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Abstract- Background: PONV (postoperative nausea and 

vomiting) is a complication that often occurs in operations with 

general anesthesia. Non-pharmacological and pharmacological 

prophylaxis provide an advantage against this complication. The 

risk score for PONV prediction had been used as a means of 

classifying patients according to risk prediction and providing 

prophylaxis such as the Sinclair and Apfel scores. 

Objective: To compare the sensitivity and specificity between the 

Sinclair score and Apfel score in the incidence of PONV in 

postoperative patients with general anesthesia at H. Adam Malik 

Central General Hospital Medan. 

Methods: This study used an analytic cohort design with a 

sampling technique using consecutive sampling. Analysis of the 

difference in Siclair and Apfel scores using the Mann-Whitney 

test. 

Results: The characteristics of the sample had the most gender 

was 35 women (59.3%) and 24 men (40.7%), p = 0.01. The most 

type of surgery was gynecological surgery 15 people (25.4%) and 

the lowest was eye surgery 1 person (1.7%), p=0.6. The mean 

systolic blood pressure was 122.71 ± 9.61, p=0.53 while the mean 

diastolic blood pressure was 80.67 ± 7.84, p=0.36. In this study, 

18.6% (11 people) had nausea, and 81.4% (48 people) did not had 

nausea. The Scinclair score using the diagnostic test had 

sensitivity 69%, specificity 64%, and accuracy 0.61%, while the 

Apfel score had sensitivity 63%, specificity 77%, and accuracy 

57%. 

Conclusion: There is a significant difference between the Sinclair 

score and the Apfel score. 

 

Index Terms- PONV, Sinclair score, Apfel score, General 

Anesthesia 

 

I. INTRODUCTION 

ostoperative nausea and vomiting, or what is often known as 

PONV (postoperative nausea and vomiting) is a complication 

that often occurs in operations undergoing general anesthesia. The 

incidence of PONV is approximately 30% of all patients 

undergoing general anesthesia. Although PONV almost always 

goes away on its own, patient discomfort after surgery can occur, 

and in severe cases it can lead to serious complications [1] 

PONV is a co-occurrence that has been found for a long time. 

Several studies have described the mechanism of opioid-induced 

emesis as a cause of PONV [2] . Opioids can stimulate opioid 

receptors on the CTZ and induce emesis [3]. 

 Risk factors for PONV were categorized into patient, 

anesthetic, and surgical risk factors. Patient risk factors include 

obesity [1,4], child age [5–7], and female gender [1,8]. The increased 

risk of PONV is also influenced by the type of surgery and the 

length of surgery [9,10]. 

 Recently, risk scores for predicting PONV have been 

used to classify patients according to the predicted risk for 

prophylactic administration according to that classification [9]. 

 To date, scoring systems for PONV vary widely. There 

is a Sinclair score which has seven risk factors that are categorized 

as having moderate power in predicting PONV and more accurate 

in predicting PONV in children than adult[9,11]. Another study 

comparing the sensitivity and specificity of the Apfel, Koivuranta, 

and Sinclair scores found that the Koivuranta score was the most 

sensitive and the Sinclair score the most specific in predicting 

PONV. However, based on the AUC showing accuracy, the Apfel 

score was the most accurate predictor of PONV. The Apfel score 

is recommended because it is considered more accurate and has 

simpler variables [12]. 

 In order to identify high-risk patients who would benefit 

from antiemetic treatment, several scores such as the Apfel and 

Sinclair scores have been proposed. However, there is no scoring 

system that has been used as a standard based on its accuracy for 

PONV risk assessment, especially in Indonesia. So researchers are 

interested  in determining the comparison of Apfel and Sinclair 

scores in predicting the incidence of postoperative nausea and 

vomiting (PONV) under general anesthesia at Haji Adam Malik 

Hospital, Medan. 
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II. RESEARCH METHODOLOGY 

Study Design 

 This study is an analytic observational study with a 

cohort design to compare Apfel score and Sinclair score in 

predicting the incidence of postoperative nausea and vomiting 

under general anesthesia at Haji Adam Malik General Hospital, 

Medan. 

 This research was conducted in the treatment room, 

central operating room, and postoperative recovery room at Haji 

Adam Malik General Hospital Medan. 

 This research has received approval from the Ethics 

Commission of the Faculty of Medicine, University of North 

Sumatra and a research permit from the Haji Adam Malik General 

Hospital Medan 

 

Population and Research Sample 

 The study population was all patients who underwent 

elective surgery under general anesthesia at the Haji Adam Malik 

General Hospital Medan. 

 The research sample was patients who underwent 

elective surgery at Haji Adam Malik General Hospital Medan who 

met the inclusion and exclusion criteria of the study. The 

technique of obtaining samples was by consecutive sampling, 

namely looking for patients who met the inclusion and exclusion 

criteria until the required number of samples was met. 

 The inclusion criteria for our study were patients aged 18-

50 years, undergoing elective surgery under general anesthesia, PS 

ASA 1-2, and undergoing surgery (ENT, ophthalmology, plastic, 

abdominal, gynecological, and orthopedic especially shoulder and 

knee). While the exclusion criteria were patients who refused to 

participate in the study, pregnancy, increased intracranial pressure, 

history of taking antiemetic drugs, and Sinclair score >4. The 

dropout criteria in this study were patients who experienced 

respiratory and cardiac arrest during surgery, and patients 

admitted to the ICU after surgery. 

 Thus, a total of 59 research samples that have met the 

inclusion and exclusion criteria have been obtained and included 

in the analysis. 

 

Method 

 All patients taken by consecutive sampling were included 

in the study sample to assess the predictive score of PONV with 

Apfel and Sinclair scores. At the time of the patient's surgery 

schedule the next day, patients who met the inclusion and 

exclusion criteria was determined. All patients in the study sample 

were fasted 8 hours before surgery. 

  Upon arrival in the operating room, standard monitoring 

equipment was installed, oxygenation with a nasal cannule 3 

liters/minute and an intravenous line was ensured. Hemodynamic 

recording in the form of blood pressure, pulse, respiratory rate, and 

oxygen saturation. 

 To start the general anesthetic process, midazolam 0.1 

mg/kgBW intravenously was given, and fentanyl 2 mcg/kgBW 

intravenously was given. Induction was done by administering 

propofol 2 mg/kgBW intravenously.  

Furthermore, relaxation was carried out by giving rocurronium 1 

mg/kgBW intravenously. 

 Airway patency is maintained by insertion of an 

endotracheal tube (ETT). The patient's hemodynamics was 

maintained in a stable condition. Anesthesia was maintained until 

the end of surgery with MAC isoflurane 1.0 volume%. For 

maintenance of intraoperative analgesia, fentanyl injection of 0.5-

1.5 mcg/kgBW intravenously (bolus) was administered. 

 After the surgery was completed, the patient was 

transferred to the recovery room, and given oxygen using a nasal 

cannula. 

 Post-anesthesia monitoring consists of hemodynamic 

monitoring (blood pressure, pulse, respiratory rate, oxygen 

saturation), and electrocardiography. 

 After the operation was completed and the patient was 

fully conscious with an alderete score >9, then the PONV incident 

was recorded up to 24 hours postoperatively starting from 2 hours, 

6 hours, and 24 hours.  

 The collected data was processed and analyzed 

statistically using the SPSS Windows program. Numerical data is 

presented in the mean ± standard deviation and statistical tests to 

compare between statistically significant or significant. 

 

III. RESULT 

Patient Characteristics 

 A total of 59 samples of patients who met the inclusion 

and exclusion criteria were included in the study and an analysis 

of the basic characteristics of the research subjects was carried out, 

the results of which are summarized in table 1. 

 Patients in our study had a mean age of 45 ± 14.26 years. 

Our sample is mostly female as many as 35 people (59.3%) while 

the male sample is 24 people (40.7%). Based on the type of 

surgery the patient underwent, the most was gynecological surgery 

as many as 15 people (25.4%) and the least was eye surgery as 

many as 1 person (1.7%). The mean systolic blood pressure was 

122.71 ± 9.61 mmHg, while the mean diastolic blood pressure was 

80.67 ± 7.84 mmHg. The mean BMI in our study sample was 

24.97 ± 3.72. Data on age, type of surgery, systolic, diastolic blood 

pressure, and BMI have p>0.05, so the sample can be said to be 

normally distributed. 

 Of the 59 samples of our study, 11 patients experienced 

PONV or postoperative nausea and vomiting. A total of 2 (18.2%) 

male patients and 9 (81.8%) female patients had PONV. There 

were 5 (45.5%) patients who underwent gynecological surgery 

experienced PONV, and each of 2 (18.2%) patients who 

underwent digestive, orthopedic, and plastic surgery experienced 

PONV. 

 

Table 1. Patients Characteristic 

 

Characteristic n(%) = 59 n Nausea(%) 

= 11 

Age (years) 

 

45 ± 14,26  

Gender 

Man 

Woman 

 

24 (0,7) 

35 (59,3) 

 

2 (18,2) 

9 (81,8) 

Operation Type 

Digestive 

Gynecology 

Cardiovascular 

 

11 (18,6) 

15 (25,4) 

2 (3,4) 

 

2 (18,2) 

5 (45,5) 

- 
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Eye 

Oncology 

Orthopedics 

Plastic 

ENT 

Urology 

1 (1,7) 

6 (10.2) 

9 (15,3) 

5 (8,5) 

2 (3,4) 

8 (13,6) 

- 

- 

2 (18,2) 

2 (18,2) 

- 

- 

Systolic BP 

(mmHg) 

122,71 ± 

9,61 

 

Diastolic BP 

(mmHg) 

80,67 ± 7,84  

BMI 24,97 ± 3,72  

 

Characteristics of the Apfel Score and the Sinclair Score 

 In table 2 which contains the characteristics of the 

patient's Apfel and Sinclair scores, it was found that the patients 

who had mild risk based on the Apfel score were 42 people 

(71.2%) and 17 people with moderate risk (28.8%). Based on the 

Sinclair score, there were 13 people (22%) included mild risk and 

46 people (78%) having moderate risk. 

 

Table 2. Characteristics of the Apfel Score and the Sinclair 

Score 

 

Characteristic n(%) = 59 p-value 

Apfel 

Mild Risk 

Moderate 

Risk 

 

42 (71,2) 

17 (28,8) 

0,067 

Sinclair 

Mild Risk 

Moderate 

Risk 

 

13 (22) 

46 (78) 

0,45 

 

 

Sensitivity, Specificity, and AUC Apfel Score and Sinclair 

Score 

 In our diagnostic test, as shown in Table 3, it was found 

that the Sinclair score had a sensitivity of 69%, specificity 64%, 

and accuracy 61%, while the Apfel score had a sensitivity of 63%, 

specificity 77%, and accuracy 57%. 

 

Table 3. Sensitivity, Specificity, and AUC Apfel Score and Sinclair Score 

 

 Sensitivity Specificity AUC p- value 

Sinclair 69% 64% 0,61 0,03 

Apfel 63% 77% 0,57 

 

IV. DISCUSSION 

           In our study, it was found that the Sinclair score had a 

sensitivity of 69%, specificity 64%, and an accuracy of 0.61%, 

while the Apfel score had a sensitivity of 63%, specificity of 77%, 

and accuracy of 0.57%.  With a p value <0.05 which indicates a 

significant difference between the sensitivity and specificity of the 

Sinclair score compared to the Apfel score on the incidence of 

PONV in patients under general anesthesia. 

           Based on previous studies, the Apfel score had higher 

sensitivity and specificity than the Sinclair score, with the 

sensitivity and specificity of the Apfel score of 87.5% and 50.0%, 

while the Sinclair score was 70.8% and 22.7%[13]. Based on 

another study, the Apfel score was found to have better 

discriminatory and calibration properties for predicting PONV 

than the Sinclair score. In addition, the simplified Apfel score is 

also useful as a tool for risk assessment of PONV in clinical 

practice and for research purposes [14] 

           A study conducted at Hasan Sadikin Hospital, Bandung, 

stated that the sensitivity and specificity of Apfel scores were 

61.9% and 81% and the incidence of PONV in patients under 

general anesthesia was in accordance with the predicted Apfel 

scores. In this study, the Apfel score was considered to have good 

validity as a predictor of the incidence of PONV seen from the 

AUC value of 0.777 [15]. In patients with high Apfel scores and 

undergoing head and neck surgery, anesthesiologists can predict 

an increased risk of severe PONV associated with opioid-based 

intravenous patient-controlled analgesia (PCA IV) [16].  

           Another literature comparing the sensitivity and specificity 

of the Apfel and Sinclair scores stated that the Apfel score had a 

higher sensitivity than the Sinclair score, namely 79.5% vs. 73.1% 

(Apfel vs Sinclair). However, the specificity of Sinclair's score 

was higher than Apfel's score, which was 45.9% vs. 48.6% (Apfel 

vs Sinclair). Both scores were considered to have moderate 

confidence as predictors of PONV with AUC < 0.8 [12]. 

           In this study, 18.6% (11 people) experienced nausea. This 

is in line with previous studies[14] which described the incidence of 

PONV as ranging from 20 – 30% after general anesthesia, much 

more than the 9% reported by Sinclair, Chung, and Mezei. 

Interestingly, this latter study was very close to the incidence of 

severe nausea (8%) seen in the same population by Koivuranta et 

al [9]. 

           The incidence of PONV is known to increase with 

increasing Apfel scores. The addition of 1 Apfel score increases 

the incidence of PONV by about 20%. The percentage incidence 

of PONV in each Apfel score group in our study was similar to the 

predicted Apfel score [15,17]. 

           The Apfel score can also differentiate groups of patients at 

high risk and low risk for PONV. In one study, the cut-off value 

of Apfel score was 3. The value 3 had a higher incidence of 

PONV than Apfel score <3, with a statistically significant 

difference. The Apfel score value of 3 has a sensitivity of 61.9% 

and a specificity of 81.0%. This means that 61.9% of patients with 

Apfel 3 were predicted to have PONV [15]. 

           Apfel and Sinclair scores have significantly higher 

discriminating power than Palazzo, Gan, and Scholz scores. The 

adoption of such a significant score is recommended and a 

prophylactic antiemetic strategy should also be considered [18]. 
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V. CONCLUSION 

           There is a significant difference between the Sinclair score 

and the Apfel score, where the Apfel score had a sensitivity of 

63%, specificity of 77%, and accuracy of 57%. The Sinclair score 

obtained a sensitivity value of 69%, specificity of 64%, and 

accuracy of 61%, 

           The incidence of PONV was found in the Sinclair and 

Apfel scores, namely 18.6% (11 people) of patients experienced 

nausea and 81.4% (48 people) did not experience nausea. 

 

VI. SUGGESTION 

           The predictive PONV score can be used in everyday 

clinical practice to determine which patients are at high risk of 

developing PONV. In addition, future studies can compare 

Sinclair and Apfel's PONV prediction scores in different sample 

groups for more significant results. 

REFERENCES 

[1] 1.  Apfel CC, Heidrich FM, Jukar-Rao S, Jalota L, Hornuss C, Whelan RP, 
et al. Evidence-based analysis of risk factors for postoperative nausea and 
vomiting. Br J Anaesth [Internet] 2012;109(5):742–53. Available from: 
http://dx.doi.org/10.1093/bja/aes276 

[2] 2.  McCaul C, Buckley M, Hegarty A. Ambulatory anesthesia and 
postoperative nausea and vomiting: predicting the probability. Ambul Anesth 
2016;Volume 3:27–35.  

[3] 3.  Horn CC, Wallisch WJ, Homanics GE, Williams JP. 
Pathophysiological and neurochemical mechanisms of postoperative nausea 
and vomiting. BonEur J Pharmacol [Internet] 2014;5(722):55–66. Available 
from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3624763/pdf/nihms412728
.pdf 

[4] 4.  Bayter MJE, Peña PWE, Marquez MAM, Cárdenas-Camarena L, 
Macias AA, Rubio J, et al. Incidence of postoperative nausea and vomiting 
when total intravenous anaesthesia is the primary anaesthetic in the 
ambulatory patient population. Ambul Surg 2018;24(1):8–11.  

[5] 5.  Höhne C. Postoperative nausea and vomiting in pediatric anesthesia. 
Curr Opin Anaesthesiol 2014;27(3):303–8.  

[6] 6.  Sholihah A, Sikumbang KM, Husairi A. Gambaran Angka Kejadian 
Post Operative Nausea and Vomiting (PONV) di RSUD Ulin Banjarmasin 
Mei - Juli 2014. Berk Kedokt Unlam 2016;11(1):121.  

[7] 7.  Fadila TW. Analisis Faktor Risiko Postoperative Nausea and Vomiting 
Pada Pasien Yang Menjalani. 2020;(November).  

[8] 8.  Moon YE. Postoperative nausea and vomiting. Korean J Anesthesiol 
2014;67(3):164–70.  

[9] 9.  Bagir M, Sari D, Suryono B. PERBANDINGAN SKOR APFEL DAN 
SKOR SINCLAIR SEBAGAI PREDIKTOR PONV (Post Operative Nausea 

and Vomiting) PADA PASIEN DEWASA DENGAN ANESTESI UMUM 
Di RSUP Dr. SARDJITO YOGYAKARTA. 636:890.  

[10] 10.  Sosiawati F, Kirnantoro, Endarwati T. PERBEDAAN SENSITIVITAS 
SPESIFISITAS SKOR KOIVURANTA DAN SINCLAIR SEBAGAI 
PREDIKTOR POST OPERATIVE NAUSEA AND VOMITING PASCA 
ANESTESI UMUM DI RSUD WATES. :2–3.  

[11] 11.  Eberhart LHJ, Högel J, Seeling W, Staack AM, Geldner G, Georgieff 
M. Evaluation of three risk scores to predict postoperative, nausea and 
vomiting. Acta Anaesthesiol Scand 2000;44(4):480–8.  

[12] 12.  Gunawan MY. Perbandingan Sensitivitas Spesifisitas Skor Apfel, 
Koivuranta Dan Sinclair Sebagai Prediktor Ponv Pasca Anestesi Umum Di 
Gbpt Rsud Dr Soetomo. 2020;Available from: 
http://repository.unair.ac.id/id/eprint/83869 

[13] 13.  Kurnianingsih W, Susilo CB, Dewi SC. SENSITIVITAS 
SPESIFISITAS APFEL DAN SINCLAIR TERHADAP KEJADIAN POST 
OPERATIVE NAUSEA AND VOMITING PADA ANESTESI UMUM DI 
RS PKU MUHAMMADIYAH GAMPING. 2020;Available from: 
http://eprints.poltekkesjogja.ac.id/1134/4/4. Chapter 2.pdf 

[14] 14.  Pierre S, Benais H, Pouymayou J. Apfel’s simplified score may 
favourably predict the risk of postoperative nausea and vomiting. Can J 
Anesth 2002;49(3):237–42.  

[15] 15.  Hendro RT, Pradian E, Indriasari. Penggunaan Skor Apfel sebagai 
Prediktor Kejadian Mual dan Muntah Pascaoperasi di RSUP Dr. Hasan 
Sadikin Bandung. J Anestesi Perioper 2018;6(2):89–97.  

[16] 16.  Kim SH, Shin YS, Oh YJ, Lee JR, Chung SC, Choi YS. Risk 
assessment of postoperative nausea and vomiting in the intravenous patient-
controlled analgesia environment: Predictive values of the Apfel’s simplified 
risk score for identification of high-risk patients. Yonsei Med J 
2013;54(5):1273–81.  

[17] 17.  Apfel CC, Läärä E, Koivuranta M, Greim CA, Roewer N. A simplified 
risk score for predicting postoperative nausea and vomiting: Conclusions 
from cross-validations between two centers. Anesthesiology 
1999;91(3):693–700.  

[18] 18.  Apfel CC, Kranke P, Eberhart LHJ, Roos A, Roewer N. Comparison of 
predictive models for postoperative nausea and vomiting. Br J Anaesth 
[Internet] 2002;88(2):234–40. Available from: 
http://dx.doi.org/10.1093/bja/88.2.234 

 

AUTHORS 

First Author – Dani Maryudianto, Resident Anesthesiology and 

Intensive Therapy of USU Medical Faculty, H. Adam Malik 

Hospital Medan 

Second Author – Achsanuddin Hanafie, Department of 

Anesthesiology and Intensive Therapy of  USU Medical Faculty, 

H. Adam Malik Hospital Medan 

Third Author – Bastian Lubis, Department of Anesthesiology 

and Intensive Therapy of  USU Medical Faculty, H. Adam Malik 

Hospital Medan

 

 

 

 

 

http://dx.doi.org/10.29322/IJSRP.12.06.2022.p12625
http://ijsrp.org/

