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Abstract
Background Good knowledge conjoined with evident practice of postoperative nausea, and vomiting
management is vital for the optimal management of patients. On the other hand, inadequate knowledge
and poor practice of health professionals on postoperative nausea vomiting risk reduction and
management come up with complications, reduce patient satisfaction, increase patient, and hospital
costs.

Objective To assess knowledge, practice, and predictors of knowledge regarding postoperative nausea
and vomiting management among health professionals working in referral hospitals in northwest
Ethiopia. Methods A multicenter cross-sectional study was conducted on 407 health professionals from
February 27 to March 30, 2019, in referral hospitals in northwest Ethiopia. Strati�ed random Sampling
followed by simple random sampling was used to select the study participants. Both bivariable and
multivariable logistic regression were used to identify factors associated with the knowledge level of
health professionals in PONV management. In the multivariable analysis, variables with a p-value <0.05
were considered statistically signi�cant.

Results 52.8% of the study participants had good knowledge of PONV management (95% CI: 47.9-57.2).
Male professionals were 1.95 times more likely knowledgeable as compared with females. The odds of
physicians being knowledgeable were 5.36 times more likely than midwives, while the odds of
anesthetists being knowledgeable were 3.88 times more likely than midwives. Professionals trained on
PONV management were 5.32 (AOR: 5.32; 95%CI: 1.58, 17.89) times more likely knowledgeable than
those who did not train.

Conclusions Nearly �fty % of healthcare providers working in the perioperative working areas had poor
knowledge of PONV management. Gender, profession, and training on PONV management were factors
signi�cantly affecting the knowledge level of health professionals. Regular training seminars, continuous
professional development, adherence to the latest guidelines, and conducting clinical audits are
recommended to increase knowledge and improve the practices of health professionals in postoperative
nausea vomiting management.

Background
Postoperative nausea and vomiting is a common undesirable side effect of surgery and anesthesia,
which results in patients with simple to severe complications (1, 2). It also decreases patient and family
satisfaction with overall healthcare (1). The incidence of PONV in adults reaches 25–30%, and this
incidence increases up to 60–80% in high-risk patients (3). A study done in Ethiopia showed that the
incidence of PONV was 36.2% (2). Knowledge of health care professionals on PONV and antiemetic
prescription practices causes PONV still undertreated(4). Poor knowledge about PONV management
negatively affects the patient, but there are situations in which health professionals can’t intervene PONV
even if the factors causing nausea, and vomiting are identi�ed by professionals (5). Knowledge and
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perception of health professionals regarding the consequences of PONV are limited, which leads them
not to give attention to prevention strategies (6).

The practice pattern of most health professionals depends on pharmacological management without
giving attention to non-pharmacological treatment approaches (7). Even though there was an
advancement in anesthesia, anti-emetic drugs, and management strategies for PONV, the incidence is still
high (8). To improve PONV management practice, health professionals should have good knowledge of it
and need to properly implement treatment standards before and after PONV occurrence (11).

Methods And Materials
A multi-center cross-sectional study was conducted from February 27 to March 30, 2019, in referral
hospitals in Northwest Ethiopia. The study was conducted at Debre Markos, Felege Hiwot, Tibebe Ghion,
and University of Gondar Referral hospitals of northwest Ethiopia. All physicians, anesthetists, nurses,
and midwives who were working in the operation room, recovery room, and surgical wards during the
study period were recruited in the study. Strati�ed random sampling followed by a simple random
sampling technique was employed to get the study participants. A total of 424 health professionals
participated in the study. The total number of health care professionals was obtained from the human
resource management (HRM) of each referral hospital. The study participants included in the study were
proportionate depending on the number of professionals in each referral hospital.

The data were collected using a self-administered questionnaire, and the knowledge part of the
questionnaire was taken from a previous study done in Canada with some modi�cation to different
professions with a reliability coe�cient (Cronbach’s alpha) of 0.78 (13). The practice questionnaire was
taken from an evidence-based practice tool prepared by a multidisciplinary panel of experts on PONV
management with some modi�cations (22).

The data were entered into Epidata version 4.2 and exported to SPSS version 20 for analysis. Descriptive
statistics were carried out, and both bi-variable and multivariable logistic regression analyses were used
to identify factors associated with the knowledge level of health professionals. Variables with a p-value
of less than < 0.2 in the bivariable logistic analysis were �tted into a multivariable logistic regression
analysis. Both crude odds ratio (COR) in bivariable logistic regression and adjusted odds ratio (AOR) in
multivariable logistic regression with the corresponding 95% con�dence interval were calculated to show
the strength of association. In multivariable logistic regression analysis, variables with a p-value < 0.05
were considered statistically signi�cant.

Ethical clearance was obtained from the UoG College of Medicine and Health Science, School of
medicine ethical review committee. Written informed consent was obtained from each study participant.

Operational de�nitions
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Good knowledge: When 60% or more knowledge questions are answered by respondents, who are
expected to have the necessary knowledge about PONV and treat effectively (12, 13).

Poor knowledge: If less than 60% of knowledge questions are answered by respondents, they have poor
knowledge about PONV and treat ineffectively(12, 13).

Postoperative nausea, and vomiting management: Includes components of PONV prevention/risk
reduction and postoperative PONV intervention up to post-discharge time (22, 26).

Results

Demographic and work-related characteristics of the study
participants
A total of 407 study participants were involved in this study, with a response rate of 96%. There were
seventeen incomplete questionnaires which were excluded from the data. The majority of health
professionals were a Bachelor of Science degree (57%) with less than �ve years of work experience
(68.3%). A large number of study participants worked in the recovery room and surgical wards (Table 1).
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Table 1
Socio-demographic characteristics of the study participants, northwest Ethiopia, 2019, (n = 407).

Variables Frequency (n) Percentage (%)

Age in years    

< 25 83 20.4

25–30 222 54.5

31–35 75 18.4

36 and above 27 6.6

Sex    

Male 272 66.8

Female 135 33.2

Profession    

Physician 151 37.1

Anesthetist 43 10.6

Nurse 118 29

Midwife 95 23.3

Educational level    

BSc degree 232 57.0

Master’s degree 80 19.7

Resident 72 17.7

Specialist and above 23 5.7

Work experience (years)    

< 5 278 68.3

5–10 92 22.6

Above 10 37 9.1

Speci�c work area    

Operation room only 30 7.4

Recovery room only 69 17.0

*Ward (general surgery ward, orthopedic surgical ward, gynecology ward, obstetrics surgical ward,
ophthalmic wards).
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Variables Frequency (n) Percentage (%)

ward* 193 47.4

Operation room and recovery room 115 28.3

Learn the PONV management course in an academic class.    

Yes 353 86.7

No 54 13.3

Take training on PONV management    

Yes 21 5.2

No 386 94.8

*Ward (general surgery ward, orthopedic surgical ward, gynecology ward, obstetrics surgical ward,
ophthalmic wards).

Knowledge of the study participants regarding PONV
management
52.8% of the study participants had good knowledge of PONV management. Physicians (70.9%) and
anesthetists (69.8%) were equivalently answered greater than 60% of the knowledge questions (Fig. 2).

The mean percentage score of correctly answered questions from the aggregate score was 59.6%.
“Women are more likely to suffer from PONV than men and metoclopramide can cause drowsiness”, were
the most answered questions, whereas “the majority of patients are more worried about pain than PONV”
was the least answered question (Table 2).
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Table 2
knowledge questions answered correctly by health professionals working in referral hospitals of

northwest Ethiopia, 2019, (n = 407).

Knowledge questions Frequency
(n)

Percentage
(%)

The overall incidence of PONV is less than ten percent (F) 240 59.0

Women are more likely to suffer from PONV than men (T) 341 83.8

The majority of patients are more worried about pain than PONV (F) 94 23.1

PONV is unpleasant, but, rarely causes a delay in recovery time after
surgery (F)

124 30.5

There is a strong relationship between motion sickness and PONV (T) 283 69.5

Prolonged pre-operative fasting can result in PONV (T) 262 64.4

Use of inhalational anesthetic agents by anesthetists help to reduce the
incidence of PONV (F)

169 41.5

Opioids can affect PONV because they increase gastric motility (F) 169 41.5

When transporting back to the ward from recovery room supine position
is best for preventing PONV (F)

241 52.6

If there is no evidence of abdominal distention, sips of �uid can usually
be recommended two hours after surgery (T)

205 50.4

Surgery greater than 30 minutes increase the risk of PONV (T) 303 74.4

Regional anesthesia increases the risk of PONV (F) 198 48.6

Gynecological surgeries are high-risk procedures for PONV (T) 281 69

Pediatrics patients age < 3 years are at higher risk for PONV than older
children.

174 42.8

Cimetidine is a dopaminergic antagonist anti-emetic drug (F) 266 65.4

Hypertension is more likely to cause PONV than hypotension (F) 227 55.8

Nausea is a normal reaction to surgery and does not need any
intervention unless it results in vomiting (F)

223 54.8

Adequate IV �uid hydration is an effective strategy for reducing the
baseline risk for PONV (T)

330 81.1

Smokers are less likely to experience PONV (T) 205 50.4

PONV is more common following orthopedic surgery (F) 204 50.1

The correct answer to the questions: F = false, T = true
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Knowledge questions Frequency
(n)

Percentage
(%)

TIVA with ketamine is preferred for prevention of PONV (F) 167 41.0

Dexamethasone is considered an effective anti-emetic, especially after
laparoscopic surgery (T)

322 79.1

Metoclopramide can cause drowsiness (T) 341 83.8

Acupuncture is a none pharmacological prophylaxis for PONV (T). 327 80.

Promethazine can be administered in any IV site (F) 250 61.4

The correct answer to the questions: F = false, T = true

Practice of the study participants on PONV management
This study showed that 7.9% of health professionals had guidelines in their workplace and 18.7% of
professionals responded that they had given antiemetic’s based on guidelines. 71.9% of the anesthetists
had guidelines in their workplace, and 38.2% gave antiemetics based on guidelines (Fig. 3).

28.5% of the study participants were provided antiemetic prophylaxis while 95.6% were managing post-
operative nausea vomiting after surgery. Provision of antiemetic prophylaxis based on risk strati�cation
and without risk strati�cation was done by a small number of respondents as compared to that didn’t
give antiemetic prophylaxis (Table 3).
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Table 3
the practice of health professionals in PONV management working in referral hospitals of northwest

Ethiopia, 2019, (n = 407).

Practice questions Profession

  Physician
n(%)

Anesthetist
n(%)

Nurse
n(%)

Midwife
n(%)

Responsible to administer antiemetic
prophylaxis

       

Yes 69(45.7%) 39(90.7%) 6(5.1%) 2(2.1%)

No 82(54.3%) 4(9.3%) 112(94.9%) 93(97.9%)

Stratify patients based on risk factors        

Yes 27(17.9%) 26(60.5%) 14(11.9%) 11(12.0%)

No 124(82.1%) 17(39.5%) 104(88.1%) 81(88.0%)

Give antiemetic’s based on risk factors        

Yes 15(9.9%) 26(60.5%) 4(3.4%) 1(1.1%)

No 136(90.1%) 17(39.5%) 114(96.6%) 94(98.9%)

Anti-emetic prophylaxis for low-risk
patients

       

No anti-emetic 3(18.8%) 6(23.1%) 0(0.0%) 0(0.0%)

Single anti-emetic 11(68.8%) 18(69.2%) 4(100.0%) 2(100.0%)

Two anti-emetics 2(12.5%) 2(7.7%) 0(0.0%) 0(0.0%)

More than two antiemetic 0(0.0%) 0(0.0%) 0(0,0%) 0(0.0%)

Anti-emetic prophylaxis for moderate-
risk patients

       

No anti-emetic 1(6.7%) 0(0.0%) 0(0.0%) 0(0.0%)

Single anti-emetic 1(6.7%) 6(23.1%) 1(25.0%) 0(0.0%)

Two anti-emetics 13(86.7%) 17(65.4%) 3(75.0%) 1(100.0%)

More than two antiemetic 0(0.0%) 3(11.5%) 0(0.0%) 0(0.0%)

Anti-emetic prophylaxis for high-risk
patients

       

No anti-emetic 0(0.0%) 1(3.8%) 0(0.0%0 0(0.0%)

Single anti-emetic 0(0.0%) 0(0.0%) 1(25.0%) 0(0.0%)
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Practice questions Profession

Two anti-emetics 6(40.0%) 8(30.8%) 1(25.0%) 0(0.0%)

More than two antiemetic 9(60.0%) 17(65.4%) 2(50.0%) 1(100.0%)

Give anti-emetic prophylaxis without
risk strati�cation

       

Yes 55(36.4%) 13(30.2%) 2(1.7%) 0(0.0%)

No 96(63.6%) 30(69.8%) 116(98.3%) 95(100.0%)

Give anti-emetics as a multimodal
approach

       

Yes 35(63.6%) 12(85.7%) 1(50.0%) 0(0.0%)

No 20(36.4%) 2(14.3%) 1(50.0%) 0(0.0%)

Responsible to manage nausea
&vomiting postoperatively at
recovery/surgical ward

       

Yes 149(98.7%) 28(65.1%) 117(99.2%) 95(100%)

No 2(1.3%) 15(34.9%) 1(0.8%) 0(0.0%)

Give antiemetic at recovery room or
surgical wards

       

Yes 149(100.0%) 27(96.4%) 117(100.0%) 95(100.0%)

No 0(0.0%) 1(3.6%) 0(0.0%) 0(0.0%)

Apply multimodal drug management if
nausea and vomiting occur
postoperatively

       

Yes 64(43.0%) 23(82.1%) 51(43.6%) 24(25.3%)

No 85(57.0%) 5(17.9%) 66(56.4%) 71(74.7%)

Apply a non-pharmacological treatment
approach

       

Yes 151(100.0%) 42(97.7%) 118(100.0%) 93(97.9%)

No 0(0.0%) 1(2.3%) 0(0.0%) 2(2.1%)

Factors associated with knowledge of health professionals
regarding PONV management



Page 11/20

The multivariable logistic regression analysis showed that male professionals were 1.95 (AOR: 1.95;
95%CI: 1.20, 3.17) times more likely knowledgeable as compared with females. The odds of physicians
being knowledgeable were 5.36 (AOR: 5.36; 95%CI: 2.20, 13.05) times more likely than midwives, and the
odds of anesthetists being knowledgeable were 3.88 (AOR: 3.88; 95%CI: 1.66, 9.08) times more likely than
midwives. Professionals who took training on PONV management were 5.32 (AOR: 5.32; 95%CI: 1.58,
17.89) times more likely knowledgeable than professionals who did not take training (Table 4).
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Table 4
Factors affecting the knowledge level of health professionals working in referral hospitals in northwest

Ethiopia (n = 407).

Variables Knowledge level Crude odds ratio Adjusted
odds ratio

p-
value

  Good
215
(52.8%)

Poor
192(47.2%)

(95% CI) (95% CI)  

Sex          

Male 166(77.2%) 106(55.2%) 2.75(1.79, 4.21) 1.95 (1.20,
3.17)

0.007*

Female 49(22.8%) 86(44.8%) 1    

Profession          

Physician 107(49.8%) 44(22.9%) 0.07(0.02,0 .30) 5.36(2.20,
13.05)

0.00*

Anesthetist 30(14.0%) 13(6.8%) 0.19(0.04, 0.86) 3.88(1.66,
9.08)

0.002*

Nurse 44(20.5%) 74(38.5%) 0.15(0.03, 0.69) 1.06(0.58,
1.94)

0.85

Midwife 34(15.7%) 61(31.8%) 1    

Level of education          

BSc degree 97(45.1%) 135(70.3%) 1    

Master’s degree 53(24.7%) 27(14.1%) 2.73(1.61, 4.65) 0.87(0.41,
1.82)

0.71

Resident 44(20.5%) 28(14.6%) 2.19(1.27, 3.76) 0.50(0.20,
1.26)

0.14

Specialist and above 21(9.8%) 2(1.0%) 14.61(3.35,63.80) 3.10(0.59,
16.27)

0.18

learned PONV in
academic classes

         

Yes 194(90.2%) 159(82.8%) 1.92(1.07, 3.45) 0.86(0.45,
1.66)

0.65

No 21(9.8%) 33(17.2%) 1    

Took training          

*= p-value < 0.05 1 = reference
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Variables Knowledge level Crude odds ratio Adjusted
odds ratio

p-
value

Yes 17(7.9%) 4(2.1%) 4.04(1.33,12.21) 5.32 (1.58,
17.89)

0.007*

No 198(92.1%) 188(97.9%) 1    

*= p-value < 0.05 1 = reference

Discussion
Knowledge and evident practice of health professionals on PONV risk reduction and management
approaches have a great role in the reduction of PONV following anesthesia and surgery. This study
showed that the knowledge level of health professionals on PONV was 52.8% (95% CI: 47.9–57.2). This
result was relatively similar to a study done in Singapore on which 50.6% of the respondents had good
knowledge of PONV management in pediatric patients (4). The mean percentage score of correctly
answered questions from the aggregate score was 59.6%, which was similar to a study done in Canada
with a mean percentage score of 61.34% (13). The likely reason might be due to the similarity of some
knowledge questions of PONV management.

Gender was associated with knowledge of PONV in this study, and males were more likely to answer
knowledge questions about PONV than females with AOR: 1.72 (1.06, 2.81). This result was different
from a study done in Chicago, on the knowledge of certi�ed registered nurse anesthetists in which
females had a higher knowledge level than males (mean score of 45.82 vs. 43.21) (14). This might be
due to the variation in knowledge questions or variation in the profession and extent of education, since
this study included a variety of professions with different levels of education.
Type of profession was another factor that was associated with knowledge of PONV management, and
the odds of physicians being knowledgeable were 5.36 (AOR: 5.36; 95% CI: 2.20, 13.05) times more likely
than midwives, while the odds of anesthetists being knowledgeable was 3.88 (AOR: 3.88; 95%CI: 1.66,
9.08) times more likely than midwives. This variation may be due to the experience of PONV
management or interprofessional variation in the scope of training on PONV management (27). Health
professionals who took training for PONV were associated with the knowledge level of PONV
management in which the odds of health professionals who took training were 5.32(AOR: 5.32; 95%CI:
1.58, 17.89) times more likely knowledgeable than those who did not take the training. This might show
that training might improve the knowledge level of health professionals in PONV management (28).

Prevention of PONV by giving prophylactic antiemetic drugs and early management when PONV occurs
is vital in the reduction of PONV (7). However, due to a lack of standard protocols for the prevention and
management of PONV, variations in the availability of antiemetic drugs, and other factors lead to
variations in the practice of PONV prevention and management (23). In this study majority of antiemetic
prophylaxis was provided by anesthetists 90.7%; p < 0.001 as compared with physicians 45.7%; p < 0.001,
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nurses 5.1%; p = 0.001 and midwives 2.1%; p < 0.001). This was higher than that in a study done in
Switzerland among surgeons and anesthesiologists in which they were found that anesthesiologists
practice antiemetic prophylaxis than surgeons (77% vs. 45%; p < 0.01) (11). This discrepancy may be due
to differences in the task handling the responsibility of professionals, differences in educational level,
and variation in the number of professionals involved in the study.

In this study, all professionals equivalently responded to the application of non-pharmacological
management of PONV, physicians 100.0%, anesthetist 97.7%, nurse 100.0%, and 97.9% of midwives. This
result is similar to the study done in the USA in which �uid administration and nasal oxygen were the
most commonly applied non-pharmacologic management (7). The limitation of this study was the use of
a knowledge assessment tool validated in the nursing profession for all health professionals, and there
may be recall bias in practice assessment tools due to individual differences in responding practice
questions. The other weakness of this study may be that some factors associated with knowledge of
PONV management were not discussed in other studies due to the limited number of studies on this
topic.

Conclusion
Nearly �fty % of healthcare providers working in perioperative working areas had poor knowledge of
PONV management. Gender, profession, and training on PONV management were factors signi�cantly
affecting the knowledge level of health professionals. Anesthetists were more working on antiemetic
prophylaxis provision and the majority of PONV management following surgery was done by nurses,
midwives, and physicians.
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Figure 1

Schematic presentation of the sampling procedure.
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Figure 2

Knowledge level of health professional based on the �eld of study in referral hospitals of northwest
Ethiopia, 2019 (n=407).
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Figure 3

Health professionals who have guidelines in their workplace and give antiemetic based on the guideline
recommendations.


