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Postoperative nausea and vomiting (PONV) is a major and unwanted 
significant complication that occurs after general and regional 
anaesthesia. It is said to be more common in patients undergoing 
general anaesthesia.[1] Many studies have shown that the incidence 
of PONV after caesarean section (CS) ranges between 20% and 30%. 
Incidences as high as 80% have been reported in patients with severe 
risk factors,[2] including presence of Apfel’s risk factors (Table  1), 
patient factors and surgical factors.[3-9]

Clinically important PONV refers to PONV that becomes a 
significant postoperative complication.[10] A score to rate clinically 
important PONV from a patient’s perspective was developed and 
validated by Wengritzsky et  al.[10] and named the PONV intensity 
scale. The practicality of the PONV intensity scale led to the 
development and validation of a simplified score by Myles and 
Wengritzky,[11] named the PONV impact scale. It consists of two 
questions directed to the patient (Table 1). A score of ≥5 from the two 
questions defines clinically significant PONV.[11]

It has been reported that patients perceive PONV to be more 
distressing than pain, which necessitates assessment of its incidence 
to ensure that it is not undertreated and that effective measures are 
undertaken to address it.[12] A study by Magni et  al.[13] reported an 
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Table 1. Apfel’s risk score and the PONV impact scale
Apfel’s risk factors[3] 

Female gender 1
Non-smoker 1
History of PONV 1
Postoperative opioids 1
Total score 0 - 4
PONV impact scale calculator[11]

Episodes of dry-retching
Not at all 0
Once 1
Twice 2
Three or more times 3

Episodes of nausea
Not at all 0
Sometimes 1
Often or most of the time 2
All the time 3

Total score (≥5 clinically significant) 0 - 6

PONV = postoperative nausea and vomiting.
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incidence of intraoperative nausea and vomiting (IONV) of 33% 
(95% confidence interval 28 - 40) in healthy term pregnant patients 
in South Africa (SA).
This subject has not been explored at our institution. The objective of the 
present study was therefore to determine the incidence of PONV after 
spinal anaesthesia for CS. The study further aimed to assess the clinical 
significance of PONV by utilising the PONV impact scale (Table 1).

Methods
A prospective observational study was performed at Chris Hani 
Baragwanath Academic Hospital (CHBAH), Johannesburg, SA. Ethics 
approval was obtained from the Human Research Ethics Committee of 
the University of the Witwatersrand (ref. no. M200549). A convenience 
sampling method was used in the selection of term parturients who were 
booked for either elective or emergency CS under spinal anaesthesia 
during the 3-month period of data collection.

Data were collected at two time intervals: in the recovery room (time 
zero) and at the end of the first 3 postoperative hours. Demographics, 
patient characteristics, and surgical and anaesthetic data were obtained 
and recorded. PONV events were recorded on the validated simplified 
PONV impact scale,[11] used with permission from the authors.

Eligibility
All parturients aged ≥18 years undergoing CS under spinal anaesthesia 
were considered eligible for the study. Written consent was obtained 
from all participants at the time of data collection.

Statistical analysis
Calculation of the sample size of 308 was based on a clinical estimate 
of an incidence of nausea and/or vomiting of 25% overall, with an 
absolute accuracy of ~6%. Categorical variables were summarised 
with frequency and percentage distributions. Continuous variables 
were summarised using means and standard deviations or medians 
and interquartile ranges (IQRs). Logistic regression analysis was 
used to determine the univariable association of independent fixed 
patient factors with the incidence of PONV as depicted in patient 
characteristics by PONV status. A multivariable logistic regression 
analysis was undertaken with factors that had a p-value ≥0.1 to 
determine unadjusted associations between patient characteristics 
and PONV; p-values ˂0.05 were accepted as significant.

Results
A total of 308 parturients were recruited (Table 2). The majority 
were young and overweight, with a median (IQR) age of 29 (24 
- 34) years and a median body mass index of 30.4 (26.3 - 34.4).

The median (IQR) preoperative fasting time was 16 (12 - 24) 
hours, with the majority of patients (n=303; 98.4%) having had 
no oral intake for 2 hours before CS (Table 3). All patients were 
given prophylactic antiemetic treatment. Only 2.9% were given 
antiemetics intraoperatively. The incidence of PONV was 10.1% 
(n=31). However, there was no report of clinically significant 
PONV as evidenced by the PONV impact score of ≥5.

Two hundred and seventy-eight of the study population 
(90.3%) experienced no impactful PONV postoperatively, 
despite 265 parturients having an Apfel score of 2 (Table  4). 
The remaining patients (~10%) recorded between 1 and 3 
on the Apfel score and PONV impact scale. The majority of 
characteristics of parturients who experienced PONV and 
those who did not were comparable (Table  5). Previous motion 

sickness and previous PONV predisposed patients to PONV. The 
proportions of white and coloured patients who experienced 
PONV were higher than the proportions who did not (n=2/31; 
6.5% and n=2/277; 0.7%, and n=4/31; 12.9% and n=5/277;1.8%, 
respectively). The proportion of smokers who experienced 

Table 2. Patient demographics and characteristics (N=308)
Parameter n (%)*
Age (years), median (IQR) 29 (24 - 34) 
BMI (kg/m2), median (IQR) 30.4 (26.3 - 34.4)
Baby weight (g), median (IQR) 2 900 (2 400 - 3 300)
Multiple pregnancy 9 (2.9)
Ethnicity

Black 295 (95.8)
White 4 (1.3)
Coloured 9 (2.9)

Non-smoker 288 (93.5)
ASA score

I 221 (71.8)
II 84 (27.3)
III 3 (1.0)
IV 0

Previous PONV 2 (0.6)
Previous motion sickness 5 (1.6)
Apfel score

1 17 (5.5)
2 289 (93.8)
3 2 (0.6)
4 0

IQR = interquartile range; BMI = body mass index; ASA = American Society of 
Anesthesiologists; PONV = postoperative nausea and vomiting.
*Except where otherwise indicated.

Table 3. Perioperative characteristics (N=308)
Parameter n (%)*
Preoperative fasting hours, median (IQR) 16 (12 - 24)
Type of oral intake 2 hours preoperatively

None 303 (98.4)
Solids 0
Liquids 5 (1.6)

Prophylactic antiemetic given 308 (100)
Intraoperative blood glucose (mmol/L) (n=245), 
median (IQR) mmol/L

6.4 (5.4 - 7.2) 

Intraoperative antiemetic given 9 (2.9)
Anaesthetic adjuvant drugs given 2 (0.7)
Duration of surgery (hours), median (IQR) 1.1 (1 - 1.25)
Lowest systolic blood pressure (mmHg), median 
(IQR)

100 (94 - 109)

Lowest heart rate (bpm), median (IQR) 78 (68 - 88)
Estimated blood loss (mL), median (IQR) 500 (400 - 600)
Estimated level of spinal block

T5 52 (16.9)
T6 256 (83.1)

Incidence of PONV over 3 hours after surgery
Nausea 8 (2.6)
Vomiting 30 (9.7)
Nausea and vomiting 31 (10.1)
Clinically significant PONV (impact scale ≥5) 0

IQR = interquartile range; PONV = postoperative nausea and vomiting.
*Except where otherwise indicated.
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PONV was four times higher than that of smokers who did not.
There was no relationship between perioperative factors and PONV 

(Table 6).
Smoking history, previous motion sickness and coloured ethnicity 
were univariably associated with PONV (Table 7). In a multivariable 
regression model, ethnicity (white and coloured) was independently 
associated with PONV.

Discussion
This study showed an overall PONV incidence of ~10% after 
spinal anaesthesia for CS at CHBAH in a population that was 
predominantly black (95.8%). There were also significantly lower 
incidences of nausea and vomiting of 2.6% and 9.7%, respectively. 
Although we had a 10% incidence of PONV, there was no report 
of clinically significant PONV using the adapted validated PONV 
impact scale. In 2016, in SA, Magni et al.[13] reported a 33% incidence 
of IONV after spinal anaesthesia for CS. Previous reports have 
suggested that the incidence of PONV is low among blacks. In the present 
study, black parturients had a low incidence of PONV (8.5%), which is in 
keeping with reports of black Africans having a low incidence of IONV 
and PONV compared with non-black African groups.[12,13] A study by 
Alli et al.[14] in a similar population in Johannesburg also concluded that 
blacks were at lower risk of PONV than other ethnic groups.

A history of previous PONV was not identified as a risk factor 
for PONV in the present study, and this could be due to the low 
proportion (0.6%) of parturients who had such a history. However, 
parturients with previous motion sickness had an increased risk 

Table 4. Relationship between the Apfel score and PONV 
impact scale (N=308)
Apfel 
score

PONV impact scale, n (%)
0 1 2 3 Total

1 12 (4.7) 2 (12.5) 2 (16.7) 1 (50.0) 17
2 265 (95.0) 13 (81.3) 10 (83.3) 1 (50.0) 289
3 1 (0.3) 1 (6.3) 0 0 2
Total 278 (90.3) 16 (5.2) 12 (3.9) 2 (0.7) 308

PONV = postoperative nausea and vomiting.

Table 5. Relationship between patient characteristics and PONV status (N=308)
Parameter PONV (n=31), n (%)* No PONV (n=277), n (%)* p-value
Age (years), mean (SD) 28.96 (7.03) 28.91 (6.56) 0.873
BMI (kg/m2), mean (SD) 30.14 (5.48) 31.34 (6.79) 0.591
Baby weight (g), mean (SD) 2 890.65 (594.57) 2 797.13 (738.39) 0.908
Multiple pregnancy 2 (6.45) 7 (2.53) 0.309
Ethnicity <0.001

Black 25 (80.6) 270 (97.5)
White 2 (6.5) 2 (0.7)
Coloured 4 (12.9) 5 (1.8)

Smoker 7 (22.6) 13 (4.6) <0.001
ASA score 0.726

I 23 (74.2) 198 (71.5)
II 8 (25.8) 76 (27.4)
III 0 3 (1.1)
IV 0 0

Previous PONV 0 2 (0.7) <0.001
Previous motion sickness 2 (6.5) 3 (1.1) 0.025

PONV = postoperative nausea and vomiting; SD = standard deviation; BMI = body mass index; ASA = American Society of Anesthesiologists.
*Except where otherwise indicated.

Table 6. Relationship between perioperative factors and PONV (N=308)
Parameter PONV (n=31), n (%)* No PONV (n=277), n (%)* p-value 
Preoperative fasting hours, median (IQR) 16 (12 - 24) 16 (12 - 24) 0.8802
Type of oral intake 2 hours preoperatively 0.4573

None 30 (9.9) 273 (90.1)
Solids 0 0
Liquids 1 (20.0) 4 (80.0)

Prophylactic antiemetic given 31 (10.1) 277 (89.9) 1.00
Intraoperative blood glucose (mmol/L) (n=245), median (IQR) 6.2 (4.8 - 7.6) 6.4 (5.5 - 7.2) 0.6500
Duration of surgery (hours), median (IQR) 1.1 (1.0 - 1.15) 1.1 (1 - 1.25) 0.4448
Lowest systolic blood pressure (mmHg), median (IQR) 100 (96 - 116) 100 (94 - 108) 0.7485
Lowest heart rate (bpm), median IQR 80 (67 - 85) 76 (68 - 88) 0.9966
Estimated blood loss (mL), median (IQR) 500 (400 - 600) 500 (400 - 600) 0.3890
Estimated level of spinal block 0.2022

T5 8 (15) 44 (85.0)
T6 23 (9) 233 (91.0)

PONV = postoperative nausea and vomiting; IQR = interquartile range.
*Except where otherwise indicated.



4   SAJOG • 2023, Vol. 29, No. 1

RESEARCH

of developing PONV. Previous studies identified a relationship 
between a history of motion sickness/PONV and the risk of PONV.[3] 
Susceptibility to PONV in individuals with motion sickness was also 
attributed to potential genetic markers that have been shown in first-
degree relatives of those with a history of PONV.[15]

The present study identified higher intraoperative blood glucose 
levels in the group that did not experience PONV compared 
with the group that did, with no statistical significance. Glucose 
levels remained within the normal range in spite of the fasting 
guidelines of no oral intake for 2 hours prior to surgery. Rajan 
et  al.[16] and Hausel et  al.[17] reported an increased incidence of 
PONV in patients who did not receive a carbohydrate load 2 hours 
before surgery. They further reported that preoperative fasting 
with a non-particulate carbohydrate load 2 hours preoperatively 
reduced insulin resistance and surgical stress. There are reports 
that administration of intravenous dextrose may prevent PONV 
because it reduces insulin resistance and decreases gastric acid 
secretion, which would have contributed to PONV.[18,19]

In the present study, in contrast to Apfel et  al.,[20] smoking was 
significantly associated with PONV. The association of smoking 
with PONV is attributed to its lowering effect on oestrogen levels, 
which in parturients causes smooth-muscle relaxation, increased 
gastrin secretion, decreased gastrointestinal motility and lower 
oesophageal sphincter tone,[21] and its influence on the activity of 
hepatocellular enzymes, resulting in identification and increased 
breakdown of emetogenic substances.[22]

Although all the parturients in the present study received 
antiemetic prophylaxis, a few (2.9%) nevertheless experienced 
intraoperative vomiting and were managed with a further 
antiemetic. The intraoperative vomiting could be due to unavoidable 
manipulation or exteriorisation of the uterus,[8] as notable 
haemodynamic risk factors such as hypotension and bradycardia 
secondary to sympathectomy and increased vagal tone from spinal 
anaesthesia were adequately managed.

We found no statistically significant difference in the duration of 
surgery in the PONV and no-PONV groups, which could be due 
to the overall short duration of CS. However, it has been reported 
that longer duration of surgery has been identified as an important 
predictor of PONV.[7]

Using the PONV impact scale,[11] the present study showed no 
case of clinically significant PONV. Importantly, in this study there 
was routine use of preoperative antiemetic agents in a low-risk 

group of patients. The patient population was at low risk for PONV 
according to previous studies.

Study limitations
A limitation of the study is that because of the location of the hospital, 
most patients were black Africans, so the findings may not be applicable 
to centres that manage a more balanced mixture of races. Also, because 
the study was limited to the first 3 hours after surgery, we may not 
have been able to measure the overall incidence of PONV after spinal 
anaesthesia for CS. An extension of the postoperative hours would be of 
interest in a future study of PONV after spinal anaesthesia for CS.

Conclusion
The overall incidence of PONV in this study was 10%, and there was no 
clinically significant PONV. This relatively low incidence could be due to 
recent advances in medical treatment and anaesthetic technique, which 
have played huge roles in the study outcome.
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