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Abstract
Introduction: Thirst is one of the complications of
cardiac surgery, an unpleasant experience and one
of the causes of strong stress and anxiety in the
first 24 hours after surgery. Thirst tolerance is very
difficult for patients. The purpose of this study was
to determine the effect of effective fluids on thirst,
nausea and vomiting in patients undergoing coronary artery bypass graft surgery in patients admitted to the ICU of Cardiac surgery.
Method: This is a clinical trial in which 78 patients
were examined in two groups of experiment and
control. The experimental group was allowed to use
isotonic fluids and the control group was allowed to
use water after 1 hour after extubation up to 8 hours
later. The data collection form included demographic and clinical data and the clinical score of thirst,
nausea and vomiting. Data analysis was done using software (SPSS-23), descriptive statistical test,
and repeated measures analysis of variance.
Results: According to the results, there was no significant difference in the two groups (experiment
and control) in terms of thirst in 8 hours after extubation (p <0.96). Also, the severity of nausea was
not significantly different between the two groups at
any time after surgery (p <0. 94). The P value for the
two-domain Fisher test was 1 (p <0.9999) and the
P value for the Chi-square Pearson test was close
80

to one (p = 0.94), so the presence and absence of
vomiting in the patients in the two groups in 8 hours
after extubation had no significant difference.
Conclusion: By comparing the results, it is indicated
that, in order to reduce the intensity of thirst, the
severity of nausea and the reduction of vomiting
after coronary artery bypass grafting, isotonic fluid
is not different from water and it is necessary to find
more effective oral liquids with fewer side effects,
and that the current research is done with a higher
sample number and with different fluids.
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patient (i.e. the injection serum will remain inside the
plasma) (10).

Introduction
Cardiovascular disease is one of the most important causes
of mortality in men and women around the world. Each
year in Iran, 45% of all deaths are attributed to this disease
(1) and it is the first cause of Iranian deaths (2). Open
cardiac surgery is a common interventional treatment in
this disease, and about 35 to 50 thousand cases of cardiac
surgery are performed every year in Iran (3-4).
Patients undergoing coronary artery bypass graft surgery
often have unstable hemodynamic status after being
separated from the cardio-pulmonary pump. Failure to
provide sufficient volume and fluids to the body can lead
to systemic hypo-perfusion, tissue hypoxia and acidosis.
On the other hand, patients undergoing endothelial
circulation develop systemic inflammatory responses
from the pump and cause endothelial damage, which, by
increasing vascular permeability, leads to the interstitial
edema of various tissues of the body and decreases blood
volume. Therefore, proper and accurate replacement
of intravascular volume in these patients needs special
attention. Different views exist in determining the type
of alternative solution, and researchers have cited
various crystalloid and colloidal solutions in their papers.
But there is always the question as to which solution is
ideal. When using these solutions, not only their effects
on hemodynamic status are considered, but also the
side effects, inflammatory response, effects on vascular
endothelial integration, and the effect on the function of
various organs of the body, especially the kidneys, as well
as effects on the electrolytes, osmolarity, acidity, and the
coagulation status of the blood are important (5 and 2022).
Thirst is one of the complications of cardiac surgery and
an unpleasant experience after it and it is considered as
one of the causes of strong stress and anxiety in the first
24 hours after surgery [8]. It is very difficult to tolerate thirst
for patients so that hearing water and even washing the
floor can make it more difficult to tolerate thirst (9). In the
early hours of cardiac surgery, the control of fluid volume
is precisely determined in order to prevent the increase
of fluid in the extracellular space. On the other hand, the
patient feels guilty for not complying with the permissible
fluid intake (9 and 15).
Thirst is the most elemental sign in isotonic dehydration.
And after thirst, a decrease in skin turgor, tachycardia, dry
mucous membranes, dull eyes, lack of tears and oliguria
appear (9). Clinical symptoms of isotonic dehydration
appear when the volume of liquids is reduced to about 5%
of body weight. If the deficiency of body fluids exceeds
10%, it can also lead to death due to vascular collapse
(10). Correction and treatment of this condition is the
compensation of injection or oral fluids (10). The injection
of isotonic fluids, such as normal saline or serum ringer,
is a fairly good choice to compensate for lost volume in
dehydrated patients because sodium is not entered into
the intracellular space and the above fluids are distributed
only in the intravascular and interstitial tissues of the

Nausea and vomiting after cardiac surgery are a big
problem for patients. Nausea and vomiting can cause
aspiration, bleeding, wound closure, water and electrolyte
imbalance, delay in recovery, prolonged hospital stay,
increased intraocular pressure, increased intracranial
pressure, fatigue, anxiety, discomfort, dissatisfaction,
caring and increase the cost of hospitalization (11). On the
other hand, hydration of the patient, especially in people
who have been fasting for a long time, can be effective in
reducing nausea and vomiting (13).
In recent years, after general anesthesia and after surgery
other than gastrointestinal surgery, oral fluids were
forbidden for about 4-6 hours, and this prohibition was
to prevent general nausea and vomiting due to general
anesthesia and the need for an NPO to be patient for the
emergency time (8 and 15). However, studies have shown
the benefits and health of consuming oral fluids after
general anesthesia, such as quick return to normal diet,
faster mobility, faster bowel movement, decreased thirst
and increased satisfaction (8 and 15). Generally, from the
review of literature, there is little information about the time
of ingestion and some studies suggest that in children
undergoing minor surgery, water can be consumed 1 hour
after anesthesia and oral liquid therapy immediately after
the recovery phase of general anesthesia can be harmless
in surgery other than gastrointestinal surgery (8 and 15).
Also, the incidence of nausea and vomiting in these patients
has not been different from that of patients who had been
fasting up to 4 hours after anesthesia (6, 18 and 19).
With regard to the above, regarding the time and how to
commence the oral liquid after cardiac surgery, there is
not enough information available. We studied the effect of
isotonic fluids in comparison with controlled and free water
in the treatment of thirst and to evaluate the complications
of each of them in patients undergoing cardiac surgery, 1
hour after extubation.

Materials and Methods
This is a randomized controlled clinical trial. In this study,
there were two groups of experimental (test) and control
and the effect of oral consumption of isotonic and water
fluids on thirst, nausea and vomiting of patients undergoing
coronary artery bypass surgery in patients admitted
to the ICU unit of cardiac surgery in Kowsar hospital of
Semnan was examined. The sample size was 78. The
patients were selected by random sampling and randomly
assigned to two groups of test and control group. In the
test group, after 1 hour of extubation, patients can drink
100 cc of isotonic fluids for up to 8 hours. In the control
group, patients can drink 100 cc of water per hour for up
to 8 hours after extubation. These patients with the same
conditions (anesthetic drug and duration of the same
cardiovascular pump) have undergone cardiac arrest
surgery in the Kowsar Medical Center of Semnan.
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The data collection tool was a demographic profile including
age, sex and type of surgery, and thirst and nausea of
the patients based on NRS (Numeric Rating Scale) was
examined. The NRS method is used in most studies to
measure pain. This tool is also used in several studies
to investigate thirst. The patients rate their thirst and
nausea on a scale of 0 (without thirst or nausea) up to 10
(maximum value of the experienced thirst or nausea) (1718). The method of evaluation of thirst in the NRS method
was instructed to patients after extubation. The presence
or absence of vomiting was objectively investigated by the
researcher. The severity of thirst and illness was measured
every hour for up to 8 hours after the onset of oral fluid
therapy.
Inclusion criteria of the research
• Patients with coronary artery bypass grafts who had been
under coronary artery bypass grafting
• In middle age (between 45 and 85 years old) and both
genders can be studied
• The patient has provided informed consent to enter the
study

Exclusion criteria of the research
• Having nausea and vomiting before taking fluids
• Receiving anti-nausea medicines
• Receiving liquids via NGT
Given that in diabetic patients undergoing surgery, BS
was repeatedly checked and with insulin infusion in the
first 24 hours, blood glucose was in the normal range, the
presence of diabetes did not create a prohibition to enter
the study.
The analysis of data was done using the SPSS23 software
and based on the following models, statistical tests were
used.
• Independent T test was used to “determine and compare
the mean of thirst test between two groups of test and
control.
• To determine and compare the mean score of nausea
severity between two groups of test and control,
independent t-test was used.
• To determine and compare the frequency of vomiting
between two groups of test and control, Chi-square
Pearson test was used.

Findings
In this study, 78 patients were evaluated in two groups of test (39 subjects) and control (39 patients). The total number
of samples was 84; 2 of them due to receiving metoclopramide after inoculation, 1 subject due to nursing mistake in the
choice of fluid (in the patient who was consuming water, 1 time isotonic fluid was given and the patient subsequently had
vomiting) and 2 subjects due to re-transfer to the operating room, were excluded from the intervention.
Table 1: Distribution of patients in two groups based on demographic characteristics

As the table shows, 70% of the control group were men and 30% were women. In the test group, 84.2% of the samples
were men and 15.8% were women. The two groups have the same gender distribution and have no significant difference
(p = 0.13). And the two groups had the same distribution in all age groups (p = 0.778).
In terms of age, in the control group, 12.5% of the samples were 40-49 years old, 35% of the samples were 50-59
years old, 32.5% of the samples were aged 60-69 years old and 20% aged 70-79 years. In the control group, 4% of
the samples were age 40-49-, 26.5%, age 50-59, 50% were 60-69, and 13% were 70-79. Chi-Square test was used to
assess the consistency of the two groups in terms of sex distribution. The two groups had the same distribution in all
age groups (p = 0.778).
Table 2 shows the mean and standard deviation of the thirst intensity in patients in the two groups 8 hours after surgery.
Mean and standard deviation of thirst intensity in experimental and control groups immediately after extubation were 8.3
± 2.2 and 8.1 ± 2.5 with p = 0.69, respectively.
One hour later, 7.2 ± 2.7 and 6.7 ± 2.7 with p = 0.45
Two hours later, 6.7 ± 3.3 and 6.2 ± 3.1, with p=0.46
Three hours later, 5.8 ± 2.7 and 5.1 ± 3.1 with p=0.24
Four hours later, 5 ± 1.3 and 4.8 ± 3.4 with p=0.67
Five hours later, 4.3 ± 3.2 and 4.2 ± 3.7 with p = 0.88
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Six hours later, 3.8±3.3 and 3.6± 3.7 with p = 0.86
Seven hours later, 3.4±3.1 and 3.3.± 3.1 with p = 0.81
Eight hours later, 3.1 later3.1 and 3.1 ± 3.7 with p = 0.95
The two groups did not have a significant difference in thirst for each of the 8 periods.
Table 2: The mean and standard deviation of thirst intensity in patients in the two groups 8 hours after
surgery

Table 3: The mean and standard deviation of severity of nausea in patients in the two groups 8 hours after
surgery

Table 3 shows the mean and standard deviation of severity of nausea in patients in the two groups within 8 hours
of surgery. Mean and standard deviation of severity of nausea in experimental and control groups immediately after
extubation were 0.18 ± 1. 1 and 2.2 ± 0.55 with (p value = 0.36), respectively.
One hour later, 0.13 ± 0.8 and 0.33 ± 1.6 with p = 0.51
Two hours later, 0.6 ± 0.0 and 0.15 ± 0.6, with p=0.16
Three hours later, 0 ± 0.0 and 0.10 ± 0.6 with p=0.33
Four hours later, 0.8 ± 0.48 and 0.38 ± 1.7 with p=0.31
Five hours later, 0.26 ± 1.6 and 0.10 ± 0.6 with p = 0.55
Six hours later, 0.34±1.6 and 0.10 ± 0.6 with p = 0.39
Seven hours later, 0.05±0.32 and 0.13.± 0.79 with p = 0.60
Eight hours later, 0.34±1.6 and 0.38 ± 1.7 with p = 0.93
Based on the above values, it can be concluded that the severity of nausea was not significantly different between the
two groups at any time after surgery.
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Table 4 Vomiting status in patients in two groups within 8 hours of surgery

Table 4 shows the vomiting status in patients in the two groups within 8 hours of surgery. The vomiting rate was 7.8% in
the experimental group and 7.5% in the control group and lack of vomiting was 92.2% in the control group and 92.5% in
the control group. Based on these values, the p values for the two-Range Fisher test was one. There was no significant
difference between the two groups (p <0.9999). In addition, the p value for the Chi-square Pearson test was also close
to one, which confirms insignificant difference between the two groups (p = 0.94).
incidence of nausea and vomiting was very low and about
6%, which was not a valuable subject for research.

Discussion
In a study by Oktay, the first group was allowed to drink
regular fluids after transferring the patient to the recovery
room. In the second group, until 1 hour after dispensing
(discharging) and in the third group up to 2 hours after
discharge, the patient remained NPO. There was no
significant difference in the frequency of nausea and
vomiting in the three groups (16). As it is seen, Oktay’s
study results are consistent with the current study.
In Yin’s study titled ’Early onset of oral fluid intake after
general anesthesia’, 500 patients received water 4 hours
after general anesthesia, and 500 patients consumed 0.5
cc / kg of water after improving in the anesthetic phase.
20 minutes after water intake in the second group, the
incidence of vomiting was very low and no significant
differences were observed at the same time (p> 0.05) (14).
That was consistent with the recent study.
In Radice’s study (54 patients in two groups after cardiac
surgery) the first group could not drink water, and the second
group consumed free fluids after 1 hour of extubation. The
information showed that drinking water after 1 hour after
extubation without significant increase in the occurrence
of nausea, has a positive effect on thirst (15), and that the
intensity of thirst was inconsistent with the current study in
terms of severity of nausea.
The study of Ramezanian and Najafi in two groups of
control (only essential fluid intake) and intervention group
(intake of essential fluids plus 10 ml / per 1 kg body weight
of Ringer serum) showed that the incidence of nausea
and vomiting was significantly lower in the intervention
group and moderate fluid therapy reduced the incidence of
postoperative nausea and vomiting. Regarding the intake
of oral liquids in addition to intravenous fluids in the current
study, the reduction in incidence of nausea and vomiting
was consistent in both studies (17).
Considering that in similar articles, the incidence of nausea
and vomiting after coronary artery bypass surgery was
estimated to be 42% - 47% and after general anesthesia
was 16% and 36%, it was believed that the incidence of
nausea and vomiting was high and the study was effective
in this regard. But in the Kowsar Hospital of Semnan, the
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Conclusion
In relation to the research hypothesis that “the mean of
thirst score in the test group is different with the control
group”, the results of the t test for thirst did not show a
significant difference between the two groups of the test
and control during the 8 time periods (p < 0.96). Therefore,
the research hypothesis was not accepted (confirmed).
Also, in the hypothesis “frequency of nausea in the test
group is different with the control group”, according to (p
<0.94), it can be concluded that the severity of nausea was
not significantly different between the two groups at any
time after surgery. Therefore, the research hypothesis was
not accepted (confirmed).
The third hypothesis states that “the frequency of vomiting
in the test group is different to the control group”, which is
due to the fact that the P value for the two-domain Fisher
test was one, thus there was no significant difference
between the two groups (p <0.9999). In addition, the P
value for the Chi-square Pearson test is also close to one,
which confirms the insignificant difference between the two
groups (p = 0.94); as a result of this hypothesis is also
rejected.
In this study, we concluded that in order to quench the thirst
after coronary artery bypass surgery, isotonic fluids have
no advantage over water in terms of thirst and reduced
fluid intake side-effects, such as nausea and vomiting.
And water and isotonic liquids are similar in relieving the
severity of thirst and the low degree of complications.

Application of the findings
In order to relieve thirst in various conditions such as postfasting, after surgery, in long-term thirst, in athletes and
people who are forced to remain in the heat for a long
time it is always a question of what is the best oral liquid
to relieve thirst. The findings of this study showed that
there is no difference between water and isotonic fluid in
thirst quenching. And in cases where quenching the thirst
with edible liquids is very important, the use of water and
isotonic fluids is in the same position.
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The matters and results obtained in this study suggest that
in the absence of water, it is possible to use isotonic fluids
such as lemon juice, honey, juice, etc. to relieve thirst.
Because of no significant difference in thirst, nausea and
vomiting, this study showed that oral isotonic fluids can be
a good alternative to water.
Since oral isotonic liquids in terms of quenching thirst and
complications such as nausea and vomiting is similar to
water, it can help to quench thirst in certain conditions,
such as water poisoning.
Study Limitations
The effect of anesthetic drugs can make the patient unable
to score a thirst and nausea after extubation. It might also
be better to complete thirst-quenching, liquids are given
to patients and the time for complete thirst quenching
thus achieved. But due to the fact that after 8 hours, the
patient’s diet became commonplace, it interfered with oral
rehydration and thirst-quenching. Therefore, the thirst was
measured up to 8 hours after extubation.
Suggestions for next research
Considering that with a sample size of 78 patients, the
difference in the intensity of thirst was not significant in
experimental and control groups, it is recommended that
this study be carried out with a higher number of samples
and with numerous isotonic fluids, including lemon juicehoney. Also, due to the low incidence of nausea and
vomiting in Semnan Kowsar Hospital, it is recommended
to repeat this research in treatment centers with a high
rate of nausea and vomiting incidence. In addition, in
similar studies, the volume of fluids consumed by the
patient before thirst can also be recorded and examined,
in order to identify the fluids that can quench thirst with
less volume. Also, despite the fact that the NRS chart in
some studies has been used to measure thirst, but due to
the effects of anesthetic drugs, it is better to use a different
method in this regard.
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