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A B S T R A C T 

Birth asphyxia is a significant contributor to newborn morbidity and mortality as 

well as long term neurological deficits. It has remained a common probleru in the 

developing world. Labour related problems for example, prolonged labour, 

intrapartum accidents, abnormal fetal presentation, fe*al distress and primaparity 

continue to be important causes o f asphyxia. This was a cross- sectional study 

conducted during a six month period from LTebruary to 3 L 'Ju ly 2001 to establish 

the incidence o f birth asphyxia defined as an apgar score < 6 at 5 minutes at U T H 

and to document maternal, intrapartum and fetal factors associated with birth 

asphyxia and case fatality rate in the first week or life. 

During the study period, there v/ere 4529 singleton five births weighing more tiian 

1500g. O f these infants, 229 were born with an apgar score < 6 at 5 min giving an 

incidence of 50/ 1000 live births. When only term iiifanls defined by birth weiglit o f 

> 2500g the incidence was 43 / 1000. Most mothers (66.8%) had a satisfactory 

antenatal attendance with an average of 6 visits (range 0-13). O f the asphwiaied 

babies, 29.4?'o were bom to teenager mothers (15-19>TS) and 55% of the mothers 

were primagravidas. Labour was prolonged in 46% o f the cases. Fetal distress was 

diagnosed in 30% of the cases. Meconium staining o f liquor was present in 23% o f 

rhe cases and it was significantly associated^with fetal distress (0R= 43.7, 95% Cl== 

n . S . U . - i ' . p O . O O l ) . 

A n intra-partum accident occurred in 12%) of the cases. The caesarean section rate of 

35% among the cases was higher than tliat of the general delivering population at 
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12.5% and the commonest indication was tetal distress. The case fatality rate o f 

neonates bom with a low apgar score of 6 or less at 5 minutes at the end o f the first 

week was 45% and 9.2%o of these newborns died within the first 24hours. A n apgar 

score < 3 at 5 min was significantly associated witn death (OR=22, 95''/o C I 

4.86,13.8, p<0.001). 

Male neonates were 1.47 times more likely to die than their female counterparts (OR 

1.87, 95% CI 1.02-3.41, p<0.04). 

The study has shown that birth asphyxia is a common problem at U T H with a high 

case fatality rate. Improved obstetrical care, especially intra-partum monitoring and 

appropriate resuscitation techniques will assist in reducing birth asphyxia and it's 

associated morbidity and mortality. 
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INTRODUCTION 

Background Information 

Birth asphyxia is a significant contributor to the newborn morbidity and mortality as 

well as long term neurological deficit (1,2). It is a significant cause of neuro-

developmental teridicaps in fijll term babies and has remained a comjnon problem, in 

the developing world with high mortality (1). Seven milfion perinatal death occur 

each year mostly in the developing vi^orld and nearly four million newborns suffer 

moderate to severe asphj^a with at least eight hundred thousand dying (3). 

The incidence of Birth asphyxia varies widely because of different definitions used. 

However, highest incidence rates are found in developing countries like Nigeria 

26/1000, Libya 28/1000, and the lowest incidences are found in developed countries 

which range be^ween 2.5 to 9.0/1000(1). In Central Africa, one study found the 

incidence to be 22% (4) In Zambia, the incidence of Birth asphyxia h,as not been 

established, however the neonatal mortality rate in 1996 was 35.4/1000 (5). 

Labour related problems for example; prolonged labour, abnormal presentation, 

intrapL.tum accidents and fetal distress continue to be important causes o f birth 

asphyxia in the developing world (4). Primparity and hypertensive disorders of 

pregnancy have been identified as obstetric risk factors for birth asphy:da. The 

judicious use of the partogram with efficient referral facilities would go a long way 

in reducing perinatal morbidity and mortality (6). Several studies done in Africa 

suggest float half of the causes of birth asphyxia can be prevented (4,47,48). 
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Information regarding birth asphyxia at U T H is scanty. However, anecdotal 

observations and information obtained at a combined perinatal mortality meeting 

between the department of Obstetrics and Gynaecology and Paediatrics held in 1998 

appeared to suggest that the incidence o f birth asphyxia was high with term babies 

contributing a good proportion of it. 
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STATEMENT OF T H E P R O B L E M 

It has been observed that birth asphyxin is a significant contributor to perinatal 

morbidity and mortality in Afiica. A re^dew of causes of admission to the neonatal 

intensive care unit for the year 1999 revealed that 3499 (29.3%) newborns bom at U T H 

were admitted to the fecility and birth asphyxia was the second highest cause after 

prematurity and accounted for 28%>. Further analysis revealed that 18%o o f the 

asphyxiated neonates that weigl.ed more than 2000g or above died during their 

admission 

3 



JUSTIFICATION OF T H E STUDY 

Although asph;/xia has been identified as a significant contributor to perinatal morbidity 

and mortality, there is no readily available data on birth asphyxia and its outcome at the 

University Teaching Hospital in Lusaka. Therefore, there is need to establish 

information on birth asphyxia and its contribution to perinatal m^ortality and morbidity 

o f the newborn 

In addition it will be important to identify contributing liictors and preventable causes 

o f asphyxia at U . T . H . Furthermore, studies have shown that birth asphyxia can be 

prevented by improved antenatal and intra-partu.n care as well as adequate and 

ai '^ropriate resuscitation. 

It is hoped that the provision of such data on thJs very important subject may alert 

clinicians to the problem and will in turn strive to prevent birth asphy:da and thereby 

contribute to the reduction of perinatal mortality and morbidity in the short term and 

physical and mental disability in the long term. Furthennore, by avoiding binh asph\7da 

the financial burden resulting iiom care of aftected neonates on the already cash 

strapped health service will be reduced. It is with this purpose that this study was 

conducted. 
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L I T E R A T U R E REVIEW 

Definition of asphyxia 

There is no single or widely accepted definition of birth asphyxia (7). Definitions used 

in several studies include evidence of intrapartum foetal distress ( diagnosed on the 

basis of abnormalities of the foetal heail rate, hypoxia, ac' 'osis or passage o f 

meconium ), failure to initiate or sustain respiration and circulation after birth (poor 

Apgar score ) and abnormal neurological or behavioural condition o f the infant 

(U8,14). 

Patho-physiology of asphyxia 

There are a number of principle mechanisms that ha\e been described by which 

asphyxia of the human iniant occurs during labour, deliver/ and immediate :X)stpartxim 

period and these include the following: 

i. Interruption of umbilical circulation (cord prolapse) 

ii. Altered placenta gas exchange (placenta abruption) 

ii i . Inadequi-.e perlusion of maternal side of placenta (pre-eclampsia, 

hypertension ) 

iv. Impaired m^iterral oxygenation (anaemia, cardie pulm.onary disease) 

iv. Faikire of die neonatal to accomp ish lung inflation and succe'«slul transition 

fi"om fetal to neonatal cardie puhnonar/ circiilation (9). 

A healthy foetus is equipped with a range of adapti'/e strategies to reduce oxygen 

consirmption and protect vital organs during an instilt. Initially there is selective 

vasoconstriction of certain organs and vascdiiaticn of others, which result in increased 
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blood flow to the brain heart and adrenal glands and reduced blood flow to other organs 

(10,11). When asphyxia becomes severe the protective mechanisms are overwhelmed 

and vital organs oxygen consumption cannot be maintained (12). This represents a 

point of decompensation of the protective physiological mechanisms that had lessened 

the imipact of birth asphyxia (13). During ai ; hyxia, three types o f brain damaging 

mechanism occur: acidosis, accumulation o f cytotoxic amino acids and generation o f 

oxygen derived free radicals together with calcium intoxication (14). In term 

asphyxiated neonates the accumulation of these products of anaerobic metabolism may 

lead to neuronal damage, oedema and clinical signs o f encephalopathy (14). 

The well recognised organ dysfimction associated with asphyxia during labour in the 

neonatal period include renal fiiilure, respiratory distress, hepatic damage necrotizing 

enterocolitis, intracranial haemorrhage, coagulopathy, heart feiiure, evidence of acute 

encephalopathy (seizure, apnea), abnormal neuromuscular tone and death. Long term 

neurological deficit include cerebral palsy and micro-encephaly (15,16). 

T O O L S U S E D T O A S S E S S A S P H Y X I A 

Tlie assessment of foetal and neonatal asphyxia currently depends on Apgar score at 1 

and 5 minutes or later, acid base status as shown by foetal scalp pH, umbilical venous 

or arterial blood gases, abnonnalities of foetal heart rate, passage of meconium and 

early neonatal seizures(16). The combination^of these iactors rather than singly help to 

make the diagnosis of asphyxia more accurate (7). 
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Apgar score 

Apgar score assigned at 1 and 5 minutes, is the most widely used indicator of ietal 

condition at birth and has been used to define asphyxia and also serves as reference for 

other diagnostic tests and attempt to prognosticate outcome (17,18). It was introduced 

in 1958 by Virgin Apgar, an anesthesiologist, as a scoring system of assessment of 

newborn at delivery and how smooth the transition firom fetal to newborn life occurred 

(19). 

Although the Apgar score has been used as a criteria in assessment of asphyxia in many 

studies, it is thought to be non specific because the correlation between Apgar score and 

long term outcome is poor (3). It can be affected by prematurity, maternal sedation and 

disorders affecting the neuro-mascular system of the newborn Furthennore. improper 

scoring and inconsistency among obser/ers affect the reliability o f Apgar scores (20). 

However persistent low Apgar scores have been showm to bear a fair relationship to 

long term outcome (21). 

Marlow noted that the criticism against Apgar score would liave more weight if other 

m.easures of fetal compromise had any closer relationship with outcome (22). 

p H 

L o w pH has been considered the best wdely available measure for identification of 

asphyxia during labour, however, .the relationship of low pH to neurological 

symptomatology has not been impressive. Most acidotic babies do not become 

neurologically symptomatic and those that are symptomatic are not markedly acidotic 

(23,24). 
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Most studies consider an umbilical arterial pH less than 7.1 to indicate severe asphyxia 

and p H less than 7.2 to indicate some degree of asphyxia although tl" re is a variation 

(14). Combining Apgar score and arterial pH suggest tlmt severe depression of Apgai 

score of less than or equal to 3 at 5 minutes and p H less than or equal to 7.0 is needed 

before significant asph\'xia can be confidently diagnosed (17). 

Hypo-ischeamic encephalopathy (HIE) 

H I E refers to a collection of abnormal neurological signs which occur m a temporal 

sequence over a period o f time and has been subdivided into nfild, moderate and 

severe categories (7). Moderate and severe HIE confer an increased risk of death or 

serious neurological handicap (25). Whilst appearing to be a reliable indicator o f 

fiiture handicap, encephalopathy doesn't appear to be specifically related to hypoxia 

only (14). Early neonatal seizures which are considered to be gord niiirkers o f 

intrapartum asphyxia can be caused by other conditions like infection, metabolic and 

cerebral abnormalities besides asphyxia(26,27). 

Fetal heart rate 

Cardiotocography (CTG) is the gold standard for fetal surveillance during labour, 

however its limitations lie in the difficulties associated with interpretation (28). It has 

been commonly stated in the past that fetal heart rate m.onitoring is extremely accurals 

m diagnosing fetal vigour when pattern is nonnal and that it is poor for determining 

depression when pattern is abnormal (14). Although C T G is reasonably sensitive for 

acidemia or low Apgar score, it lias a low specificity and therefore its positive 
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predictive value is low (29). However marked fetal bradycardia (below 60 beats per 

minute) has been associated with increased risk o f cerebral palsy (30). 

Meconium in amniotic fluid 

Mecomum staining o f liquor is seen in up to 18% of all labours (31). Its passage in 

utero is generally considered to be a sign of fetal distress and it is known to carry a 

signiBcant risk of neonatal death v/hen aspired (32,33). Thick meconium recognised at 

onset of kbour carries the worst prognosis (34). When m.econium in amniotic fluid is 

considered in isolation it has not been associated with increased risk of cerebral palsy. 

However, when considered with low Apgar score, an increased risk is demonstrable 

(35). 

BURDEN O F A S P H Y X I A A N D R I S K F A C T O R S 

Birth asphyxia is said to contribute 3-13% of cerebral palsy in developed countries (36). 

In one study done in the USA, the incidence of Interpartum asphyxia was 2.3" o and a 

significant proportion of intrapartum asphyxia occurred in pregnancies with risk iactors. 

Some o f the antenatal risk fectors were, previous still or neonatal death, maternal 

medical complications, fetal complicatioPiS like post dates and preterm deli\er^/ and 

intra-partum complications such as prolonged labour or foetal rnalpresentation (36). 

In a Western Australian case control study o f antepartum risk tactors for newborn 

encephalopathy, the prevalence o f severe or moderate enceplialopathy in tenx. babies 

v/as 3.18/1000 with a neonatal case fatality of 9.P/o and the risk increased with 



advanced maternal age and parity, unempbjTnent and housewives (37). Other risk 

iactors before conception were family history of seizures or other neurological diseases 

and during pregnancy are pre-eciampsia, moderate or severe bleeding or viral infection. 

Some of the factors suggest that cerebral palsy and neonatal seizures may be as a result 

of genetic factors or early foetal developmient factors (37). In anothe. similar study, 

intrapatum risk factors were persistent occipital position, maternal pwexia and an acute 

intrapatum event (38). 

A n epidemiological study of perinatal loss in rural IVIaharashtra, India, found that 

low birth weight and asphyxia were the most important determinants of perinatal 

loss. Acute asphyxia was commonly associated with hypertensive disorders 

pregnancy, abnormal presentation and prolonged labour (39). Ajiother study that 

examined the reasons for admission, causes o f death and cost of admission to a 

tertiary neonatal unit in India noted that the main causes of death were asphyxia, 

infection, cord injury, respiratory disorders and congenital abnonnalities (40). In a 

study done in 1983 at Kenyatta National Hospital newborn unit, it was noted that the 

major causes o f death were premiaturity, respirator}-^ distress, perinatal asphyxia and 

infection (41). A retrospective study conducted in 1983 at Eldoret district hospital in 

Kenya, concluded that intrapartum asphyxia was the comjnonest probable cause of 

death and it accounted for 45.8% o f all stillbirth (42). In Uganda, a study done over a 

three- year period on binh trauma am.ong live bom infants in Mulango hospital, 

hypo.xaemic brain injury resulting from birth asphyxia was by far the commionest form 

of birth trauma and the main cause of death (43). A retrospective study in South Africa 

designed to examine antenatal and intrapaturm management of labour an( • whose aim 
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was to identify potential risk factors that were likely to lead to birth asphyxia found 

the incidence o f Birth Asphyxia to be 46/1000 and prolonged labour, pre-labour 

rupture o f membranes (PRONI) and meconium staining o f liquor associated with 

other signs of foetal distress were the main risk factors that resulted into significant 

morbidity and mortality (44). 

In Nigeria, a prospective study of neonatal death at Oguni State University Teaching 

Hospital found th?; P M R to be 50/1000 and the leading causes of death were birth 

asphyxia, infection and respiratory distress syndrome. In fijll terra babies, severe birth 

asphyxia resulted from prolonged and obstructed labour, post term delivery and 

intrapatrum accidents (45). 

In a multi- centre study on birth asphyxia in East and Central Africa, obstetric factors 

that contributed to asphyxia of newborns included prolonged laeour, abnormal 

presentation intrapartum accidents and hypertensive disorders of pregnancy (4). 

In Zambia, a prospective study on perinatal and neonatal m^orbidity and miOitality 

conducted in 1976 showed that the main causes o f death were asph}cda. 

infection, respiratory distress and congenital malformations (46). 

IS B I R T H A S P H Y X I A A V O I D A B L E ? 

Where as recent literature from developed coujitries like U S A suggest that birth 

asphyxia is unavoidable and unrelated to intrapartum m.anagemient, some studies done 

in Africa suggest the contrary (47). 
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In Zimbabwe a study that audited perinatal mortality concluded that the commonest 

single cause of death was perinatal asphyxia and an avoidable fector was detectable in 

76?4 of cases (48). A Nairobi birth survey showed that 50% o f perinatal morbidity and 

mortality is preventable (49). 

A review of Birth asphyxia and subsequent Cerebral Palsy rate at a teaching hospital in 

South Airica noted that 46%o of Birth Asphyxia cases were preventable and suggested 

that improved antenatal assessment, monitoring of labour and early transfer of 

complicated cases to a tertiary care hospital would help to reduce this number (47). 

A study that evaluated the role of the identification, cause and avoidable factor (ICA) 

solution method of perinatal audit in reducing perinatal mortality conducted at 

Livingston Hospital in South Africa found that 50% of perinatal death was avoidable 

and major primary obstetric causes of periPiatal loss am.enable to intervention were 

intra-partum asphj'xia, trauma and infection (50). 

It is estimated that about 6%) of all newborns delivered in the United States require 

some type of neonatal resuscitation (51,52). Appropriate and adequate neonatal 

resuscitation can prevent morbidity and m:ortality from birth asphyxia such that even 

severely compromised infants may survive with less sequelae (53,54). 

By identifying avoidable risk factors such as those related to management of labour and 

some administrative problems, the incidence of birth asphyxia and therefore the 

perinatal morbidity and mortality rate of newborn can be reduced (55). 



OBJECTIVES 

General objectives 

To determine the incidence and fiictors contributirig to birth asphyxia o f 

newborns at U n i , ersity Teachiiig Hospital, Lusaka. 

Specific Objectives 

1. To determine the incidence of birth asphyxia at U T H . 

2. To investigate demographic characteristics of mothers whose babies are asphyxiated 

at birth. 

3. To identify antepartum and intrapartum iactors that coixtributor to with birth asphyxia 

4. To establish the case fatality rate of asphyxiated babies in first week o f life. 
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M E T H O D O L O G Y 

Study Type 

This was a cross-section study over a period of six months irom 1̂  February to 31^ July 

2001. 

Study Setting 

Tne study was conducted at U T H Lusaka in the Labour Ward of thie department of 

Obstetrics and Gynaecology and neonatal Intensive Care Unit (NICL"). 

The University Teaching Hospital is the largest tertiar}' and only specialist hospital in 

Zambia and it is located in Lusaka, the capital city of Zambia. Lusaka urban has a 

catchment population of 1,6 million About 10,000 deliveries are conducted at U T H 

annually while another 36,000 occur at other clinics which provide maternity services 

in Lusaka. 

Study Population; babies bom with a low apgar score of 6 or less at 5 minute:> and 

their m.others who delivered at U T H . 
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Sample size and selection 

The study aimed to recruit 370 babies and their mothers who deliver at labour ward, 

U T H . 

Inclusion criteria: a) singleton babies with a birth weight o f 1500g or m.ore 

b) newborns with an apgar score of 6 or less at 5 minutes. 

Exclusion criteria: a) fresh still bom, macerated still bom, 

b) babies who weighed less than 1500g 

c) newborns with an apgar score of m.ore than 6 at 5 minutes 

d) multiple pregnancies 

Sample size 

The sample size has been calculated at 95% confidence using the following formulas: 

n = p q / rif n / 1 + n / N 

where t = confidence interval 

p = assiuned proportion of asphyxia 

q = variability 

n=estimated sample size 

= final sample size 

N = target population 

d = am,ount of tolerable error 

z = the stajidard nomial deviate, usually set at 1.96 

n= (1.96)'(50) (50)/5- =384 

nr= 384 / 1 + ( 384 / 10.000) = 384 / 1,0384 = 370 
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Data collection 

Data was collected on structured forms using trained research assistants. Each morning 

during the study period the asphyxiated babies as determined by apgar score that meet 

the entry criteria were sought and once identified information regardb?g conduct of 

labour was recorded and their m.others were followed up in postnatal wards and their 

miedical records were reviewed and where the information was vague, the mother was 

asked to clarify. Babies admitted to the neonatal intensive care unit (NICU) were 

followed up to assess outcome in terms of iataiit;/ at day 1 and 7. 

Maternal data collected included: age, parit>', gravidity, occupation, education status, 

antenatal -"visits and antepartum m.edical disorders, past obstetric performance, and 

gestation age at deliver^/. 

Intrapartum informaiion regarding the conduct of labour was obtained by reviewing the 

case records after identification of babies.. Data collected included duration of labour, 

presenting part, prom > 24hrs, m.econium staining of liquor and grading, fetal condition 

(i.e. foetal distress or not), intrapartum accident and mode of delivery. 

Neonatal detaib obtained included: sex binh weight, apgar score at one and five min 

and miortalit^/ at day land 7. 
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Data analysis 

Data was analysed using EPI - INFO version 6.04 statistical software by looking at 

frequencies as well as tests for both numerical and categorical variables. Where 

comparisons were peribnned C M square and Odds ratio where utilised (with 95% 

confidence interval) with significance set at 5%. 

Ethical consideration 

Permission to conduct the study was sought from the U N Z A research a'̂ d ethical 

committee and the Head of Department of Obstetrics and Gynaecology. Consent 

was obtained from m.others who participated in the study. 



Woriting definitions 

Asphyxia 

Fetal distress 

L o w birth weight 

Preterm 

Term 

Active phase o f labour 

Prolonged labour 

Grand m.uiti-parity 

an apgar score < 6 at 5min 

diagnosis made on basis of abnormal foetal heart rate 

(bradycardia of less than 100 beats per minute) 

less than 250Cg 

less than 37 completed weelcs 

37 completed weeks 

cervical dilatation m.ore than 3 cm 

a) first stage: primagravidas > 121irs of active phase 

Multi-gravida > 3hrs of active phase 

b) second stage : > Ihr regardless of parity/. 

Delivered more L^UJI icur tin:es 
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RESULTS 

Incidence 

During tiie six month study period from February to 31"* July 2001, 4529 

singleton live births weigbiing more than or equal to 1500g were bom at the 

University Teaching Hospi tal , Lusaka. 229 newborn infants had an apgar score o f 

less than or eoual to 6 at five minutes giving the incidence of birth asphyxia o f 50/ 

1000 five birthis. When only term newborns defined by birth weight o f 2500g or 

more were considered, the incidence of birth asphyxia was 43/ li.OO live births. 29 

(12%) newborns had severe asphyxia (apgar score 0-3) while 200 (87.2 %>) babies 

had moderate asphyxia (apgar score 4-6) at five minutes. The subsequent results 

presented relate to the 229 cases o f low apgar score and their mothers. 
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Maternal age 

The age distribution o f the 229 mothers who had infants with asphyxia ranged Irom 15 

to 44yrs with a mean age of 23.7yrs. The age groups were stratified as tbllows: 

<19 ye?rs, 20-24, 25-29, 30-34, 35-39 and >40 years. This is shown in table land 

figure 1. The age of one mother was not known. The highest number o f cases occurred 

in the 20-24 years age group which v.as represented by 37.3* '̂o. Tliere were 67 (29.4'?'o) 

teenage mothers and 21 (9.2%) mothers were aged 35 and above. 

Table 1: Ma'emal a^e 

Age Freq Percent 
13-19 67 29.4 
20-24 85 37.3 
25-29 35 15.4 
30-34 20 8.8 
35-39 13 5.7 
40-44 8 3.5 
Total 228 100.0 

Figure 1: Maternal Age (n =228) 

13-19 20-24 25-29 30-34 35-39 40-44 

age range 
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Parity 

The parity o f the mothers ranged from 0-9 with a median 0 ( Q i , Q 3 = 0,2) 1.2. O f the 

229 mothers, 127 (55%) were primaparous and 23(10%) were grand multiparous. 

Table2: Parity 

Parity Freq Percent 
0 127 55.5 

1-4 79 34.5 
>4 23 10.0 

Total 229 100.0 

Figure 2: Parity (n =229) 

parity 

SLxty-one teenage mothers were in their first pregnancy while 6 had delivered 

before.Thirteen grand multiparous women were aged 35 and above. 
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Education status 

O f the 229 mothers, the majority of women 144(63.2%) attended primary school, 20 

(8.8%)) attained tertiary education while 38 (16%)) had not gone to school at all. 

Tabie3: Education status 

Education 
attainted 

Freq Percent 

None 39 16.7 
Primary 144 63.2 
Secondary 26 11.6 
Tertiary 20 8.8 

Total 229 100.0 

Residence 

The study revealed that the majority of wom.en (62.4%)) resided in a Wgh density 

area. 

Table 4: Residence 

Residential area Freq Percent 
L o w densitv 27 11.8 
Mediumi 59 25.8 

•Hieh . 143 62.5 
Total 229 100.0 



Occupation 

The majority of the women (78%) were housewives, 11% were self employed, 9%o 

were in gainful employment while 2%) were at school. 

Table 5: Occupation 

Occupation Freq Percent 
Housewife 178 78 
Employed 20 9 
Self employed 26 11 
School 5 2 
Total 229 100 

Figure 3: Occupation of women (n =229) 

200 

Housewife employed self employed 

occupation 

school 
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Antenatal attendance 

Table 6 shows the antenatal attendance by the mothers. The number o f antenatal 

visits ranged from 0 to 13 with a median o f 6 (Qi , Q 3 = 4,7). 

Table 6: number of antenatal visits 

Number of visits Freq Perceni 
0 5 2.2 

1-4 62 27.1 
5-9 153 66.8 
>10 9 3.9 
Total 229 100.0 

Figure 4: Antenatal attendance (n =229) 
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The majority of the mothers (71%) had more than 4antenatal visits, only 2% did not 

attend any antenuzal. Forty (17%) o f the mothers had a medical disorder considered 

to be a risk factor for asphyxia. The prevalence o f hypertensive disorder was 11% 

and three mothers developed eclampsia, one had a cardiac disease, two m.others 

had sickle cell disease and a further two mothers had diabetes mellitus . Regarding 

their previous obstetric history at booking, fourteen mothers had previous c/s, three 

had a fresh stillbirth, ten had miscarriages and one mother gave a history of 

delivering a macerated stillborn. 

The majority o f the mothers (82%) did not have any antenatal risk factor for 

asphyxia. Regarding the antenatal course, of 121(52%) mothers who had hem^oglobin 

done, the incidence o f anaemia ( Hb< I Og) was 63(52%). V D R L was performed 

inl83 (79%o) patients and 9 (3.9%o) had a positive result while 20.1%o did not have 

V D R L done. Urinalysis was not consistently done. 
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Gestational age 

The gestational age at delivery of the 198 asphyxiated babies ranged from 30-44 

weeks with mean age of 38.3 weeks (SD=2.6). 133 (58.1%) were term infants, 

23.5% were pre-term wtiile 4.6%o were post dates. The gestational age of 31 

mothers was not known. 

Table?: Gestation age 

Gestational age Freq Percent 
<36 54 23.5 
37-42 133 58.1 
>43 11 4.6 

Unknown 31 13.8 
Total 229 100.0 

Figure 5: Gestation Age (n=229) 
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Intrapatura 

O f the 229 mothers 146 mothers were referred from the 10 midwife-led maternity 

clinics around Lusaka while 83 were either booked at U T H or self referrals. 

In terms o f demographic features, there were no significant differences between the 

two groups of parturient. The commonest reason for clinic referral to U T H was 

prolonged labour (first and second stages) 41(35.4%) followed by pre eclampsia 19 

(13.2)%, A P H 13(9%) and P R O M 10(69%o). 

Onset o f labour was spontaneous in 195 (9.38%o) whilel3 (63%o) had tlieir laboiu-

induced Induction of labour was by misoprostol and syntocinon. The commonest 

indication was pre- eclampsia, followed by postdates. Pre labour rupture o f 

membranes o f more than 24 hours duration was present in 18(7.9%) o f the cases. 

Fetal distress was diagnosed in 70(30.6%)of the cases. Meconium staining of liquor 

was recorded in 37 (23%)) cases. The relationship between meconium staining o f 

liquor and fetal distress is shown in table 8. 

Table 8: Relationship be^AX•sn meconium staining of l iquor and fetal distress 

Fetal distress T O T A L 
iVIeconium 
in liqour 

present absent 

present 31 6 37 
absent 13 110 123 
T O T A L 44 116 160 

Babies who had meconium in liquor were more likely to be diagnosed to have fetal 

distress (OR =43.72, 95% CI = 13.8,147.2, p <0.0001) 
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Twenty-eight (12%) o f the pregnancies were complicated by an intrapartum 

accident. The distribution of the intrapartum accidents is illustrated in the table 9. 

Table 9: Intra-partum accidents 

Accident Freq Percent 
Abn^Dtion 12 42.9 
Placenta preavia 6 21.4 
Cord prolapse 10 35.1 
Total 23 100.0 

Duration of labour 

Prolonged L"' stage o f labour regarded as more than 12 hours of active phase for 

primagravidus and more than 8 hours for parous women was present in 68 (33.7%o) 

of 202 mothers. Forty (17.5%) o f the mothers had their labour augmented. Twenty 

mothers had c/s performed for prolonged T' stage. Thu-ty-eight (24%) mothers otit o f 

153 who v/ent into second stage of la'oour had a prolonged second stage defined as 

labour lastir}g miore than one hour. O f these mothers. 7 were delivered by c/s. 

Instnunental deliveries were performed in 16 cases while 15 delivered spontaneously 

or after an episiotomy. 



In the 229 cases, the distribution o f known factors associated with asphyxia is 

shown table 10. 

Table 10:Distribution of known factors 

factor Freq Percent 
Prolonged labour 106 [ 46 
Fetal distress 70 30 
Prom 18 7 
Meconium staining o f 37 23 
liqoiu-
Intrapartum accident 28 12.2 
Hypertensive disorders o f 27 11.7 
pregnane/ 
Breech 19 8.7 
.A.bnorraal presentation 11 4.8 

Numbers do not add up to 100%. It was possible to have more than one factor. 

Among babies born with low apgar score, 20 (8.8%) did not have any antenatal risk 

factor or an obstetric complication. 
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Mode of delivery 

Vaginal delivery was the commonest mode at 48.4% followed by c/s. C\s rate of 

35.4%». Assisted breech delivery occurred in 5.7%) o f the cases. The commonest 

indication for c/s was fetal distress (45.7%) followed by prolonged labour (both 1 

and 2"̂ * stage) at 17.2%. Instrumental deliveries i.e. forceps and vacuum were at 

6.1 % and 4.4%o respectively. 

Tablell: Mode of delivery of the cases. 

Mode Freq i Percent 
S V D 111 48.4 
A B D 13 5.7 
V a d i u m 10 4.4 
Forceps 14 6.1 
C/s 81 35.4 
Total 229 100.0 

Figure?: Mode of delivery (n =229) 
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Birth weight and sex 

The distribution af the birth weight ranged from 1500g to 5000g with a mean 

weight of 2854.6grams (SD =560.5). Birth was stratified within the following 

categories; 1500-2499 and more than or equrl to 2500g. 

Tabie 12:Distrbution of b i r th weight 

Birth weight freq Percent 
1500-2499g 58 25.-3 
>2500g 171 1 74.7 
Total 229 i 100.0 

The distribut'on o f the cases by their gender is illustrated in table 13. 

Table 13: Distribution of gender 

Sex Freq ' Percent 
Female 97 42.4 
Male 132 57.6 
Tota l 229 1 lOO.D 

The fem.ale to male ratio of cases was 1: 1.3. Thus is difrerent Irom the general 

delivering population with the ratio of 1.2:1 
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Apgar score 

Neonatal assessment and evaluation was done immediately at delivery and the apgar 

score at 1 and 5 min was recorded in patients files and delivery register. The 

distribution of infants by their apgar score defined as m.oderate (4-6) and severe (0-3) is 

illustrated in table 14. 

Table 14: Apgar score at one and five minutes 

Apgar score 1 mm 5mln 
0-3 90 (39.3%) 29 (12.7%) 
4-6 139 (60.7%) 200 (87.3%) 
total 229 (100%) 229(100%) 

Resuscitation 

A l l 229 babies received the basic resuscitation o f suctioning and o?o/gen by ambu 

bag. Twenty-four (10.5%) neonates were intubated before being transferred to the 

neonatal intensive care unit. Naloxone was administered to 2 (0.9'?'o) babies. Sixty-

one (66%) neonates improved their one minute apgar score from severe (0-3) to 

moderate (4-6) at five minutes. 
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Feotal outcome 

O f the 229 neonates delivered at U T H with low apgar score, four died before being 

transferred to the neonatal intensive care unit. 

O f these babies 21(9.2%) died within the 1'' 24hrs and 21 babies were discharged 

before one week had elapsed and were lost to follow up. O f those babies that were 

analyzed; there was 45% case fatality rate in the L ' week o f life. 

Relationship between apgar score and ort come 

Table 15: Five minute apgar score and outcome in 24 hrs 

Apgar score dead alive total 
0-3 10 19 29 

4-6 11 189 200 
total 21 208 229 

When apgar score and risk of death was analysed, an apgar score of 0-3 at 5 min carried 

sigrjiicant risk of death within 24 hours (0R= 9.04 95%, CI 3.07,26.8: p < 0.001) 

Table 16: Five minute apgar score and outcome on day 7 

Apg;ir score dead alive T O T A L 
0-3 27 2 29 
4-6 68 11! 179 
T O T A L 9? 113 208 

When apgar score and risk o f death was analyzed, an apgar score of 0-3 at 5 min 

carried significant risk o f death at day 7 ( OR = 22.04, 95% CI 4.86,138; p< 0.001) 
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Table 17: Relationship between sex and mortality in the first 24hrs 

sex dead alive total 
male 11 121 132 
female 10 87 97 

21 208 229 

There was no relationship between sex and mortality in the first 24 birs 

(Odds ratio=0.79, 95%CI=0.36,1.83; p =0.07) 

Table 18: Relationship between sex and mortality within the first 7days 

sex Dead Al ive Total 
Male 63 58 121 
Female 32 55 87 

95 113 208 

Male babies are 1.87 times more likely to die than female babies. 

(OR=1.87, 95% CI 1.02, 3.41; p =0.04). 

Relationship between birth weight and mortality at day 7 is shown in table 19 

Table 19: Relationship between birth weight and mortality within the first 7 
days 

Birth weight Dead Alive Total 
1500-2499 28 28 56 
>2500 67 85 152 

Total 95 113 208 

Low birth weight neonates with asphy^iia v^ere not associated with an increased risk 

of death than their counterparts with norm.al birth weight (OR 1.37, CI 0.86-1.64, p 

0.398) 
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DISCUSSION 

A s the data collected was only for asphyxiated singleton live births with a birth 

weight o f 15('Cg or more and their m.others, comparisons with all deliveries at U T H 

was not possible. In keeping with the descriptive nature o f the deliveries at U T H , the 

data was presented in categories. Relative frequencies were calculated so as to be 

able to compare directly. 

The study had initially planned to recruit 370 cases. This was based on an estimated 

prevalence o f 50%. However, the study found a much lower prevalence rate o f 5/-o. 

Had this prevalence rate beii:g used, then the sample size required at 95% 

confidence level would liave been 123 cases.Tlie study ,however recruited 229 

consecutive cases . 

Incidence 

There is no general consensus on wĥ at constitutes birth asphyxia and various 

definitions have been used. The mostly used indicator o f fetal condition at birth is the 

apgar score. A low apgar score o f less than or equal to 6 at 5 minutes ha.-, been used 

as being synonymous with asphyxia in several studies (4, 44,47). 

The incidence o f birth asphyxia varies according to the definition and population 

studied. As a result, comparisons between studies are rather ditliculi. Because 

severely pre-term and grossly abnormal babies have a higher risk for birth asph}xia 

than their more mature and normal counterparts, only singleton babies weighiing 

more than or equal to 1500g and did not have gross fetal abnonmalit'es were included 
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in the study. Gestational age vvas not used to ascertain fetal maturity because it's 

accurate determination is not always possible. 

Using an apgar score of 6 or less at 5 minutes, the incidence o f birth asphyxia at 

UTFI was 50/ 1000 live births. When only term irdants are considered, the incidence 

of birth asphyxia was 43 / 1000 live birth^s. This is sirniiar to the mcidence found in 

South Africa. It is however higher than that found in developed countries. A study 

done in Zimbabwe showed a lower incidence o f 15 / 1000(56). One would have 

expected the incidence to be similar since Zambia and Zimibabvvc are both 

developing countries with a homogenous population. The mariced difference can be 

explained on the basis o f the different definition o f low apgar score used. A mult i-

center study in East, Central and Southern Africa found an ' tcidence of birth 

aspliyxia to be 21% (4) which was m.uch higher com.pared to the 5% found by this 

study. One reason to explain this huge discrepancy is that the population studied 

were different and this was multi- center. A much lower incidence of 5.4/ 1000 was 

found in Sweden, a developed country with better health facilities (64). 

Antenatal care 

For antenatal risk factors to idenltrled mothers need to attend antenatal clinic. The 

rclc of antenatal care in reducing perinatal mortality and morbidity is well known. It 

is also emphasized that the quality is probably mere important than it's frequency. 

In this study the mothers of asphyxiated babies had a high attendance rate with 11% 

having more than 4 visits. Only 2% o f the mothers did not have any antenatal visits. 

This low i\'ure is rather surprising because lack of antenatal care is considered to be 

37 



associated witli poor pregnancy outcome. Therefore a higher number would have 

been expected. Interestingly, a S'ud} in Zimbabwe foimd that absence o f antenatal 

care was not a significant risk tor low apgar score (56). 

Only 52% o f "he mothers hiad an haemoglobin estimation done. This is quite low 

considering that Hb estimation is a basic investigation which all pregnant women 

should have. It may be a reflection o f the quality o f antenatal care being provided. 

17.5%) o f the mothers were iat^ntiP.ed to nave medical disorders complicating the 

index pregnancy. In a significant number o f cases no antenatal risk factors were 

identified. This obsen/ation is i i - agreement with a study done in Finland that found 

that miost cases o f intra-partum fetal asphyxia occurred in low risk pregnancies (57 

It would be iitteresting to found out the inlluence of booking status on asphyxia. 

Maternal age and parity 

The study revealed a higher proportion of teenager mothers o f cases at 29.4% 

compared to the general population of mothers delivering at U T H which was 20'''o 

(65).Teenager pregnancy is a known risk factor for unfavorable fetal outcome whic 

include low birth weight and low apgar score am.ong others (4). Sixty out of 67 

teenagers were primigravidas. It would be interesting to find out how primiparity ar 

maternal age independently atfect fetal outcome in a iliture study. Fifty-five perce:-:t 

of the mothers were primaparous while 9.2%o were grand-multiparous. Priraararity 

has been identified to be a risk factor for asphy:d,a in many studies (4,44,57) The 

high prevalence o f primagravidas found in this study is therefore note surprising .In 
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a study done in Zimbabwe and Malawi the prevalence o f primaparous women 

delivering newborns with low apgar score was 60% and 79% respectively (58,60). 

In order to assess maternal age and parity as risk factors for asphyxia data would be 

required for all women who had delivered mfants with apar score > 7 and those with 

low apgar score at 5 min. This can be addressed in a future study. 

The study revealed that most o f the mothers were housewives (78%), with low 

edu< ational status (79.9%) and resided in high density areas. These factors are 

associated with low social economical status. However, this study could not 

determine the effect of low social economic status on birth asphyxia. 

Intra-patum 

The presence of abnormal intra-partum C T G , meconium staining o f liquor and fetal 

distress are usually considered to reflect intrapartum hypoxia. Intrapartum C T G is 

not consistently done at U T H and was therefore not included in the analysis. 

Fetal distress, usually diagnosed on the basis o f abnomial fetal heart rate and 

occasionally with meconium stained liquor, was present in 30%o of cases. It was also 

the commonest indication for c/s. Fetal distress is recognized to be related to 

asphyxia with the implication that it can be prevented. Close monitoring o f fetal 

heart in labour will assist to identify fetus at risk and interventions can be taken to 

prevent low apgar'score. 
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Meconium staining of liquor is present in 9-14% of all deliveries(58). When it is 

associated with abnormal fetal heart rate it's sensitivity in predicting poor fetal 

outcome is increased. Meconium staining o f liquor was present in 23% o f cases 

which is higher than that o f the general population. During labour, liquor should be 

examined for colour and smell. When thick meconium is detected, measures should 

be undertaken to deliver the fetus as quickly as possible and direct suctioning of the 

baby's airway should be carried out to prevent meconium aspiration syndrome. 

Prolonged labour, both first and second stage, was present in 46%o o f the cases. A 

study in South Africa found a prevalence of 34% among cases o f low apgar score 

(44). Several studies have identified prolonged labour as a risk factor for asphyxia 

(4,44,56). Judicious use of the partogram would reduce the occurrence of prolonged 

labour. When signs of delay o f labour are identified, appropriate action needs to be 

undertaken. Intervention can be in form o f referral to a higher level of obstetrical 

care, augmentation of labour or surgical i f there are signs o f fetal com.promise or 

obstruction of labour. 

Pre-labour rupture of membranes lasting miore than 24hrs has been associated with 

an increased perinatal morbidity and mortality. It is said to occur in 10%) in all 

deliveries (44). This study found an incidence of 12°/o. A case control s'udy should 

be done to determine the relative risk of P R O M for asphyxia. 

A n intrapartum accident occurred in 12%o of cases and is similar to a multi center 

study that found 10%o (4). Intra-partum accidents carry a high risk for an unfavorable 

fetal outcomiC. They are unpredictable and can only be addressed i f there is access to 
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trained birtli attendants, good referral system and availability o f facilities to enable 

immediate surgical intervention. A rapid response to such an emergency may help to 

mitigate the consequences. 

13.5% of the fetuses had an abnonnal presentation. A l l thel9 (8.7%)) babies with 

breech presentation who had asphyxia were delivered vaginally except for one. The 

incidence o f asphyxia in babies that presented as breech was 13.3%). This is 

significantly higher than the overall incidence o f 5%. Vaginal breech deliver/ is 

associated with increased perinatal morbidity and mortality. Caesarean section may 

help to reduce the prevalence o f poor fetal outcom^e in selected cases. 

The c/s rate among the cases was 35.4%o which was higher than that o f the general 

c/s of 12.5%) during the study period. Fifty percent o f the babies defivered by c/s died 

witliin seven days. The concern, however is the associated increased risk of maternal 

m.orbidity and mortality and the implication o f c/s on fiiture deliveries. The 

m.orbidity and mortafity associated with c/s are in the order o f 5 and < l%o in 

developed countries respectively (66,67). The imxpact of c/s on the reduction of birth 

asphyxia and its associated maternal morbidity and mortality in a developing country 

needs to assessed. The fetal condition at the time the decision to perfonn a caesarean 

section and the time interval taken to actually deliver the baby as well as the 

appropriateness of the resuscitation measures undertaken wil l determine the fetal 

outcome. 
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Fetal outcome 

The chances o f survival in the neonatal period of a baby bom with a five minutes 

apgar score < 6 at U T H are not very good. In this study the case fatahty rate was 

9.2% in the first 24 hours and 45%o in the first week of life. O f those babies whose 

apgar score remained < 3 at 5 minutes, 93% {I'll 29) died. A study in Harare, 

Zimbabwe found a case tataHty rate o f 41.2% in the first week o f life (57).This is 

similar to that found in this study. A much higher case fatality rate o f 74% was found 

in India (59). Nelson et al in a prospective study in the U S A found that apgar score 

of 0-3 at 5min was an ominous finding with 44% o f the newborns dying and 5%o of 

the survivors showed evidence o f disability (61). A prospective study to determine 

the long term neurological deficits in surviving neonates is recommended. There 

were more male 132(57.6%o) babies with asphyxia than females 97 (42.4%)). The 

study was also able to show that male babies were 1.4 times likely to die than female 

babies. A study in Finland found that male babies have an increased risk for birth 

asphyxia (relative risk 1.49) than females (57). Neonatal resuscitation can prevent 

morbidity and mortality. When adequate and appropriate resuscitation is carried out, 

even severely asphyxiated babies can sundve with few sequelae. In this study 66% 

of newborns improved their one minute apgar score from 0-3 to 4-6 at 5 min. In a 

Swedish study a lower mortality rate of 27%o of term infants with apgar score of 0-3 

at one minute was attributed to good resuscitation and post deliver/ care (62). 

Twenty (8.8%) babies bom with low apgar score did not have any aiitenatal risk 

factor or an obstetric complication. Congenital abnormalities not detectable by 

external examination may explain this finding. Cardiac abnormalities as a cause of 
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birth asphyxia were first recognized in the 1970s (63). Thorough examination in such 

neonates wil l assist to make the correct diagnosis and then institute the appropriate 

maiiagement. 
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STUDY LIMITATIONS 

This was a hospital based study, therefore the results cannot be generalized. 

Considering that U T H is a referral hospital, most women delivering at U T H already 

have risk factors for adverse pregnancy outcomes and therefore the incidence of 

asphyxia is expected to be high. 

Although consecutive cases were recr tited prospectively, the analysis of intra­

partum events was done retrosi^ectively. Therefore, it was not possible to analyze all 

variables of interest because some hnportant inibrmation was missing . 

A study that includes all deliveries at a given period or a case control study wil l be 

able to determine risk factors for birth asph}^ia. This could be done using 

comparative analysis o f tiictors like parity, age. intrapartum events etc. 

The entry criteria for the cases was based on birth weight and apgar score at five 

minutes. The apgar scoring system, however is subjective and suffers both inter and 

intra observer variations. The implication of this is that scm.e cases included could 

have being excluded or vice versa. 
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CONCLUSION 

f 

This study has demonstrated that birth asphyxia defined as an apgar score of less 

; than or equal to6 at five minutes is a common problem at U T H with one in every 
[ 

; tv/enty babies being affected. O f the known obstetric risk factors for asphyxia, 

I prolonged labour was the commonest and wa.° identified in 46% o f the cases. It 

: reflects to a certain degree the quality of intra-partum care. There is need to enhance 

' the interpretation of the partogram. Prolonged labour is a potentially preventable 

contributor to newborn asphyxia as well as morbidity and mortality. 

The study has also sh . wn that antenatal attendance was rather high. The emphasis 

on antenatal care should be more on quality rather than qtint i ty alone. 

The case fatality rate in the first week of life of the asphyxiated neonates was 

extremely high. Im.proved obstetric care and appropriate managem.ent of the new 

bom at delivery and in the neonatal period may help .o reduce morbidity and 

mortality in some of these babies. 
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RECOMMENDATIONS 

Bearing in mind the lunitations of th's study, the following recommendations can 

nevertheless be made: 

• evaluate the quality o f antenatal care 

• improve intra-partum management with the appropriate usage o f the partogram 

a tool for m.onitoring labour with the view o f reducing the occurrence o f 

prolonged labour 

• revisit intra-partum care and resuscitation of tr.e newborn 

• this study should be followed up with a cohort study that wi l l attempt 

to establish the relative risk factors o f birth asphyxia in term babies 

• launch awareness campaigns in schools and coramurdties to prevent teenager 

pregnancies 

46 



REFERENCES: 

1. Airede A. I , Weeasinghe H.D. Birth Asphyxia: A review 

East.{fr Med J, 1995 Vol 72 number 4; 252-57 

2. Depp R. Perinatal Asphy:da; Assessing its role; 

Semin Pediatics Neurol; 1995 March 2(1) 3-36. 

3. Costello Anthony M . Perinatal Asphyxia in less developed countries 

Arch Dis Children 1994; 7l:fl-f3 

4. Kinoti S.N Asphyxia of the Newborn in East, Central and Southern Airica 

Ew'Afr Med J, 1993 Vol 70 number 7; 422-33 

5 Zambia Demographic Health Survey Infent and child mortality: 1996 P39-10I 

6. Elennox C. Management o f Labour using the partogram: 

Po.si graduate doctor 1991 Vol 13 Mo 4 96-91. 

7. Levene VIL Birth Asphyxia: 

.Recent advances in Paed; Vol 20 PI3-27. 

3. Russell G A B >ieonatal hypoxic-ischeamic encephalopathy; causes. 

recognition and jpanagement : 

Current paediatrics; 1995 : 118- 122 

9. Carter S.B, I Ia\'erica::ip A . D . Merenstein G.B. The definition of acute asphyxia: 

Climes in Perinatalogy: Vol 20 Mo 2: 287-301 

47 



10. C o h n H E Cardiovascular responses to hypoxemia and acidemia in 

Foetal Iambs. Afr MedJObstet Gynaecol 1974120; 817-24 

11. PeetersLLH Blood flow to foetal organs as a fiinction of arterial oxygen 

content. Afr MedJObstet Gynaecol 1979; 135, 637-46 

12. Richardson BS Cerebral oxidative metabolism during sustained hypoxia in 

hQtz\\2mhs.JDev Physiol 1989; 11:37-43 

13. Parer J I What is foetai distress? 

AMJObstet Gynaecol 1989; 11: 37-43 

14. Constatine G. . Weaver J.B: Birth asphyxia and neonatal resuscitation 

Progress ObsGyn:1991 Vol 9pi 77-92 

15. Ronald J. Predicting neonatal morbidity/ alter perinjital asphyxia 

AM. J Obstetr 1990 Vol 162 mo I. 

16. Marie Jeanne Wolf, Bart Wolf Calrien Bijlevard, Gat'ton Beurfren Paul Caesaer: 

Acquired micorcephaly after low apgar score in Zimbabwe 

J Tropical Paediatrics 1999: Vol 45 - 2SI-S5. 

17. Gilstrap L C Leveno K L ; Diagnosis of binh asphyxia on basis of [cetal P H , Apgar 

score and newborn cerebral dysfrinction. 

AMJObstet Gynaecol 1989; 161-825 

48 



18. HoUenderDI, Wright L . Indicators of perinatal asphyxia. 

AM J Obstetric Gynaecol 1987; 157-839 

19. Apgar V . A proposal for new method o f evaluation o f the newborn 

Res. Anaesthesia Annals 1953 

20 Clark D A , Hakanson DJ: The inaccuracy o f Apgar scoring; 

J Perinatal 1988; 8; 203 

21. Nelson K . B , Ellenburg J.H Apgar scores as predictors of chronic neurological 

disabilities: AM J Dis child 1981; 68; 36 

22. Marlow N . Do we need an Apgar score: 

Arch Dis childl992 67.765 : 

23. GoIdaber K G , Gilstrap JC et al Pathological Foetal academia: 

Ohstet Gynaecol 1978 1103-1991 

24. Huijeslts et al Obstetrical neonatal and neurological relationship. 

Euro J. Obst Gynael980 vollO, pp 247 

25. Peiioiki A , Finer N N ; Birth asphyxia in the term iniant, in Sinclair J C. Bracken M B 

Effective care of Newborn infant (eds): Oxford press 1992 p249- 7 

26. Curtis P D, Mathews T G et al: Neonatal seizures; the Dublin collaborative study; 

Archives of Diseases in Childhood 63 : 1065 - 68 

49 



27. Lancet 1989 Neonatal seizures; 

Lancet 1989 vol 2: 135-137. 

28. Nelson JP: The randomised trials of intrapartum cardiotocography: in : 

Spencer J A D Ward R H T eds: Intrapartum foetal surveillance 

London RCOG press 

29. Mongelli M . , Chung T K H et al Obstetric intervention and benefit in conditions of 

low prevalence: BrJObstet Gynaecol 1997; 104:771-74 

30. Nelson K . B , Ellenberg J H ; Antecedents of cerebral palsy univariate analysis of risk 

AMJ Dis child 1985; 139: 1031, 

31. Nelson K B, Ellenoerg J H ; Obstetric complications as risk factors lor cerebral 

palsy; J Am Med Association 1984; 251: 1843- 48 

32. DagaSe ta l Tracheal suction ofinm.econium stained infants: 

./ Tropical Paediatrics Vol 40 August 1994:198-200 

33. George A , Gregor>- ct ai Meconium aspirations in infants 

J Paediairicl984 Vol 85; 848-852 

34. Grant A : Monitor-ng the foetus during labovir In Chalmers A : M J N C 

(eds) : Effective care in pregnancy and child health Vol 2 

Oxford University press 1989p848 

50 



35. Nelson K . B , EUenburg J .H; Antecedents of cerebral palsy: Multivariate analysis of 

r i sk ;NEnglJMed 1986: 215:1-86. 

36. JA Low et al Limitations in the ciLnical prediction o f intra-patum foetal 

aspb,cda; A MJ Obstet Gynaecol 1995 Vol 172 Mo 3; 801-804 

37. Badawi N , Kurinczu K, J John Keogh et al: i\ntepartum risk factors for newborn 

encephalopathy: tlie Western Australian Case Control Study. 

BMJ1998 Dec 5 Vol 317; 1549-1553 

38. Bttdawi N . et al: Inirapatrum risk factors for newborn encephalopathy, the Western 

Australian Case Control Study. BMJ1998 Dec 5; 317; 1554-8 

39. Dara A S , Daga SR.: Epidemiology of perinatal loss in rural Maharasha 

J Tropical Paed 1983 Vol 39;83-85 

40. Neena Modi et ai Reasons for adm.issions, causes of death and costs of 

admission to a tertiary' referral neonatal unit in India. 

J Tropical Paed 1995 Vol, 41 99-102 

41. Kasirye-Bainde E . F .N. MtLsoke : Neonatal morbidity and mortality/ at Kenyatta 

National Hospital ifewLx)m unit. 

East Afr Med J, 1992 Volume 65 Mo 7; 360-364 

51 



42. Were E.O: StiU Birth at Eldorel hospital: 

East Afr Med J, 1994 Volume 71 p607-10 

43. Muka'^a G K Birth trauma am.ong live bom infents in Mulango Hospital 

East African Med Journal 1993: Vol 70: 438-440. 

44. David R Hall et al: Matenml fcctors contributing to Asphyxia neonatorum 

JTrop Paed 1996 Vol 42: 192-195. 

45. Njokanna D . M . Olanrevvaju: A saidy of neonatal death at Ogun State Uni\'ersity 

Teacb'ng Hospital Sagum^ Nigeria 

./ Prop Paed 1995 Vol 98 155 - 160 

46. Chintu C; S Shukhani Perinatal and neonatal mortality and m.orbidity in Lusaka. 

Med J Zambia 1978 Vol 12 .Mo 5 110-115 

47. Grcgersen N . E . , Ballot D, E. Guidozzi F, Cooper P.A.; 

Birth Asphyxia; SAMJ1999 Vol 89 Mo 3. 326-332 

48. De-muylder: Perir.atal mortality audit in a Zimbabwean District: 

Paed perinatal Epidemiology 1^89 Vol 3 284-93. 

49. Mati, J K G . V P Aggawal H C G Sanghui S Lucuas : The Na^-obi birth survery : 

./ Cbstet Gynec E Cent 1983: 2 : 1 

52 



50. Ward H R G , Howarth O R Jenrungs OJN R C Pattinson Audit incoiporating 

avoidability and appropriate intervention can significantly 

decrease perinatal mortality.7P95 SAMJ Vol 85; 3 147 -150. 

51. Leutlmer SR, Jcnssn R D , Hageman J R ; CardiopuL'.TDnaiy resuscitation of the 

newborn; Paediatric. Clinics N. AM 1994 : 41: 893-907. 

52. Emergency Cardiac Care Committee and Subcommictees. American Heart 

Association: Guidelines for cardio pulmonary rrsuscitation: 

J AM Med Ass 1992: 268 : 2276-81. 

53. Scott H ; Outcome c i severe birth asphyxia 

Arch Dies Child 1976; 51:712-16. 

54. Thomas A J , Earle M . Quality ofsurvival after severe birth asphyxia: 

Arch Dies Child 1977: 52-620-6. 

55. Patterson R C , iVIacIv in J.D; The value in incorporating avoidable factors into perinatal 

audits; SAMJ 1995 Voh 85 Mo 3, 145-147 

56. Nacho K . J , Chamber T . H . K Mutimavale L . A . R ; Mortality and imm.ediate 

morbidity in term babies with low apgar scores. 

Ann of troppaediatrics 1990: 10, 239-244 

57. Heinonen S, Saarikoski S ;Reproduclive risk factors of foetal aschyxia at deliver/. 

J Clinical Epidemiol 2001 ;54 mo 4 :407-10 



58. Carson BS , Losey RW, Bowes WA, Simmons M A ; Combined obstetric and paediatric 

approach to prevent meconium aspiration syndromic. 

Am Obstet Gynaecol 1976; 126:712-15 

59. Kumar R. Birth asphyxia in a rural community in India; 

JTrop Paediatrics 1995 vol. 41; 5-7 

60. MviWQnza. E Risk fectors for perinatal asphyxia in Malawi; 

Clin Excell Nurse Pract 2000 May; 4(2): 158-62 

61. Klaus M H , Fanaroif J\A. Care of the Kigh-risk Neonate. 

Philadelphia: WB Saunders 1979; 67-92 

62. Engerder V , Eriksson M , Zeterstrom R. Severe neonatal asphyxia. 

Acta Paediairic Scand; [982: 72:521-5 

63. Ranjit M S . Cardiac abnormalities in birth asphyxia. 

Indian J Paediairic 2000 Jul: 67 (7): 529-22 

64. Thornberg E, Thuringer K . Odeback A : Birth asphyxia: incidence, clirJcal course 

and outcomie in a Swedish population. 

Acta Paediatrica 1995 Aug 84 (8): 972-22 

65. Kasonde P. Teenager pregnancies at CIH :1998. Mmed thesis. 

66. Van Ham M A , Mulder J. Martenal;Cor:sequences o f caesarean section. 

Eur J Obstel Gynaecol ReprodBiol 1997; 74- 1-6 

67. Schultennaker N , van Rooscmalen J, Decker G . Maternal mortality after c/s in the 

Netherlands. Ac;a Ohstet Gynecol Scand 1997; 76:222-224 



Annex 1 

INFORMED CONSENT FORM 

STUDY O F INCIDENCE AND F A C T O R S A S S O C I A T E D 
W I T H BIRTH ASPHYXIA 

A T UNIVERSITY T E A C H I N G HOSPITAL, L U S A K A 

This study aims to find out the incidence and factors associated with birth asphyxia 
at the University Teaching Hospital, Lusaka. 

In order for the study to be conducted consent is being sought firom you. 
Information obtained wil l be cordidential 

Participation is voluntary and that refiisal wil l not involve any penalty or loss o f benefit. 
Your cooperation is highly appreciated 

I agree /disagree to participate in the study. 

Signature of participant 

Thumb print 
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Annex 2 
D A T A C O L L E C T I O N SHEET 

T O D E T E R M I N E T H E INCIDENCES AND F A C T O R S ASSOCIATED W I T H 

B I R T H ASPHYXIA O F T H E N E W B O R N A T L A B O U R W A R D , UTVIVERSITY 

T E A C H I N G HOSPITAL L U S A K A . 

A N T E P A R T U M 
1. Demographic features 

File N o Age 
Parity Gravidity 
Occupations Residential area 
Education Status - N i l ;Pry;Sec;Col;Uni 
W T 

Sex 
Gestation Age*... 
L o w density 
Medium density. 
High density . i . 

2. Antenatal Risk factors 
Hb V D R L N o . of antenatal visits 
Multiple pregnancy Y C/NU 

3. Past obstetrics performance 
1. Previous Caesarean Section Y G/ND If yes N o 
2. Instrumental delivery Y D / N D If yes Forceps/ ventouse 
3. l O L YD/ND If yes Indication 
4. S V D Y G / N D 5. F S B Y C / N G 6. M S B Y G / N G 
7. Miscarriage Y C / N G N o 

4. Medical Disorders Others 
H T N YG/NQ 
Pre-eclampsia YG/NQ 
D M Y G / N G 
Cardiac Disease Y C / N G 
Anaemia Y G / N G 

5. I N T R A P A T L ' M 
U T H - Booked PT / Self referral 
Clime referral 
Reason for referring 

Diagnosis at U T H 
Tim^e of referral 
Time of arrival at U T H 
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6. C O N D U C T O F L A B O U R 
On set o f labour: spontaneous/induction 
I f induction, mode Indication 
Duration of labour 1̂  stage 2"'̂  stage 
Augmentation YD / ND Dosage of syntocinon 
PROM Y • / N • Duration before onset of labour hrs 

Presenting Part Ceph/ Breech, Type of Breech- footling-Zflexedy' frank 
Position o f PP 

Fetal condition during labour?- Good Y D / N D 
Compromised - . Meconium staining o f liquor - Y G / N D Grade. 

- C T G reactive C/non reactive • 
Fetal distress 

Analgesia Y D / N C 
T)Te 

Interval between analgesia given and delivery 
7. Intrapartum Accidents YD/ND 

Abruption • 
Placenta Preavia • 
Cord prolapse • 
Ruptured uterus I 

8. Mode of Delivery 
S V D Y D / N n 
Assisted Breech YD/ND 
Instrumentah YQ/NC Type Indication 
Caesarean Section Y C / N C Indication 
Time interval between decision to do C/S and time o f birth 
Labour conducted by: Midwfe, J R M O . SRVIO, Registrar, SR. Consultant 

9. Outcome 
Wt of Baby gm.. Sex MC/FD D . O . B . . . / . . . / . . . Time 
Apgar Score at 1 min 

5 min 
10. Resuscitation measures 

Suction 
0 2 
Intubation 
Drugs Y D / N D Speciiy 

11. Admission to D Block 
Outcome o f Baby in 24hours Alive/Dead 

7 days Alive/Dead 
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