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1.0. Introduction 

Caesarean delivery cases have been steadily increasing in recent times. The national caesarean 

section rate in Zambia is not documented but the rate at the University Teaching Hospital was 

20.6% in 2007 (Mukeshimana, 2007) and it is now 25%. Choice of regional or general 

anaesthesia for caesarean delivery depends among others on the expertise of the 

anaesthesiologist, the past medical history of the patient, choice of the patient, indication and 

urgency of the caesarean section (Beilin, 2004). Regional anaesthesia is safer for the mother and 

has been highly advocated for because of difficulties in airway management in pregnant women 

leading to difficult intubation and thus increasing maternal mortality (Bloom et al, 2005). 

There are no audits done previously documenting the caesarean sections done either under 

general anaesthesia or spinal anaesthesia at UTH, however, the researcher was able to compile 

figures based on cases done. An audit of UTH obstetric records by this researcher revealed that a 

total of about 2692 caesarean sections were done between January and December 2014. Of these, 

620 were under general anaesthesia while 2072 were under spinal anaesthesia.  On average, two 

(2) elective caesarean sections are done per day with approximately 40 per month. Of these most 

are done under spinal anaesthesia in a ratio of about 8 spinal anaesthetics cases to 1 general 

anaesthetic case. 

General anaesthesia can be carried out using different anaesthetic drugs. Most of the drugs affect 

the baby in two ways: by direct effect from placental drug transfer and by indirect effect 

resulting from maternal physiological and biochemical changes, which appear to be much more 

important. They may produce systemic effects in the baby like sedation, resulting in low Apgar 

score. Present anaesthetic techniques limit the dose of intravenous agents such that fetal 
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depression is usually not clinically significant. Drugs used for spinal anaesthesia cause a 

sympathetic blockage thus resulting in vasodilatation and hypotension which can reduce 

maternal foetal circulation and may compromise the baby and cause low Apgar scores but this 

hypotension if treated well may reduce effects on the neonate (Solangi, 2012). 

In 1952, Dr Apgar an obstetric anaesthesiologist proposed the Apgar score as a means of rapid 

evaluation of the physical condition of infants shortly after the birth. When properly applied, it’s 

a tool for standardized assessment. It also provides a mechanism to record foetal-to-neonatal 

transition. The scores are taken at 1 and 5 minutes after delivery. Of the two scores, the 5 

minutes score is regarded as the better predictor of survival in infancy in the long term. However, 

the 1 minute score definitely has the value for assessing the effects of different drugs given to the 

mother during the Caesarean section. This method is even more appealing because it is non-

invasive (Solangi, 2012). 

The outcome of both the mother and the neonate should be taken into consideration when 

choosing regional or general anaesthesia for a caesarean delivery. Case fatality rate for 

Caesarean delivery was found to be higher in case of general anaesthesia as compared to regional 

anaesthesia (Dresner, 2004). 

Most hospitals in developed countries are now using more modern inhalational anaesthetic 

agents with fewer or no cardio-depressant effects e.g. Isoflurane or Sevoflurane. However at 

UTH, halothane is still widely used for maintenance of general anaesthesia and in much higher 

percentages despite well documented cardio depressant effects with minimal research as regards 

its effects on neonatal Apgar scores (Solangi, 2012). 
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2.0. Literature review 

Maternal and foetal well-being should be taken into account when considering an anaesthetic 

plan, as well as the clinical situation at hand. General anaesthesia and regional anaesthesia, 

including spinal are available options. Regional anaesthesia is well recognized as safe and 

effective, and it allows the mother to be awake and to participate in the birth of her child. A 

widely accepted benefit of general anaesthesia is the rapidity with which induction is done and is 

therefore commonly performed for emergencies (Cyna, 2007). 

Risk factors for low Apgar scores are as follows; 

1. Maternal risk factors: this includes pregnancy induced hypertension, pre-eclampsia, 

eclampsia, prolonged rupture of membranes, Ante partum haemorrhage and placenta 

praevia, anaemia, respiratory disease and gestational diabetes. 

2. Foetal factors: congenital malformations, prematurity, foetal distress, low birth 

weight/intrauterine growth restriction, sepsis and respiratory disease (Rogers, 1993). 

The question posed regarding the effect of general versus regional anaesthesia on neonatal Apgar 

scores has been of great interest. This subject has been studied by many investigators over the 

years, most commonly retrospectively and in the setting of elective cases. Some have shown no 

difference in Apgar scores between the groups. Some have reported lower Apgar scores and 

worse outcomes with the use of general anaesthesia, suggesting that these differences are a result 

of transient sedation secondary to anaesthetic agents (Cohen et al, 1989).  

Literature review revealed a few studies which compared the effects of regional anaesthesia 

versus general anaesthesia using halothane on neonatal Apgar score outcome. One of these 

studies looked at the Effects of spinal and general anaesthesia over Apgar score in neonates born 
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after elective caesarean sections, 0.5% halothane, 50% nitrous oxide and 50% oxygen were used 

in maintenance of anaesthesia. This study revealed that neonatal Apgar scores at 1 minute were 

lower in the general anaesthetic group (83%) as compared to the spinal anaesthetic group (33%). 

However, the study showed that there was no significant difference in neonatal Apgar scores at 5 

minutes in both groups (Aftab et al, 2009). The other study compared neonatal Apgar score 

outcomes in epidural versus general anaesthesia using halothane and nitric oxide in 1982 that is 

33 years ago (Zagorzycki, 1982). In this study, 0.5% halothane, 50% nitrous oxide and 50% 

oxygen were also used in maintenance of anaesthesia. Although this study concluded that there 

was no difference in terms of mean Apgar scores at 1 minute and 5 minutes in both the general 

and epidural groups, the percentage of halothane used for the maintenance of anaesthesia was 

much less than that used for maintenance of anaesthesia at UTH i.e. between 1% to 2% thus 

increasing its cardio depressant effects and thus that gap in knowledge necessitates this research. 

Furthermore, the use of nitrous oxide in the above named studies made it possible to use lower 

percentages of halothane, however nitrous oxide is not used at UTH and thus level of halothane 

used cannot be reduced below its dosage (MAC) to maintain anaesthesia. The rest of studies 

documented in literature revealed a comparison of neonatal Apgar scores with either spinal or 

epidural anaesthesia versus general anaesthetics with more modern inhalational anaesthetic 

agents like Isoflurane which have less cardio depressant effects. Among these was a study by 

Sahana K.S., which compared the Apgar scores of neonates of mothers that underwent spinal 

anaesthesia to those whose mothers underwent general anaesthesia for elective caesarean 

sections. This study showed that Apgar scores were better preserved in neonates born to mothers 

that had undergone spinal anaesthesia for lower segment elective caesarean sections. The Apgar 

scores were lower for those whose mothers had general anaesthesia with 0.5% Isoflurane for 
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maintenance of anaesthesia (Sahana, 2014).  However, there was also another study done by 

Pederson in 1992 using halothane 2% for caesarean sections in which he alluded to the findings 

that the 2% halothane used did not result in lower Apgar score provided the time of incision to 

delivery was less than 120 seconds (Pederson, 1992). 

In another study by Rashid, there was better Apgar score at 1 minute under spinal anaesthesia but 

there was no difference in Apgar score at 5 minutes with either spinal or general anaesthesia. 0.5 

to 1 % Isoflurane was used to maintain anaesthesia (Rashid, 2012). 

One large retrospective review studied the effects of general and regional anaesthesia in infants 

delivered by elective and non-elective caesarean section. The authors showed that when 

controlled for confounding factors, general anaesthesia was associated with lower Apgar scores 

at 1 and 5 minutes and with greater requirements for intubation and artificial ventilation. There 

were no differences in neonatal death rates (Cohen, 1989). 

Prospective randomized trials have been undertaken comparing general anaesthesia with both 

spinal and epidural anaesthesia for caesarean delivery. In a comparison of spinal and general 

anaesthesia for elective caesarean delivery at term, no difference was demonstrated in short-term 

neonatal outcomes, including Apgar scores, cord gas parameters, creatinine kinase, AST/ALT 

and cortisol levels, hospital stay, NICU admissions, neonatal respiratory depression, or peri-natal 

asphyxia. Spinal anaesthesia was carried out with bupivacaine while general anaesthesia was 

carried out with Thiopentone/Propofol, Suxamethonium and Vecuronium and patients were 

maintained on Sevoflurane (Kavak, 2001).  

In randomised controlled trials, you can control for obvious confounders and remove their 

obvious effects while in observational studies you cannot. This may account for there being no 
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differences in outcome in randomised controlled trials when there seems to be in retrospective or 

observational trials. 

The Apgar score developed in 1952 by an anaesthesiologist named Virginia Apgar was designed 

to quickly evaluate a new-born’s physical condition and to determine any immediate need for 

extra medical attention. It is usually performed twice; once at 1 minute after birth, and again at 5 

minutes after birth. Sometimes, if there are concerns about the neonate’s condition or the score at 

5 minutes is low, the test may be scored for a third time at 10 minutes after birth (Solangi, 2012). 

Five factors are used to evaluate the baby's condition and each factor is scored on a scale of 0 to 

2, with 2 being the best score: 

Table 2.1: Apgar Score Scale  

1 Appearance (skin colouration) 

2 Pulse (heart rate) 

3 Grimace response (medically known as "reflex irritability") 

4 Activity and muscle tone 

5 Respiration (breathing rate and effort) 

 

These five factors are added together to calculate the Apgar score. Scores obtainable are between 

10 and 0, with 10 being the highest possible score (Apgar, 1962). 
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Table 2.2: Apgar Scoring 

Apgar Sign 2 1 0 

Heart Rate (pulse) Normal (above 100 

beats per minute) 

Below 100 beats 

per minute 

Absent (no pulse) 

Breathing (rate and 

effort) 

Normal rate and effort, 

good cry 

Slow or irregular 

breathing, weak cry 

Absent (no 

breathing) 

Grimace 

(responsiveness or 

"reflex irritability") 

Pulls away, sneezes, 

coughs, or cries with 

stimulation 

Facial movement 

only (grimace) with 

stimulation 

Absent (no 

response to 

stimulation) 

Activity (muscle tone) Active, spontaneous 

movement 

Arms and legs 

flexed with little 

movement 

No movement, 

"floppy" tone 

Appearance (skin 

coloration) 

Normal colour all over 

(hands and feet are 

pink) 

Normal colour (but 

hands and feet are 

bluish) 

 

 

Interpretation of the condition of the baby is based on the aggregate score. When 8 and above the 

score is considered normal, and below 8 indicates grades of asphyxia correlating to the score.  

3.0. Statement of the problem 

The type of anaesthetic administered during caesarean section can have effects on neonatal 

outcome. At UTH, halothane is still being used for maintenance of general anaesthesia during 

caesarean sections despite its well documented cardio-respiratory depressant effects. There has 

been limited research on neonatal Apgar score outcomes with general anaesthesia using 

halothane. In the study of Zagorzycki, (1982) and Aftab, (2009), lower percentage of halothane 

was used because nitric oxide was also used to maintain anaesthesia. However, at UTH there is 

no nitrous oxide and thus levels of halothane used to maintain anaesthesia are higher i.e. 1 to 2 % 

which increases the cardio depressant effects thus this study aims to breach that gap in 
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knowledge and the findings will help to give guidance to policy makers concerning the type and 

mode of anaesthetic agents which are safest for the mother and baby in our setting. 

4.0. Significance of the study 

The prevalence of caesarean sections is high (10.3% in 1996, 15.3% in 1997 and 17.9% in 1998, 

Gundumure, 2002) at the University Teaching Hospital in Lusaka. Many patients present to UTH 

for caesarean sections done either under general or spinal anaesthesia.        

Most hospitals in developed countries are now using more modern inhalational anaesthetic 

agents with fewer or no cardio-depressant effects e.g. Isoflurane or Sevoflurane. However at 

UTH, halothane is still being used for maintenance of general anaesthesia despite well 

documented cardio depressant effects with very limited research done on its effects on neonatal 

Apgar score. Of the studies comparing neonatal Apgar score outcomes in regional versus general 

anaesthesia with halothane one was done 33 years ago, the other one 14 years ago while the last 

one 7 years ago. Thus, the findings of this research are of great importance as it can highlight to 

policy makers how outdated our practice has remained and further help to have local protocols of 

which type of anaesthetic agent has lesser effects on neonatal Apgar score which indicates the 

immediate wellbeing of the baby after birth and thus can benefit the infants at birth. 

5.0. Research question 

What is the effect of general anaesthesia with halothane versus spinal anaesthesia on neonatal 

Apgar score at the University Teaching Hospital? 



12 

 

6.0. General objective 

To determine the effects of general anaesthesia with halothane versus spinal anaesthesia on 

neonatal Apgar score. 

7.0. Hypothesis 

7.1. Null hypotheses: 

1. There is no difference in neonatal Apgar score outcomes in general versus spinal 

anaesthesia at 1 minute. 

2. There is no difference in neonatal Apgar score outcomes in general versus spinal 

anaesthesia at 5 minutes. 

8.0. Research methodology 

This was a prospective observational cohort study conducted at the University Teaching 

Hospital in Lusaka, Zambia. The target population were neonates born to ASA I or ASA II 

mothers undergoing urgent or elective caesarean deliveries with no prior fetal compromise 

admitted to UTH at or greater than 37 weeks gestation. Emergency caesarean sections were 

excluded from the study. 

The study site was the department of obstetrics and gynaecology for duration of 8 months. 

8.1. Criteria 

8.1.1. Inclusion criteria: 

 Neonates born to mothers who have undergone caesarean sections (urgent and elective 

caesarean sections with no prior foetal distress). Urgent caesarean sections are those 

which have to be done within hours of the decision to operate while elective caesarean 
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sections are those that have been booked or planned in advance of routine hospital 

admission. The term emergency surgery has been replaced by the term immediate in the 

National Confidential enquiry into patient outcome and death (NCEPOD).Immediate 

operations are life or organ saving and are normally done within minutes of the decision 

to operate. (Cullinane et al, 2004). 

 General anaesthesia with halothane as the maintenance agent 

 Regional anaesthesia by subarachnoid block 

 Gestational age greater than 37 weeks 

8.1.2. Exclusion criteria: 

 All mothers undergoing emergency caesarean sections due to fetal distress, ante-partum 

haemorrhage or severe pre-eclampsia/eclampsia 

 Cardiac disease (NYHA class II or higher; ACC/AHA guidelines) 

 Anaemia:  < 7gm/dL (Idowu, 2005) 

 Maternal diabetes (Pre-gestational and Gestational diabetes) 

 Respiratory disease (severe asthma, pneumonia, TB, Acute Respiratory Distress 

Syndrome in pregnancy) 

 Severe sepsis or systemic infections (HIV, TB) 

 Chronic renal disease 

Neonates who have co-morbidities that may influence neonatal outcome such as: 

 Congenital anomalies with systemic effects 

 Intra-uterine growth restriction 

 Sepsis 

Neonates born less than 37 weeks gestational age   
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8.2. Data collection 

Data was collected by use of a structured questionnaire (appendix) administered by the principle 

researcher with the help of research assistants who were trained on how to collect the data 

Maternal age, gestational age, indication for the caesarean section (urgent or elective), type of 

anaesthesia administered (spinal or general anaesthesia), and Apgar score (at 1 minute and 5 

minutes), whether neonate went to the ward with mother or to neonatal intensive care were 

recorded. 

1. A detailed history was taken from women undergoing caesarean sections during the study 

period to screen for inclusion/exclusion criteria. 

2. If they met the inclusion criteria (ASA I and II term pregnant women with no fetal 

compromise scheduled for urgent and elective caesarean sections were included. 

Emergency cases were excluded). An informed consent was then obtained before 

inclusion in the study. 

3. Demographic data (gestational age, age of mother, indication for caesarean section, type 

of anaesthesia, and time of incision to delivery) was then recorded if patient agreed to 

participate in the study. 

4. The choice of anaesthetics depended on the indication for the caesarean section (urgent or 

elective), choice of the patient, significant back deformities (Advantages and 

disadvantages of each type of anaesthesia were explained to the patient). 

5. Spinal anaesthesia involved placing the patient in the left lateral position to prevent aorto-

caval compression, pre-loading the patient with at least 500mls of ringers lactate to avoid 

hypotension, heavy bupivacaine, 12.5mg plus 25mcg fentanyl was then administered into 

the subarachnoid space, level of block was determined. Time to skin incision and 
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delivery were recorded and neonatal Apgar scores at 1 minute and 5 minutes were 

recorded. Maternal vital signs were also recorded and whether the baby got admitted to 

neonatal intensive care or went to the ward with the mother. 

6. With general anaesthesia, the patient was placed in the left lateral position to prevent 

aorto-caval compression, routine monitors were attached (pulse oximeters, automated 

blood pressure monitor and ECG), a wide bore iv cannula (16G or 18G) was placed in the 

less dominant forearm for iv drug and fluid administration. Patient was then pre-

oxygenated with oxygen, 100% for 3-5 minutes, with rapid sequence induction, IV 

induction agent thiopental (3-5mg/kg) or ketamine (1-2mg/kg) was administered. 

Suxamethonium (0.5-2mg/kg) for muscle relaxation at intubation was then administered. 

The patient was then intubated under direct laryngoscopy, confirmed and ETT secured in 

situ within 2-3 minutes and maintained on halothane 1-2% titrated to effect. Time to skin 

incision and delivery was recorded and neonatal Apgar scores at 1min and 5 minutes 

were recorded. Maternal vital signs were also recorded and whether the baby gets 

admitted to neonatal intensive care or goes to the ward with the mother if everything is 

well. 

8.3. Data management 

Data was kept and recorded by the principle researcher in accordance with best research 

governance. A second data set was created on SPSS version 16 prior to analysis. The information 

was obtained from the questionnaire. 
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8.4. Sample size calculation 

Sample size was calculated using the power command in Stata version 13 with the following 

parameters derived from a study by Reynolds and Seed: 

 Mean general anaesthetic group (8.5), 

 Mean spinal anaesthetic group (9.5), 

 Standard deviation general anaesthetic group (0.5), 

 Standard deviation spinal anaesthetic group (1.8). 

At 80% power, two sided T-test and 5% significance level with 8:1 ratio of spinal versus general 

anaesthesia, a total sample size of 54 was obtained with 48 in the spinal anaesthetic group and 6 

in the general anaesthetic group. 

However, the duration of the study was extended by four (4) months in order to capture more 

patients for the general anaesthesia group, which were less common in occurrence and thus the 

sample size was 70, i.e. 54 in the spinal group and 16 in the general anaesthetic group. 

8.5. Data analysis 

The data was analysed using SPSS version 16.0. Inferential analysis was conducted using 

logistic regression. 

8.6. Measurement variables 

The dependent variable was the Apgar score and the independent variables were spinal 

anaesthesia and general anaesthesia. 

Apgar score was graded as either low if it was less than 8 or normal if it was 8 and above. 



17 

 

(When 8 and above the score is considered normal, and below 8 indicates grades of asphyxia 

correlating to the score). 

9.0. Ethical consideration 

Research approval was sought from ERES CONVERGE. A standardized questionnaire was used 

to recruit participants considering that this was an observational study and thus would not alter 

any parameter of patient health care provision. There were no anticipated adverse events to the 

patients. 

Informed consent was obtained in a language that the participant understood. The nature of the 

study was also explained and the fact that the participant was free to withdraw from the study at 

any time without any impact on healthcare they would receive. 

Patient names were not recorded as the data was coded. The data collected was kept from public 

access to ensure confidentiality.  
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10.0. Results 

10.1. Ratio of general anaesthesia versus spinal anaesthesia 

Table 10.1: Ratio of general anaesthesia versus spinal anaesthesia 

Type of Anaesthesia 

  Frequency Per cent (%) 

General Anaesthesia 16 22.9 

Spinal Anaesthesia 54 77.1 

Total 70 100 

 

A total of 70 patients were recruited in the study. Of these, 16 (22, 9%) were in the general 

anaesthetic group while 54 (77, 1%) were in the spinal anaesthetic group. The ratio GA: SA was 

1:3, a deviation from the predicted ratio of 1:8, owing to the application of the 

inclusion/exclusion criteria. 

Figure 10.1: Recruitment type of anaesthesia 

 

Figure 10.1 illustrates the modes for anaesthesia that were employed in this study. Sixteen (16) 

neonates were born from mothers that underwent general anaesthesia (23%) while fifty-four (54) 
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neonates were born from mothers that underwent spinal anaesthesia (77%). The ratio of GA to 

SA in this study was 1:3. 

10.2 Indication for Type of Anaesthesia 

Table 10.2: Type of Anaesthesia – Indication for caesarean section Cross tabulation 

  

Indication for caesarean section 
Total 

Urgent Elective 

Type of 

Anaesthesia 

GA 13 (81.2%) 3 (18.8%) 16 (100.0%) 

SA 39 (72.2%) 15 (27.8%) 54 (100.0%) 

Total   52 (74.3%) 18 (25.7%) 70 (100%) 

Of the 16 caesarean sections that were done under general anaesthesia, 13 (81.2%) were urgent 

while 3 (18.8%) were elective cases. For the spinal anaesthesia group, 39 (72.2%) were urgent 

while 15 (27.8%) were elective. 

10.3 Apgar scores at 1 minute 

Table 10.3: Apgar score at 1 minutes - Type of Anaesthesia Cross tabulation 

  

  

Type of Anaesthesia 
Total 

General Anaesthesia Spinal Anaesthesia 

Apgar score 
<8 14 (87.5%) 20 (37%) 34 (48.6%) 

≥ 8 2 (12.5%) 34 (63%) 36 (51.4%) 

Total 16 (100%) 54 (100%) 70 (100%) 

 

20 neonates out of 54 in the spinal anaesthetic group had an Apgar score less than 8 at 1 minute 

.i.e. 37%.While 34 neonates had Apgar scores of more than 8 at 1 minute, i.e. 63%. 

Out of the 16 neonates in the GA group, 14 had Apgar score less than 8 at 1 minute. This 

represents 87.5% while 2 had an Apgar score more than 8 (12.5%). 
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Figure 10.2: Apgar score at 1 minute versus type of anaesthesia 

 

Figure 10.2 illustrates the Apgar scores at 1 minute versus the type of anaesthesia. Thus at 1 

minute, the spinal anaesthetic group had less neonates at 37%, with an Apgar score less than 8 as 

compared to the general anaesthetic group which had 87.5% of neonates with an Apgar score of 

less than 8. 

10.4 Apgar score at 5 minutes 

Table 10.4: Apgar score at 5 minutes - Type of Anaesthesia Cross tabulation 

  

Type of Anaesthesia 
Total 

General Anaesthesia Spinal Anaesthesia 

Apgar score 
<8 4 (25%) 1 (1.9%) 5 (7.1%) 

≥8 12 (75%) 53 (98.1%) 65 (92.9%) 

Total   16 (100%) 54 (100%) 70 (70%) 

One neonate (1.9%) had an Apgar score less than 8 at 5 minutes in the spinal anaesthesia group 

while fifty-three neonates i.e. 98% had an Apgar score more than 8 at 5 minutes. 
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At 5 minutes, four neonates had Apgar score less than 8 in the GA group representing 25% while 

twelve neonates had Apgar scores more than 8, representing 75%. 

Figure 10.3: Apgar score at 5 minutes versus the type of anaesthesia 

 

Figure 10.3 illustrates the Apgar scores at 5 minutes versus the type of anaesthesia. 

The general anaesthetic group had four neonates (25%) with an Apgar score less than 8 at 5 

minutes while the spinal anaesthetic group had one neonate (1.9%). Thus there was better 

outcome in terms of Apgar scores in the spinal anaesthesia group at 5 minutes as compared to the 

general anaesthesia group. 

Table 10.5: Logistic regression at 1 minute 

 B Std. Error p-value OR 

95% C.I. for OR 

Lower Upper 

Anaesthesia 2.477 0.807 0.002 11.900 2.448 57.843 
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The logistic regression at 1 minute shows that it is over 11 times more likely to get a low Apgar 

with a general anaesthesia as compared to a spinal anaesthesia (OR 11.9). 

The Apgar score at 1 minute in the Spinal anaesthesia group was statistically significantly higher 

than the general anaesthesia group (p=0.002).  

Table 10.6: Logistic Regression at 5 minutes 

 B Std. Error p-value OR 

95% C.I. for OR 

Lower Upper 

Anaesthesia 2.872 1.163 0.014 17.667 1.809 172.571 

The logistic regression at 5 minutes shows that it is over 17 times more likely to get a low Apgar 

with a general anaesthesia as compared to a spinal anaesthesia (OR 17.7). Further, the 5 minutes 

Apgar score in the spinal anaesthesia group was statistically significantly higher than the general 

anaesthesia group (p=0.014). 

Table 10.7: Multiple Logistic Regression at 1 minute 

 

B St. Error Wald p-value Exp(B) 

95.0% C.I.for 

EXP(B) 

Lower Upper 

Type of Anaesthesia 2.872 0.875 10.777 0.001 17.666 3.181 98.108 

Time (Incision to 

Delivery) 
-0.126 0.107 1.390 0.238 0.881 0.714 1.087 

Gestation Age 0.127 0.141 0.804 0.370 1.135 0.861 1.496 

Age of Mother 0.064 0.062 1.042 0.307 1.066 0.943 1.204 

Indication for surgery 0.010 0.631 0.000 0.987 1.010 0.293 3.483 

Parity -0.103 0.249 0.172 0.679 0.902 0.553 1.470 

Constant -10.978 6.212 3.123 0.077 0.000   
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The type of anaesthesia administered was significant (p= 0.001) when controlled for time 

(incision to delivery time), gestation age, age of the mother, indication for surgery (urgent or 

elective) and parity. 

The indication for surgery (urgent or elective) did not significantly change the effects of the type 

of anaesthesia on the Apgar score (p=0.987). 

11.0 Discussion 

Most caesarean sections are performed under spinal anaesthesia because it is the safest for the 

mother and thus for ethical reasons this research took that into consideration and thus explains 

why there were more patients in the SA group than in the GA group. 

Neonates born to mothers ASA I or ASA II who have undergone caesarean sections (urgent and 

elective caesarean sections with no prior fetal distress) were include in the study. All mothers 

undergoing emergency caesarean sections due to fetal distress, ante-partum haemorrhage or 

severe pre-eclampsia/eclampsia were not included in the study so as to control for factors that 

can contribute to low Apgar score outcomes. 

As the 1 minute Apgar score has the value for assessing the effects of different drugs given to the 

mother during caesarean section on neonatal Apgar score, it can be concluded that GA with 

halothane as the maintenance drug resulted in lower Apgar score (87.5%) at 1 minute compared 

to Apgar score of 37% at 1 minute in the SA group. 

 Present anaesthetic techniques limit the dose of intravenous (IV) induction agents such as 

ketamine or thiopentone such that fetal depression is not usually significant. The effects of IV 

induction agents (ketamine or thiopentone) at 1 minute Apgar scores were not ruled out in this 
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study. However one study that used ketamine as the sore agent from induction to delivery 

showed that there was no associated neonatal depression in terms of low Apgar score provided 

that incision to delivery time was less than 10 minutes (Baraka et al., 1990). Another study that 

compared the effects of thiopentone versus propofol as induction agents and their effects on 

neonatal Apgar scores showed no significant differences in neonatal Apgar scores in emergency 

caesarean sections. However, individual variations in the metabolism of propofol or thiopentone 

could not be measured and thus their potential contribution to low Apgar scores could not be 

accounted for (Tumukunde et al., 2015). 

In the spinal anaesthetic group, at 1 minute, 37% of the neonates had Apgar scores less than 8. 

For the 5 minute Apgar score, in the GA group, 25% of neonates had an Apgar score of less than 

8 compared to 1.9% neonates with an Apgar score less than 8 in the SA group. 

The 5 minute Apgar score is regarded as a better predictor of survival in infancy in the long term. 

Thus SA has lesser effects on the neonatal Apgar score at 5 minutes. 

In this study, GA resulted in a higher number of neonates with Apgar score less than 8 at 1 

minute and 5 minutes i.e. 87, 5% and 25% respectively compared to SA which had 1 minute 

Apgar scores of less than 8 of 37% at 5 minutes and 1.9%. 

The logistic regression at 1 minute Showed that it’s over 11 times more likely to get a low Apgar 

with a general anaesthetic as compared to a spinal anaesthetic (OR 11.9). 

 The Apgar score at 1 minute in the Spinal anaesthesia group was statistically significantly 

higher than the general anaesthesia group (p=0.002). The logistic regression at 5 minutes Shows 

that it’s over 17 times more likely to get a low Apgar with a general anaesthetic as compared to a 
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spinal anaesthetic (OR 17.7). Further, the 5 minutes Apgar score in the spinal anaesthesia group 

was statistically significantly higher than the general anaesthesia group (p=0.014). 

This finding is different from the study that compared GA anaesthetic with halothane versus 

epidural anaesthesia on neonatal Apgar score outcome by Zagorzycki (1982) in which it was 

concluded that there was no difference in terms of mean Apgar score at 1 minute and 5 minutes 

in both the GA and SA groups. 

The difference in the research outcomes of this study and the study carried out by Zagorzycki  in 

the GA group can be attributed to the fact that a higher percentage of halothane, 1-2% was used 

in the maintenance of anaesthesia in this study despite its well documented cardio depressant 

effects. Nitrous oxide is not used at UTH which would have made it possible to use lower 

percentages of halothane i.e. lower than the MAC of 0.75 which is the minimum alveolar 

concentration of halothane (this is the lowest concentration of halothane that will prevent 

reaction to surgical stimuli in 50% of the population). 

The results of this study which showed low Apgar scores at 1 minute in the GA group are 

consistent with the findings in the study by Aftab (Aftab, 2009) which showed low Apgar scores 

at 1 minute in the GA group as compared to the SA group. However, in this study, the 5 minute 

Apgar scores were still significantly lower in the GA group as compared to the SA group. But in 

the study by Aftab, there was no statistically significant difference in the 5 minute Apgar scores 

in both the GA and SA groups. 

In another study by Rashid, in which Isoflurane was used for maintenance of GA, a better Apgar 

score was attained at 1 minute in the SA group compared to the GA group. However, this study 

showed no difference in Apgar score outcomes at 5 minutes in either group. 
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Sahana, 2014 used 0.5 % Isoflurane for the maintenance of anaesthesia. This study revealed that 

Apgar scores were better preserved in neonates born to mothers that underwent SA compared to 

neonates born to mothers who had undergone GA. 

Kavak, 2001 used Sevoflurane for the maintenance of GA. This study showed that there was no 

difference in short term neonatal outcomes which included the Apgar score. 

Controlling for the other variables in the multiple logistic regressions at 5 minutes for this 

research was considered inappropriate and attempts to demonstrate results thereof were only for 

information’s sake to highlight the limitation of this study. The main problem was that of very 

small numbers of patients in the category groupings i.e. low APGAR group at 5 minutes, where 

there were five; one patient with Spinal Anaesthesia and low APGAR; only four with a General 

Anaesthesia and low APGAR score. This was considered from the general understanding that 

you need at least 10 patients in each group per factor to attempt the multiple regressions. 

Therefore, no conclusions could be inferred from this regard at 5 minutes. 

12.0. Conclusion 

With the results pointing to the fact that there is significant difference in neonatal Apgar score 

outcomes in spinal versus general anaesthesia, the researcher therefore rejected the null 

hypothesis. It is therefore inferred that spinal anaesthesia method has better neonatal outcomes 

by Apgar score measure than general anaesthesia method. 

13.0. Limitations 

A multiple logistic regression analysis could not be performed at 5 minutes due to a very small 

number of patients in the low Apgar group at 5 minutes – in fact 5. It is generally considered that 

at least 10 patients are required in each group per factor that is used in the regression model but 
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in this research there was only one patient who had SA with a low Apgar and four patients with a 

General Anaesthesia and low Apgar score – these numbers were considered few to make any 

conclusions. 

Individual variations in the metabolism of intravenous induction drugs (ketamine or thiopentone) 

could not be measured and thus their potential contribution to the low Apgar scores could not be 

accounted for. This research did not look at the umbilical cord blood analysis which can give an 

indication of preceding fetal hypoxic stress. 

There are also limitations of an observational study versus a randomised controlled trial in that in 

a randomised controlled trial, you can control for obvious confounders and remove their obvious 

effects while this cannot be in an observational study. 

14.0. Recommendations 

1. The use of 50% nitrous oxide in 50% oxygen can make it possible to use lower 

percentages of halothane below its MAC thus reducing on its cardio-depressant effects 

and ultimately its effects on neonatal Apgar score outcome. 

2. Use more modern anaesthetic agents such as Sevoflurane and Isoflurane which have less 

cardio depressant properties and thus lesser effects on the neonatal Apgar scores .These 

drugs are now available at UTH but their supply still remains erratic. 

3. In line with the current practice at UTH and with the findings in this research, SA still 

remains the safest for the mother with lesser cardio depressant effects on the neonates as 

the Apgar score were better preserved in neonates born to mothers who had undergone 

caesarean section under spinal anaesthesia. 

4. More modern anaesthetic drugs like Sevoflurane and Isoflurane should be added to the 

Zambia essential drug list (currently only halothane is enlisted). 
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5. A follow up research with a larger sample size in view of trying to get more patients with 

a lower Apgar score at 5 minutes to allow for a multiple logistic analysis. 

6. A follow up research that can measure individual variations in metabolism if IV 

induction agents to rule out their potential contribution to the low Apgar scores. 
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15.0. Appendices 

15.1. Questionnaire 

1. Patient particulars 

Date of operation:  Gestational Age:  

Age:  File Number:  

Parity:  ASA:  

Indication for c/s   Urgent/elective  

 

2. Anaesthetic Used (tick and indicate amount) 

A. General Anaesthesia 

  Tick Amount 

1. Oxygen   

2. Halothane   

3. Isoflurane   

4. Propofol   

5. Thiopentone   

6. Atropine   

7. Fluids   

 

B. Spinal Anaesthesia 

  Tick Amount 

1. Bupivacaine   

2. Bupivacaine + Fentanyl   

 

3. Time record 
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1. Induction of GA/ Administration of SA  

2. Surgical incision  

3. Time of Delivery  

4. Time of sustained rhythmic respirations  

5. Neonatal Outcomes  

 

4. Neonatal Outcome 

A. Apgar Score: 

At  1 min At 5 min 

0 – 6  0 – 6  

6 – 7  6 – 7  

7 – 9  7 – 9  

B. Admission to NICU 

Yes  No  

6 Maternal Vital Signs 

Vital Sign Before induction of 

Anaesthesia 

After induction of 

Anaesthesia 

Just before 

Delivery 

Blood Pressure 

(MAP) 

   

Heart Rate    

Respiratory Rate    
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15.2. Information sheet 

NEONATAL APGAR SCORE OUTCOMES IN SPINAL VERSUS GENERAL 

ANAESTHESIA AT THE UNIVERSITY TEACHING HOSPITAL (U.T.H), LUSAKA. 

Introduction 

I am Dr Carol Musonda Muloshi. I am a medical student at the University of Zambia, school of 

medicine pursuing a master’s degree in anaesthesiology and critical care medicine. This study is 

part of the fulfilment for the award of a master’s degree in anaesthesiology and critical care 

medicine. I would like to explain to you the purpose of the study and what is expected of you 

before you decide to participate or not in the study. If you agree to take part in the study, you will 

be asked to sign a consent form in the presence of a witness. 

Nature and purpose of the study 

The study is being carried out in order to determine which mode of anaesthesia has the least 

effect on the babies’ immediate wellbeing after a caesarean section using parameters known as 

Apgar score. This determines how healthy a baby is immediately it’s born. You are being asked 

to participate in this study so that you help me and those in decision making positions find out 

the effect of the drugs we use to carry out anaesthesia on your baby and depending on the 

outcome it will aid us in implementing policies supporting the most favourable anaesthetic agent. 

Procedure of the study 

If you agree to participate in this research, I will ask you some questions and information will be 

obtained concerning you and your baby just after delivery and this will be recorded on a data 

sheet. 
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Possible risks and discomforts 

You will not be exposed to any additional risks by participating in this study. You will receive 

the standard care by your attending anaesthetist. Enrolling in this study will not influence the 

type of anaesthesia that will be performed on you. No extra procedures will be performed on you 

due to the study. 

Possible benefits 

The information obtained from this study would help in future as regards the type of anaesthetic 

agent or technique with the lowest risks to both the mother and the baby. However there are no 

immediate benefits to you as the findings are to help in future policy implementations depending 

on what the outcome of the research findings will be. 

Confidentiality 

All the data collected will be strictly confidential. Your name will not be included on the data 

that will be collected, analysed and reported on. 
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15.3. Informed consent 

Your participation is voluntary. You will not suffer any consequences if you decide not to 

participate. You may also withdraw from the study at any time without any consequences. You 

are free not to answer questions you deem sensitive or that you are uncomfortable with. 

Thank you for your participation. If you have any questions, concerns or clarifications, please 

contact me Dr Carol M.Muloshi or ERES on the contact details below. 

Dr Carol M. Muloshi 

Department of anaesthesia (U.T.H) 

P.O Box 51292,Lusaka 

Mobile phone #: 0977626724 

ERES CONVERGE IRB 

33 Joseph Mwilwa Road  

Rhodes Park, Lusaka. 

Tel: 0955 155633/4 

Consent form: 

I……………………………………………., hereby confirm that the nature of this clinical study 

has been explained to me. I am aware that my personal details will be kept confidential and I 

understand that my participation is voluntary and I can withdraw my participation at any point 

without any consequences. I have been given sufficient time to ask questions and seek 

clarification and of my own free will do hereby declare my participation in this research. 

 

……………………………       ………………………          ………………. 

Name of participant (print)       Signature/ thumb print          Date 

 

……………………………      ………………………..          ………………. 

Name of witness (print)           Signature/ thumb print  Date 


