 33 weeks. By univariate analysis, an abnormal 
fetal heart rate pattern appeared to increase the risk 
of asphyxia but this was not statistically signifi­
cant. Relationship between maternal high-risk con­
ditions and asphyxia was found among birth weight, 
gestational age, prematurity and breech delivery 
(Tables 6-7). Pethidine hydrochloride and general 
anesthesia increased the risk but was not statisti­
cally significant. Both epidural and spinal anesthe­
sia decreased the risk but epidural anesthesia statis­
tically decreased it by half (OR 0.5). However, 
when all of the possible risks were computed by 
multiple logistic regression, perinatal asphyxia was 
significantly correlated with the infants' birth 
weight (P<O.OOl). 

Table 3. Distribution of high-risk pregnancy. 

High-risk conditions Cases Per cent 

abnormal fetal heart rate 257 26.7 
thick meconium stained amniotic fluid 165 17.2 
preterm delivery 123 12.8 
twin gestation 83 8.6 
breech presentation 72 7.5 
preeclampsia 41 4.3 
placenta previa 57 5.9 
maternal diabetes 35 3.6 
prolapse cord 16 1.7 
IUGR 15 1.6 
chorioarnnionitis 15 1.6 
miscellaneous 82 8.5 

population. 

Median Mode Range 

28 29 14-45 
39 40 25-44 

8 9 l-10 
10 10 l-10 

2830 3100 500-5290 

DISCUSSION 
Perinatal asphyxia remains a significant 

cause of infant death and neuro-developmental 
impairment, probably causing 20 per cent of all cases 
of cerebral palsy(4). Apparently, because of varying 
definitions as well as the absence of specific signs, 
the true incidence of asphyxia is unknown. 
Although there are criticisms that the Apgar scores 
are not an accurate predictor of subsequent neuro-

Table 4. Distribution of the birth weight. 

Birth weight (g) Cases Per cent 

s; 1000 18 1.9 
1001 - 1500 56 5.8 
1501-2000 105 10.9 
2001 - 2500 146 15.2 
>2500 636 66.2 

Table 5. Distribution of the gestational age. 

Gestational age (wk) Cases Per cent 

s; 28 23 2.4 
29- 32 78 8.1 
33- 36 188 19.6 
37-40 519 54.0 
41-42 131 13.6 
>42 22 2.3 

Table 6. Risk factors for neonatal asphyxia. 

Factors Mean± SD P value 
cases controls 

gestational age (wk) 36.3 ± 4.3 37.9 ± 4.4 P< 0.001 
birth weight (g) 2377 ± 861 2784 ± 749 P<O.Ol 



1042 T. KOLATAT et al. 

Table 7. Odds ratio for perinatal asphyxia. 

Factors 

abnormal fetal heart rate pattern 
thick mec. stained amniotic fluid 
premature delivery 
normal vaginal delivery 
cesarean section 
forceps delivery 
breech deli very 
vacuum extraction 
pethidine administration 
general anesthesia 
epidural anesthesia 
spinal anesthesia 

• statistically significant 

Apgar score at I minute< 4 

OR 95%CI 

1.1 0.72, 1.82 
0.8 0.47, 1.50 
1.8 1.09. 3.17* 
0.8 0.43, 1.83 
0.7 0.48. 1.19 

2.3 1.29, 4.38* 
1.1 0.49, 2.89 
1.4 0.79, 2.56 
1.5 0.99. 2.28 
0.5 0.31, 0.87* 
0.4 0.09. 1.68 

developmental outcome of newborn infants,(5,6) 
this is still the most feasible and practical system to 
perform in the delivery room. The reported incidence 
of asphyxia varies from place to place depending on 
the criteria of diagnosis and population at risk(7-9). 
In Sweden, it ranged from 2.9 (Apgar score less 
than 4 at 5 min.) to 17 (Apgar score less than 4 at 
I min. and/or less than 7 at 5 min) per 1000 live­
births(9). Chandra reported an incidence of 36.6 per 
1000 in 2316 consecutive births(?). When using the 
Apgar score at l minute as an indicator of asphyxia, 
we found an incidence of 10 per cent. Due to dif­
ference in population at risk and one-third being 
premature infants less than 37 weeks, the incidence 
of asphyxia in our populatation is higher than in 
other studies(8). Organ immaturity is responsible 
for low Apgar scores in premature infants. When 
using an Apgar score of less than 7 as a definition of 
asphyxia and infants less than 34 weeks were 
excluded, Hall found an incidence of 4.6/1000(8). 

Factors that place an infant at risk of 
asphyxia can be categorized into maternal, fetal 
factors and delivery process. A fetus in utero who 
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is suffering from asphyxia usually manifests with 
an abnormal fetal heart rate (FHR) pattern. Our study 
revealed that an abnormal FHR is not statistically 
associated with asphyxia (OR 1.1) because only 
certain types of FHR pattern are common in a fetus 
which is suffering from intrauterine asphyxia. Per­
sistent fetal bradycardia or persistent non-reactive 
fetal heart rate tracing has been shown to be asso­
ciated with poor outcome( I 0). Pethidine hydrochlo­
ride is commonly prescribed in mothers for pain 
relief. It may have an influence on respiratory drive 
of an infant resulting in perinatal asphyia( II). In 
our population, Pethidine hydrochloride slightly 
increased the risk (OR 1.4) but this difference was 
not statistically significant. When comparing the 
effects of maternal anesthesia on a newborn infant. 
the infant who was delivered from a mother who 
received general anesthesia had lower Apgar scores 
when compared to an infant born with epidural or 
spinal anesthesia02). In our study, epidural anes­
thesia statistically decreased the risk of asphyxia by 
half. General anesthesia appears to increase the risk 
but is not statistically significant. Maternal pre­
eclampsia with HELLP syndrome and frank umbi­
lical cord prolapse has been shown to be a risk for 
asphyxia03,14). But we couldn't find this asso­
ciation because of the small number in our popula­
tion. Vaginal breech delivery was commonly asso­
ciated with asphyxia,(7,15,16) the odds ratio in our 
study was 2.3. In addition to this, we found that 
premature infants are at risk for asphyxia as in a 
previous publication,OO) the odds ratio being 1.8. 

In conclusion, factors that might place an 
infant at risk of perinatal asphyxia include prema­
ture delivery, vaginal breech delivery, birth weight 
and gestational age. In countries where perinatal 
resources are limited, a neonatal resuscitation team 
should be available at least for those high-risk 
conditions. If this policy is accepted and is fol­
lowed, the mortality as well as the morbidity of the 
asphyxiated infant will be minimized. 

(Received for publication on February 15. 2000) 
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