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ABSTRACT

Background: Postoperative nausea and vomiting (PONV) is a frequent complication of surgery and anesthesia that may negatively impact comfort
and early recovery. This study aimed to determine the prevalence and pattern of PONV and identify patient-, anesthetic-, and surgery-related
factors independently associated with its occurrence. Methods: This is a descriptive cross-sectional study conducted on 180 adults who were
undergoing elective/emergency surgery under general or regional anesthesia for 6 months. Data were collected by patient interviews, anesthesia
records, and hospital records on a structured form and included all the demographic, clinical, anesthetic, surgical, and postoperative data. Nausea
and vomiting within the first 24 hours of surgery were recorded. SPSS version 26.0 was used for statistics, association tests and multivariable
logistic regression to identify risk factors independently associated with PONV and a p-value <0.05 was considered statistically significant. Results:
The mean age was 45.9 + 14.7 years, and 55.6% were female. Overall, 37.8% developed PONV, of which 21.7% suffered from nausea alone, 6.1%
from vomiting alone, and 10.0% from both. Independent predictors were previous PONV (aOR=3.24; p=0.002), female sex (aOR=2.89; p=0.001),
general anesthesia (aOR=2.71; p=0.008), postoperative opioid use (aOR=2.58; p=0.004), surgery duration >2 hours (aOR=2.36; p=0.011), and non-
smoking status (aOR=2.14; p=0.047). Conclusion: More than one-third of patients experienced PONV, and factors were identified which were
affecting PONV. Optimized anesthetic care, opioid-sparing analgesia, and risk-based antiemetic prophylaxis can lower the risk of PONV. These
results could be confirmed and approaches for optimizing postoperative comfort, safety, and recovery explored by future multicentered research.
Keywords: Analgesics, Opioid; Anesthesia, General; Antiemetics; Postoperative Nausea and Vomiting; Risk Factors

INTRODUCTION

ostoperative nausea and vomiting (PONV) is a frequently occurring and distressing side effect of anesthesia and surgery that is

usually evaluated within 24 hours of surgery !. PONV affects approximately 20-30% of the general surgical population and up to

80% of high-risk patients 2. Generally, it is self-limiting, but can delay recovery room discharge, increase length of hospital stay,

impact patient satisfaction, and can lead to dehydration, aspiration, wound stress, or unplanned admission 3. PONV is a

multifactorial condition with patient, anesthetic and procedural factors 4. The factors which have been established to be Apfel
predictors are female sex, previous PONV or motion sickness, non-smoking status, and preoperative opioid use; other factors include younger
age, longer anesthesia or surgery, volatile anesthetics, general anesthesia, and some surgeries such as gynecological, laparoscopic, and
otolaryngological surgery >°.

Opioid use is dose-dependent, while regional and propofol-based techniques may decrease baseline emetogenic exposure 7. Although the
methods mentioned above have been shown to be effective, there is some variation in the implementation of risk-adjusted prophylaxis and there
are patients who still suffer PONV despite the use of preventive strategies 5. It is revealed by literature that combined use of effective methods
provides better protection than any single method, especially in higher-risk patients °. Although PONV and its associated factors have been
widely studied, evidence from mixed surgical populations in individual clinical settings remains limited. The occurrence and relative importance
of PONV-associated factors may vary according to patient case-mix, surgical procedures, anesthetic techniques, and institutional practices.
Assessment of a heterogeneous surgical population may therefore provide locally relevant evidence to support risk stratification and preventive
strategies.

The objective of the current study was to assess the occurrence and pattern of PONV within the first 24 postoperative hours and to identify
patient-, anesthetic-, and surgery-related factors independently associated with its occurrence with the aim of supporting targeted prophylaxis
and perioperative management.
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METHODOLOGY

In this prospective observational study, the occurrence of postoperative nausea and vomiting (PONV) in surgical patients was studied. The
minimum required sample size was calculated using OpenEpi version 3.01 (Atlanta, GA, USA; RRID:SCR _021913) at a 95% confidence level,
assuming an expected PONV prevalence of 30% and an absolute precision of approximately 6.7%, using the formula n = Z?p(1 — p)/d® The
estimated sample size was approximately 180 participants, all of whom were enrolled in the study '°. Patients were included in the study who
had been operated either for an emergency or elective surgery within 6 months of the study. The inclusion criteria were: adult patients (age 18
years and older) who had undergone surgery under general or regional anesthesia and given informed consent. Patients with gastrointestinal
disorders that predispose them to nausea or vomiting, pregnancy, chemotherapy-induced nausea, neurological disorders with involvement of the
vomiting center and lack of clinical records were excluded.

Data collection was performed through a structured data collection form, by patient interview, anesthesia records, and hospital medical records.
Demographic data such as age, gender, body mass index (BMI), smoking status and previous history of postoperative nausea and vomiting
(PONV) and motion sickness were documented. The American Society of Anesthesiologists (ASA) physical status, surgical procedure,
anesthetic technique, surgery duration, use of opioids following surgery, preoperative use of antiemetics, and comorbidities were clinical and
surgical variables. Patients were observed for the first 24 hours after surgery for the development of nausea, vomiting, and/or both. Postoperative
symptoms were classified into four categories: no PONV, nausea only, vomiting only, or both nausea and vomiting. Each recovery record was
reviewed to be sure there was complete documentation of events during the hospital stay.

The Statistical Package for the Social Sciences (SPSS) version 26.0 was used to input and analyze data. The data were presented as mean +
standard deviation (SD), and frequencies and percentages for continuous and categorical variables, respectively. The patient characteristics,
surgical variables, and the occurrence of PONV were analyzed by Chi-square test / Fisher's exact test and independent t-test for continuous
variables when appropriate. Clinically relevant variables identified a priori and variables showing an association with PONV in univariable
analysis at a predefined level of significance were considered for inclusion in the multivariable logistic regression model. I was used to calculate
adjusted odds ratios (AORs) with 95% confidence intervals (Cls), and a p-value < 0.05 was considered statistically significant.

IRB approval was obtained prior to the study. Informed written consent was obtained from all participants before the study began. Confidential
and anonymised patient information was used during the research process.

RESULTS

A total of 180 patients were involved in the study who were already undergoing surgery. The mean age was 45.9 + 14.7 years, with 58 (32.2%)
aged between 35-49 years. 100 (55.6%) were females and 80 (44.4%) were male. The mean BMI was 26.4 + 3.9 kg/m?, with 70 (40.0%)
overweight, whereas the most common category for physical status was ASA 1I (89 (49.4%)), as shown in Table 1.

Table I: Baseline Demographic and Clinical Characteristics of the Study Participants (N=180)

Variable Frequency (n) Percentage (%)
Age Group (years)

18-34 46 25.6
35-49 58 322
50-64 49 27.2
>65 27 15.0
Gender

Male 80 44.4
Female 100 55.6
BMI (kg/m?)

Normal 69 38.3
Overweight 72 40.0
Obese 39 21.7
ASA Physical Status

| 52 28.9
11 89 49.4
1 39 21.7
Mean Age (years) 459+ 14.7

Mean BMI (kg/m?) 26.4+3.9

The most common surgeries were general surgery 48 (26.7%) and orthopedic surgery 44 (24.4%), and 126 (70.0%) were administered general
anesthesia, 98 (54.4%) had surgery >2 hours, and 94 (52.2%) were administered opioids after surgery, as presented in Table II. Overall, 68
(37.8%) patients experienced PONV; 18 (10.0%) experienced both nausea and vomiting, 11 (6.1%) experienced vomiting only, and 39 (21.7%)
experienced nausea only.

Table I1: Surgical, Anesthetic, and Postoperative Nausea and Vomiting Characteristics of the Study Participants (N = 180)

Characteristic Category n (%)

Type of surgery General surgery 48 (26.7)
Orthopedic surgery 44 (24.4)
Gynecological surgery 33(18.3)
Urological surgery 29 (16.1)
ENT surgery 26 (14.4)

Anesthetic technique General anesthesia 126 (70.0)
Regional anesthesia 54 (30.0)
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Surgery duration <2 hours 82 (45.6)

>2 hours 98 (54.4)
Postoperative opioid use Yes 94 (52.2)
No 86 (47.8)
PONV pattern within 24 hours No PONV 112 (62.2)
Nausea only 39 (21.7)
Vomiting only 11(6.1)
Both nausea and vomiting 18 (10.0)
Overall PONV Present 68 (37.8)

Female sex, previous history of PONV, non-smoking status, and obesity were significantly associated with PONV. PONV occurred in 49
(49.0%) of females compared with 19 (23.8) of males (p<0.001), in 24 (63.2%) of patients with a previous history of PONV compared with
31.0% of those without a previous history of PONV (p<0.001), in 60 (43.2%) of non-smokers compared with 8(19.5%) of smokers (p=0.007),
and in 20 (51.3%) of obese patients compared with 48 (34.0%) of non-obese patients (p=0.047). Age <50 years was not significantly associated
with PONV (42 (40.4) vs. 26(34.2%); p=0.402), as shown in Table III.

Table II1: Association Between Patient Characteristics and PONV

Variable Category PONYV Present, n (%) PONYV Absent, n (%) p-value

Sex Female 49 (49.0) 51(51.0) <0.001
Male 19 (23.8) 61(76.2)

Previous history of PONV Yes 24 (63.2) 14 (36.8) <0.001
No 44 (31.0) 98 (69.0)

Non-smoking status Yes 60 (43.2) 79 (56.8) 0.007
No 8(19.5) 33 (80.5)

Obesity Yes 20(51.3) 19 (48.7) 0.047
No 48 (34.0) 93 (66.0)

Age <50 years Yes 42 (40.4) 62 (59.6) 0.402
No 26 (34.2) 50 (65.8)

Percentages are calculated within each category.

PONV was significantly associated with general anesthesia (59 (86.8%); p<0.001), surgery duration >2 hours (48 (70.6%); p=0.001),
postoperative opioid use (47 (69.1%); p=0.001), and gynecological surgery (18 (26.5%); p=0.028). There was no significant difference between
use of prophylactics and non-use of prophylactics for antiemetic use (30 (44.1%) versus 61 (54.5%); p=0.176), as shown in Table I'V.

Table IV: Association Between Patient Characteristics and Postoperative Nausea and Vomiting Among Study Participants (N=180)

Variable PONY Present (n=68) PONYV Absent (n=112) p-value
General anesthesia 59 (86.8%) 67 (59.8%) <0.001
Surgery duration >2 hours 48 (70.6%) 50 (44.6%) 0.001
Postoperative opioid use 47 (69.1%) 47 (42.0%) 0.001
Gynecological surgery 18 (26.5%) 15 (13.4%) 0.028
Prophylactic antiemetic given 30 (44.1%) 61 (54.5%) 0.176

Female gender, general anesthesia, postoperative opioid use, surgery duration >2 hours, and nonsmoking status were the next most important
independent predictors (aOR=2.89, 2.71, 2.58, 2.36, and 2.14, respectively). All six factors remained statistically significant after adjustment, as
shown in Table V.

Table V: Multivariable Logistic Regression Analysis of Factors Associated with Postoperative Nausea and Vomiting Among Study
Participants (N=180)

Variable Adjusted OR 95% CI p-value
Female sex 2.89 1.51-5.53 0.001
Previous history of PONV 3.24 1.52-6.91 0.002
General anesthesia 2.71 1.29-5.69 0.008
Surgery duration >2 hours 2.36 1.22-4.56 0.011
Postoperative opioid use 2.58 1.34-4.98 0.004
Non-smoking status 2.14 1.01-4.56 0.047

General anesthesia, surgery duration >2 hours, postoperative opioid use, and gynecological surgery were significantly more common among
patients with PONV, as shown in Figure 1. Prophylactic antiemetic use did not differ significantly between patients with and without PONV.
The strongest association was observed for general anesthesia (p<0.001). Surgery duration >2 hours and postoperative opioid use also showed
significant associations with PONV (both p=0.001).
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Association Between Surgical Factors and PONV

Comparison of surgical factors between patients with PONV present (n=68) and PONV absent (n=112)

Surgical Factor p-value
1. General anesthesia 59.8% (67) @@ 86.8% (59) <0.001
2. Surgery duration . "

i on 44.6% (50) @——————————@ 70.6% (48) 0.001
3. Postoperative

. 0% ® — — @591% 8

opieid use 42.0% (47) 69.1% (47) 0.001
4. Gynecological = &

surgery 13.4% (15) @—@ 26.5% (18) 0.028
5. Prophylactic

44.1% (30) @—@ 54.5% (61) 0.176 (NS)

antiemetic given

T T T T T
0% 20% 40% 60% 80% 100%
Percentage of Patients
@ PONV Present (n=68) @ PONV Absent (n=112)

General anesthesia, longer surgery duration, postoperative opioid use, and gynecological surgery
were significantly associated with PONV; prophylactic antiemetic use was not significant.

Figure 1: Comparison of surgical factors between patients with and without postoperative nausea and vomiting (PONV)

Overall, 37.8% of patients experienced PONV within 24 hours after surgery. Female sex, previous PONV, general anesthesia, longer surgery
duration, postoperative opioid use, and non-smoking status were independently associated with PONV after adjustment. These findings highlight
the importance of identifying patients at increased risk for targeted perioperative prevention.

DISCUSSION

The present study revealed that PONV was still prevalent in a mixed adult surgical group, with 37.8% of patients developing PONV within the
first 24 postoperative hours, which is Similar to a prospective observational study of 41.5% of surgical patients who developed PONV within 24
hours of surgery !'. The most common pattern of symptoms was nausea alone (21.7%), as opposed to vomiting alone (6.1%) and a combination
of nausea and vomiting (10.0%). In the same way, a general anesthetic study of adults who had undergone surgery reported that 16% of them
had nausea, 8% had vomiting, and 12% had both symptoms for the first 24 hours following surgery '2. Independent predictors were: previous
PONV, female sex, general anesthesia, postoperative opioid use, surgery > 2 hours, and non-smoking status. The results were similar to
previous observational studies that determined female sex, history of PONV or motion sickness, non-smoking status, perioperative opioid use,
and prolonged anesthesia as key factors in PONV 13,

The strongest predictor was previous PONV (aOR=3.24; 95% CI: 1.52-6.91; p=0.002), with adjusted odds greater than three times closely
corresponding to the OR of 3.27 reported in a previous study and almost three times as many women had had previous PONV (aOR=2.89; 95%
CI: 1.51-5.53; p=0.001), comparable to the OR of 2.73 reported by previous studies '“!1. The age below 50 years was not significant, suggesting
that age was not as informative as in previous PONV and gender in this population. Likewise, it was reported that age <50 years was not
associated with early PONV, while female sex was. '°. It was also identified that general anesthesia and female sex were risk factors during the
initial 24 hours after surgery, as well as previous history of PONV or motion sickness; in addition, surgery of > 2 hours duration more than
doubled the adjusted odds, likely due to greater anesthetic exposure, opiate doses, fluid shifts, and surgical stimulation 7.

Non-smoking was still significantly linked to PONV, but the large confidence interval suggests that the measure is less precise. A similar study
was conducted and found nonsmoking to be a significant risk factor for PONV, with a wide confidence interval (OR 7.66, 95% CI 1.91-30.78) '8.
Similarly, this finding is consistent with a previously done study that found that non-smokers were more than twice as likely to develop PONV
within 24 hours following surgery (OR 2.12, 95% CI 1.46-3.07) '°. Randomized and network evidence suggest the combination of different
classes of antiemetics is effective, but recent adult data indicate that some combinations are effective only when the baseline risk is high and
adherence is high, and some combinations are ineffective when the baseline risk is low and adherence is weak 2°. In the present study,
prophylactic antiemetic administration was not significantly associated with PONV, which may be explained by potential confounding, as
prophylaxis is often preferentially administered to patients with a higher baseline risk of PONV. Therefore, the lack of significant association
should not be interpreted as lack of effectiveness 2122,

The limitations of this study are the observational study design, relatively small number of participants, and the inclusion of a mixed surgical
population and observation period of only the first 24 h post-surgery. Standardization of the severity instruments, the recording of events at
standardized time points, and stratification of analyses by surgery and anesthetic technique should be employed in future prospective multicenter
studies. Risk-based multimodal prophylaxis and opioid-sparing routes to recovery should also be assessed in quality improvement trials to see if
they decrease PONV and improve recovery.

CONCLUSION

The study revealed that 37.8% of the patient’s experienced PONV, primarily as nausea alone. Some factors, such as previous PONV, female
gender, general anesthesia, surgery duration >2 hours, opioid use after surgery, and non-smoking status, were associated with increased risk of
PONV. The results highlight the importance of personalized risk assessment, multimodal perioperative prophylaxis, and opioid-sparing
treatment. Standardized prevention protocols, standardized antiemetic protocols, and longer postoperative follow-ups should be analyzed in
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future multicenter prospective studies to minimize the incidence of PONV and enhance recovery in a variety of surgical populations in the
standard perioperative setting worldwide.

References

1. Shaikh SI, Nagarekha D, Hegade G, Marutheesh M. Postoperative nausea and vomiting: a simple yet complex problem. Anesth Essays Res.
2016;10(3):388-396. https://doi.org/10.4103/0259-1162.179310

2. Gan TJ, Belani KG, Bergese S, Chung F, Diemunsch P, Habib AS, et al. Fourth consensus guidelines for the management of postoperative nausea and
vomiting. Anesth Analg. 2020;131(2):411-448. https://doi.org/10.1213/ANE.0000000000004833

3. Gress K, Urits I, Viswanath O, Urman RD. Clinical and economic burden of postoperative nausea and vomiting: analysis of existing cost data. Best Pract
Res Clin Anaesthesiol. 2020;34(4):681-686. https://doi.org/10.1016/j.bpa.2020.07.003

4. Zhao X, Liao W, Chen C, Zheng Y, Li L, Chang Q, et al. Postoperative nausea and vomiting: translating pathophysiological mechanisms into clinical
management. Perioper Med (Lond). 2025;14(1):140. https://doi.org/10.1186/s13741-025-00626-5

5. Darvall J, Handscombe M, Maat B, So K, Suganthirakumar A, Leslie K. Interpretation of the four risk factors for postoperative nausea and vomiting in the
Apfel simplified risk score: an analysis of published studies. Can J Anaesth. 2021;68(7):1057—1063. https://doi.org/10.1007/s12630-021-01974-8

6. Schlesinger T, Meybohm P, Kranke P. Postoperative nausea and vomiting: risk factors, prediction tools, and algorithms. Curr Opin Anaesthesiol.
2023;36(1):117-123. https://doi.org/10.1097/ACO.0000000000001220

7. Roh YH, Park SG, Lee SH. Regional versus general anesthesia in postoperative pain management after distal radius fracture surgery: a meta-analysis of
randomized controlled trials. J Pers Med. 2023;13(11):1543. https://doi.org/10.3390/jpm13111543

8. Andrew BY, Holmes R, Taicher BM, Habib AS. The association of guideline-directed prophylaxis with postoperative nausea and vomiting in adult patients:
a single-center, retrospective cohort study. Anesth Analg. 2024;139(5):1006-1016. https://doi.org/10.1213/ANE.0000000000006855

9.  Weibel S, Riicker G, Eberhart LHJ, Pace NL, Hartl HM, Jordan OL, et al. Drugs for preventing postoperative nausea and vomiting in adults after general
anaesthesia: a network meta-analysis. Cochrane Database Syst Rev. 2020;10(10):CD012859. https://doi.org/10.1002/14651858.CD012859.pub2

10.  Sullivan KM, Dean A, Soe MM. OpenEpi: a web-based epidemiologic and statistical calculator for public health. Public Health Rep. 2009;124(3):471-474.
https://doi.org/10.1177/003335490912400320

11. Laufenberg-Feldmann R, Miiller M, Ferner M, Engelhard K, Kappis B. Is ‘anxiety sensitivity’ predictive of postoperative nausea and vomiting? A
prospective observational study. Eur J Anaesthesiol. 2019;36(5):369-374. https://doi.org/10.1097/EJA.0000000000000979

12.  Jabir, Thirumaaran UG, Pavithran, Murali G. Incidence of postoperative nausea and vomiting in patients following general anaesthesia. Int J Drug Deliv
Technol. 2026;16(12 Suppl):460-464. https://doi.org/10.25258/ijddt.16.125.56

13.  Choi DH, Ko JS, Ahn HJ, Kim JA. A Korean predictive model for postoperative nausea and vomiting. J Korean Med Sci. 2005;20(5):811-815.
https://doi.org/10.3346/jkms.2005.20.5.811

14. Sinha V, Vivekanand D, Singh S. Prevalence and risk factors of post-operative nausea and vomiting in a tertiary-care hospital: a cross-sectional
observational study. Med J Armed Forces India. 2022;78(Suppl 1):S158-S162. https://doi.org/10.1016/j.mjafi.2020.10.024

15. TIshikawa E, Iwamoto R, Hojo T, Teshirogi T, Hashimoto K, Shibuya M, et al. Cross-sectional study of PONV risk factors for oral surgery after intubated
general anesthesia with total intravenous anesthesia. Anesth Prog. 2022;69(1):18-23. https://doi.org/10.2344/anpr-68-03-12

16. Johansson E, Hultin M, Myrberg T, Walldén J. Early postoperative nausea and vomiting: a retrospective observational study of 2030 patients. Acta
Anaesthesiol Scand. 2021;65(9):1229-1239. https://doi.org/10.1111/aas.13936

17. Son J, Yoon H. Factors affecting postoperative nausea and vomiting in surgical patients. J Perianesth Nurs. 2018;33(4):461-470.
https://doi.org/10.1016/j.jopan.2016.02.012

18. Dhakal R, Upadhya PS, Luitel P, Pariyar S, Koirala BH, Kandel S. Incidence and predictors of postoperative nausea and vomiting after laparoscopic
cholecystectomy: a prospective observational study in Nepal. J Minim Invasive Surg. 2025;28(3):130-136. https://doi.org/10.7602/jmis.2025.28.3.130

19.  JuJW, Kwon J, Yoo S, Lee HJ. Retrospective analysis of the incidence and predictors of postoperative nausea and vomiting after orthopedic surgery under
spinal anesthesia. Korean J Anesthesiol. 2023;76(2):99-106. https://doi.org/10.4097/kja.22237

20. Andrew BY, Holmes R, Taicher BM, Habib AS. The association of guideline-directed prophylaxis with postoperative nausea and vomiting in adult patients:
a single-center, retrospective cohort study. Anesth Analg. 2024;139(5):1006-1016. https://doi.org/10.1213/ANE.0000000000006855

21. Dewinter G, Staelens W, Veef E, Teunkens A, Van de Velde M, Rex S. Simplified algorithm for the prevention of postoperative nausea and vomiting: a
before-and-after study. BrJ Anaesth. 2018;120(1):156—163. https://doi.org/10.1016/j.bja.2017.08.003

22. Tabrizi S, Malhotra V, Turnbull ZA, Goode V. Implementation of postoperative nausea and vomiting guidelines for female adult patients undergoing

anesthesia  during  gynecologic and breast surgery in an ambulatory setting. J  Perianesth  Nurs.  2019;34(4):851-860.
https://doi.org/10.1016/j.jopan.2018.10.006

available at http://immhr.org/index.ohp/immhr/oublishing-license and incorporate the Creative Commons Attribution ~ Non Commercial (CC BY, NC 4.0 License hitps:/creativecommons.ore licenses/by-nc/4.0/, By accessing the work you hereby accept the Terms. Non-commercial uses of the work are permitted without

Journal of Medical and Multidisciplinary Healthcare Research, ] Med Multidiscip Healthc Res 2026:1(2), p38-42 (jmmhr.org) © 2026 Authors. This work is published by Multidisciplinary Scholarly Advancement and Research MSAR Institute. The full terms of Journal Publishing policy is
BY NG

any further permission, provided the work is properly attributed. Publisher’s Note: MSAR Institute remains neutral with regard to jurisdictional claims in published maps and institutional affiiations, and assumes no liability for the scientific accuracy or clinical efficacy of the content herein, as they rest entirely with the authors.

Journal of Medical and Multidisciplinary Health Research, 1(2): September, 2026 42




