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Abstract

Prevention and treatment of hypothermia by active warming in perioperative period care is recommended but scientific
evidence of its effectiveness in a clinical setting is scarce. The purpose of this study was to determine the effects of warmed
intravenous fluids (WIVF) on the core body temperature and the patients’ thermal comfort. Baseline data of 105 male
patients undergoing TUR-P surgery and bladder irrigation were analyzed. The experimental group was warmed using active
WIVF, and the control group’s routine care was conducted using a cotton blanket. Body temperature was higher in patients
in the experimental group than those in the control group. Repeated measures Manova revealed significantly different core
temperature changes between groups (F=34.446, p=.001). The thermal comfort scores were also higher in the experimental
group than in the control group (x*=203.552, p=.001). The findings indicated that WIVF can enhance body temperature and

improve the thermal comfort of patients.
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Introduction

The human body maintains a constant core body tempera-
ture of about 37°C despite external temperature changes
(Bommadevara & Zhu, 2002). Patients undergoing general
anesthesia are vulnerable to a perioperative decrease in core
temperature leading to inadvertent perioperative hypother-
mia (IPH) (Roberson et al., 2013), which is determined by a
core body temperature of below 36°C (Wagner, 2006). The
use of certain anesthetic agents, a cold environment in the
operation room, major fluid or blood loss, the exposure of a
large body cavity, tissues and organs remaining exposed dur-
ing surgery, and the infusion of cold IV fluids and irrigation
fluids are contributing factors to IPH (Roberson et al., 2013).

The frequency of IPH is 50% to 90% in surgical patients
and this is defined by patients as the worst experience in the
clinic (Burns et al., 2009; Constantine et al., 2015; Roberson
et al., 2013). The same physiological changes occur in peri-
operative hypothermic patients. These are metabolic changes
integrating with peripheral vasoconstriction, altered tissue
perfusion, and inhibition of enzymatic reactions of coagula-
tion (Horosz & Malec-Milewska, 2013; Kiekkas et al., 2011).

Because of these changes, patients are at high risk of adverse
effects (Slotman et al., 1985) such as perioperative hemor-
rhage (Rajagopalan et al., 2008), myocardial ischemia (Frank
etal., 1997), coagulopathy (Schmied et al., 1996), blood loss
and transfusion requirements, and surgical site infections
(Kurz et al., 1996). Hypothermia can alter drug metabolism
(Leslie et al., 1995), prolonged stay in the post-anesthetic
care unit (PACU) or the intensive care unit (ICU), and
decrease patient thermal comfort and satisfaction (Woolnough
et al., 2009).

Maintaining normothermia in patients having surgery is
important for providing safe, good quality, and cost-effective
care (Burns et al., 2009). Also, it reduces the incidence of
complications, the postoperative length of hospital stay and
the risk of surgical site infections, and increases patient

'Bursa Uludag University, Goriikle, Bursa, Turkey
2Ege University, Bornova, izmir, Turkey

Corresponding Author:

Hiilya Yilmaz, Department of Fundamentals of Nursing, Faculty of Health
Sciences, Bursa Uludag University, Goriikle, Bursa 16059, Turkey.
Emails: hlyylmz20 | 7@gmail.com; hlyyilmaz@uludag.edu.tr


https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/cnr
mailto:hlyylmz2017@gmail.com
mailto:hlyyilmaz@uludag.edu.tr
http://crossmark.crossref.org/dialog/?doi=10.1177%2F10547738221090593&domain=pdf&date_stamp=2022-04-30

314

Clinical Nursing Research 32(2)

satisfaction (Lynch et al., 2010), requiring a team to use the
best evidence to guide clinical practices (Burns et al., 2009).
When hypothermia is prevented, the comfort level experi-
enced by the patients is higher and they experience less post-
operative shivering and sensation of feeling cold (Burger &
Fitzpatrick, 2009).

Hypothermia increases discomfort in the anesthetized
patient and results in shivering. Thermal discomfort is an
unpleasant experience for the patient before and after they
are anesthetized (Lynch et al., 2010). Thermal comfort is a
subjective, individual response to environmental and physi-
ological conditions in humans (Azmoon et al., 2013).
Postoperative inadvertent hypothermia (IH) is an important
problem affecting the thermal comfort of patients (O’Brien
et al., 2010). In addition, deterioration in thermal comfort is
a physiological stressor that can cause an increase in plasma
catecholamine concentration, postoperative blood pressure,
and heart rate (Kurz, 2008).

Researchers have tried to determine whether different
warming methods are effective during the perioperative
period. However, the results for successful WIVF are con-
flicting. In Taiwan, researchers compared the time needed to
reach a specific temperature in hypothermic patients (n=130)
in the PACU after spinal surgery (warm cotton blanket or a
radiant warmer) and the tympanic temperature was measured
for each patient every 10 minutes until it reached 36°C. The
results of this study showed that the radiant warmer was
more effective than warm cotton blankets in increasing
patients’ body temperatures to 36°C (Yang et al., 2012). In
another study, it was found that forced-air warming can
increase warming efficacy and reduce complications of peri-
operative hypothermia in patients undergoing laparoscopic
surgery (Su & Nieh, 2018). In a randomized controlled study,
it was stated that patient-controlled, forced-air warming
gowns in patients undergoing total knee arthroplasty can
enhance perioperative body temperature and improve patient
satisfaction with thermal comfort (Benson et al., 2012). In a
literature review, the authors stated that 30 minutes is the
mean duration for prewarming, and a minimum of 10 min-
utes of prewarming was suggested to significantly reduce
rates of hypothermia in perioperative patients (Connelly
etal.,, 2017).

Also, there are studies in the international literature relat-
ing to the effectiveness of WIVF methods. The results of
these studies included conclusions the such as reducing the
amount of analgesia needed in the intraoperative period
(Lista et al., 2012), preventing hypothermia and shivering
(Chung et al., 2012; Jeong et al., 2008), increasing core body
temperature (Andrzejowski et al., 2010; Jeong et al., 2008;
Kim et al., 2014; Woolnough et al., 2009), keeping patients
nearly normothermic (Xu et al., 2010), preventing postanes-
thetic hypothermia (Zaman et al., 2018), preventing intraop-
erative hypothermia (Oshvandi et al., 2014), preventing
postoperative shivering (Hasankhani et al., 2005), reducing
complaints of cold (Woolnough et al., 2009), decreasing

patient stay in the recovery room (Lista et al., 2012; Okeke,
2007), increasing comfort (Cassidy et al., 2001; Self et al.,
2013), increasing arm comfort with IV intervention (Hausfeld
et al., 2015), increasing thermal comfort (Woolnough et al.,
2009), and maintaining maternal normothermia during cesar-
ean surgery (Chebbout et al., 2017).

Contrary to current research results, some studies have
concluded that changes in the body temperature did not make
a significant difference (Baradaranfard et al., 2019), that
there was no difference between groups in controlling intra-
operative hypothermia (De Mattia et al., 2013), that patients
did not report a subjective feeling of thermal comfort in
terms of perioperative hypothermia and shivering (Kim
et al., 2014), or that there was no significant difference in
terms of thermal comfort (Chebbout et al., 2017). It is thought
that the controversial results in the literature are due to some
limitations being ignored, such as different patient groups,
different types and durations of operations, applications of
WIVF at different periods before, during and after the opera-
tion, different techniques used for WIVF (warming cabinet,
blood, and infusion warmer), and different environmental
temperatures due to geographical conditions. In patients
undergoing TUR-P surgery, there are two factors (anesthesia
and bladder irrigation with room temperature fluids) that
place the patient at risk of hypothermia. Although one of the
internal active warming measures is WIVEF, there is no
research examining the effectiveness of WIVF systems in the
postoperative period in Turkey. This research aimed to exam-
ine the effect of intravenous infusion at two different tem-
peratures (a body temperature of 36°C and aroom temperature
0f20-25°C) on change in core body temperature and thermal
comfort level.

Methods
Study Settings

This was a single-center, randomized, trial (ClinicalTrials.
gov) to compare a strategy using a medical device with a
standard strategy. The CONSORT checklist was followed in
reporting this study. The study was conducted in the PACU,
ICU and service of a state hospital in the west of a Middle
Eastern country.

Sample Size

Power analysis for the sample number used the G¥*Power (v.
3.1.9.2) program and was based on previous studies.
According to Jacob Cohen’s effect size coefficients, assum-
ing large effect size in assessments between two independent
groups (d=0.40), with a=.05 and 1-f=.95 (90% power),
each group was required to contain at least 41 people.
Patients who were to undergo TUR-P surgery and who
agreed to participate in the research were randomly allocated
to the experimental group (WIVF, n=54) or the control
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Figure 1. CONSORT diagram showing the flow of participants (study enrollment, randomization, and procedures).

group (room temperature fluids, n=>51) by the simple ran-
domization technique of drawing lots. A total of 105 partici-
pants undergoing TUR-P surgery were recruited from an
1809 bed central hospital.

The patients were transferred to the PACU after the sur-
gery, and patients who met the inclusion criteria were
assigned to the experimental group or the control group by
simple randomization. To randomly allocate the patients to
the groups, the name of each group (experimental and con-
trol) was written on 150 sheets of paper and these were
placed inside identical opaque envelopes. When a participant
entered the study, one of the envelopes was opened, and the
participant was allocated to that group. The experiment and
measurements were carried out by the first researcher, and
the patients discovered their groups when the postoperative
WIVF was applied to them. Because of the nature of the
intervention, blinding could not be performed.

The inclusion criteria were an age of over 18 years, a lack
of underlying diseases (hypothyroidism, hyperthyroidism,
diabetes, cardiovascular disease, or kidney failure), and the
absence of any infection and fever. Patients were included in

the study who were undergoing general anesthesia, to whom
voluntary hypothermia was not applied during the operation,
who had no mental deficiency that could prevent communi-
cation, who were hemodynamically stable, who had no
visual or hearing impairments, who were not receiving
mechanical ventilation support and were not sedated, and
who were undergoing bladder irrigation.

The population of the study consisted of 122 volunteers
who met the criteria for inclusion in the study. Due to a his-
tory of diabetes mellitus in 5 patients and liver transplanta-
tion in 1 patient, a total of 116 patients were allocated to the
study. In the postoperative period, four patients from the
experimental group were excluded from the study because
they did not want to continue, or because they requested cold
bladder irrigation or a blood transfusion. Unusual conditions
such as cold bladder irrigation requests and postoperative
complications (increase in blood pressure, arrhythmia, con-
tinued nausea, and vomiting) in the control group caused
seven patients to be excluded from the study. The research
was completed with 54 patients in the experimental group
and 51 patients in the control group (Figure 1).
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Measurement

Patient description form and thermal comfort scale (TCS). The
patient description form was prepared by the researchers fol-
lowing the literature, and consisted of 10 questions. The
Thermal Comfort Scale was a Likert-type scale which was
developed by Wagner et al. (2006), and the validity and reli-
ability in Turkish were tested by Ozsaban (2017) (Wagner
et al., 2006). The Cronbach Alpha value of the thermal com-
fort scale was determined to be .497 by the researchers (Ozs-
aban, 2017). The TCS evaluates the patient’s temperature
comfort perception subjectively. The scale consists of 13
items in total, and each item is scored between 1 and 6 points.
A high score indicates a high temperature comfort level
(Wagner et al., 2006). Since Ozsaban found the level of reli-
ability to be low in his study, exploratory factor and confir-
matory factor analyses were applied to the TCS in the current
study, and the Cronbach Alpha value of the thermal comfort
scale was determined to be .809.

Blood and IV infusion fluid warmer (BFW-1000). The IV fluid
warmer medical devices necessary for conducting the
research were purchased from a medical company in the
People’s Republic of China (Bestman Medical Products).
The accuracy and calibration measurement was performed
by the relevant company. No medication was given during
the WIVF infusion.

Drip setting set (Dosiflow). Thousand milliliter 0.9% isotonic
sodium chloride was given at a rate of 250 ml/h per hour to
all patients and the infusion was completed in 4 hours in all
patients. Equalization of the delivery rate in each patient
ensured the reliability of the study.

Tympanic thermometer. Core body temperature was mea-
sured using an infrared tympanic thermometer. The infrared
tympanic thermometer (Covidien Products) is a device that
is both accurate and quick for estimating the central body
temperature (Chue et al., 2012). Before the data collection
phase, the sensitivity of the thermometer was tested and cali-
bration was performed by OMKA Omega Measurement
Control Systems Calibration Laboratory Devices Industry
and Trade Limited Company.

Interventions

A pilot study was conducted before data collection. Male
patients were included to the pilot study who were not in the
postoperative period, had no hypothermia or hyperthermia,
were compatible with the inclusion criteria of the research
and had a physician’s order for receiving IV fluid therapy
(n=3). A total of 250ml of 0.9% isotonic sodium chloride
which had no added drug was infused IV after heating the
solution to 36°C with the medical heating device. No com-
plications developed in the patients during the pilot study,

and their body temperature increased by between 0.1°C and
0.3°C from the beginning of infusion to the end. After the
pilot study, the data collection phase of the research was
started. Patient description information was obtained before
the operation from the patients who were undergoing the
TUR-P operation. No patients were premedicated. All
patients fasted for 8 hours before the TUR-P operation. The
operation lasted on average of 60 to 90minutes for each
patient. The patients were covered with a gown and a blanket
from their neck to the level of their umbilicus to help protect
against heat loss during the operation. The patients were
transferred to the PACU unit as soon as they exited the oper-
ation, and the first follow-ups were performed in this unit.
The patients were awakened from the effect of anesthesia
and were able to return to normal spontaneous breathing, and
then, after being observed in the PACU unit for 30 to 40 min-
utes, they were taken to the service or the intensive care unit.
The PACU, ICU, and service are located in different rooms
within the same department. The three units are the same in
terms of ambient temperature and humidity. The independent
variable was whether the patient received WIVF or room
temperature IV fluids.

The WIVF given to the patients in the experimental group
was heated to 36°C using the medical heating device. We
monitored the patients during the experiment until the end of
the procedure. In the collection of data, the vital signs of the
patients in both groups were measured using the same sphyg-
momanometer and stethoscope. Bedside patient monitoring
measurements were used for the PACU and ICU. Body sur-
face temperature was measured by the tympanic body tem-
perature using a digital thermometer via disposable probes.
Manual measurements were carried out by the researcher.
The vital signs and thermal comfort of the experimental and
control group patients were measured. Intervals during
warming and patients’ thermal comfort perception levels
were recorded at two-hourly intervals in the PACU, ICU, and
service. The evaluation of thermal comfort was made by the
face-to-face interview method for all patients.

In the control group, the warming method consisted of
routine care in the PACU, ICU, and service. Routine care
was conducted using cotton blankets. Cotton blankets were
not warmed with any device. The blanket covered the
patient’s entire body and all extremities. All other research
processes were carried out in the same way as the experi-
mental group. The environment room temperature and
humidity in which the research was to be carried out was
measured by using a thermo hygrometer. The environment
temperature of the room was the same in the PACU, ICU and
service on the same day. The environment temperature of the
room varied between 20°C and 25°C on the different days on
which the research was implemented. The air humidity level
was between 32% and 45%. Body temperature was mea-
sured as soon as the infusion started and was repeated every
60 minutes using a tympanic thermometer. All the patients in
the study had their body temperatures recorded on arrival in
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the operating room using a tympanic thermometer. The TCS
was applied just before starting the infusion, 120 minutes
after starting, and when the infusion was completed. Verbal
responses of patients regarding temperature comfort were
recorded on the data collection form.

Data Analysis

Data were analyzed using IBM SPSS 24 Statistics version.
The data were examined by the Shapiro-Wilk test to deter-
mine normal distribution. In the assessment of data methods,
mean, SD, and frequency were used as well as Student t-test
for both groups for qualitative normal distribution, and the
Mann-Whitney U test was used for non-normal distribution.
The relationship between categorical variables was analyzed
by Chi—square test (), continuity (Yates), and Fisher exact
x? test (for small numbers). In two groups that had continu-
ous variables, variance analysis was used in repeated mea-
sures. Data were assessed using a 95% confidence interval,
and the level of statistical significance was accepted as
p<<.05

Ethical Considerations

Ethics committee permission was obtained from the XX
University Scientific Research and Publication Ethics
Committee, institutional permission was obtained from the
XX University Faculty of Medicine, and informed consent
was obtained from the participating patients. Patients were
informed that participation in the study was voluntary and
refusing to take part was not associated with any risks. They
were provided with information about the aim of the study,
data anonymity and confidentiality, and any potential risks to
the participants, before their consent was obtained. The data
gathered about patients and the study context were carefully
stored and protected. The data were saved in a password-pro-
tected computer, with hard copies in a locked cabinet in the
university office. All procedures followed the General Health
Law Regulation on Health Research in force in Turkey, as
well as the postulates of the Declaration of Helsinki.

Results

Participants’ Characteristics

No significant difference was found between age, profes-
sion, education levels, body mass index, or smoking mean
scores (x2=0.154, 0.233, 11.23, 1.458, 0.027, respectively;
p>.05). There was no statistically significant difference
between the groups in the distribution of patients according
to systolic and diastolic blood pressure (#=0.345; 0.947,
p>.05). A statistically significant difference was found
between the groups in the distribution of patients according
to pulse rate (1=3.025, p <.05). Pulse rate was significantly
higher at baseline time (0 minute) in the experimental group
than in the control group (p <.05) (Table 1).

Body Temperature Change Over Time

There was no significant difference between the body tem-
peratures in the patients in the two groups at baseline time
(Ominute) (¢=0.735, p > .05). Body temperature was signifi-
cantly higher at 60, 120, 180, and 240 minutes in the experi-
mental group than in the control group (¢=2.151; 4.343;
7.339; 8.662 respectively, p <.05). Since the assumption of
sphericity is not provided, measurements over time show
significant changes at the 95% confidence level in general
(F=903.830; p<<.001). It also changes according to the
mean body temperature of the patients in the groups over
time (F'=34.446; p<.001) (Table 2). In the repeated mea-
surements of core body temperature in both groups, the dif-
ference in their interactions is significant.

Thermal Comfort Change Over Time

No significant difference was found between the mean ther-
mal comfort scale score in the patients in the two groups at
baseline time (0 minute) (U=1275.5, p > .05). A statistically
significant difference was found between the mean TCS
score in the patients in the two groups at 120 and 240 minutes
(U=607.0; 674.5 respectively, p <.05) (Table 3). The mean
TCS score was significantly higher at 120 and 240 minutes in
the experimental group than in the control group.

Discussion

Patients’ Core Body Temperature Changes by
Time

Researchers have examined the effect of WIVF on body tem-
perature in patients undergoing cesarean section (Chung
et al., 2012; Oshvandi et al., 2014; Woolnough et al., 2009),
abdominal surgery (Xu et al., 2010; Zaman et al., 2018),
coronary artery bypass graft surgery (Jeong et al., 2008),
TUR-P surgery (Jaffe et al., 2001; Okeke, 2007), laparo-
scopic cholecystectomy surgery (Baradaranfard et al., 2019),
and short-term surgical operation (Andrzejowski et al.,
2010). In the current study, it was found that heated IV fluids
increased the body temperature of patients and accelerated
the transition to normothermia after the operation.

When the literature was analyzed, it was seen that previ-
ous studies on WIVF are in line with our results (Andrzejowski
etal., 2010; Chung et al., 2012; Jeong et al., 2008; Kim et al.,
2014; Okeke, 2007; Oshvandi et al., 2014; Woolnough et al.,
2009; Xu et al., 2010; Zaman et al., 2018). In these studies,
WIVF was effective in preventing hypothermia intraopera-
tively (Jeong et al., 2008; Xu et al., 2010), perioperatively
(Andrzejowski et al., 2010; Oshvandi et al., 2014), and dur-
ing anesthesia (Chung et al., 2012; Kim et al., 2014;
Woolnough et al., 2009). In a study by Zaman et al., the
effect of WIVF on body temperature after surgery was exam-
ined in patients undergoing abdominal surgery. The authors
concluded that there was a difference in the mean body
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Table I. Individual Characteristics of Patients.

EG (n=54) CG (n=51)
Variables Mean (SD) Mean (SD) e p
Age 67.44 (10.50) 67.52 (8.71)
N % N %
37-63 ages 15 27.8 17 305 0.154 .694
64-90 ages 39 722 34 69.5
Profession
Active 8 14.8 5 9.8 0.233 .629
Retired 46 85.2 46 90.2
Education levels
Primary 22 40.7 17 333 11.23 NN
Secondary 6 1.2 6 1.8
High 18 333 7 13.7
Undergraduate and more 8 14.8 21 412
Body mass index
Underweight and normal 24 444 17 333 1.458 482
Overweight 21 389 25 49.1
Obese and morbidly obese 9 16.7 9 17.6
Smoking
Yes 12 2222 13 254 0.027 .870
No 42 77.78 38 74.5
IG (n=54) CG (n=51)
Mean (SD) Mean (SD) t p
Systolic blood pressure (mmHg) 128.57 (24.61) 127.05 (19.99) 0.345 731
Diastolic blood pressure (mmHg) 76.90 (13.56) 74.66 (10.57) 0.947 .346
Pulse rate 75.75 (15.10) 68.47 (8.97) 3.025 .003*

EG =experimental group; CG =control group; SD =standard deviation; y2=chi-squared test results; t=independent group T-test.

Table 2. Mean Scores of Core Body Temperature Changes.

EG CG

Variables N Mean (SD) N Mean (SD) t p
Ominute 54 35.06 (0.46) 51 34.99 (0.44) 0.735 464
First follow-up 54 35.57 (0.49) 51 35.37 (0.44) 2.151 034
Second follow-up 54 36.11 (0.46) 51 35.72 (0.44) 4.343 .000
Third follow-up 54 36.63 (0.41) 51 36.06 (0.38) 7.339 .000
Fourth follow-up 54 37.06 (0.47) 51 36.35 (0.34) 8.662 .000
Fp Time F=903.830 p=.000 p<.001

Group F=34.446 p=.000 p<<.001

EG =experimental group; CG =control group; SD =standard deviation; t=post hoc Bonferroni independent group T-test; F=repeated measures Manova

test.

temperature after 30 minutes with patients in the experimen-
tal group coming to the recovery unit (p <.05) (Zaman et al.,
2018). Similarly, in the current study, body temperature was
found to be higher after 60 minutes in patients in the experi-
mental group (Sessler, 1997).

In studies conducted on WIVF and irrigation fluids to pre-
vent hypothermia, it was found that body temperatures were
higher by an average of 0.4°C (medium level of evidence) in
the first half-hour after induction and 0.51°C higher in the

first hour (medium evidence level) in patients in the admin-
istration group compared with the control groups (Campbell
et al., 2015). In the present study, administration of room
temperature IV fluids contributed to hypothermia; hence,
infusion of warm fluids was evaluated as an important
method of heat conservation.

Negative consequences related to the effect of WIVF on
hypothermia were seen in the literature. In one study, it
was shown that the mean body temperature of patients
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Table 3. Mean Scores of Thermal Comfort Scale Changes.

EG (n=54) CG (n=51)
Variables Min—Max Mean (SD) Min—Max Mean (SD) V4 U b
Pre-test 23-65 40.66 (8.25) 18-56 38.80 (9.12) -0.653 1,275.5 514
First follow-up 38-78 66.01 (10.07) 35-74 55.98 (9.69) —-4.941 607.0 .000
Second Follow-up 55-78 74.16 (5.52) 48-78 67.78 (8.30) -4.557 674.5 .000

x#=203.552 p=.000.

EG = experimental group; CG = control group; SD =standard deviation; x* = repeated measures Friedman analysis; TU=Mann Whitney U Testi post hoc

Bonferroni.

undergoing laparoscopic cholecystectomy surgery was not
significantly different at different times in any of the groups
(Baradaranfard et al., 2019). In the current study, a Bestman
fluid infusion warmer was used to heat IV fluids. This device
automatically heats the serum set and fluids passed through a
lidded chamber with a temperature sensor to 36°C. Warming
was performed synchronously during infusion. In a study by
Baradaranfard et al., preheated Ringer solution was applied
to the patients immediately after anesthesia induction and
after entering the recovery unit. Therefore, the differences
between findings may be due to the types of fluids, infusion
for different periods, and different forms of heating.

In another study, the researchers examined the effective-
ness of WIVF to control intraoperative hypothermia. It was
concluded that, in the intraoperative period, WIVF infusion
did not prevent hypothermia on its own (De Mattia et al.,
2013). Body temperature was measured from the axillary
region with a digital thermometer. The measurements
closest to the body’s internal temperature are obtained by
digital measurement from the ear (Campbell et al., 2015).
Temperature measurement with an axillary digital ther-
mometer gives lower results compared to infrared tempera-
ture measurement from the ear. It was found that patients’
temperatures which were measured by the ear were 0.6°C
higher than the underarm digital thermometer measurement
(Coban & Dolgun, 2016). Significant variation in research
results may be due to the different body temperature measur-
ing sites and measuring instruments.

In the current study, the warm-up time of the patients in
the experimental group was determined as 60 minutes faster
than the warm-up time of the patients in the control group. In
a systematic review, it was stated that patients to whom the
active heating method was applied warmed up 90 minutes
faster than patients who were warmed with cotton blankets
(Warttig et al., 2014). The current research supports the
results of the literature, which emphasizes that patients
heated by the active heating method warm up in a shorter
time than with passive heating (Benson et al., 2012; Warttig
et al., 2014).

In a study with adult patients who required general anes-
thesia for abdominal surgery, fluids were infused at room
temperature in the control group (n=15), while in the test
group (n=15), fluids were infused at 37°C. In the control

group, core temperature decreased to 35.5 = 0.3°C during
the first 3 hours and then stabilized at the end of anesthesia.
In the test group, core temperature decreased during the first
60 minutes but increased to 36.9 = 0.3°C at the end of anes-
thesia. Infusion of warm fluid is effective in keeping patients
nearly normothermic (Self et al., 2013). The results of the
present study support the result of this study.

In a study with patients who had laparoscopic thoracic or
abdominal surgery, esophageal core temperature was mea-
sured during surgery, and tympanic core temperature was
measured every 30 minutes preoperatively and in the postan-
aesthesia care unit. The authors concluded that forced-air
warming can increase warming efficacy and reduce compli-
cations of perioperative hypothermia in patients undergoing
laparoscopic surgery (Su & Nich, 2018).

Thermal comfort change of patients according to
time

In the current study, it was found that WIVF induced thermal
comfort in patients with inadvertent hypothermia during the
postoperative period. Our findings are similar to the results
in the literature (Cassidy et al., 2001; Hausfeld et al., 2015;
Self et al., 2013; Woolnough et al., 2009). Researchers stud-
ied the effect of WIVF in a double-blind randomized pilot
study in adult patients and measured patients’ comfort with a
visual analog scale (VAS). They found that the comfort level
was higher in patients in the test group than in those in the
control group (Self et al., 2013).

Hausfeld et al. (2015) examined the effect of WIVF on
patients’ arm comfort in pediatric patients (n=126), and
measured the arm comfort of patients after 15 and 60 minutes
of'the initiation of the IV fluid bolus. They found that the arm
comfort level in the 15th minute in patients in the WIVF
group was significantly higher than at the beginning. In the
same study, it was reported that the arm comfort level was
different between the test and control groups over time
(p<.05) (Hausfeld et al., 2015). Similarly, in the present
study, the thermal comfort level was found to be higher in the
second and third measurements in patients in the experimen-
tal group.

In this study, no adverse events resulted from the admin-
istration of WIVF. Woolnough et al. (2009) examined the
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effect of heated IV fluids on temperature comfort in elective
cesarean section under spinal-epidural anesthesia. They
reported that temperature comfort increased in patients in the
heated IV fluid group but did not affect tremors (Woolnough
et al., 2009).

Cassidy et al. (2001) stated that the WIVF (250ml)
showed a tendency in favor of increased comfort in a study
which was aimed at determining whether body temperature
and patient comfort were improved in 20 adult patients
receiving IV fluids in the pre-hospital emergency medical
service. However, they reported that the sample size was
too small to reach a precise conclusion (Cassidy et al.,
2001). In addition, numerous studies reporting that vari-
ous intravenous fluids or applied active heating methods
improved temperature comfort supported our research find-
ings (Cassidy et al., 2001; Hausfeld et al., 2015; Self et al.,
2013). To maintain and raise the temperature comfort level,
the internal body temperature should be at an optimal value.
In the literature, it is recommended that patients with IH
related to surgery should be heated with effective heating
methods to increase the temperature comfort level (Benson
etal., 2012).

In the literature, it is seen that different results have been
obtained related to the effect of WIVF on temperature com-
fort. Kim et al. (2014) randomly assigned participants to the
group of room temperature (n=26) or IV fluids preheated at
41°C (n=27). They explained that neither group reported a
statistically significant subjective sense of thermal comfort
(Kim et al., 2014). However, they used a circulating hot
water blanket for patients in the two groups, and so the tem-
perature comfort of the patients in the room temperature
group may not have been affected. A heating cabinet was
preferred as the WIVF method. In this method, the IV fluid
removed from the cabinet may have been affected by the
temperature of the room during the infusion, and thus the
temperature merit may have been reduced.

Chung et al. (2012) reported that a WIVF group did not
differ in thermal comfort (Chung et al., 2012). In the present
study, a heating cabinet was preferred as the IV fluid heating
method and spinal anesthesia was applied. The development
of maternal hypothermia is likely to occur rapidly during spi-
nal anesthesia because it is known that thermoregulation
deteriorates in both epidural and spinal anesthesia (Saito
et al., 1998). The low level of subjective thermal comfort
may be due to thermoregulation disorder.

Limitations

Several limitations to the present study should be high-
lighted. The fact that the study was conducted in one center,
the fact that responses to the questions included in the ques-
tionnaire were obtained from patients, and the fact that ther-
mal comfort was measured on only one scale were limitations
of the study. The results related to thermal comfort level
obtained from our study could vary from one individual,
culture or society to another. Therefore, they cannot be

generalized. The elapsed time on surgery was evaluated; 0 to
30 minutes; 30 to 60 minutes, 60 to 90 minutes; 90 to 120 min-
utes categorically. Time in the operation room was not except
for the 60 to 90 minutes interval. There was no TUR-P opera-
tion in our study, except for the 60 to 90 minutes interval.
Therefore, the uncertainty of the elapsed time on surgery is
another limitation.

All the instruments were measured by the first researcher.
Precise determination of bleeding volume is difficult in sur-
gery (Miller et al., 2010), and this issue is even more difficult
in TUR-P. It was therefore not possible to measure the
amount of intraoperative bleeding. It was not known whether
or not the patients were using corticosteroids. In addition, the
amount of fluid infused intraoperatively was not known, and
so these factors have affected the results of the study.

Conclusion

It was determined that WIVF increased body temperature
and temperature comfort levels in postoperative hypother-
mia. WIVF should be included as nursing care because of
high postoperative inadvertent hypothermia rates. Therefore,
nurses as patients’ advocates should prevent the incidence of
patients’ complications in the PACU/ICU and service by pre-
cisely checking vital signs, especially temperature, and by
undertaking other preventive experiments such as infusion
of warmed intravenous fluids. “Elapsed time on surgery”,
“the time in the operating room” should be evaluated in
future studies. Further researches should be repeated with
a large population.

Relevance to Clinical Practice

For hospitals that are unable to use WIVF with postsurgical
hypothermia patients in the PACU, ICU, or service, the
blood and infusion warmer is a more efficient device to
rewarm patients, especially TUR-P patients. WIVF should
be included in nursing care because of high postoperative
inadvertent hypothermia rates. WIVF may prevent postop-
erative hypothermia, and improve patients’ thermal comfort
in those undergoing TUR-P.
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