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ABSTRACT
Introduction: Postoperative nausea and vomiting (PONV) is 
the most common side effect of anaesthesia, as reported by 
patients in the postoperative period. The overall incidence of 
PONV, according to various authors, is in the 8–92% range. The 
latest research on the pathophysiology of vomit reflexes has 
played an important role in changing the perception of PONV and 
introduction of PONV prevention, which significantly improves 
patient comfort by reducing the number of complications and 
shortening the length of the hospital stay.
The aim of the study was to analyse the incidence of PONV  
in gynaecological patients.
Materials and methods: The study was conducted among  
300 women, patients of the Surgical Gynaecology and Gynaecologi-
cal Oncology Clinic for Adults and Girls at the Independent Public 
Clinical Hospital No. 2 of the Pomeranian Medical University in 
Szczecin, who underwent surgery due to a variety of gynaeco-
logical conditions in the period from May to October 2015. The 
research tool was the author’s own questionnaire containing  
22 closed-ended questions. The questionnaire included demo-
graphics as well as an assessment of the state of the women’s health 
in terms of complications (nausea, vomiting), and substance use 
(tobacco, alcohol). Patient medical records were also analysed.
Results: The results demonstrated: 1) no relationship between 
the socio-demographic variables and the incidence of nausea and 

vomiting in the postoperative period; 2) no relationship between 
PONV and specific medical variables, such as alcohol use, body 
mass index (BMI), administration of opioids such as fentanyl and 
fentanyl plus morphine; 3) a relationship between the type of 
surgery, anaesthesia used, smoking, and the incidence of nausea 
and vomiting; 4) a high risk of nausea and vomiting in patients 
after administration of spinal morphine into the subarachnoid 
space; 5) metabolic diseases, diseases of the lower digestive 
tract, respiratory conditions, and motion sickness had a nega-
tive influence on the incidence of PONV.
Conclusions: 1. The type and duration of surgery as well as the 
type of anaesthesia and opioids used affected the incidence of 
nausea and vomiting in the postoperative period. If possible, 
every effort should be made to shorten the duration of surgery, 
perform surgery laparoscopically and administer drugs, which 
do not affect the incidence of nausea and vomiting. 2. There is 
a need for organisational changes in hospitals regarding the 
introduction and compliance with ERAS, in particular, with 
regard to the withdrawal of food and drink before surgery.  
3. The use of chewing gum strongly reduced the incidence of 
nausea and vomiting. Therefore, it would be important to intro-
duce, as a standard practice, this non-pharmacological preven-
tion method in the postoperative period.
Keywords: nausea; vomiting; PONV; prevention; gynaecology; 
risk factors.

INTRODUCTION

Postoperative nausea and vomiting (PONV) is the most com-
mon side effect of anaesthesia, as reported by patients in the 
postoperative period. The overall incidence of PONV, accord-
ing to various authors, is in the 8–92% range [1]. Postopera-
tive nausea and vomiting can lead to numerous complications, 
including dehydration, electrolyte imbalance, venous pressure 
increase, bleeding or breaking of sutures or aspiration pneu-
monia. As a result, these complications increase the length of 
hospital stay, significantly increasing the costs of medical care 
and reducing patient satisfaction [2, 3].

The latest research on the pathophysiology of vomit reflexes 
has played an important role in changing the perception of 
PONV and the introduction of PONV prevention, which sig-
nificantly improves patient comfort by reducing the number 

of complications and shortening the length of the hospital 
stay [4]. Despite all the research and reports, it is difficult 
to find a “golden means” in preventing the incidence of PONV. 
However, predicting PONV should always be taken into account 
when planning anaesthesiological management, whereas pre-
vention, prophylaxis and treatment should be standard in eve-
ryday practice.

The aim of the study was to analyse the incidence of PONV 
in gynaecological patients.

MATERIALS AND METHODS

The study was conducted among 300 women, patients of the 
Surgical Gynaecology and Gynaecological Oncology Clinic for 
Adults and Girls at the Independent Public Clinical Hospital 

* This article is based on thesis titled “Analysis of PONV incidence in gynaecological patients” by Arleta Wojciechowska, presented on Faculty of Health Sciences of Pomeranian 
Medical University in Szczecin. Thesis supervisor: MD Dorota Ćwiek. The original contains: 92 pages, 36 tables, 28 drawings and 98 bibliography items.
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No. 2 of the Pomeranian Medical University in Szczecin, who 
underwent surgery due to a variety of gynaecological condi-
tions in the period May to October 2015.

The data collection method adopted was a diagnostic sur-
vey containing 22 closed-ended questions and medical record 
analysis. The questionnaire covered demographics as well as 
an assessment of the state of the women’s health in terms of 
complications (nausea, vomiting), and substance use (tobacco, 
alcohol). Based on the acquired data, body mass index (BMI) 
was calculated. Analysis of the anaesthetics records helped 
to determine the type of anaesthesia and surgery, its duration, 
the pharmacotherapy during anaesthesia, the prevention of 
PONV and the duration of withdrawal of food and drink dur-
ing the perioperative period. Data concerning medical his-
tory, including the symptoms of PONV, was collected prior 
to surgery. The assessment of patient well-being, including 
the perioperative factors, was made the 1st day after surgery.

Analysis of the results was conducted using PQStat ver 1.6. 
Dichotomic variables were characterised by the relative number 
and frequency (%) of occurrence of a particular characteris-
tic. The frequency of differences between relative occurrence 
frequencies of each qualitative variable was assessed using χ2 
test. The significance level (p) equaled 0.05 (acceptable type 
I error). The classification of significance levels was as follows: 
p > 0.05 – statistically non-significant difference or correlation, 
p < 0.05 – statistically significant difference or correlation.

RESULTS

Table 1 shows the socio-demographic and health data of the 
respondents. The majority lived in a city (80.67%). Most women 
had secondary school education (40.66%), 29.67% had voca-
tional education and 29.67% had higher education. The major-
ity of women were in a relationship (75.0%). More than half 
of the respondents (62.34%) were characterised by good eco-
nomic status. A satisfactory financial situation was reported by 
25.33% of the patients, 8.33% of them said their economic status 
was very good and 4.0% described it as unsatisfactory. Over 
a quarter of the respondents (26.0%) were addicted to smoking 
tobacco. Most of them declared occasional alcohol consump-
tion (76.34%), while 23.0% abstained from drinking.

Only 38.33% of the respondents were not burdened with 
additional health conditions. The most common ailments 
were cardiovascular diseases (40.0%) and endocrine disor-
ders (15.0%). Additionally, 12.7% of the patients suffered from 
motion sickness and 12.0% suffered from upper digestive tract 
diseases. Chronic respiratory (8.67%) and metabolic condi-
tions (8.67%) occurred in few respondents. Based on the BMI 
calculated for each patient, they were qualified into 3 groups: 
normal body weight (42.7%), underweight (4.0%) and over-
weight (53.3%). 

Table 2 shows data concerning the course of the preopera-
tive and postoperative period. Laparoscopic surgery was per-
formed for 51.0% of the respondents, laparotomic method was 
used in 38.0% of them, and 13.33% underwent plastic surgery 

of the genital organs. In 7 cases, a decision about swapping the 
method from laparoscopy to laparotomy during surgery was 
made. Endotracheal anaesthesia was given to 59.66% of the 
patients, while 42.66% of them received spinal anaesthesia. 
Analysing the duration of surgery, 14.33% lasted more than  
2 h, 38.0% lasted no more than 2 h, 36.67% lasted no more 
than 1 h, and 11.0% lasted no more than 0.5 h. During anaesthe-
sia, fentanyl was used in 43.99% of the respondents, fentanyl 
and morphine was used in 21.52% of the patients, and spinal 
morphine was used in 34.49% of them. As a PONV preven-
tive measure, the women were given Ondansetron (70.67%), 
Ondansetron and Dexaven (25.33%) or Metoclopramid (0.67%). 
However, 3.33% of the respondents were not given any form of 
pharmaceutical prevention (they were patients who received 
spinal anaesthesia without spinal morphine). Non-pharma-
ceutical PONV prophylaxis in the form of chewing gum was 
used in 49.67% of women. Most women (77.67%) did not eat 
for more than 10 h prior to surgery, which is inadvisable. The 
longest withdrawal of drink, also inconsistent with enhanced 
recovery after surgery recommendation (ERAS), lasted more 
than 10 h (48.0%). As many as 49.33% of the patients did not 
eat for more than 10 h after surgery, 16.67% started eating 
after 10 h, and 15.67% started eating within 6 h after surgery. 
Only 30.33% of the examined women started drinking within 
3 h after surgery, 20.67% after 4 h, and 19.67% after 6 h. The 
analysis of the course of postoperative period showed that 
63.67% of the respondents declared a lack of nausea. As much 
as 28.33% of the respondents experienced nausea on the 1st 
day after surgery, and 13.0% of them on the 2nd day. Moreover, 
the vast majority of the patients (79.33%) did not experience 
vomiting after surgery. This ailment affected 16.33% of the 
women on the 1st day and 7.0% on the 2nd day after surgery.

Table 3 shows the results of the χ2 test of the incidence of 
nausea and vomiting in relation to the preparation for surgery 
and its course. The analysis showed that there are statistically 
significant differences between the incidence of nausea and 
vomiting, and laparoscopy. Women who underwent laparo-
scopic surgery more seldom experienced nausea and vomiting 
(p < 0.0001). Statistically significant differences were observed 
between the incidence of nausea and vomiting, and laparotomy 
(p < 0.0001). The occurrence of nausea and vomiting was higher 
in patients who underwent laparotomy. There were no differ-
ences between the incidence of nausea and vomiting, and the 
surgical method in women who underwent a plastic surgery 
of the genital organs (p > 0.05).

It was observed that endotracheal anaesthesia was sig-
nificantly negatively associated with nausea and vomiting  
(p < 0.0001). The incidence of nausea and the incidence of vomit-
ing were, respectively, 2 and 3 times lower in patients who were 
given endotracheal anaesthesia. Spinal anaesthesia was also 
significantly positively associated with the incidence of nau-
sea and vomiting (p < 0.0001). Women who were given spinal 
anaesthesia suffered from nausea twice as often as the rest of 
the patients, with vomiting occurring 3 times more frequently.

Nausea and vomiting were neither significantly associated 
with the use of fentanyl nor fentanyl plus morphine (p > 0.05). 
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TABLE   1. Socio-demographic and health data of the respondents 

Residence n = 300 (%) Marital status n = 300 (%)

rural 58 (19.33) single 75 (25.00)

urban 242 (80.67) in a relationship 225 (75.00)

Education n = 300 (%) Smoking n = 300 (%)

vocational 89 (29.67) yes 78 (26.00)

secondary 122 (40.66) no 222 (74.00)

higher 89 (29.67)

Socio-economic status n = 300 (%) Alcohol consumption n = 300 (%)

very good 25 (8.33) none 69 (23.00)

good 187 (62.34) occasional 229 (76.34)

satisfactory 76 (25.33) few times a week 1 (0.33)

unsatisfactory 12 (4.00) every day 1 (0.33)

Coexisting conditions n = 300 (%) BMI n = 300 (%)

endocrine 45 (15.00) underweight 12 (4.00)

metabolic 26 (8.67) normal 128 (42.70)

lower digestive tract 5 (1.67) overweight 160 (53.30)

upper digestive tract 36 (12.00)

respiratory 26 (8.67)

cardiovascular 120 (40.00)

motion sickness 38 (12.70)

none 115 (38.33)

The analysis showed that nausea occurred in 1/3 of the patients, 
whereas 1/5 of them experienced vomiting. However, there 
was a highly significant positive relation with the use of spi-
nal morphine (p < 0.01) and administering this drug involved 
a higher risk of the incidence of nausea and vomiting.

The observation proved that pharmaceutical prevention of 
PONV did not significantly affect the incidence of nausea and 
vomiting (p > 0.05), while nausea and vomiting were signifi-
cantly negatively associated with the use of non-pharmaceutical 
prevention (p < 0.01 and p < 0.05 respectively). Chewing gum 
significantly reduced the prevalence of nausea and vomiting.

The analysis of the incidence of nausea and vomiting in rela-
tion to the duration of surgery showed that vomiting was signif-
icantly associated with the duration of surgery (p < 0.01), unlike 

nausea (p > 0.05). A prolonged duration of surgery resulted in 
more frequent incidence of vomiting.

Table 4 shows the correlation between the incidence of nau-
sea and vomiting, and socio-demographic variables and BMI. 
No statistical relationships were observed in relation to any 
variable (p > 0.05).

In Table 5 shows the incidence of nausea and vomiting in 
relation to tobacco and alcohol consumption. Significant differ-
ences were observed between smoking and the occurrence of 
nausea (p = 0.01). Smokers were less likely to experience nausea 
in the postoperative period. However, there were no such dif-
ferences in the case of vomiting (p = 0.18). Occasional alcohol 
consumption had no significant effect on experiencing nausea 
and vomiting by the patients after surgery (p > 0.05).
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TABLE   2. Data concerning the course of preoperative and postoperative period

Type of surgery n = 300 (%) Opioids used during anaesthesia n = 300 (%)

laparoscopic method 153 (51.00) Fentanyl 139 (43.99)

laparotomic method 114 (38.00)* Fentanyl + Morphine  68 (21.52)

plastic surgery of genital organs 40 (13.33) Spinal Morphine 109 (34.49)

Type of anaesthesia n = 300 (%) Non-pharmaceutical PONV 
prevention n = 300 (%)

endotracheal 179 (59.66) chewing gum 149 (49.67)

spinal 128 (42.66) without chewing gum 151 (50.33)

Duration of surgery n = 300 (%) Pharmaceutical PONV prevention n = 300 (%)

up to 0.5 h 33 (11.00) Ondansetron 212 (70.67)

up to 1 h 110 (36.67) Ondansetron + Dexaven 76 (25.33)

up to 2 h 114 (38.00) Metoclopramid 2 (0.67)

more than 2 h  43 (14.33) none 10 (3.33)

Withdrawal of food prior to surgery n = 300 (%) Withdrawal of drink prior 
to surgery n = 300 (%)

3 h 0 (0) 3 h 13 (4.33)

4 h 0 (0) 4 h 4 (1.34)

5 h 0 (0) 5 h 2 (0.66)

6 h 2 (0.66) 6 h 13 (4.33)

10 h 65 (21.67) 10 h 124 (41.34)

more than 10 h 233 (77.67) more than 10 h 144 (48.00)

Withdrawal of food after surgery n = 300 (%) Withdrawal of drink after surgery n = 300 (%)

3 h 5 (1.66) 3 h 91 (30.33)

4 h 20 (6.67) 4 h 62 (20.67)

5 h 30 (10.00) 5 h 37 (12.33)

6 h 47 (15.67) 6 h 59 (19.67)

10 h 50 (16.67) 10 h 34 (11.33)

more than 10 h 148 (49.33) more than 10 h 17 (5.67)

Incidence of nausea n = 300 (%) Incidence of vomiting n = 300 (%)

yes 109 (36.33) yes 62 (20.67)

no 191 (63.67) no 238 (79.33)

Incidence of nausea n = 300 (%) Incidence of vomiting n = 300 (%)

1st day after surgery 85 (28.33) 1st day after surgery 49 (16.33)

2nd day after surgery 39 (13.00) 2nd day after surgery 21 (7.00)

no 191 (63.67) no 238 (79.33)

* in 7 of the operations during laparoscopy, a decision was made to convert to laparotomy
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TABLE   3. The incidence of nausea and vomiting in relation to the type of surgery and anaesthesia, drugs used prior to surgery, duration of surgery and non- 
-pharmaceutical prevention of postoperative nausea and vomiting

Variable

Nausea Vomiting

no  
n = 191 (%)

yes  
n = 109 (%) χ2 p no  

n = 238 (%)
yes  

n = 62 (%) χ2 p

Ty
pe

 o
f s

ur
ge

ry

laparoscopy yes  
no

114 (74.51)  
77 (52.38)

39 (25.49) 
70 (47.62)

15.87 
df = 1 <0.0001 138 (90.20) 

100 (68.03)
15 (9.80) 
47 (31.97)

22.47 
df = 1 <0.0001

laparotomy yes  
no

56 (49.12) 
135 (72.58)

58 (50.88) 
51 (27.42)

16.81 
df = 1 <0.0001 73 (64.03) 

165 (88.71)
41 (35.97) 
21 (11.29)

26.25 
df = 1 <0.0001

plastic surgery 
of genital organs

yes  
no

26 (65.00) 
165 (63.46)

14 (35.00) 
95 (36.54)

0.03 
df = 1 0.850 32 (80.00) 

206 (79.23)
8 (20.00) 
54 (20.77)

0.01 
df = 1 0.910

Ty
pe

 o
f 

an
ae

st
he

si
a endotracheal yes  

no
130 (72.63) 
61 (50.41)

49 (27.37) 
60 (49.59)

15.40 
df = 1 <0.0001 159 (88.83) 

79 (65.29)
20 (11.17) 
42 (34.71)

24.40 
df = 1 <0.0001

spinal yes  
no

67 (52.34) 
124 (72.09)

61 (47.66) 
48 (27.91)

12.37 
df = 1 0.0004 84 (65.62) 

154 (89.53)
44 (34.38) 
18 (10.47)

25.59 
df = 1 <0.0001

Dr
ug

s u
se

d

Fentanyl/MF yes  
no

190 (63.76) 
1 (50.00)

108 (36.24) 
1 (50.00)

0.16 
df = 1 0.6868 237 (79.53) 

1 (50.00)
61 (20.47) 
1 (50.00)

1.06 
df = 1 0.3040

Spinal MF yes  
no

55 (50.46) 
136 (71.20)

54 (49.54) 
55 (28.80)

12.91 
df = 1 0.0003 72 (66.05) 

166 (86.91)
37 (33.94) 
25 (13.09)

18.41 
df = 1 <0.0001

PONV 
prevention

yes  
no

176 (62.86) 
15 (75.00)

104 (37.14) 
5 (25.00)

1.19 
df = 1 0.2754 221 (78.93) 

17 (85.00)
59 (21.07) 
3 (15.00)

0.42 
df = 1 0.5171

non- 
-pharmaceutical 
prevention 
(chewing gum)

yes  
no

106 (71.14) 
85 (56.29)

43 (28.86) 
66 (43.71)

6.93 
df = 1 0.0085 126 (84.56) 

112 (74.17)
23 (15.44) 
39 (25.83)

4.81 
df = 1 0.0282

Du
ra

tio
n 

of
 s

ur
ge

ry

up to 0.5 h 26 (78.79) 7 (21.21)

6.25 
df = 3 0.1001

28 (84.85) 5 (15.15)

13.46 
df = 3 0.0037

up to 1 h 74 (67.27) 36 (32.73) 98 (89.09) 12 (10.91)

up to 2 h 65 (57.02) 49 (42.98) 80 (70.18) 34 (29.82)

more than 2 h 26 (60.47) 17 (39.53) 32 (74.42) 11 (25.58)

df – statistical significance factor; p – statistical significance
Table 4 shows the correlation between the incidence of nausea and vomiting, and socio-demographic variables and BMI. No statistical relationships were observed 
in relation to any variable (p > 0.05).
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TABLE   4. Correlations between the incidence of nausea and vomiting, socio-demographic variables, BMI and use of stimulants

Variable

Nausea Vomiting

no  
n = 191 (%)

yes  
n = 109 (%) χ2 p no  

n = 238 (%)
yes  

n = 62 (%) χ2 p

Ag
e

<50 years old 103 (66.88) 51 (33.12)
1.41 

df = 1 0.2342

129 (83.77) 25 (16.23)
3.79 

df = 1 0.0515

>50 years old 88 (60.27) 58 (39.73) 109 (74.66) 37 (25.34)

Re
si

de
nc

e urban 148 (61.16) 94 (38.84)
3.41 

df = 1 0.06

188 (77.69) 54 (22.31)
2.07 

df = 1 0.15

rural 43 (74.14) 15 (25.86) 50 (86.21) 8 (13.79)

M
ar

ita
l s

ta
tu

s

single 53 (70.67) 22 (29.33)
2.12 

df = 1 0.1455

64 (85.33) 11 (14.67)
2.20 

df = 1 0.1384

in a relationship 138 (61.33) 87 (38.67) 174 (77.33) 51 (22.67)

Ed
uc

at
io

n

higher 52 (58.40) 37 (41.60)

1.73 
df = 2 0.4203

73 (82.10) 16 (17.9)

1.33 
df = 2 0.5140secondary 79 (64.75) 43 (35.25) 98 (80.33) 24 (19.67)

vocational 60 (67.40) 29 (32.60) 67 (75.30) 22 (24.7)

So
ci

o-
ec

on
im

ic
al

 s
ta

tu
s very good 14 (56.00) 11 (44.00)

1.10 
df = 3 0.7780

22 (88.00) 3 (12.00)

1.67 
df = 3 0.6438

good 118 (63.10) 69 (36.90) 145 (77.54) 42 (22.46)

satisfactory 51 (67.11) 25 (32.89) 61 (80.26) 15 (19.74)

unsatisfactory 8 (66.67) 4 (33.33) 10 (83.33) 2 (16.67)

BM
I

low 11 (91.70) 1 (8.33)

4.48 
df = 2 0.1065

12 (100.00) 0 (0)

3.28 
df = 2 0.1937normal 82 (64.06) 46 (35.94) 101 (78.90) 27 (21.10)

high 98 (61.30) 62 (38.70) 125 (78.10) 35 (21.90)

df – statistical significance factor; p – statistical significance

Table 6 shows PONV in relation to the incidence of various 
conditions. Nausea was not significantly associated with any 
of the analysed conditions (p > 0.05). However, vomiting was 
significantly related to metabolic conditions, mainly diabetes 
(p < 0.01). Patients with such diseases experienced vomiting 
twice as often as the rest of the respondents. Similarly, vom-
iting was significantly more common in women with lower 
digestive tract diseases (p < 0.05). In those patients, vomiting 
occurred 3 times more frequently than in patients with no such 

conditions. Vomiting was also significantly related to cardio-
vascular diseases and motion sickness (p < 0.05) and in both 
cases, vomiting was more common in the examined group.

Table 7 shows the incidence of nausea and vomiting in rela-
tion to the withdrawal of food and drink prior to surgery as 
well as after surgery. Only the withdrawal of food after sur-
gery was significantly associated with nausea and vomiting 
(p < 0.01). A prolonged withdrawal often increased the risk of 
nausea and vomiting.
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TABLE   6. Postoperative nausea and vomiting in relation to the incidence of other conditions

Variable

Nausea Vomiting

no  
n = 191 (%)

yes  
n = 109 (%) χ2 p no  

n = 238 (%)
yes  

n = 62 (%) χ2 p

Co
ex

is
te

nt
 c

on
di

tio
ns

metabolic yes
no

13 (50.00) 
178 (64.96)

13 (50.00) 
96 (35.04)

2.30 
df = 1 0.1295 15 (57.69) 

223 (81.39)
11 (42.31) 
51 (18.61)

8.13 
df = 1 0.0043

endocrine yes
no

24 (53.33) 
167 (65.49)

21 (46.67) 
88 (34.51)

2.44 
df = 1 0.1180 34 (75.56) 

204 (80.00)
11 (24.44) 
51 (20.00)

0.46 
df = 1 0.1180

lower digestive 
tract

yes
no

2 (40.00) 
189 (64.07)

3 (60.00) 
106 (35.93)

1.23 
df = 1 0.2672 2 (40.00) 

236 (80.00)
3 (60.00) 
59 (20.00)

4.80 
df = 1 0.0285

upper digestive 
tract

yes
no

20 (55.56) 
171 (64.77)

16 (44.44) 
93 (35.23)

1.16
df = 1 0.2807 28 (77.78) 

210 (79.55)
8 (22.22) 
54 (20.45)

0.06 
df = 1 0.8059

respiratory yes
no

15 (57.69) 
176 (64.23)

11 (42.31) 
98 (35.77)

0.44 
df = 1 0.5075 19 (73.08) 

219 (79.93)
7 (26.92) 
55 (20.07)

0.68 
df = 1 0.4097

cardiovascular yes
no

76 (63.33) 
115 (63.89)

44 (36.67) 
65 (36.11)

0.01 
df = 1 0.9219 88 (73.33) 

150 (83.33)
32 (26.67) 
30 (16.67)

4.39 
df = 1 0.0361

motion sickness yes
no

20 (52.63) 
171 (65.27)

18 (47.37) 
91 (34.73)

2.29 
df = 1 0.1302 25 (65.79) 

213 (81.30)
13 (34.21) 
49 (18.70)

4.87 
df = 1 0.0274

df – statistical significance factor; p – statistical significance

TABLE   5. Incidence of nausea and vomiting in relation to tobacco and alcohol consumption

Variable

Nausea Vomiting

no  
n = 191 (%)

yes  
n = 109 (%) χ2 p no  

n = 238 (%)
yes  

n = 62 (%) χ2 p

St
im

ul
an

ts

smoking tobacco 59 (75.64) 19 (24.36)

6.53 df = 1 0.01

66 (84.62) 12 (15.38)

1.79 df = 1 0.1805
not smoking 
tobacco 132 (59.46) 90 (40.54) 172 (77.48) 50 (22.52)

drinking alcohol 147 (63.64) 84 (36.36)

0.00 df = 1 0.9841

186 (80.52) 45 (19.48)

0.86 df = 1 0.3532

not drinking alcohol 44 (63.77) 25 (36.23) 52 (75.36) 17 (24.64)

df – statistical significance factor; p – statistical significance
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TABLE   7. The incidence of nausea and vomiting in relation to the withdrawal of food and drink

Variable

Nausea Vomiting

no  
n = 191 (%)

yes  
n = 109 (%) χ2 p no  

n = 238 (%)
yes  

n = 62 (%) χ2 p

W
ith

dr
aw

al
 o

f f
oo

d 
(p

rio
r t

o 
su

rg
er

y) 3 h 0 (0) 0 (0)

1.34 
df = 2 0.5103

0 (0) 0 (0)

1.20 
df = 2 0.5483

4 h 0 (0) 0 (0) 0 (0) 0 (0)

5 h 0 (0) 0 (0) 0 (0) 0 (0)

6 h 2 (100.00) 0 (0) 2 (100.00) 0 (0)

10 h 43 (66.15) 22 (33.85) 54 (83.08) 11 (16.92)

more 146 (62.66) 87 (37.34) 182 (78.11) 51 (21.89)

W
ith

dr
aw

al
 o

f d
rin

k 
(p

rio
r t

o 
su

rg
er

y) 3 h 10 (76.90) 3 (23.01)

7.97 
df = 5 0.1577

12 (92.03) 1 (7.70)

4.39 
df = 5 0.4953

4 h 2 (50.00) 2 (50.00) 2 (50.00) 2 (50.00)

5 h 2 (100.00) 0 (0) 2 (100.00) 0 (0)

6 h 11 (84.60) 2 (15.40) 11 (84.60) 2 (15.40)

10 h 73 (58.87) 51 (41.13) 99 (79.84) 25 (20.16)

more 93 (64.58) 51 (35.42) 112 (77.78) 32 (22.22)

W
ith

dr
aw

al
 o

f f
oo

d 
(a

ft
er

 s
ur

ge
ry

) 3 h 3 (60.00) 2 (40.00)

21.52 
df = 5 0.0006

4 (80.00) 1 (20.00)

19.17 
df = 5 0.0018

4 h 15 (75.00) 5 (25.00) 19 (95.00) 1 (5.00)

5 h 25 (83.30) 5 (16.70) 28 (93.30) 2 (6.70)

6 h 39 (82.90) 8 (17.10) 44 (93.60) 3 (6.40)

10 h 31 (62.00) 19 (38.00) 38 (76.00) 12 (24.00)

more 78 (52.70) 70 (47.30) 105 (70.95) 43 (29.05)

W
ith

dr
aw

al
 o

f d
rin

k 
(a

ft
er

 s
ur

ge
ry

) 3 h 55 (60.40) 36 (39.60)

5.90 df = 5 0.3162

74 (81.30) 17 (18.70)

7.67 
df = 5 0.1754

4 h 41 (66.10) 21 (33.90) 53 (85.50) 9 (14.50)

5 h 25 (67.60) 12 (32.40) 30 (81.10) 7 (18.90)

6 h 43 (72.90) 16 (27.10) 47 (79.70) 12 (20.30)

10 h 19 (55.90) 15 (44.10) 24 (70.59) 10 (29.41)

more 8 (47.10) 9 (52.90) 10 (58.82) 7 (41.18)

df – statistical significance factor; p – statistical significance
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DISCUSSION 

The main task of the medical team is to ensure patient safety in 
the perioperative period [5]. Proper anaesthetic and operative 
management play an important role. Rules of conduct, includ-
ing a wide range of aspects dealing with patients in the perio-
perative period from both an anaesthesiological and operative 
point of view, have been provided by the ERAS guidelines. The 
Society for Ambulatory Anaesthesia (SAMBA) has also pub-
lished guidelines concerning PONV, since they are one of the 
most common complications. These symptoms significantly 
lower satisfaction from surgery and anaesthesia. According 
to the Apfel scale, the disorder is present in 20–30% of the gen-
eral surgery population and in 70–80% of the patients in a high 
risk group [6]. Women undergoing gynaecological surgeries 
are a particular group of patients because of the increased 
risk of PONV [7].

Scales and protocols estimating the probability of nausea 
and vomiting, which in many cases are part of a perioperative 
anaesthesiological questionnaire, often assist in predicting 
PONV. The obtained information helps in successful preven-
tion and treatment of these disorders. Preventing complica-
tions positively affects not only patients but also hospitals 
by lowering medical costs and shortening the length of the 
hospital stay and rehabilitation [8, 9].

The factors predisposing PONV include: female sex, age, 
smoking tobacco, BMI, coexistent diseases (including motion 
sickness). It is difficult to determine which of the factors are 
responsible for the incidence of nausea and vomiting and 
to what degree they are so. In our research, no relation between 
socio-demographic variables (age, education, marital status, 
socioeconomic status, place of residence) and the incidence 
of PONV was observed. It is important to highlight that the 
group of respondents was homogenous in terms of sex and 
consisted only of women. Other researchers pay particular 
attention to the factor of female sex. Studies by Sokół-Kobiel-
ska and Muszyński show that vomiting occurred 3 times more 
often in women than in men [10]. Moreno et al. reported simi-
lar results [11]. 

Many sources indicate obesity as a factor increasing the 
incidence of PONV since gastric emptying and peristaltic move-
ments of the digestive tract are slower in obese people. Our 
study showed that patient BMI had no statistically significant 
effect on the incidence of nausea and vomiting in the postope-
rative period (p > 0.05), although they occurred in women with 
high or normal BMI more frequently than in women with low 
BMI, where they were practically absent. Studies conducted 
by Cierzniakowska et al. among obese people showed that BMI 
did not affect the prevalence of PONV (p > 0.05) [12]. There are 
other studies suggesting a similar relationship [13]. 

Abstinence from smoking is a factor that increases the inci-
dence of PONV. Our study shows a significant negative diffe-
rence between the incidence of nausea and smoking cigarettes 
(p < 0.05). Smokers experienced nausea in the postoperative 
period less often than the non-smoking women. In the case 
of vomiting, there were no similar relationships (p > 0.05). 

Søreide et al. [14] and Søreide and Ljungqvist [15] achieved 
similar results. With reference to ERAS groundwork and guide-
lines concerning optimal preoperative care, patient health, 
their biological potential should be enhanced prior to surgery 
in order to reduce the number of complications. According 
to ERAS, active smokers should cease smoking one month 
before surgery [16]. 

Significant relationships were observed between the inci-
dence of PONV and the surgical method. The highest incidence 
of PONV was observed in patients treated with laparotomic 
surgery. The incidence of nausea in those patients was 2 times 
higher and the incidence of vomiting was 3 times higher than 
in other women. Grabowska-Gaweł et al. [17] and Lerman [18] 
achieved similar research results. Cierzniakowska et al. claims 
that gynaecological laparotomy is one of the factors increasing 
the risk of PONV [12]. Our study shows that women who under-
went laparoscopic surgery experienced nausea and vomiting 
less frequently (p < 0.0001). In the case of plastic surgery of 
the genital organs, there was no association with nausea and 
vomiting (p > 0.05). According to Apfel et al. [9, 19], there is 
no relationship between the type of surgery and the incidence 
of PONV. They claim that it is primarily caused by the use of 
inhalation anaesthetics [19].

There is a significant relationship between the incidence 
of nausea and vomiting, and the type of anaesthetic used. Our 
study shows that the type of anesthesia divided the respon-
dents in terms of the incidence of PONV. Nausea and vomi-
ting occurred less frequently after endotracheal anaesthesia  
(p < 0.01). The incidence of nausea and the incidence of vomiting 
were, respectively, 2 and 3 times lower than in other patients. 
On the other hand, spinal anesthesia significantly affected the 
incidence of nausea and vomiting (p < 0.01).

It is believed that synthetic opioids cause vomiting, although 
we can observe an individual tendency to vomit as a reaction 
to the type and dosage of some drugs. Due to a relatively long 
life-time, morphine is mentioned 1st in the frequency of cau-
sing nausea. Our study shows no significant differences in the 
incidence of nausea and vomiting, depending on the drug used 
during endotracheal anaesthesia – fentanyl plus morphine in 
comparison to administering only fentanyl (p < 0.05). A highly 
significant relationship was observed in the case of admini-
stering spinal morphine during spinal anaesthesia (p < 0.01), 
which resulted in a more frequent incidence of nausea and 
vomiting. Kortilla achieved similar results in their works [20]. 
Almost all anesthetics used in the perioperative period have 
a degree of vomit-inducing properties, which increase the inci-
dence of PONV [17]. 

The analysis of the results of our research shows that nausea 
is not associated with the duration of surgery (p > 0.05), whe-
reas vomiting differentiated women in this regard, which was 
statistically significant (p < 0.01). A prolonged duration of sur-
gery resulted in a more frequent incidence of vomiting. 

Pharmaceuticals which limit the incidence of PONV were 
used as a preventive measure in the studied group of gyne-
cological patients. As regards this prevention, the women 
were given Ondansetron (70.67%), Ondansetron and Dexaven 
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(25.33%) or Metoclopramid (0.67%). However, patients who 
received spinal anaesthesia without spinal morphine were 
not given any form of pharmaceutical prevention (3.33%). Our 
study shows that nausea and vomiting were not significantly 
associated with pharmaceutical PONV prevention (p > 0.05). In 
the research conducted by Sokół-Kobielska and Maruszyński, 
administering Metoklopramid was not statistically signifi-
cant, whereas administering high doses of Ondansetron sub-
stantially lowered the incidence of vomiting. Combining those  
2 drugs delivered the expected result as there was no incidence 
of vomiting [10]. Morończy and Krasnodębski [21] and Olender 
and Durlik [22] achieved similar results. 

Postoperative nausea and vomiting can lead to postopera-
tive intestinal obstruction. Research done by Noble et al. [23] 
proves that introducing chewing gum after surgery lowers the 
incidence of postoperative intestinal obstruction by imitating 
the presence of food in patient’s mouth, stimulating bowel 
movement, and activating gastrointestinal reflex, secretion of 
gastric juices and production of neurohormonal mediators [21, 
22]. In our study, almost half of the women were given chewing 
gum (49.67%). The rest of the respondents (50,33%) did not 
receive this form of prevention due to their age (min. 18-years-
-old, max. 88-years-old). Using dentures was an excluding fac-
tor. Our study shows that chewing gum limits the incidence 
of nausea and vomiting, which significantly differentiates the 
respondents (p < 0.01, p < 0.05). Grzechnik and Godzisz achie-
ved similar results [24]. Morończyk and Krasnodębski stress 
the beneficial influence of chewing gum on the postoperative 
period [21, 22]. Thus, it seems to be appropriate to introduce 
this element into the postoperative care. It should be noted 
that it is a low-cost undertaking.

The conducted research shows no significant differen-
ces between the incidence of nausea and coexisting diseases  
(p > 0.05). However, vomiting occurred more frequently in 
the presence of metabolic diseases, mainly diabetes (p < 0.01), 
and lower digestive tract diseases, cardiovascular diseases 
and motion sickness (p < 0.05). Sokół-Kobielska and Maru-
szyński [10] and Grabowska-Gaweł et al. [17] both mention that 
motion sickness increases the risk of PONV, which was con-
firmed by our study.

According to the guidelines of the European Society of Ana-
esthesiology, withdrawal of solid food and clear fluids before 
surgery should last 6 h and 2 h, respectively. Our study shows 
that as many as 77.67% of the respondents did not eat for more 
than 10 h before surgery, and in most cases (95.67%) withdrawal 
of drinks lasted for more than 4 h. Such behaviour was incon-
sistent with the guidelines of the European Society of Ana-
esthesiology and ERAS programme. A prolonged withdrawal 
of drink leads to dehydration which subsequently intensifies 
PONV. Beverages rich in carbohydrates are beneficial in the 
postoperative period but serving them is an infrequent practice 
in Polish hospitals. Gustafsson et al. [16] and Nikodemski [25] 
claim that beverages rich in carbohydrates have a positive 
impact on patients. Proper duration of the withdrawal of food 
after surgery depends on its extent, thus not allowing for unam-
biguous and precise rules. However, it is recommended to start 

postoperative feeding as early as possible. Postoperative fasting 
was apparent in our study, as 49.33% of the respondents did not 
eat for more than 10 h after surgery, contrary to the satisfactory 
withdrawal of drink after surgery (30.33% of the respondents 
drank within 3 h after surgery). Studies show that almost half 
of all surgical patients are undernourished and dehydrated 
in the perioperative period [21, 22]. The observed duration of 
the withdrawal of food after surgery in our study was asso-
ciated with the incidence of nausea and vomiting. A prolonged 
withdrawal increased the risk of nausea and vomiting, which 
highly differentiated the respondents (p < 0.01). 

Implementing the recommendations as well as introducing 
standards and procedures that force their complete implemen-
tation are major issues in clinical practice because evidence-
-based medicine and evidence-based nursing practice will 
ensure patient safety, high quality care and patient satisfaction. 
Despite the existence of worldwide guidelines concerning the 
postoperative care of patients undergoing planned surgery, it 
appears that they are not implemented into routine procedures. 
Programmes that improve the health status and recovery of 
patients after surgery should have a place in the organisational 
structures of units, whereas education should not only cover 
patients but also their families and their therapeutic team as 
part of regular trainings.

CONCLUSIONS

1.	 The type and duration of surgery as well as the type of 
anaesthesia and opioids used affected the incidence of nausea 
and vomiting in the postoperative period. If possible, every 
effort should be made to shorten the duration of surgery, per-
form surgery laparoscopically and administer drugs which 
do not affect the incidence of nausea and vomiting.

2.	 There is a need for organisational changes in hospitals 
regarding the introduction and compliance with ERAS, in par-
ticular, with regard to the withdrawal of food and drink before 
and after surgery.

3.	 The use of chewing gum strongly reduced the incidence of 
nausea and vomiting. Therefore, it would be important to intro-
duce, as a standard practice, this non-pharmacological preven-
tion method in the postoperative period.
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