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ABSTRACT 

Background: One of the most frequent complications of surgery is postoperative nausea and 

vomiting (PONV); the incidence of which is said to be twice as high in children than in adults. 

This is very unpleasant for patients and delays recovery. Studied significant risk factors of 

postoperative vomiting include ENT and strabismus surgery, a previous history of postoperative 

vomiting, duration of surgery greater than 30 minutes, and a previous history of vomiting in the 

parents or siblings. Despite the magnitude of children presenting for surgery at UTH, the incidence 

of PONV is not known. The objective of this study was to determine the incidence and the factors 

associated with PONV at the University Teaching Hospital. 

Methodology: This was a prospective observational cohort study done at the University Teaching 

Hospital. 317 participants were recruited ranging from 0 – 16 years. Recruitment was done the day 

before the surgery and participant's guardians were interviewed using a structured questionnaire. 

Intraoperative anaesthetic management was noted from the anaesthetic chart and 24hours 

postoperatively, the guardian was called using a structured phone call to assess if the participant 

vomited. Data were analyzed using SPSS version 25 and binary logistic regression was done to 

assess associations. 

Results: Overall incidence of PONV was 6% and the established risk factors of postoperative 

vomiting in other studies were not found to have significant associations in this population.  

Conclusion: The incidence of postoperative vomiting was found to be low at UTH and known 

risk factors were found not to be significantly associated with POV. There is therefore no 

evidence for giving routine antiemetic prophylaxis. A larger study is also recommended to 

establish associations for high-risk individuals in this population. 

Keywords: Postoperative nausea and vomiting; Anesthesia; Pediatrics; Risk-factors; Surgery 
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CHAPTER 1: INTRODUCTION 

 
One of the most frequent complications of surgery is postoperative nausea and vomiting (PONV); 

the incidence of which is said to be twice as high in children than in adults. PONV is usually self-

limiting and benign, however, it can cause significant morbidity including dehydration, 

electrolyte imbalance, wound dehiscence, vagal episodes, hypertension, bleeding, and 

oesophageal rupture. PONV is one of the leading postoperative complaints when questioning 

parents, and it is a common cause for delayed discharge as well as readmission to a hospital 

(Kovac, 2007). PONV is also a psychologically unpleasant symptom. One study which asked 

patients to rank the top 10 negative post-operative outcomes ranked it 4th, only one place behind 

pain which ranked 3rd. With the incidence of PONV in children quoted as 13-42%, this represents 

a large burden on resources for perioperative care (Rose and Watcha, 1999). 

PONV describes three main symptoms that may occur individually or in combination after surgery. 

Nausea refers to the subjective sensation of an urge to vomit. Vomiting is the forceful expulsion 

of gastric contents through the mouth. Retching is an unproductive effort to vomit. In younger 

children, it is more difficult to elicit the experience of nausea which is why most studies have 

instead looked at postoperative vomiting (POV) as a measurable outcome (Eberhart, Morin, et al., 

2004). 

Vomiting is coordinated by the vomiting center, a collection of effector neurons situated in the 

medulla. This collection provides efferent input to the phrenic and vagus nerves and also to the 

spinal motor neurons supplying the abdominal muscles, which when acting together bring about 

the vomiting reflex (Peck and Hill, 2006). 

Different risk factors for POV have been described. They have been classified as inherent to the 

patient, the anaesthetic technique, and the type of surgery. In terms of patient characteristics, a 

linear increase in incidence has been observed after 3 years of age through puberty, with no gender 

differences before adolescence (Carr et al., 2009). Moreover, an association has been shown 

between PONV and genetic polymorphisms located on muscarinic and dopaminergic receptors, 

which explains high individual susceptibility (Klenke et al., 2019). Kinetosis and a family history 

of PONV are independent risk factors, and some studies mention separation anxiety as another 

element associated with a higher incidence of PONV, albeit with a not strong relationship 

(Eberhart et al., 2004). In terms of the anaesthetic technique, opioid use doubles the risk of POV, 
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while inhaled anaesthetics are associated with increased incidence, particularly in children 

identified as prone to developing this complication (Carr et al., 2009). Certain procedures such as 

strabismus surgery, tonsillectomy, tympanoplasty, and procedures lasting >30 minutes, have been 

shown to increase the occurrence of POV in children (Gómez-Arnau et al., 2011; Gan et al., 2014). 

figure 1. Summary of the various neural inputs that result in vomiting (Peck and Hill, 2006) 
 

 

 
The incidence of POV in children undergoing elective surgery at UTH is currently unknown. 

Besides, the management options for treatment of POV are limited, and risk factors for POV have 

not been studied for this population. It is hoped that addressing these questions will help to reveal 

the magnitude of the problem, raise awareness of it and help to advocate for the investment of 

more resources to improve this area of perioperative care. Identification of which factors are more 

relevant in the development of POV in this population could guide the targeted use of available 

resources and lead to a reduction in the incidence of POV in our chosen population. 
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CHAPTER 2: LITERATURE REVIEW 

 
2.1 Introduction 

 
This chapter focuses on the review of studies conducted concerning the variables under study. 

The chapter will review data on the incidence of PONV and its associated factors. This chapter 

presents related materials reviewed from books, abstracts, and articles from libraries, journals, 

and internet materials (electronic databases i.e., Google search, PubMed, etc.) 

2.2 The Incidence of PONV in Children 

 
Perioperative medicine as the area in charge of providing comprehensive care to surgical patients 

continues to evolve. However, postoperative nausea and vomiting (PONV) as one of the 

complications associated with anaesthesia stands out as a frequent adverse outcome harming 

patient wellbeing, quality, and cost (Bourdaud et al., 2014). Because of its characteristics, the 

pediatric population is highly prone to developing this undesirable outcome, with an incidence 

ranging between 7.3% (Sakellaris et al., 2008) and 82% (Elgueta et al., 2013), twice as high as in 

the adult population (Höhne & Ho, 2014). 

The incidence of PONV in adults at the University Teaching Hospital was found to be 25.9% 

(Kasole, 2016). This was shown to be lower than in the original Apfel et al. (1999) and Koivuranta 

et al. (1997) studies. 

This high prevalence shown from the reviewed studies is compounded by a challenging assessment 

due to communication problems inherent to this population group, resulting in lower accuracy and 

veracity of the data available regarding the size of this problem. However, it is not known locally 

in Zambia and in particular at UTH, the incidence of PONV in children. 

In clinical practice, PONV is one of the main causes of dissatisfaction and the primary cause of 

unexpected hospital readmissions (Horn et al., 2014; Bolton et al., 2006). Its clinical implications 

include difficulty initiating oral intake of food and medications, dehydration, electrolytic 

imbalances, aspiration, and unfavourable surgical outcomes such as suture dehiscence, bleeding 

or hematoma formation (Carr et al., 2009; Calvache et al., 2015; Gómez-Arnau et al., 2011). In 

turn, these have a negative effect on quality indicators and healthcare costs. It is estimated that 

every nausea and vomiting episode increases hospital length of stay by 29 minutes (Kovac, 2007) 
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and that dissatisfaction is such that patients would be willing to pay additional costs to prevent 

their occurrence (Gan et al., 2014). 

2.3 Factors Associated with PONV 

 
The risk factors for PONV in children can be classified as patient factors, surgical factors, and 

anaesthetic factors (Carr et al., 2009). Surgical factors include surgery requiring general 

anaesthesia greater than 30minutes, strabismus surgery, and adenotonsillectomy. Patient risk 

factors include age above three years, a history of PONV, motion sickness, and post-pubertal 

females. Anaesthetic factors include the use of volatile agents, especially in children with other 

risk factors, and the use of long-acting opioids (Simpson et al, 2012). 

Over the years, different strategies have been used for the risk assessment and prevention of PONV. 

Eberhart et al. (2004) developed a four-point risk assessment tool to predict the likelihood of POV 

in children. Called the POVOC score, it considers the following risk factors: duration of surgery 

(≥30 minutes), age (≥3), history of POV in the child, or PONV in parents or siblings. Their score 

uses vomiting as the measurable outcome since nausea can be difficult to accurately assess in 

younger children (Eberhart, Geldner, et al., 2004). However, the POVOC score has not been 

widely validated in the pediatric population in many countries because this score presents 

limitations. For example, this score theoretically composed of four risk factors relies most of the 

time upon three items, because the only surgery it includes is strabismus correction (Friedman et 

al., 2009; Robaei et al., 2006), decreasing the discriminative power of the score (Bourdaud et al., 

2014). 

Despite numerous studies identifying a variety of procedures associated with increased risk of 

PONV, there is often conflicting evidence between studies for the same procedure. Strabismus 

surgery has the strongest evidence of PONV risk with a high frequency of emetic episodes reported 

in a systematic review with a mean incidence of late vomiting 59%, but as high as 87% in one of 

the included studies (Tramer et al, 1995). It is the only surgical procedure included in the 

established paediatric PONV risk score with an odds ratio of 4.33. Another procedure with 

strong evidence for PONV is adenotonsillectomy with several studies showing a high incidence of 

at least one episode of vomiting up to 89% in one series (Hamid et al, 1998). 

Ethnicity was found to be an independent risk factor for decreasing the incidence of POV in a 

study done in South Africa (Rodseth et al., 2010). In this prospective observational study, there 
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was a statistically significant difference in the incidence of PONV between African and non- 

African groups (27% vs 45%, P < 0.0001). In view of Zambians being ethnically similar to black 

South Africans, however, the current study did not find similar incidence statistics because there 

was no Caucasian sub-population included in the study. 

The Association of Paediatric Anaesthetists of Great Britain and Ireland recommend that children 

who are at an increased risk of POV should be given intravenous ondansetron prophylactically. 

They go on to recommend that children at high risk of POV should be given a combination of 

intravenous ondansetron and dexamethasone, or ondansetron and droperidol if dexamethasone is 

unavailable, for prophylaxis (Martin, David, & Hotbly, 2016). In a meta-analysis of randomised 

control trials, significant effectiveness of a combination of ondansetron and dexamethasone was 

shown (Shen et al., 2014). Other strategies, such as total intravenous anaesthesia and avoidance of 

opioids, for children at high risk of POV, should also be considered. 

Further, in a randomised control trial, it was shown that intraoperative administration of 

30mls/kg/hr of ringer's lactate significantly reduced the incidence of postoperative vomiting 

(Cabrera et al., 2013). And another study conducted in Loss Angeles regarding the effect of 

perioperative intravenous fluid on PONV after strabismus surgery 10 ml/kg/h vs 30 ml/kg/h. 

PONV was 54%, 22% respectively. They conclude that goal-directed fluid therapy with 

crystalloid improved patient outcomes and decrease PONV by 50% (Angeles & Angeles, 2006). 

However, patients have to be selected carefully to avoid the risk of fluid overload. The above 

prophylactic measures all have a role to play in mitigating POV. It is hoped that knowing the 

magnitude of this problem locally at the University Teaching Hospital will pave way for further 

local research of the effectiveness of these modalities. 

2.4 Statement of the Problem 

 
PONV in children is an important cause of morbidity and can lead to both prolonged hospital 

stays and an increased rate of readmission (Kovac, 2007). Although many studies have been 

carried out on PONV in children, no studies have been carried out in the Zambian paediatric 

population who are exposed to the same risk factors on the incidence of PONV. Further, due to 

being in a resource-limited setting, the university hospital has got limited prophylactic modalities 

with the usual anti-emetic drug available being dexamethasone. A quantitative systematic review 

on the effectiveness of dexamethasone recommended that the best prophylaxis for PONV was a 



15  

combination of dexamethasone with a 5-HT3 receptor antagonist (Henzi, Walder, and Trame, 

2000). However, in our resource-limited setting, we don't have access to the range of anti-emetic 

drugs recommended in Henzi et al. (2000) and other studies for PONV prophylaxis in children. 

2.5 Study Justification 

 
A large number of children present for elective surgery at UTH, Lusaka. However, there is 

currently no risk assessment tool for PONV which has been adopted by the institution; nor is there 

any data to show the incidence of POV in this population. Furthermore, due to it being a low 

resource setting, UTH has limited modalities available for the management of PONV. 

Assessment of the magnitude of this problem will help in prioritisation of resources to mitigate 

this problem and potentially in the generation of protocols for prophylaxis of PONV in patients 

at risk. The above measures if implemented have the potential to reduce hospital stay of patients 

and also improve patient satisfaction with service delivery. This study will ascertain the 

incidence of postoperative vomiting in children undergoing elective surgery under general 

anaesthesia at UTH with current practices. 

2.6 Research Question 

 
What is the incidence and factors associated with postoperative nausea and vomiting in children 

undergoing elective surgery at University Teaching Hospitals in Lusaka, Zambia? 

2.7 Objectives 

 
2.7.1 General Objective 

 
To evaluate postoperative nausea and vomiting among children undergoing elective surgery at the 

University Teaching Hospitals in Lusaka, Zambia. 

2.7.2 Specific Objectives 

 
1. To determine the incidence of postoperative vomiting among children undergoing elective 

surgery under general anaesthesia at UTH 

2. To determine the risk factors associated with the incidence of POV in children at UTH. 
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CHAPTER 3: METHODOLOGY 

 
3.1 Study Design 

 
This was a prospective observational cohort study conducted at UTH, Lusaka, Zambia. With 

approval from the Hospital and Ethics committee, pediatric participants were studied for the 

occurrence of POV in the first 24 hours following elective surgery. 

3.2 Study Site 

 
The setting was the pediatric surgical wards at the University Teaching Hospitals in Lusaka, 

Zambia. During the pre-operative assessment data was obtained including demographics, the 

planned surgery, as well as other potential risk factors using a structured questionnaire. Post-

operatively, details of the anaesthetic delivered were obtained from the anaesthetic chart. The 

patients were then followed up for 24 hours to assess for the occurrence of PONV. 

3.3 Duration of Study 

 
Pediatric patients undergoing surgery between November 2019 to February 2020 were recruited 

in the study. 

3.4 Patient Population 

 
All patients were recruited from 2 pediatric surgical wards at the University Teaching Hospitals 

who met the inclusion criteria. 

3.4.1 Inclusion Criteria 

 
Pediatric participants aged zero to sixteen years, undergoing elective surgery under a general 

anaesthetic, who were consented to take part in this study. 

3.4.2 Exclusion Criteria 

 
1. Those participants who were vomiting prior to surgery. 

2. All emergency surgeries. 

3. All participants who required ICU admission. 

4. All participants who required nasogastric tube insertion postoperatively. 

5. Patients who declined consent 

6. Patients on chemotherapy 
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3.5 Sample Size 

 
Calculated sample size is 317 using results from OpenEpi, Version 3, open-source calculator 

Sample size n = [DEFF*Np(1-p)]/ [(d
2
/Z

2
1-α/2*(N-1) +p*(1-p)] 

Key 

 

 Population size (for finite population correction factor or FPC) (N): 1800 

 Hypothesized % frequency of outcome factor in the population (p): 50%+/-5 

 Confidence limits as % of 100(absolute +/- %) (d): 5% 

 Design effect (for cluster surveys-DEFF): 1 (Kevin, 2013) 

 
The sample was conveniently selected. 

 
3.6 Data collection 

 
Data collection was done using a structured questionnaire(appendix 5) administered by the principal 

investigator with the aid of research assistants. The participants were seen the day before surgery when 

consent and baseline data was obtained. Subsequent data collection occurred post-operatively by 

reviewing the anaesthetic charts and follow-up of all participants for 24 hours to record the occurrence of 

POV. Data concerning the outcome of POV was collected from the post anaesthesia care unit onto the 

surgical wards for inpatients, whilst for those discharged after day-case surgery, a structured phone call 

was made to the caregiver to obtain this information 24hrs postoperatively. 

 

Variables and Measurement 

 
The dependent variability of the study was Postoperative vomiting. And the independent 

variables included were Socio-demographic variables: age, and sex. 

Anaesthetic-related variables: antiemetic prophylaxis (dexamethasone use), perioperative opioids, 

anaesthetic drugs used (inhalational, regional anaesthetics), type of general anaesthesia airway 

device (ETT, LMA, and face mask), use of neuromuscular blockers, and hydration. Surgical 

related: type of surgery (general, ENT, neurosurgery, etc.), and duration of surgery. Patient-

related: history previous of PONV, history of motion sickness patients or family history of 
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motion sickness, and postoperative feeding. 

Table 1. Tabular Description of Study Variables 
 

Variable Indicator Measure 

Dependent Variable 

PONV Yes or no Categorical 

Independent Variables 

Age 0 -16 years Continuous 

Gender Male or female Categorical 

Previous history of PONV Yes or no Categorical 

History of motion sickness Yes or no Categorical 

Family of history of PONV Yes or no Categorical 

Dexamethasone use Yes or no Categorical 

Use of opioids Yes or no, type Categorical 

Anaesthetic drugs use Inhalation with/out regional Categorical 

Airway device use ETT, LMA, or face mask Categorical 

Use of neuromuscular blockers Yes or no Categorical 

Intraoperative hydration ml/kg/hr Continuous 

Type of surgery General, ENT, Plastic, Orthopaedics, 

maxillofacial, neurosurgery 

Categorical 

Duration of surgery <30 minutes or >30 minutes Categorical 

Postoperative feeding time Hours Continuous 
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3.8 Data Management and Analysis Procedures 

 
The data obtained from questionnaires were kept in both paper and electronic formats by the 

principal investigator in accordance with best practices in research governance. After completion 

of the collection, the data was entered into the Epidata software version 3 for checking and 

cleaning for errors. 300 participants were successfully entered into the final data set. After the 

data was coded, the analysis was done using SPSS version 25 statistical package software. 

Descriptive statistics were presented using percentages, tables, and graphs. Binary logistic 

regression was used to assess the association between dependent and each independent variable. 

Each independent variable was first analyzed using bivariate analysis to identify the variables that 

fit with the regression table model (p-value<0.2), and those variables with P-value <0.2 were 

entered and further analyzed using multivariate binary logistic regression and were presented 

using Adjusted odds Ratio. Those AOR with a Confidence interval (95%) and the p-value were 

used to report each logistic regression analysis. value of P < 0.05 was considered statistically 

significant. 

3.9 Ethical Considerations 

 
Information (written and verbal), regarding the purpose of the study as well as the study 

procedure, was given to the patient’s guardian. Only those who consented to participate in this 

study (signed or by thumbprint) had their children recruited. Health problems undisclosed to 

relatives remained confidential. Participation in this was voluntary; patients were not coerced to 

give consent or receive any remuneration (monetary or otherwise) during this study. Recruited 

participants or their guardians were free to withdraw their participation in this study at any time 

without compromise to their medical management. Because of the observational nature of the 

study, minimal detriment was expected to come to the patient. 

All patient records were kept confidential and were only be used for research purposes. Access to 

this information was restricted to the principal investigator and the supervisors. However, any 

information pertinent to the patient’s wellbeing or medical care was communicated to the attending 

medical doctors. A patient study identification number and not the patient's name were entered 

onto the data entry sheet, and database, to ensure confidentiality. 

Ethical approval was granted from the University of Zambia Research Ethics Committee. 

Permission was also granted to utilise the premises from the Medical Superintendent of the 
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University Teaching Hospitals. 

3.10 Plan for Dissemination of Results 

 
The results of this study were planned to be presented to the Department of Anaesthesia and 

Critical Care, UTH as well as the surgical staff, UTH’s management staff and to be made freely 

available to the study participants, upon request, if they wish to know the outcome of the study. 

The results of this study are also planned to be published in a journal to be referred to by any 

Medical Professional for the betterment of patient treatment. 
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CHAPTER 4: RESULTS 

 
4.1 Socio-Demographic Characteristics of Patients 

 
Table 2. Distribution of Patients’ Socio-demographics 

 

Characteristic Frequency Percentage 

Age (M±SD) 3.5±3.98 

≤3 years 177 59% 

>3years 123 41% 

Gender  

Male 198 66% 

Female 102 34% 

 

Of 300 patients included in the analysis, 66% were males and 34% females. The mean age was 3.5 

years (SD=3.98) (Table 2). 

4.2 Clinical Characteristics of patients 

 
Eighty-nine (29.7%) patients had previous exposure to anaesthesia and surgery. And of those with 

previous exposure to anaesthesia and surgery, seventy-six (85.4%) had a history of PONV. Only 

6% (18/300) of patients had a family history of PONV, and 4.7% (14/300) of patients had a 

history of motion sickness (Table 3). 

Among the type of paediatric surgical procedures, general surgery was the most frequently 

operated surgery followed by neurosurgery 19.7% (59/300), and most of the surgeries done were 

more than 30 minutes duration (76.3%). Regarding intra-operation anaesthesia maintenance, two 

hundred and thirty-five (78.3%) were given Isoflurane, fifty-four (18%) Sevoflurane, and the rest 

(3.7%) with Halothane. The majority (55%) were operated GA with ETT, (38.3%) GA with 

LMA, and (6.7%) GA with face mask (Table 3). 

Over half (63.7%) of patients received opioid analgesic medication, of which fentanyl was the 

most opioid used with a mean dosage of 0.6 mcg/kg (SD=0.78) followed by morphine with a 

mean dosage of 0.03mg/kg (SD=0.14). Regional anesthesia was additionally given to ninety-

eight (32.7%) patients while only twelve (4%) patients received neuromuscular blocking 

medication (Table 3). 
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Table 3. Distribution of Patients’ Clinical Characteristics 
 

Characteristic Frequency Percentage 

History of anaesthesia and surgery 89 29.7% 

History of PONV 76 85.4% 

Family history of PONV 18 6% 

History of motion sickness 14 4.7% 

Type of surgery  

General 178 59.3% 

Neurosurgery 59 19.7% 

ENT 50 16.7% 

Plastic 13 4.3% 

Duration of surgery  

≤30 minutes 71 23.7% 

>30 minutes 229 76.3% 

Anaesthetic agent  

Halothane 11 3.7% 

Isoflurane 235 78.3% 

Sevoflurane 54 18% 

Airway device  

Face Mask 20 6.7% 

LMA 115 38.3% 

ETT 165 55% 

Opioids 191 63.7% 

Morphine (ml/kg) 0.03±0.14 

Fentanyl (ml/kg) 0.55±0.78 

Regional anaesthesia 98 32.7% 

Neuromuscular blockers 12 4% 

 
 

Only Fifty-two (17.3%) of patients were pre-meditated with dexamethasone. Two hundred and 

fifteen (71.7%) patients received 10 to 30 ml/kg/hr amount of IV fluids intra-operatively followed 

by those who received less than 10ml/kg/hr then those with more than 30ml/kg/hr (21.7% and 
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6.6%) respectively. Patients were fed approximately 2.34 hours (SD=2.45) post-operatively 

(Table 4). 

Table 4. Distribution of Patients’ Clinical Characteristics (Cont’d) 
 

Characteristic Frequency Percentage 

Dexamethasone 52 17.3% 

Intraoperative fluids (ml/kg/hr)  

<10 65 21.7% 

10 – 30 215 71.7% 

>30 20 6.6% 

Patient feeding after surgery (hr) 2.34±2.45 

 
 

4.3 Clinical and Demographic Characteristics with POV 

 
Of 300 patients surveyed in this study, ten (5.6%) patients aged 3 years and less experienced POV 

compared to those aged over 3 years. Regarding gender, POV was more common in male patients 

(5.1%) than female patients (8.8%) in relation to overall patient gender distribution (Table 5). 

Table 5. Demographic Characteristics of Patients with POV 
 

Characteristic 
POV 

Yes No 

Age  

≤3 years 10 (5.6%) 167 (94.4%) 

>3 years 9 (7.3%) 114 (92.7%) 

Gender  

Male 10 (5.1%) 188 (94.9%) 

Female 9 (8.8%) 93 (91.2%) 

 
 

Of the total 300 patients, eight-nine (29.7%) patients had previous exposure to anaesthesia and 

surgery among these only five (5.6%) had developed PONV in the previous procedure. Among 

patients who previously had PONV, only three (3.9%) had PONV in this study. Of the 

eighteen 
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patients with a family history of PONV two (11.1%) developed POV, while those with a history 

of motion sickness, two (14.3%) had POV in this study (Table 6). 

Table 6. Clinical Characteristics of Patients with POV 
 

 

 

Concerni

ng the 

type of 

Surgery 

performe

d on 

patients in 

this study, 

POV was 

more 

common 

in those 

who 

underwen

t general 

surgical 

(9/19) 

procedure

s 

compared 

to those 

who had neurosurgical (3/19), ENT (5/19), or Plastic procedures (2/19). Further, POV was 

experienced in only patients with surgical procedures lasting longer than 30 minutes (8.3%) 

accounting for 100% (19/19) of all patients with PONV as opposed to those with procedures 

lasting less than 30 minutes (Table 6). 

Characteristic 
POV 

Yes No 

History of anaesthesia and surgery 5 (5.6%) 84 (94.4%) 

History of PONV 3 (3.9%) 73 (96.1%) 

Family history of PONV 2 (11.1%) 16 (88.9%) 

History of motion sickness 2 (14.3%) 12 (85.7%) 

Type of surgery  

General 9 (5.1%) 169 (94.9%) 

Neurosurgery 3 (5.1%) 56 (94.9%) 

ENT 5 (10%) 45 (90%) 

Plastic 2 (15.4%) 11 (84.6%) 

Duration of surgery  

≤30 minutes 0% 71 (100%) 

>30 minutes 19 (8.3%) 210 (91.7) 

Anaesthetic agent  

Halothane 1 (9.1%) 10 (90.9%) 

Isoflurane 14 (6%) 221 (94%) 

Sevoflurane 4 (7.4%) 50 (92.6%) 

Airway device  

Face Mask 0 20 (100%) 

LMA 4 (3.5%) 111 (96.5%) 

ETT 15 (9.1%) 150 (90.9%) 
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Post-operative vomiting was seen in patients who were maintained intraoperatively on Isoflurane 

(6%) accounting for 73.7% (14/19) of all patients with POV followed by those maintained with 

Sevoflurane (7.4%) accounting for 21% (4/19) of cases of POV in this study. Of 165 (55%) 

patients who were operated under GA with ETT, fifteen (9.1%) patients experienced POV 

postoperatively compared to those operated GA with LMA (3.5%), and none of the patients who 

were operated under GA with a face mask experienced PONV (Table 6). 

Table 7. Clinical Characteristics of Patients with POV (Cont’d) 
 

Characteristic 
PONV 

Yes No 

Opioids 13 (6.8%) 178 (93.2%) 

Morphine (mg/kg) 0.02±0.04 0.03±0.15 

Fentanyl (μg/kg) 0.6±0.74 0.55±0.79 

Regional anaesthesia 6 (6.1%) 92 (93.9%) 

Neuromuscular blockers 3 (25%) 9 
(75%) 

Dexamethasone 5 (9.6%) 47 (90.4%) 

Intra operative fluids (ml/kg/hr)  

<10 5 (7.7%) 60 (92.3%) 

10 – 30 12 (5.6%) 203 (94.4%) 

>30 2 (10%) 18 (90%) 

Patient feeding after surgery (hr) 2.77±3.75 2.32±2.31 

 

PONV was seen in 13 (6.8%) patients who received opioids and those who received fentanyl 

0.6μg/kg (SD=0.74) experienced PONV than those who received morphine. Only 6.1% (6/98) 

patients who received additional regional anaesthesia had PONV accounting for 31.6% (6/19) of 

all patients with PONV. Only 3 (25%) patients out of 11 patients who had received 

neuromuscular blocking agents had PONV accounting for 15.8% (3/19) of all patients with 

PONV. The results show that PONV was seen in only 9.6% (5/52) of patients who had received 

dexamethasone. Further, PONV was seen more common in patients who had received about 10 to 

30 ml/kg/hr IV fluids intraoperatively, followed by those who had received less than 10ml/kg/hr 

IV fluids. And PONV was experienced more by those patients who were fed approx. 2.77hours 

after the operation. (Table 7) 
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6.3666
66.3%

6  

393.7%  

No vomiting (n=281) 

Vomiting (n=19) 

4.4 Incidence of Postoperative Vomiting 
 

 
 
 

 

 

Figure 2 shows that the incidence of PONV in my study population was 6.3% (19/300). 

 
4.5 Factors Associated with Post-Operative Vomiting 

 
Each independent variable was checked with the dependent variable (POV) to identify whether 

there was an association or not using bivariate (Chi-square test) analysis and those independent 

variables having p = < 0.2 were finally put into multivariate logistic regression. In multivariate 

logistic regression, factors such as a history of motion sickness, duration of surgery (>30 min), 

and neuromuscular blockers were significantly associated with PONV. But, the female gender 

and history of PONV finally failed to associate (Table 8). 

Table 8. Bivariate and Logistic Regression Analysis Results: Associated Factors of POV 
 

Characteristic 
PONV Adjusted 

OR 

Cl (95%) 
p-Value 

Yes No Lower limit Upper limit 

Gender (female) 9(8.8) 93(91.2) 0.550 0.216 1.399 0.209 

History of PONV 3(3.9) 73(96.1) 0.205 0.031 1.384 0.104 

History of motion sickness 2(14.3) 12(85.7) 16.666 0.711 390.778 0.080 

Duration of surgery (>30 min) 0 71(100) 20.395 -20735.01 20775.8 <0.01 

Neuromuscular blockers 3(25) 9(75) 65.119 2.445 1734.264 0.013 



27  

Therefore, the result of multivariate logistic regression analysis showed a p-value for the 

duration of surgery greater than 30 minutes and exposure to neuromuscular blockers to be less 

than 0.05. However, the confidence interval is too wide to conclude that there was any 

significant association 
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CHAPTER 5: DISCUSSION AND CONCLUSIONS 

 
5.1 Discussion of findings 

 
PONV has been shown to be one of the leading postoperative complaints when questioning parents. 

This study however focused on post-operative vomiting as the main outcome given younger 

children's inability to effectively express nausea (Eberhart et al., 2004). POV occurs twice as 

compared to adults, increasing until puberty and then decreasing to adult incidence rates (Ku & 

Ong, 2003).  

5.1.1 Postoperative Vomiting Incidence 

 
The overall incidence of postoperative vomiting in this study was found to be 6%. This was lower 

than expected as previous studies have shown an incidence ranging from 13-42% (Bourdaud et al., 

2014). However, a lower incidence is in keeping with the suggestion that genetic makeup may play 

a role in postoperative nausea and vomiting as shown in the study done in adults at the University 

Teaching Hospital which found a lower incidence of 25.4% as compared to 44% for the Apfel 

study and 52% for the Koivuranta study (Kasole, 2016). 

Similar studies done in Ethiopia and South Africa found an incidence of 36.2 and 27% respectively. 

However, these studies included children aged 5 and above as well as adults (Ahmed and Lema, 

2020). This allowed capturing the whole spectrum of the phenomenon of postoperative vomiting 

and nausea. Further, individuals undergoing both elective and emergency surgery were recruited 

as participants in the above studies. However, in this study, only children 16 years and below 

were recruited as participants. Further, the majority of the participants (58%) were below the age 

of 3. This could also explain the low incidence as previous studies have shown that PONV is 

strongly age dependant, rarely affecting children below 3 years of age and only peaking between 

5 and 9 years of age (Aytolign et al., 2020). 

A study done in Ethiopia by Bourdaud et al. (2014) on ophthalmic surgical procedures under GA 

showed that the incidence of  PONV was 24.1% which was well higher comparably. This finding 

is consistent with ophthalmic surgery like strabismus surgery being found as an independent risk factor 

for the development of PONV (Eberhart et al., 2004). The other explanation might be the different 

duration of exposure to anaesthetic agents and administration of post-operation opioids as 

analgesia. 
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Anaesthetic technique could have also played a role, in particular in regards to perioperative opioid 

administration. A strong logarithmic dose-response relationship between postoperative opioid 

dose and POV (r2 =0.98, P<0.01) has been established (Roberts et al., 2005). The mean dose of 

morphine given to participants was 0.03mg/kg which is quite low for effective pain management. 

This is compounded with the finding of the only 32.3percent documented to have received 

regional anaesthesia.  Despite low dose opioid administration having the benefit of a reduced 

incidence of POV, postoperative pain is equally if not a more undesirable complication of surgery 

(Macario et al, 1999). This speaks to the quality of the anaesthetic services provided at the 

University Teaching Hospital. 

5.1.2 Clinical and Demographic Characteristics 

 
The use of antiemetic prophylaxis in high-risk populations is effective using several medications 

including ondansetron, dexamethasone, and liberal intravenous fluid therapy (Elgueta et al., 2013; 

Bolton et al., 2006; Frelich et al., 2018). In this study, antiemetic prophylaxis with 

dexamethasone was used in 17.3% (52/300). The incidence of PONV in this group was 

9.3percent consistent with the fact that dexamethasone alone may not be effective in PONV 

prophylaxis 

The type of surgery, mainly otolaryngological (ENT) and strabismus surgery, has been described 

as a risk factor for PONV (Frelich et al., 2018; Czarnetzki et al., 2015). In this study, there were 

no cases of strabismus surgery and ENT procedures accounted for a low proportion (16.7%), which 

may explain that the lack of statistical significance when associating these procedures as risk 

factors is due mainly to the lack of power. 

Although it is clear that inhaled anaesthesia and, therefore, balanced anaesthesia, is a trigger of 

POV (Schaefer et al., 2017) and all patients in this study received this type of anaesthesia, this 

variable did not reach statistical significance, as mentioned. Besides being a source of bias, this 
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points to the need for further studies with an important representation of total intravenous 

anaesthesia and regional anaesthesia. 

Intra-operative opioids, considered a risk factor for PONV in previous studies (Bourdaud et al., 

2014; Efune, Minhajuddin & Szmuk, 2018), were used in 63.7% (191/300) of cases. In contrast 

with the findings by Efune et al. (2018) of an association and greater reported use of long-acting 

opioids, this study did not find an association with the risk of POV. It is worth noting that the 

sample size in the study by Efune was large (1041 patients) and, unlike this study, it included 

only outpatients. 

Until now, only age >3 years was considered as a risk factor for PONV (Lerman 1992; Odd et 

al., 2001). This study did not show such a linear relationship between age and risk of Factors 

Associated with Postoperative Vomiting. 

 

5.1.3 Factors associated with postoperative vomiting  

 
Factors of note investigated for association with post-operative vomiting in the current study 

were duration of surgery (p-value 0.01, CI -20735 – 20775) and exposure to neuromuscular 

blockers (p-value 0.013, CI 2.445 – 1734). Despite the duration of surgery greater than 

30minutes having a p-value suggesting significance, the confidence interval found suggested that 

the result was not valid. Furthermore, exposure to neuromuscular blockers showed a p-value 

suggestive of significance, however, the confidence interval is very wide and therefore such a 

finding may be due to chance than a significant finding. 

Even though the amount of intraoperative fluid and perioperative use of opioids have a high risk 

for POV, they were not significantly associated with the current study. Liberal iv fluid 

administration has been associated with less PONV(Ashok et al, 2017). 
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Factors associated with postoperative vomiting in children such as type of surgery (ENT), the 

duration of surgery greater than 30 minutes, previous history of POV, and previous history of 

PONV in the parents or siblings though significant in studies such as the POVOC study were not 

found to be significantly associated with postoperative vomiting despite some similar trends noted 

(Martin et al., 2016). A lower incidence such as the one found in this study may have required a 

higher sample size to establish strong relationships. 

5.2 Strengths and Weaknesses of the Study 

 
The strength of the study is that it addressed the problem of postoperative vomiting across a wide 

number of children. Not only has this study shown the incidence of PONV, but also brought to 

light a potentially unconsidered problem of poorly managed postoperative pain and its association 

to PONV which was not measured in the study. 

This study has weaknesses derived from a sample unsuitable for finding statistically significant 

differences for the vast majority of the assessed variables, and a non-representative number of 

high-risk surgeries (ophthalmological and otolaryngological). Moreover, the sample size was 

calculated based on the general PONV incidence reported in the literature instead of each risk 

factor. Furthermore, since this is a hospital based study, the findings cannot be generalized to 

other centres. 

5.3 Limitations of the Study 

 
1. Anaesthetic technique was not standardised 

2. Nausea was not assessed which would mean despite POV being low, PONV may be much 

higher in the incidence 

3. The sample size was much lower as compared to other studies which could have some effect 

on the results. This study was not sufficiently powered. 
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4. The study relied on the accurate and complete filling of anaesthetic charts which remains a 

challenge because most charts were not satisfactorily filed. 

5.4 Conclusion 

 
The incidence of postoperative vomiting was found to be low at UTH and known risk factors were 

found not to be significantly associated with POV. There is therefore no evidence for giving 

routine antiemetic prophylaxis. A larger study is also recommended to establish high-risk 

individuals in this population. 

5.5 Recommendations 

 
1. Recommend another study with a larger sample size and standardised anaesthetic. 

2. Routine administration of antiemetics to be done only in patients deemed to be high risk. 

3. To validate a local PONV scoring system to capture high-risk patients who may benefit from 

PONV prophylaxis in this population. 
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APPENDIX 1: INFORMATION SHEET 

 
THE INCIDENCE OF POSTOPERATIVE VOMITING IN CHILDREN UNDERGOING 

ELECTIVE SURGERY AT THE UNIVERSITY TEACHING HOSPITALS 

1. WHY ARE WE GIVING YOU THIS FORM? 

 
We are giving you this form to give you information about the named study and also to give you 

a chance to ask questions. 

2. WHO IS CARRYING OUT THE STUDY? 

 
Dr. LUPIYA KIMENA as part of his specialist training at the University of Zambia, School of 

Medicine. 

3. BACKGROUND INFORMATION 

 
You are being asked to take part in the above-named study, where we are going to investigate the 

incidence and factors associated with postoperative vomiting. By you agreeing to take part in this 

study you are going to enable the investigator to know the incidence of postoperative vomiting 

4. WHAT HAPPENS IN THIS STUDY? 

 
After the operation, you will be asked if your child had experienced an episode of vomiting. This 

will be done for twenty-four hours after the operation. 

5. POSSIBLE PROBLEMS 

 
We are not anticipating any known problems due to this study as we are only going to observe 

your child after the operation 

6. BENEFITS. 

 
There is no direct benefit or monetary gain to you by participating in this research. However, it is 

hoped the study will enable the anaesthetists to identify which patients are at risk of 

postoperative nausea and vomiting so that they can be given drugs that will reduce nausea and 

vomiting after general anaesthesia. 



39  

7. CONFIDENTIALITY 

 
Your child’s name will never be made public by the investigators. The medical records will be 

treated as all medical records at health centres. A code number that identifies your child will be 

used. This number will make it difficult for anyone to identify your child. All information will be 

stored in a secure place. Information from this study may be used for research purposes and may 

be published; however, your child’s name will never be published. Should you wish to withdraw 

from the study, you can do so freely and this won’t affect how you will be treated at the hospital. 

You also are free to deny taking part in this study. You are also free not to answer any questions 

you may deem personal or otherwise. 

8. FURTHER INFORMATION. 

 
In case you have any more questions or clarifications you can contact 

DR LUPIYA KIMENA 

DEPARTMENT OF ANAESTHESIA AND CRITICAL CARE 

UNIVERSITY TEACHING HOSPITAL 

+260977199337 

 
In case you have any questions on ethical issues you can contact the chairperson of the University 

of Zambia. 

THE CHAIRMAN 

 
BIOMEDICAL RESEARCH ETHICS COMMITTEE 

RIDGEWAY CAMPUS 

P O BOX50110 

LUSAKA 

TEL 0211256062 
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APPENDIX 2: CONSENT FORM 

 
A STUDY ON THE INCIDENCE OF POSTOPERATIVE VOMITING IN CHILDREN 

UNDERGOING ELECTIVE SURGERY AT THE UNIVERSITY TEACHING 

HOSPITALS 

Participant, 

 
I .......................................................... (Guardians name) have been told about the study and I have 

freely and willingly agreed to allow my child to participate in the study. I have been explained to 

you that my refusal or withdrawal from the study won't affect the way the child will be treated at 

the hospital and also that I am free to refuse to answer questions I deem personal. A copy of this 

form signed by me and the investigator has been given to me. 

 

 
Signed;  date;  (Participant) 

Participant’s thumb print 

 
 

Signed;  date;  (Witness) 

Name of the interviewer;      

Signed;  date;    
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APPENDIX 3: PEPALA LA ZOFUFUZA 

 
Kuluka (kusanza) pa mbuyo pa opalesion ya ana pa cipatala ca UTH 

 
1. Cifukwa nciani tikupasani cipepala ici? 

 
Tikupasani cipepala ici cifukwa tifuna kuti tikupaseni mbili yokuza nkani imene tifufuza ndiponso 

kukupasani mwayi ofunsa mafunso. 

2. Ndani amene afufuza za nkani imeneyi? 

 
Ndi a Dokota Lupiya Kimena. Acita zimenzi ngati mbali imodzi ya zamaphunzilo awo pa 

University ya Zambia, sukulu ya za umoyo 

3. Nkani 

 
Muli kupempedwa kuti mutengeko mbali pa zofufuza zimenezi, pamene tifufuza zocitika ndi 

zifukwa zimene zikuza kuluka (kusanza) pa mbuyo pamene mwana akala ndi opalesion. Pamene 

mwavomela kutengako mbali pa nkani imeneyi, ndiye kuti muzatandiza amene afufuza pa nkani 

imeneyi kuti adziwe zimene zimacitika pa nkani ya kuluka (kusanza) pamene mwana atacoka ku 

opaletion. 

4. Nzotani zimene zicitika mu nkani imeneyi? 

 
Pamene mwana wanu atacoka ku opalesion muzafunsidwa ngati mwanayo anapezeka akuluka. 

Zimenezi zizafunika kuziwa patapita nthawi yokwanila 24 hours pa mbuyo pa opalesion. 

5. Mabvuto amene angapezeke 

 
Sitiyembekezela vuto lili lonse cifukwa ca zofufuza zimenezi cifukwa nchito yathu ndi kungo 

yanganila mwana wanu pa mbuyo pa opalesion yake. 

6. Pindu lake 

 
Sitilonjeza kuti muzapeza pindu popasidwa ndalama Kamba kotengako mbali mu nkani imeneyi 

ai. Koma ciyembekezo ndi cakuti zofufuza zimenezi zizatandiza a dotolo kudziwa kuti odwala ali 

pa ciopezo coluka (kusanza) kapena ai, kuti atandizidwe ndi mankwala ocepetsa kufuna kuluka 

ndi kuluka pa mbuyo pa opalesion. 
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7. Kusunga cisinsi 

 
Dzina la mwana wanu siiza ulusidwa ai. Mbili ya matenda izasamalidwa monga mumene 

zimakalila thawi zonse mu cipatala cili conse. Mumalo mwa dzina tizagwilitsa nchito nambala 

motero kuti cizakala covuta kudziwa mwana wanu ndi muntu wina aliyense. Mbili yonse 

izasamalidwa bwino. Zofufuza za nkaniyi zingagwilitsidwe mu nkani ya zofufuza musogolo, koma 

dzina la mwana wanu sizaoneka pali ponse. Ngati mwaganiza kuti simuzatengako mbali mu nkani 

imeneyi kalani omasuka kucita conco. Mukatelo musavutike mtima kuti simuzalandila tandizo pa 

cipatala cimeneci. Muli omasuka ndithu kusatengako mbali mu nkani imeneyi. Kalani omasuka 

kusayanka mafunso amene simuli omasuka kuwayanka. 

8. Nkani ina 

 
Ngati muli ndi mafunso ena mungate kufunsa a 

DR LUPIYA KIMENA 

DEPARTMENT OF ANAESTHESIA AND CRITICAL CARE 

UNIVERSITY TEACHING HOSPITAL 

+260977199337 

 
Ngati muli ndi zina za kukosi mungate kufunsa akulu a university ya Zambia 

THE CHAIRMAN 

BIOMEDICAL RESEARCH ETHICS COMMITTEE 

RIDGEWAY CAMPUS 

P O BOX50110 

LUSAKA 

TEL 0211256062 
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APPENDIX 4: 

 
ZOFUFUZA PA NKANI YA KULUKA (KUSANZA) KWA ANA PA MBUYO PA 

OPALESION PA UTH 

Otengako mbali, 

 
Ine ............................................................................... (dzina) ananifotokozela za nkani imeneyi ya 

maphunzilo ndipo kulibe wina aliyense amene anikakamiza kuti ndilole mwana wanga kuti 

amuyangane pa maphunzilo amenewa. Ndipo anifotokozela kuti ngati sinifuna kutengako mbali 

mwana wanga azalandila ndithu tandizo lofunika pa cipatala cimeneci. Ndiponso ananifotokozela 

kuti ndine omasuka kusayanka mafunso amene sinili omasuka nawo kuwayanka. 

Imodzi Pepala lasainidwa ndine ine pamodzi ndi ofufuza yapasidwa kwa ine. 

 

 
 

Signed;  date;  (Participant) 

Participant’s thumb print 

 
 

Signed;  date;  (Witness) 

Name of the interviewer;      

Signed;  date;    
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APPENDIX 5: DATA COLLECTION SHEET 

SECTION A 

1. Date……/……/… ................... (DD/MM/YYYY) 

 
2. Gender……M F 

 
3.Contact number……………………………………. 

 
4.Age…………………. 

 
5. weight……............... 

 
6. Has your child had surgery before under general anaesthesia? 

(a)yes (b)no 

7. if yes to the above, did the child suffer from post-operative vomiting? 

a)yes (b)no 

8. is there any history of PONV in the parents or siblings? 

a)yes (b)no 

9. does your child suffer from motion sickness? 

(a)yes (b)no 

SECTION B 

 
10. Duration of surgery………………... 

 
11. Maintenance Anaesthetic agent 

 
12. Opioid given. Morphine ………............... fentanyl……………………………. 

 
13. Type of operation: .................................................. 

 
14. Airway device used: ……………………………… 

 
15. Additional regional anaesthesia used: ……………………………... 

 
16. Neuromuscular blockers used: ……………………………………… 
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17. Received dexamethasone 

 
a) yes (b)no 

 
18. Amount of intravenous fluids given…………………. 

 
SECTION C 

 
17. How many hours after surgery passed before the child fed? ……………… 

 
18. Has your child vomited after surgery? 

 
a) yes (b)no 
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APPENDIX 6: MAFUNSO 

SECTION A 

1. Tsiku……/……/… ................... (DD/MM/YYYY) 

 
2. Wamwamuna kapena chachikazi……M F 

3.Nambala yomitumila……………………………………. 

4.Zaka…………………. 

 
5. Kutalimpa……............... 

 
6. Mwana wanu anchitapo opalesion kale yosebenzesa mankwala yo gona? 

(a)inde (b)yayi 

7. Ngati mwavomela, kodi mwana wanu anankalapo na kuluka (kusanza) pa mbuyo pamene 

mwana akal ndi opalesion? 

a)inde (b)yayi 

 
8. Kodi mwanu wanu amadwala matenda ya chizwezwe ndi kuluka pambuyo yakuyenda pa 

galimoto 

(a)inde (b)yayi 

 
SECTION B 

 
9. Duration of surgery………………... 

 
10. Maintenance Anaesthetic agent 

 
11. Opioid given. Morphine ………............... fentanyl……………………………. 

 
12. Type of operation: .................................................. 

 
13. Airway device used: ……………………………… 

 
14. Additional regional anaesthesia used: ……………………………... 

 
15. Neuromuscular blockers used: ……………………………………… 
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Received dexamethasone 

 
a) yes (b)no 

 
16. Amount of intravenous fluids given (ml/kg) …………………. 

 
SECTION C 

 
17. Pangopita nthawi yayitali bwanji pambuyo ya opalesion kuti mwana ankale na 

chakudya?.................……………… 

18. Kodi mwana wanu waluka atamuchita opalesion? 

(a)inde (b)yayi 


