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ABSTRACT

Keywords: Purpose: Thirst is one of the most bothersome symptoms experienced by surgical patients. Effective thirst
postoperative intervention and management in the Post Anesthesia Care Unit (PACU) and hospital wards is critical be-
_thifSt cause patients are less sedated and more aware than in the past. There is a need to review the literature on
1ce the identification and management of thirst in the inpatient and PACU settings. The aim of this systematic
‘C/\?;?er review was to examine the available evidence on the effectiveness of oral cold applications on thirst in
postoperative patients.
Design: This was a systematic review study. Articles in PUBMED, Web of Science, ScienceDirect, TUBITAK-
ULAKBIM, and TRDizin databases between January 2008 and January 2023 that included oral cold appli-
cations to relieve the thirst of patients in the postoperative period were included.
Methods: The PICOT-SD (Patients Interventions Comparison Outcome Time-Study Design) method was
used as an eligibility criterion for inclusion in the study. The eligibility criteria included that the articles
were written in English-Turkish and within the target dates, the studies included nursing interventions, the
primary outcome of the studies was thirst, and the study sample included postoperative patients. The risk
of bias was assessed using the RoB2 tool developed by Cochrane.
Findings: A total of 254 articles were retrieved from the databases using the specified keywords. 244 ar-
ticles did not meet the study criteria: 30 were excluded because they were not interventional studies, 61
were not conducted in a postoperative population, 56 were duplicates, and 79 were not on a related topic. A
total of 10 studies consisting of randomized controlled trials and quasi-experimental articles met the cri-
teria for our review. Oral cold applications effectively reduced the thirst rate of postoperative patients and
improved their health-related quality of life. The intervention has also been shown to reduce other an-
esthesia-related complications.
Conclusions: This systematic review concluded that cold oral applications have promising effects on thirst,
dry mouth, and health-related quality of life. Cold oral applications are cost-effective and suitable for large-
scale health care applications.
© 2024 American Society of PeriAnesthesia Nurses. Published by Elsevier Inc. All rights reserved.

The feeling of thirst, or being thirsty, refers to the desire to drink
water or other liquids, and is an important trigger for the con-
sumption of water or other fluids necessary for the proper con-
tinuation of bodily functions.” Although a subjective experience, this
symptom is influenced by environmental and individual factors such
as medications, dehydration, fever, excessive sweating, salty diet,
and surgery.”> The prevalence of thirst, defined as a multifactorial
symptom, has been reported to range from 18.5% to 97.6% in post-
operative patients.”® Studies investigating the intensity of thirst
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using a numerical scale of 0 to 10 have reported that patients ex-
perience thirst at an intensity of 6.7 and 6.9.*’

Patients in the perioperative period often describe thirst as in-
tense suffering, more significant than hunger, and, in some cases,
described as more distressing than physical pain.””® Causes of
postoperative thirst include preoperative fasting time, perioperative
blood loss, dehydration, endotracheal intubation, anticholinergics,
and anesthetics such as opioids that reduce salivation, as well as
other medications used in the surgical procedure.”'®

Thirst induced by hypovolemia or surgical changes in osmolarity
develops because of hypothalamic-pituitary neuroendocrine re-
sponses. Osmoreceptors located in the hypothalamus are re-
sponsible for the conscious perception of thirst in response to
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hyperosmolarity and transmit signals to the hypothalamus for the
release of antidiuretic hormone.''~'® In addition, activation of the
renin-angiotensin-aldosterone system in the kidney results in the
release of angiotensin II, which also leads to hypovolemic thirst."®1”
Thirst quenching relies on two mechanisms that are activated after
oral water intake: pre-absorption satiety and postabsorption satiety.
Preabsorptive satiety occurs when cold receptors in the oropharynx,
called transient receptor potential melastatin 8, are stimulated by
cold water or ice."*!'*'!9 n addition, products containing menthol
or cooling agents are perceived as refreshing or stimulating due to
their effect on transient receptor potential melastatin 8 cation
channels. This mechanism induces satiety faster than other stimuli
and allows one to feel full without consuming large amounts of
fluid.'®?%?! Postabsorption satiety occurs as a result of the absorp-
tion of water from the gastrointestinal tract and the perception of
the decrease in blood osmolarity by osmoreceptors in the hy-
pothalamus. Preabsorptive satiety occurs earlier than postabsorptive
satiety and does not require osmotic equilibrium.”'® Therefore,
thirst-quenching begins before the fluid is absorbed by the body.

Strategies that focus on using the cooling effect to provide pre-
absorptive satiety’! and stimulating oral cold receptors with small
volumes without using large volumes are appropriate alternatives to
reduce thirst for patients who experience thirst during periods of
fluid restriction.”” Therefore, nurses can apply specific interventions
that activate preabsorptive satiety.' These interventions include
frozen drinking water, frozen saline, ice cubes with cold flavored
water, cold water spray, cold saline spray, frozen mentholated saline,
and mentholated ice after surgery.”**~*! Ice is defined as water frozen
into a solid state that typically forms at temperatures below 0 °C
(Celsius) or 32 °F (Fahrenheit), while cold water is defined as the
cooling of water above its freezing point, approximately 5 to 10 °C or
41 to 50 °F.>?7>* The distinction between ’cold’ and 'frozen’ is crucial
in understanding the scope and implications of the results of studies,
as each type of application offers different levels of cooling intensity
and therapeutic benefits for postoperative thirst management.

There are several studies on the application of cold or ice for
thirst-quenching; however, there appears to be a limited number of
studies evaluating the efficacy of oral cold applications for post-
operative thirst-quenching, and there is no systematic review on
this topic. The fact that this systematic review was conducted in a
way that included postoperative patients distinguishes this study
from other systematic reviews evaluating cold oral strategies. We
believe that the results of the present study will guide surgical
nurses in incorporating cold oral applications into their routine
practice for thirst-quenching in postoperative patients.

Methods
Study Design

This study used a systematic review design.
Search Strategy

This systematic review was conducted using the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses check-
list.® This study is registered in the PROSPERO (International Registry
of Prospective Systematic Reviews) database (CRD42023408326).
Eligibility Criteria

The keywords of the study were selected according to the
Medical Subject Headings and PICOS. The inclusion criteria for the

studies according to the PICOT-SD (Patients Interventions
Comparison Outcome Time-Study Design) are as follows.
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1. Participants (P): Adult patients undergoing surgery

. Intervention (I): Cold and oral applications for the prevention
and management of postoperative thirst

. Comparisons (C): Routine care and applications

. Outcomes (0): Prevention or management of postoperative thirst

. Time (T): Postoperative period

. Setting (S): Hospital environment

. Study Design (SD): Randomized controlled trials (RCTs), experi-
mental studies and quasi-experimental studies

N

N O bW

Nonexperimental studies, qualitative studies, reviews, case stu-
dies, non-English or non-Turkish language articles, and articles for
which the full text was not available were excluded from the study.

Information Resources and Search Strategy

Included articles were retrieved from seven databases, namely
ScienceDirect, PubMed, Scopus, Web of Science, CINAHL, TUBITAK-
ULAKBIM, and TRDizin, between December 2012 and February 2023.
Databases were searched using the keywords "postoperative”,
"thirst", "water", "ice", "cold". Another search was performed for key
concepts in each database using the relevant subject headings. The
final search was performed by combining individual search hits
using appropriate conjunctions (ie, “or” and “and”). An academic
librarian was consulted to adjust the search strategy. All records
were imported into RAYYAN for analysis.

Study Selection and Data Extraction

The study data were analyzed using the content analysis
method.’® Inductive content analysis was used.”’ Subthemes and
themes were created by coding the data (Figure 1).

Using RAYYAN, the first evaluation was started by reading the
titles and abstracts, after excluding duplicate publications. All re-
viewers (SSC, SM, HA) independently performed this assessment
procedure to identify potential studies that met the inclusion and
exclusion criteria. Studies were discussed again by all investigators if
there was any uncertainty about whether they met the inclusion/
exclusion criteria.

After this initial phase, two investigators (SM, HA) independently
read the full texts of the included articles. Finally, a table was cre-
ated by obtaining data such as “author(s), year, country, study name,
study design, type of surgery, type of intervention, control group,
data collection tools and results” to determine the characteristics of
the studies (Table 1). The table was extensively reviewed by three
investigators.

Risk of Bias

Risk of Bias in Individual Studies

Two reviewers independently assessed the quality of the studies
included in this review using the Cochrane bias assessment tool
RoB2. The RoB2 risk assessment tool includes selection bias, per-
formance bias, detection bias, attrition bias, and reporting bias,
which are rated as "high risk", "low risk", or "uncertain risk".

Results
Search Results

The database search returned 254 articles related to this topic.
Duplicates were identified and excluded from the study, resulting in
a total of 198 articles. As a result of the title and abstract review, an
additional 198 articles were excluded from the study, resulting in 10
articles that met the inclusion criteria. Reasons for excluding
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Investigated in a total of 7 studies

All studies reported a significant
decrease.

Frozen drinking water, frozen saline,
ice cubes of cold flavored water,
frozen mentholated saline, and
mentholated ice were included.

- /
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Investigated in a total of 3 studies

A significant decrease was reported
in two studies.

One study found a significant
decrease with citric acid application.

Cold water spray, cold saline spray,
cold saline, and citric acid were
included.

- /

Figure 1. Themes and subthemes obtained according to the results of the content analysis of the studies. “This figure is available in color online at www.jopan.org.”

publications were as follows: the study design was non-experi-
mental and not randomized controlled trials, the interventions were
not cold applications, and the sample group was not postoperative
patients (Figure 2).

Characteristics of Included Studies and Participants

Table 1 shows the characteristics of the 10 studies included in
this systematic review. All studies were published between 2017 and
2021, and the designs were randomized controlled trials (50%) and
quasi-experimental (50%). Three of the studies were from
Brazil,”*** two from Egypt,”®° two from China,”®*” and three from
other countries (Turkey, South Korea, and India).”*?%?" The
minimum sample size was 50 patients, and the maximum sample
size was 208 patients in the included studies.

The Numerical Rating Scale was the most commonly used scale
to assess postoperative thirst in these studies.”?*~?7?%3° Other
commonly used assessment tools include the Visual Analog Scale,
23.2831 perjoperative Thirst Discomfort Scale,”’~>° and the Numerical
Verbal Scale.”*

Applications used in the studies to quench postoperative thirst
included ice (n:7) and cold liquid (n:3).

Ice Application for Postoperative Thirst

Ice was used to quench postoperative thirst in seven of the in-
cluded studies. These included ice pops with water (n=1), men-
tholated ice pops (n=2), frozen saline (n=1), normal saline ice
cubes mixed with menthol (n=1), frozen flavored gargle solution
(n=1) and ice-cold normal saline (n=1). A decrease in postoperative
thirst intensity was observed in all studies using ice.”>*2>28-3!
Among these studies, Conchon et al” compared 10 mL of ice pops
with water to 10 mL of fluoridated mineral water at room tem-
perature in 208 patients undergoing elective surgery and observed a
significant decrease in postoperative thirst intensity in patients

given 10mL of ice pops with water. In the study by Serato
et al,’* which compared the application of mentholated pops
(10 mL) and lip balm with menthol-free ice pops (10mL) in 127
patients undergoing elective bariatric surgery, a significant decrease
in postoperative thirst was observed in the experimental group that
was given mentholated pops. In a quasi-experimental study, Elma-
shad and Gouda”® applied frozen saline to 66 patients undergoing
gynecologic surgery and reported a decrease in thirst intensity and
distress in the intervention group one hour after surgery, with a
dramatic difference between the two groups one hour after the
second intervention.

Cold Liquid Application for Postoperative Thirst

The other three studies included in the review used cold liquid
spray to quench postoperative thirst. These included low-tempera-
ture cold spray (n:1), cold normal saline and cold water spray (n:1),
and cold water spray (n:1). A decrease in postoperative thirst in-
tensity was observed in all studies using cold spray.”*>*°?” Among
these studies, Lin et al’” compared low-temperature cold spray and
near-normal temperature spray in 145 patients undergoing cardiac
surgery and reported a significant decrease in postoperative thirst in
the low-temperature cold spray group. Wu et al’® compared 30 mL
of 75% citric acid spray and 30 mL of cool water spray in 108 patients
and reported a significant decrease in postoperative thirst in the
experimental group receiving citric acid.

Risk of Bias Results

The studies included in this systematic review were assessed for
risk of bias using the RoB2 tool developed by Cochrane.*® All studies
were found to have a low risk of bias. Figures 3 and 4 show the risk
of bias and the quality assessment of the studies.
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Figure 2. PRISMA flowchart of the current study. “This figure is available in color online at www.jopan.org."
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Figure 3. Risk of bias graph. “This figure is available in color online at www.jopan.org.”
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Figure 4. Risk of bias summary. “This figure is available in color online at www.jo-
pan.org.”

Discussion

Postoperative thirst is a common problem that causes patient
discomfort and triggers negative behaviors such as stress, anxiety,
irritability, and hopelessness.*° Perioperative team members
should assess patients for signs of perioperative thirst and ask them
directly if they are thirsty.> This systematic review found that ice
and cold liquid applications are used as cold oral interventions to
quench or reduce postoperative thirst. These two methods were
found to have a positive effect on postoperative thirst.

In our systematic review, we found that the intensity of post-
operative thirst decreased in all studies that used ice.”?*2>?8-31 §j-
milar to the results of our study, other studies have found ice
application to be effective in reducing or eliminating the feeling of
thirst."%*! Aroni et al*?> applied room temperature water and ice to
their patients in the early postoperative period and reported that the
decrease in thirst intensity was higher in the ice group than in the
water group, a finding that parallels the study by Conchon et al’
included in this review. Studies by Conchon et al*® and Serato et al**
found that mentholated ice applied to patients in the postoperative
period significantly reduced thirst intensity. These results are con-
sistent with those reported by Karthick et al,**> who investigated the
effect of mentholated ice on thirst in patients undergoing abdominal
surgery. Two studies that met the inclusion criteria of our systematic

Journal of PeriAnesthesia Nursing xxx (XXXX) XXX—XXX

review reported that saline increased salivary secretion and thereby
significantly reduced thirst in the experimental group that received
frozen saline.”®?° Seada et al** administered frozen saline to pa-
tients postoperatively in the surgical ICU to quench thirst and re-
ported a decrease in postoperative thirst consistent with our
findings. In the study by Oh et al,>' which was included in the
current systemic review, using ice flavored with peppermint, tea
tree, and lemon oil, it was found that the degree of thirst was lower
than the control group that was given cold water. The peppermint in
the flavored ice mix contains menthol, which has a thirst-quenching
effect because it has an oral moisturizing and cooling effect, as well
as an increase in cold receptor nerve discharge, which stimulates the
sensory receptors in the mouth.?’ It is believed that the lemon oil in
this flavored mixture reduces thirst due to its citric acid content. It
has been reported that the main effect of flavored ice in reducing
thirst is due to stimulation of the preabsorptive satiety mechanism
by oropharyngeal thermoreceptors activated by both cold and the
menthol in peppermint,'®?"“> which has been included in this re-
view, citric acid was found to significantly reduce postoperative
thirst. Certain topical salivary stimulants, such as citric or ascorbic
acid, have been shown to have a thirst-quenching effect in ICU pa-
tients treated with an intervention package consisting of vitamin C
spray, peppermint juice, gargle, and lip balm.*® The weak acidity of
citric acid spray also stimulates the patient’s salivary secretion and
provides an oral moisturizing effect.””*® In addition, citric acid has a
broad-spectrum antibacterial effect and prevents the growth of
harmful bacteria in the oral cavity, freshening the individual’s breath
and increasing oral comfort.*’

In the present study, it was found that cold liquid spray appli-
cation is another method whose effect on postoperative thirst has
been studied. In 2 of the 3 studies included in this systemic review,
the application of cold fluids was shown to have a positive effect on
the rate and severity of postoperative thirst.?>?” Similar to the re-
sults of our study, other studies have found that cold liquid appli-
cation is effective in reducing or eliminating thirst.”%°°->% Puntillo
et al* reported decreased thirst in 252 ICU patients using ice water
spray, and this finding is consistent with the results of Lin et al*’
study included in our systemic review. The study by Oztas and
Oztas®® included in this systemic review compared 50 ccs of cold
water spray, 50 ccs of cold saline spray, and a syringe with a small
amount (1-2mL) of water at room temperature in 130 patients
undergoing abdominal surgery and reported a significant decrease
in postoperative thirst intensity. Similarly, Moon et al>* compared
the effects of normal cold saline and cold water on postoperative
thirst and salivary pH and observed that cold water significantly
reduced postoperative thirst in their cohort.

In addition to these direct effects, effective management of
postoperative thirst with cold oral applications may positively in-
fluence patients’ quality of life, reducing associated discomfort and
enhancing overall postoperative recovery.”> > A study conducted by
Karthick et al**> demonstrated that patients having cold oral inter-
ventions reported notable improvements in comfort and overall
well-being during recovery. Similarly, Puntillo et al*® found that
such nonpharmacological approaches contributed significantly to
enhanced patient satisfaction post-surgery, further reinforcing the
importance of comprehensive symptom management in post-
operative care.

Limitations

There are two potential limitations to our study. First, because
only studies published in English were included in the review, the
exclusion of relevant studies in other languages may have led to
publication bias. Second, different interventions, assessment tools,
and different follow-up periods for postoperative thirst are
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confounding factors leading to clinical heterogeneity. Statistical
heterogeneity was observed in the studies included in this review,
but the risk of bias was low. The sources of heterogeneity may be
due to differences in study design, setting, sample size, type of
surgery, and duration of surgery among the studies included in the
review.

Conclusion

Nine of the 10 studies included in this systemic review concluded
that cold application is effective in quenching thirst, and the tenth
study that compared cold application with citric acid reported that
citric acid was more effective than cold application. These results
strengthen perioperative care and make a significant contribution to
health care practice by addressing the scientific evidence for cold
oral applications, a key strategy for managing postoperative thirst.
However, the fact that most of the studies investigating safe and
effective interventions to reduce thirst in this setting have been
conducted in the last decade indicates that this is a topic of interest
to researchers today. In addition, because one study included in this
systemic review found that citric acid application was more effective
than cold application for quenching or reducing thirst, more re-
search is needed in this area to determine the level of evidence for
citric acid. In addition, the lack of studies comparing the effective-
ness of ice application and cold water application for quenching or
reducing postoperative thirst indicates a research gap in this area. In
conclusion, further research is needed to develop robust evidence
and standardized clinical guidelines for oral cold applications that
provide a safe, harmless, cost-effective, and feasible strategy.
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