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Introduction

Post‑operative nausea and vomiting (PONV) is any nausea, retching, 
or vomiting which occurs during the first 24–48 h after surgery in 
patients.[1] Systematic reviews have shown that the incidences 

of  post‑operative nausea (PON) and post‑operative vomiting (POV) 
after outpatient surgery are about 17% (range 0‑55%) and 
8% (range 0‑16%) respectively.[2] Vomiting and nausea after 
surgery pose numerous problems to patients and hospital 
staff; including prolonged hospital stay, use of  more 
resources, increased economic burden, decreased patient 
satisfaction, unplanned hospital admission etc., About 49% 
patients have found nausea and vomiting to be an undesirable 
complications after anaesthesia.[3] It has been estimated that 
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about $253270‑ $519617 has been spent per year by US health 
care system because of  PONV.[4]

As no studies have focused on the prevalence of  PONV in the day 
care population in India, we conducted this prospective study 
to assess the period prevalence of  Post‑Operative Nausea 
and Post‑Operative Vomiting among adults undergoing day 
care surgeries under general anaesthesia till the discharge time 
from the post‑anaesthesia care unit. We also assessed the effect 
of  risk stratification using the Apfel score and standard anti 
emetic prophylaxis for each participant on PONV. In addition, 
we studied the possible risk factors for Post‑Operative 
Nausea (PON) and Post‑Operative Vomiting (POV) separately 
in this patient population. With increasing day care surgeries, 
evidence‑based knowledge of  PONV will aid primary care 
physicians in the counselling and reassurance of  the surgical 
patients regarding PONV in the preoperative and management 
of  patients in postoperative periods.

Subjects and Methods

This prospective, cohort study was conducted over twelve 
months (1/1/16 to 31/12/16) to assess the period prevalence and 
risk factors of  postoperative nausea (PON) and postoperative 
vomiting (POV) in adults undergoing day care surgery under 
general anaesthesia at a tertiary care hospital in South India. We 
also evaluated to what extent would the addition of  a PONV risk 
scoring system and standardized anti emetic prophylaxis would 
reduce the occurrence of  PON and POV. The study was approved 
by our Institutional Review Board and ethics committee and 
written informed consent was taken from all the participants (Ref  
No: Blue IRB Minute No: 9790 dated 3/12/2015). The exclusion 
criteria included: patients’ refusal for participation, age <18 
or >60 years, ASA physical status >=3, patients who were on 
chemotherapy, patients on palliative therapy with chronic opioid 
intake, pregnant and lactating women, patients who was on anti‑emetic 
treatment within 24 hours prior to surgery, patients who had previous 
history of  hepatic, renal or cardiopulmonary abnormality, and 
significant gastrointestinal disorders (for example peptic ulcer 
disease or gastro oesophageal reflux disease). A detailed history 
and physical examination were conducted for all the patients. 
The Apfel risk score [Table 1] was used for prediction of  the risk of  
post‑operative nausea and vomiting for each patient.

A minimum of  six hours of  fasting for solids and two hours for 
clear fluids was ensured before surgery. On the day of  surgery, 
the anaesthetist in day care operation room provided general 
anaesthesia to these selected patients using endotracheal tube 
or supraglottic airway device. The patient’s heart rate, blood 
pressure, oxygen saturation, ECG, end tidal CO2 waveforms were 
recorded throughout the surgery. The anaesthetists followed the 
standard prophylaxis schedule for preventing PONV as described 
by Gan et al.[5] [Figure 1].

The use of  anaesthetic agents and anti‑emetic medications was 
recorded. The patients were transferred to the PACU after the 

surgery. The patients were monitored for any events of  nausea and 
vomiting every 30 minutes in the PACU. In patients who had PON 
or POV, the number of  episodes of  PON and POV and the 
time to occurrence of  the episodes was recorded. The severity 
of  nausea was recorded using the validated Numerical Rating 
Scale (NRS). Severity of  vomiting was measured by the number 
of  vomiting events occurring at least one minute apart during a specific time 
interval.[1] Severity of  retching was measured by the number of  
retching events occurring at least one minute apart during a specific time 
interval.[1] The need for single or multiple rescue anti emetics, 
number of  doses required and the timing of  administration 
of  the rescue anti‑emetic were also recorded. The duration of  
observation in the PACU was also noted. If  the patient was shifted 
to the ward, the reason for the same was recorded. The data 
was collected by the primary investigator and co‑investigators 
and were analysed using Epidata (Version 2.0.7.53) and 
Stata (Version 13.1).

The sample size was calculated using the variable ‘gender’ (which 
was the most significant risk factor) from a similar study done by 
Apfel et al., with an odds ratio (OR) of  2.19.[1] A total sample of  
300 (150 males and females) was needed to test the association 
of  gender on incidence of  30% assuming an OR of  2.19 with 
80% power at 5% level of  significance, adjusted for 20% of  
missing data. Estimated sample size, n = 118 ~ 120 (each 
group). Adjusted for 20% missing data, n = 150 (each group). 
The period prevalence of  PON and POV was calculated using 
the following formula:

Period prevalence = (Persons having PON or POV during 
a given time period/Study population during the same time 
period) × 100.

Table 1: The risk factors for PONV according to the 
simplified Apfel score and the interpretation of the scores
Characteristics Apfel score
Female sex 1
Previous history of  PONV 1
Non smoker 1
Post‑operative opioid usage 1
Total 4
*Apfel Simplified Score for Postoperative Nausea and Vomiting

0-1 Risk Factors
for PONV

2-3 Risk Factors
for PONV

4 Risk Factors
for PONV

Wait and see 1 or 2 anti-emetic
interventions

>or =2
interventions/multimodal

approach

If the Patient vomits
administer antiemetic

intervention

If the patient Vomits,
administer antiemetic
intervention not used

before

If the patient vomits, then
give antiemetics

invtervention not used
before

Figure 1: Standard prophylaxis schedule for PONV by Gan et al.
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The Mann‑Whitney U test, the Chi‑square and Fisher’s exact 
test were used in the univariate analyses for comparison of  
continuous variables and proportions, respectively. Data from 
500 patients (out of  the 553 patients who were recruited) were 
analysed and 53 patients had to be excluded from the analysis 
due to protocol violation in the administration of  the antiemetic 
prophylaxis.

Results

Tables 2 and 3 depicts the demographic characteristics of  our 
patient population. Figure 2 depicts the distribution of  patient 
population according to the Apfel scores. Majority of  patients 
had two of  the four risk factors from the Apfel risk score. 
Table 4 depicts the expected and actual numbers and percentage 
of  patients who had post‑operative nausea and post‑operative 
vomiting in relation to their Apfel risk score. Forty‑one patients 
who had an Apfel score of  one did not receive anti emetic 
prophylaxis intra operatively and rescue anti emetic was needed 
only for two of  these 41 patients in the PACU due to vomiting 
and nausea. Table 5 represents the risk factors for post‑operative 
nausea and post‑operative vomiting which were statistically 
significant in our patient population.

We found that the period prevalence of  postoperative 
nausea (PON) was 2.04% (CI 1.1‑3.6) and the period prevalence 
of  postoperative vomiting (POV) was 2.45% (CI 1.4‑4.1). Our data 
suggested that young age, previous history of  nausea, previous 
history of  vomiting, urological surgeries and alcohol consumption 
were the significant risk factors for postoperative nausea (PON). 
Long duration of  surgery, previous history of  nausea, alcohol 
consumption and higher BMI were the significant risk factors for 
post‑operative vomiting (POV) on univariate analysis.

Discussion

Postoperative nausea and vomiting have an overal l 
incidence of  about 30% and upto 80% in the high risk 

patients.[1] The prevalence of  nausea is about 20% in the 
post‑anaesthesia care unit (PACU), and over 50% after 24 
hours; the respective numbers for vomiting are 5% and 
25%.[4] Parra‑Sanches et al. have found that the incidence of  PONV 
in ambulatory surgery as 37% during hospitalization, 42% on the 
first postoperative morning and 49% by the third postoperative 
morning.[5] Another multicentre prospective cohort study 
reported the incidences of  nausea and vomiting in the PACU 
as 19.9% and 3.9%, respectively.[1]

Table 2: The demographic characteristics of our patient 
population

Demography Frequency Percentage
Gender Male 346 69.2

Female 154 30.8
Age 18‑28 96 19.1

29‑38 152 30.4
39‑48 139 27.8
49‑60 113 22.6

Dept. of  origin Open General Surgery 256 51
Urology 35 7
Orthopaedics 120 24
Breast surgery 25 5
ENT 62 13
Thyroid surgery 1 <0.1
Others 1 <0.1

Comorbid Illness No comorbid Illness 419 81.2
Diabetes 47 4.7
Hypertensive 29 4
Asthma/COPD 8 0.01
Hypothyroid 8 0.01
Hyperthyroid 3 <0.01
Seizure disorder 2 <0.01

Table 3: Preoperative and intraoperative data of patients
Demography Frequency Percentage
Previous history of  nausea 21 4.2
Previous history of  vomiting 15 3
History of  smoking 47 9.4
History of  alcohol consumption 48 9.6
History of  vertigo/tinnitus 10 2
History of  motion sickness 27 5.4
History of  tobacco consumption 52 10.4
ASA grading

Grade 1 419 83.8
Grade 2 81 16.2

Intraoperative Inhalation agent used
Isoflurane 484 96.8
Sevoflurane 14 2.8
Nitrous oxide 17 3.4

Mean duration of  stay in PACU 6.99±2.62 h
No of  patients who received prophylactic 
antiemetic

Ondansetron 4 mg 447 89.4
Dexamethasone 4 mg 227 45.4
Metoclopramide 10 mg 19 3.8

41 (8.2%)

281 (56.2%)

163 (32.6%)

16 (3.2%)

1 2 3 4

Figure 2: Distribution of patients according to the simplified Apfel risk 
score for PONV
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In our study population the period prevalence of  postoperative 
nausea was 2.05% and the period prevalence of  postoperative 
vomiting was 2.45%. The lower prevalence of  nausea and 
vomiting after surgery in our study population can be attributed 
to adherence to the pre‑operative risk stratification and use of  
targeted prophylactic anti emetic prophylaxis. Previous studies 
have also used the algorithm by Gan et al.[5] for preventing 
postoperative nausea and vomiting with good results.[2]

Reviewers have validated the value of  using a risk assessment 
score rather than using single risk factors to aid decision regarding 
prophylactic anti emetics.[5] Preoperative risk stratification; 
tailored, standard anti emetic prophylaxis protocol and avoidance 
of  nitrous oxide resulted in extremely low prevalence of  PONV 
as compared to the predicted prevalence in each risk category 
of  the Apfel score in our study population. Adherence to a 
standard PONV prophylaxis protocol can limit the undue 
use of  anti‑emetic prophylaxis as 41 of  our patients with a 
single risk factor did not receive any prophylactic medication 
intra operatively. This strategy may therefore have economic 
implications for the patients and the care providers. Previous 
studies have shown that strict compliance to risk stratified, 
multimodal prophylactic therapy resulted in reduced incidence of  
postoperative nausea and vomiting in the western population.[6‑8] 
A 2020 literature review by Peter Kranke et al.[9] has shown that 
risk stratified approach of  antiemetic prophylaxis is the ideal 
way of  preventing PONV. The fourth consensus guidelines 
released this year have recommended usage of  multimodal 
antiemetic therapy for more than one risk factors, as we had done 
in this study.[10] The Apfel scoring system is the most accurate 
scoring system in preventing postoperative nausea and vomiting 
according to study done by Gunavan et al.[11]

Only 17 of  our patients had received nitrous oxide during surgery. 
Systematic reviews have revealed that non‑inclusion of  nitrous oxide 
decreased the incidence of  postoperative vomiting, although 
there was no documented evidence in reduction of  postoperative 
nausea.[12‑14] Since only 3.4% of  our population received nitrous 

oxide as one of  the inhalational anaesthetic agents, this could 
also explain the lower occurrence of  post‑operative nausea 
and postoperative vomiting in our population compared to 
other studies. In our patient population, previous history of  
postoperative nausea (p = 0.019) and previous history of  
postoperative vomiting (p = 0.005) were independent predictors 
of  postoperative nausea. Only previous history of  nausea seems 
to be the predictor for postoperative vomiting in our patient 
population (p = 0.001). Though there were reviews which have 
pointed that previous history of  PONV is a significant risk factor 
in predicting postoperative nausea and vomiting,[15,16] they have 
not analysed postoperative nausea and postoperative vomiting 
as separate risk factors in predicting postoperative nausea and 
postoperative vomiting.

Our data suggests that patients who consume alcohol 
are more prone to develop postoperative nausea and 
vomiting (p‑value = 0.028). Alcohol consumption is correlated 
with increased risk of  vomiting among pregnant women.[17] 
Numerous trials have shown increased association of  alcohol 
consumption with vertigo.[18,19] One possible explanation is 
because of  altered sensitivity of  the vestibular apparatus among 
alcoholics which induces nausea and vomiting.[20] Some research 
papers report that vertigo is associated with PONV[21] indicating 
a possible association between postoperative nausea and vomiting 
and alcohol consumption. Our results corroborate the findings 
of  Cohen et al.[7] and Lerman et al.[6] who found that higher BMI 
increased the chance of  a person experiencing postoperative 
vomiting. However, a review by Apfel et al. reported BMI 
as not a significant risk factor for postoperative nausea and 
postoperative vomiting.[23] Although a systematic analysis has 
reported little statistical correlation between patient age and 
nausea and vomiting after surgery[24]; our results are similar to 
others who have reported higher incidences of  nausea among 
younger patients.[25] In contrast to most other studies which have 
shown gender to be the most significant of  all the risk factors for 
PONV[1,2,20,21,26]; our data failed to show this association.

Table 4: Expected and actual number and percentage of patients with PON and POV
Apfel 
score

Number of  
Patients

Number predicted to 
have PONV (%)

Actual number of  
patients with PON (%)

Actual number of  
patients with POV (%)

1 41 9 (21%) 2 (4.8%) 2 (4.86%)
2 281 110 (39%) 3 (1.07%) 5 (1.78%)
3 163 99 (61%) 4 (2.45%) 3 (1.84%)
4 16 12 (78%) 1 (6.25%) 2 (12.5%)

Table 5: Statistically significant risk factors in our study
Risk factors for Postoperative Nausea (PON) 
which were statistically significant in our study

Risk factors for postoperative Vomiting (POV) 
which were statistically significant in our study

Younger age (P=0.0225)
Previous history of  nausea (P=0.019)
Previous history of  vomiting (P=0.003)
History of  alcohol consumption (P=0.037)
Urological surgeries (P=0.008)

Prolonged duration of  surgery (P=0.0522)
Higher BMI (P=0.05)
Previous history of  postoperative vomiting (P=0.001)
History of  alcohol consumption (P=0.028)
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Our study results were similar to those of  Stadler et al.,[14] 
who reported that urological surgeries are a risk factor for 
postoperative nausea[30]. In contrast, other investigators have 
reported that type of  surgery is not a significant risk factor for 
postoperative nausea and postoperative vomiting.[22, 27‑29]

Regarding the duration of  surgery, we found that patients whose 
surgical duration were more than one hour had higher prevalence 
of  postoperative vomiting (p = 0.029). Previous studies by 
Koivuranta et al.[13] and Lerman et al.[6] have reported similar 
results. In his risk score, Koivuranta has included duration of  
surgery as one of  the predictors for postoperative nausea and 
postoperative vomiting[31] (estimated logistic coefficients 0.68 
with standard error of  0.15).

All our patients received opioids in the operative period in the form 
of  fentanyl or morphine. We did not find a statistically significant 
association between intraoperative and postoperative use of  
opioids [fentanyl (p = 0.804, P = 0.785) and morphine (p = 0.584, 
P = 0.854) and PON and POV. Studies by Sneyd et al.[32] and Stadler 
et al.[27] have reported no significant association between PONV 
and opioid usage. In contrast, numerous studies and systematic 
reviews have shown a strong association between PONV and 
opioid use.[1,2] (OR 1.93; 1.53 to 2.43).

The association between smoking and postoperative nausea (p = 0.948) 
and postoperative vomiting (p = 0.898) in our study was not statistically 
significant. We also compared the effects of  tobacco chewing (as 
this is more relevant to the Indian population) on postoperative 
nausea (p = 0.967) and postoperative vomiting (p = 0.812) but 
found no statistical association between them either. Although 
meta‑analyses report that non‑smokers have high risk for 
postoperative nausea and postoperative vomiting[11,13,28] we did not 
find a significant relationship between PONV and non‑smoking status.

Limitations of this study
We calculated the sample size for this study assuming an 
incidence rate of  30% for PONV but our period prevalence of  
postoperative nausea was 2.04% and for postoperative vomiting 
was 2.45%. Hence the study sample size was underpowered to 
establish any causal association. This should be appreciated 
while interpreting the causative associations between the various 
risk factors and PON and POV in our study population. Our 
study population did not include the female patients undergoing 
gynaecological day‑care surgical procedures as these are 
performed in operation rooms in another building. This may 
have affected our prevalence rates as female gender is known to 
be a strong predictor for PONV. This factor may also affect the 
generalizability of  our results.

Although we tried to avoid attrition bias by following a standard 
protocol for anti‑emetic prophylaxis; we had an attrition of  about 
9.5% population in our study due to violation of  the anti‑emetic 
protocol. There may have been recall bias from patients for 
variables like history of  migraine, history of  motion sickness, 

history of  smoking, history of  alcohol intake, history of  tinnitus/
vertigo/light headedness, previous history of  post‑operative 
nausea, previous history of  vomiting and history of  tobacco 
consumption other than smoking. Also, we did not follow up the 
patients post discharge from the post‑anaesthesia care unit so we may 
have missed patients who developed nausea and vomiting after 
discharge from the hospital.

In conclusion, following a simplified risk stratification scoring 
system pre‑operatively and providing adequate prophylaxis to 
patients resulted in the reduction of  the incidence of  PON and 
POV to 2.01% and 2.45%. Further studies are needed to identify 
the problems associated with PONV and the economic impact 
of  a standardized prophylactic protocol for PONV in the day 
care setting.
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