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ABSTRACT 

Aim: The relationship between preoperative anxiety level and intraoperative hypothermia (<36˚C) was investigated. 
Background: Core temperature often decreases during surgery, with an initial rapid decrease followed by a slower de-
crease for about 2 hours. Preoperative anxiety may influence perioperative physiological responses. The relationship 
between preoperative anxiety level and perioperative decrease in core temperature has not been studied closely. Design: 
A prospective observational study. Methods: This study enrolled 120 adult patients who underwent elective major ab-
dominal surgery under combined epidural and general anesthesia. Tympanic membrane temperature was used to meas-
ure core temperature preoperatively and during the operation. The relationship between anxiety level according to the 
State-Trait Anxiety Inventory (STAI) and core temperature was examined using descriptive and multivariate risk analy-
sis. Results: High anxiety level was found in 61 patients (51%), of which 26 (43%) developed hypothermia during the 
first hour and 40 (66%) developed hypothermia during the first 2 hours of anesthesia. After adjustment for covariates, 
patients with a high anxiety level were found to have a 2.17-fold higher risk of hypothermia during the first hour and a 
1.77-fold higher risk of hypothermia during the first 2 hours than patients with a low/moderate anxiety level. Conclu-
sions: The risk of hypothermia in the early phase of general anesthesia can be predicted by measurement of the preop-
erative anxiety level using the STAI. Relevance to Clinical Practice: Patients with a high anxiety level had a signifi-
cantly higher risk of intraoperative hypothermia. Preoperative preventive nursing care programs should include anxiety 
management and thermal care. 
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1. Introduction 

Inadvertent perioperative hypothermia remains one of the 
major causes of morbidity and mortality during anaes-
thesia [1]. Many factors related to the patient’s medical 
history, anesthesia management, and surgery may con-
tribute to the occurrence of hypothermia [2]. Previous 
studies have reported a rapid decrease in core body tem-
perature during the first hour of anesthesia, largely due to 
a core-to-peripheral redistribution of body heat, followed 
by a slow decrease in temperature over the next few 
hours due to heat loss exceeding heat production [3]. 

It is unclear whether the patient’s anxiety level affects 
the risk of hypothermia. Anxiety stimulates activity of 
the sympathetic nervous system, and probably increases 
the core-to-peripheral difference in temperature. The 
incidence of hypothermia in patients undergoing major 
abdominal surgery is high, and is thought to be underes- 

timated by 50% - 70% [4]. Nurses giving perioperative 
care therefore have to manage increasing numbers of 
patients at high risk of perioperative hypothermia in 
everyday clinical practice. Most studies of perioperative 
hypothermia have focused on a specific population, a 
specific condition such as urgency of operation, or spe-
cific complications such as cardiac deaths or postopera-
tive wound infections [5]. 

A method to accurately assess the risk of perioperative 
hypothermia during the preoperative assessment would 
enable nurses to give individualized patient care to re-
duce the risk of hypothermia. As perioperative consulta-
tions are changing from being medical-based to nurs-
ing-based, a risk assessment tool that could easily be 
used by nursing staff in the preoperative setting would be 
particularly useful. 

We aimed to investigate the relationship between pre-
operative anxiety level and hypothermia during the early 
phase of anesthesia. 
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2. Methods 

2.1. Study Participants 

This study prospectively enrolled patients undergoing 
elective major open abdominal surgery under combined 
epidural and general anesthesia, with an expected oper-
ating time of at least 2 hours, at Tokai University Hospi-
tal, Kanagawa, Japan, from April 1, 2010 to Jan 31, 2011. 
The study protocol was approved by the ethics commit-
tee of the hospital, and written informed consent was 
obtained from all patients. Inclusion criteria were: age 20 - 
80 years, American Society of Anesthesiologists (ASA) 
physical status 1 - 3, and surgery performed in the supine 
position with or without lithotomy. Exclusion criteria 
were: evidence of current infection, preoperative core 
temperature ≥ 37.5˚C, history of malignant hyperthermia, 
thyroid disease, dysautonomia and use of vasoactive 
drugs. 

2.2. Measurements 

Core temperature was measured by an earphone-type 
infrared tympanic membrane thermometer (CE Thermo; 
Nipro, Tokyo, Japan; resolution 0.01˚C, accuracy ±0.1˚C) 
[6]. The ear canal was clean in all subjects, with no visi-
ble hair or cerumen. The probe was gently introduced 
into the right ear canal, and positioned correctly towards 
the tympanic membrane. The ear probe stayed in the ear 
canal throughout the whole time period studied. Meas-
urements were started before the induction of anesthesia, 
and were continued at 15-min intervals throughout sur-
gery. Hypothermia was defined as core temperature < 
36.0˚C [7]. 

Patient anxiety level was assessed the evening before 
surgery using a self-reported psychological instrument, 
the Spielberger State-Trait Anxiety Inventory (STAI). 
The STAI is a validated and widely used instrument for 
measuring patient anxiety [8]. The STAI-state (STAI-S) 
form consists of 20 statements, and the patient’s responses 
to the statements are used to determine their current 
anxiety level. The STAI-trait (STAI-T) form consists of a 
different 20 statements, and the patient’s responses to the 
statements are used to determine their underlying (ongo-
ing/personality) anxiety level. Each statement in the 
STAI-S is rated on a four-point scale according to whether 
the patient agrees with the statement (not at all, some-
what, moderately so, or very much so). Statements in the 
STAI-T are also rated on a four-point scale (almost never, 
sometimes, often, and almost always). The overall (total) 
STAI score ranges from 20 to 80 points. STAI scores are 
commonly classified as “no or low anxiety and moderate 
anxiety” (20 - 44 points), and “high anxiety” (45 - 80 
points) [9]. A STAI score ≥ 45 defines an individual as 
highly anxious. 

The following data were collected during preopera-
tively: age, sex, Body mass index (BMI, body surface 
area (BSA), ASA physical status, history of respiratory 
disease, history of cardiovascular disease, diabetes mel-
litus, previous surgery, surgical procedure, heart rate 
(HR), non-invasive blood pressure (BP), and peripheral 
blood flow. Blood loss and urine output were measured 
intraoperatively.  

Quantification of hemodynamic variability was ac-
complished by recording the HR, systolic BP (SBP), dia-
stolic BP (DBP), and peripheral blood flow at admission, 
before induction of anesthesia, and after induction of 
anesthesia. Hemodynamic variability was calculated as a 
percentage according to the following equation: (before 
induction of anesthesia or after induction of anesthesia − 
baseline or before induction of anesthesia)/baseline or 
before induction of anesthesia ×100. A laser Doppler 
flowmeter (CyberMed CDF-2000; Libmech, Tokyo, Ja-
pan) [10] was attached to the tip of the patient’s thumb 
on the contralateral side to the non-invasive BP device to 
measure peripheral blood flow changes. 

2.3. Anesthetic Technique 

The anesthetic technique was standardized for each pa-
tient. No premedication was given. Active prewarming 
was not used. An epidural catheter was inserted via an 
interspace between T8 and L1 using standard techniques, 
and 3 ml of 1% lidocaine was injected as a test dose. 
Subsequently, 6 - 10 ml of 0.375% ropivacaine was in-
jected. Epidural anesthesia was maintained during sur-
gery with a continuous infusion of 0.2% ropivacaine with 
fentanyl solution (3 μg/ml) at a rate of 4 - 6 ml/h, and 5 
ml of 0.375% epidural ropivacaine was given during 
surgery if deemed necessary by the attending physician. 
General anesthesia was induced with propofol 2 - 3 
mg/kg, remifentanil 0.15 - 0.5 μg/kg/min, and fentanyl 2 - 
3 μg/kg. Rocuronium 0.6 - 0.9 mg/kg was given for neu-
romuscular blockade, and the trachea was intubated. An-
esthesia was maintained with sevoflurane (minimum 
alveolar concentration of about 1.0), with continuous 
infusion of remifentanil and intermittent administration 
of fentanyl (total 10 - 30 μg/kg). Mechanical ventilation 
using a semi-open circle system was adjusted to maintain 
end-tidal PCO2 at approximately 35 mmHg. Fresh gas 
flow was generally maintained at 2 l/min. Intravenous 
fluids, mostly balanced electrolyte solution, were warmed 
to 35˚C - 37˚C and infused at approximately 8 - 12 
ml/kg/h. 

All patients were warmed using a resistive heating 
blanket (SmartCare, Geratherm Medical AG, Germany) 
placed over the anterior chest and both arms from the 
induction of general anesthesia to the end of surgery, 
with the control unit set to 42˚C [11]. Warming was 
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stopped at any time the tympanic temperature was ≥ 
37.0˚C. The resistive heating blanket cover measures 
205 × 135 cm and has five active warming carbon fiber 
elements measuring 40 × 20 cm with an intermediate 
distance of 10 cm, powered by a 15 V direct current. The 
operating room temperature set at 22˚C - 24˚C [12] and a 
relative humidity of 40%. 

2.4. Statistical Analysis 

Statistical analyses were performed using SPSS software 
version 19.0 (IBM Corporation, Chicago, IL, USA). We 
calculated univariate statistics using the Mann-Whitney 
U-test for continuous variables and Pearson’s chi-squared 
test or Fisher’s exact test for categorical variables. We 
used two-sided tests for all analyses, and p-values of 
<0.05 were considered to be statistically significant. We 
evaluated correlations between potential risk factors and 
the risk of hypothermia during the first hour and during 
the first 2 hours after induction of anesthesia. Relation-
ships between anxiety level and potential risk factors or 
hypothermia were evaluated by calculation of relative 
risk (RR) and absolute risk reduction (ARR). Finally, 
logistic regression analysis was performed to determine 
the correlation between anxiety level and hypothermia 
after adjustment for the other potential risk factors. 
Variables with a p-value of <0.25 on univariate analysis 
were included in the multivariate logistic regression 
analysis. The potential risk factors included anxiety level, 
BMI, BSA, ASA physical status, HR variability, SBP 
variability, and peripheral blood flow variability. 

Manipulation of variables in the model was performed 
using the Enter method, which forces the introduction of 
all the variables of interest under the specified criteria.  

The study was powered to enable identification of as 
many as 12 variables that could predict hypothermia, 
requiring a sample size of 120 patients [13]. 

3. Results 

It took 10 months to complete enrollment of 120 patients. 
The mean age of patients was 55.43 years (standard de-
viation 13.93 years). Table 1 shows the demographic and 
perioperative clinical data of the patients. Of the 120 
patients, 61 (51%) had a high anxiety level and 59 (49%) 
had a low/moderate anxiety level. The preoperative pa-
tient characteristics were similar in the high anxiety and 
low/moderate anxiety groups, except that patients in the 
high anxiety group had a higher mean STAI-S score and 
higher mean HR. There were significant differences be-
tween the groups in HR variability, SBP variability, and 
peripheral blood flow variability (p < 0.001 for all). 

In the high anxiety group, core temperature < 36.0˚C 
occurred in 26 patients (43%) during the first hour and in 
40 patients (66%) during the first 2 hours after induction 

of anesthesia. In the high anxiety group, the ARR of in-
traoperative hypothermia was 35.84% higher (95% con-
fidence interval (CI, 21.87 - 49.81) during the first hour 
and 41.84% higher (95% CI, 25.72 - 57.97) during the 
first 2 hours than in the low/moderate anxiety group (RR, 
3.13; 95% CI, 1.17 - 8.34 and RR, 2.76; 95% CI, 1.69 - 
4.52, respectively) (Table 2). 

Table 3 shows factors associated with intraoperative 
hypothermia. Univariate analyses showed that hypother-
mia during the first hour was associated with BMI (RR, 
0.61; 95% CI, 0.38 - 0.98), ASA physical status (RR, 
1.70; 95% CI, 1.11 - 2.61), SBP variability (RR, 1.96; 
95% CI, 1.25 - 3.08), HR variability (RR, 1.58; 95% CI, 
1.04 - 2.40), and peripheral blood flow variability (RR, 
3.68; 95% CI, 2.00 - 6.79), and that hypothermia during 
the first 2 hours was associated with ASA physical status 
(RR, 1.46; 95% CI, 1.01 - 2.12), SBP variability (RR, 
1.48; 95% CI, 1.01 - 2.17), and peripheral blood flow 
variability (RR, 2.89; 95% CI, 1.76 - 4.76). 

Multivariate analyses identified high anxiety level and 
peripheral blood flow variability as independent predic-
tive factors of hypothermia during both the first hour and 
the first 2 hours after induction of anesthesia. After ad-
justment for important covariates, the RR of hypothermia 
in patients with a high anxiety level during the first hour 
was 2.17 (95% CI, 1.05 - 4.49; p = 0.04) and during the 
first 2 hours was 1.77 (95% CI, 1.05 - 2.97; p = 0.03). 

4. Discussion 

The results of this prospective study show that a high 
patient anxiety level, which is easily measured, is associ-
ated with an increased risk of hypothermia during the 
early phase of general anesthesia. 

Preoperative anxiety and stress are common in patients 
awaiting surgical procedures [14]. The stress response in 
humans is an important method of adapting to altered 
environmental conditions, and is a prerequisite for re-
sponding to potential threats [15]. Hemodynamic stress 
responses such as increased HR and arterial pressure are 
triggered by endocrine regulatory mechanisms and the 
autonomic nervous system, and involve secretion of cor-
ticotropin releasing hormone, adrenocorticotropic hor-
mone, cortisol, epinephrine, norepinephrine, dopamine, 
prolactin, cytokines, tumor necrosis factor-alpha, and 
acute phase proteins [15]. We found that patients with a 
high anxiety level before induction of anesthesia had a 
significantly higher HR and SBP, and lower peripheral 
blood flow, than patients with a moderate/low anxiety 
level, which is consistent with the findings of previous 
studies [16]. During general anesthesia, core hypother-
mia develops in three distinct phases, each of which has a 
different primary etiology. The initial phase results largely 
from the core-to-peripheral redistribution of body heat  
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Table 1. Patient characteristics. 

 
Low/moderate anxiety 

(STAI ≤ 44, n = 59) 
High anxiety 

(STAI ≥ 45, n = 61) 
p-value 

Demographics    

Sex, No. of patients   0.47 

Men 32 (54) 28 (46)  

Women 27 (46) 33 (54)  

Age, years 55.92 (13.66) 54.97 (14.29) 0.71 

Weight, kg 161.61 (8.74) 161.90 (7.97) 0.60 

Height, cm 57.60 (7.97) 57.08 (7.68) 0.92 

BMI, kg/m2 22.05 (2.68) 21.74 (2.18) 0.79 

BSA, m2 1.60 (0.14) 1.60 (0.14) 0.85 

Operative site, No. of patients   0.09 

Liver 4 (7) 3 (5)  

Pancreas 5 (8) 14 (23)  

Colon 19 (32) 11 (18)  

Uterus 31 (53) 33 (54)  

Physical status score, No. of patients   0.13 

ASA I 30 (51) 22 (36)  

ASA II 23 (39) 35 (57)  

ASA III 6 (10) 4 (7)  

History, No. of patients    

Previous surgery 23 (39) 31 (51) 0.21 

Respiratory disease 4 (7) 3 (5) 0.72 

Cardiovascular disease 11 (19) 16 (26) 0.38 

Diabetes mellitus 9 (15) 7 (11) 0.60 

Anxiety    

State anxiety (STAI-S) 36.39 (25 - 44) 53.41 (45 - 72) <0.001 

Trait anxiety (STAI-T) 33.66 (20 - 50) 37.51 (20 - 74) 0.06 

Perioperative values    

Baseline clinical data    

Systolic blood pressure, mmHg 118.41 (12.99) 115.16 (11.86) 0.23 

Diastolic blood pressure, mmHg 70.88 (8.05) 68.23 (9.83) 0.09 

Heart rate, beats/min 67.64 (8.55) 69.00 (7.61) 0.32 

Before induction of anesthesia    

Systolic blood pressure, mmHg 138.00 (17. 75) 140.21 (17.11) 0.48 

Diastolic blood pressure, mmHg 79.68 (10.47) 78.16 (11.19) 0.46 

Heart rate, per beats/min 76.66 (10.16) 83.79 (9.41) <0.001 

Hemodynamic variability    

Systolic blood pressure, mmHg 16.64 (9.09) 21.82 (0.09) <0.01 

Diastolic blood pressure, mmHg 12.74 (11.69) 15.07 (0.11) 0.18 

Heart rate, per beats/min 13.54 (9.24) 21.90 (0.11) <0.001 

Peripheral blood flow    

Before induction of anesthesia, ml/min/100g 18.26 (2.89) 15.29 (2.44) <0.001 

After induction of anesthesia, ml/min/100g 32.47 (3.40) 32.43 (3.52) 1.00 

Blood loss    

1 h after induction, ml 61.63 (179.23) 43.61 (73.14) 0.53 

2 h after induction, ml 234.88 (282.62) 219.66 (231.91) 0.86 

Urine output    

1 h after induction, ml 124.53 (140.18) 87.89 (83.27) 0.35 

2 h after induction, ml 205.75 (196.96) 217.00 (190.34) 0.55 
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Continued 

Core temperature    

Before induction of anesthesia, ˚C 36.80 (0.23) 36.83 (0.24) 0.44 

1 h after induction, ˚C 36.30 (0.21) 36.10 (0.28) <0.001 

2 h after induction, ˚C 36.12 (0.25) 35.82 (0.26) <0.001 

Data are mean (SD) and [range], or number (%). ASA, American Society of Anesthesiologists; BMI, body mass index; BSA, body surface area; STAI, Spiel-
berger State-Trait Anxiety Inventory; Hemodynamic variability: (before induction of anesthesia − baseline)/baseline × 100; Peripheral blood flow variability: 
(after induction of anesthesia − before induction of anesthesia)/after induction of anesthesia × 100. 

 
Table 2. Comparison of outcomes between high anxiety and low/moderate anxiety groups. 

 
Low/moderate anxiety 
(STA I ≤ 44, n = 59) 

High anxiety 
(STAI ≥ 45, n = 61) 

ARR (95% CI) 

No. of patients (%)    

Core Temperature < 36.0˚C, 
1 h after induction of anesthesia 

4 (7) 26 (43) 35.84 (21.87 - 49.81) 

Core Temperature < 36.0˚C, 
2 h after induction of anesthesia 

14 (24) 40 (66) 41.84 (25.72 - 57.97) 

Data are given as number (%); CI, confidence interval; ARR, absolute risk reduction. 

 
Table 3. Factors associated with intraoperative hypothermia (adjusted and unadjusted analyses). 

 
 

1 h after induction of anesthesia 
RR (95% CI) 

2 h after induction of anesthesia 
RR (95% CI) 

 
Univariate 
analysis 

p-value 
Adjusted 

multivariate 
analysis* 

p-value
Univariate 
analysis 

p-value 
Adjusted 

multivariate 
analysis* 

p-value

High anxiety 
(STAI ≥ 45) 

3.13 (1.17 - 8.34) 0.01 2.17 (1.05 - 4.49) 0.04 2.76 (1.69 - 4.52) <0.001 1.77 (1.05 - 2.97) 0.03 

Male sex 1.14 (0.61 - 2.12) 0.83   1.08 (0.73 - 1.60) 0.72   

Age, per year 1.19 (0.79 - 1.82) 0.40   1.16 (0.81 - 1.67) 0.42   

BMI, per kg/m2 0.60 (0.38 - 0.98) 0.04 0.61 (0.30 - 1.26) 0.18 0.85 (0.59 - 1.22) 0.37   

BSA, per m2 0.71 (0.47 - 1.08) 0.11 0.68 (0.37 - 1.26) 0.22 0.8 (0.55 - 1.15) 0.23 0.74 (0.47 - 1.15) 0.18 

ASA physical status 1.70 (1.11 - 2.61) 0.01 1.59 (0.88 - 2.88) 0.13 1.46 (1.01 - 2.12) <0.05 1.31 (0.83 - 2.08) 0.25 

Blood loss, per ml 0.94 (0.60 - 1.49) 0.80   0.82 (0.55 - 1.21) 0.31   

Heart rate, 
per beats/min 

1.58 (1.04 - 2.40) 0.03 1.13 (0.66 - 1.95) 0.65 1.35 (0.93 - 1.96) 0.11 0.98 (0.62 - 1.55) 0.92 

Systolic blood pressure, 
per mmHg 

1.96 (1.25 - 3.08) <0.01 1.63 (0.88 - 3.02) 0.12 1.48 (1.01 - 2.17) 0.04 1.04 (0.64 - 1.67) 0.89 

Peripheral blood flow, 
per ml/min/100g 

3.68 (2.00 - 6.79) <0.001 2.15 (1.01 - 4.58) < 0.05 2.89 (1.76 - 4.76) <0.001 2.03 (1.10 - 3.75) 0.02 

Cardiovascular disease 1.72 (0.92 - 3.22) 0.13 1.22 (0.70 - 2.14) 0.49 1.33 (0.88 - 2.00) 0.21 1.15 (0.72 - 1.85) 0.56 

Diabetes mellitus 1.30 (0.58 - 2.90) 0.54   1.13 (0.66 - 1.93) 0.79   

CI, confidence interval; RR, relative risk; ASA, American Society of Anesthesiologists; BMI, body mass index; BSA, body surface area; STAI, Spielberger 
State-Trait Anxiety Inventory; Hemodynamic variability: (before induction of anesthesia – baseline)/baseline × 100; Peripheral blood flow variability: (after 
induction of anesthesia – before induction of anesthesia)/after induction of anesthesia × 100. *See Methods for a list of all variables included in the multivariate 
analysis. 

 
that occurs when anesthesia inhibits tonic thermoregula-
tory vasoconstriction [3]. The second phase is a result of 
heat loss exceeding metabolic heat production, which 
reduces core temperature in a slow, linear fashion [17]. 
Finally, a core temperature plateau is reached when 
emergence of thermoregulatory vasoconstriction decreases 

cutaneous heat loss [18] and constrains metabolic heat in 
the core thermal compartment [19]. The extent to which 
redistribution decreases core temperature depends on the 
anesthetic-induced inhibition of tonic thermoregulatory 
vasoconstriction and the magnitude of the core-to-pe-
ripheral tissue temperature gradient. The core thermal 
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compartment represents about half of the body mass, and 
the remaining mass is typically 2˚C - 4˚C cooler than the  
core [20]. Preoperative anxiety increases the patient’s 
catecholamine secretion, and the increased catecholamine 
level causes tachycardia, hypertension, and arrhythmia 
[21]. Cutaneous vasoconstriction is controlled by the 
sympathetic nervous system, via norepinephrine binding 
to alpha-1 receptors [22]. In the present study, increased 
peripheral blood flow variability was observed in patients 
with a high level of anxiety. The mean body temperature 
of the peripheral compartment therefore has a major ef-
fect on the change in core temperature due to the core- 
to-peripheral redistribution of temperature, and the pre-
operative anxiety level may predict the degree of hypo-
thermia. Once redistribution has occurred, heat that has 
been distributed to the peripheral tissues cannot be re-
covered by the core, because heat cannot move up a 
temperature gradient. Relative hypothermia in patients 
with a high anxiety level therefore persisted during the 
early phase of general anesthesia. Although high anxiety 
level and peripheral blood flow variability were signifi-
cant predictors of core hypothermia during combined 
epidural and general anesthesia, other variables [12] such 
as gender, age, BMI, BSA, ASA physical status, HR 
variability, SBP variability, history of cardiovascular 
disease, and diabetes mellitus were not predictors of 
change in core temperature. It is possible that the effects 
of age, BMI, BSA, and ASA physical status were under-
estimated in the current study because the range of these 
variables may not have been wide enough to show an 
effect. Intense vasodilation associated with combined 
epidural and general anesthesia may have resulted in 
rapid and significant heat loss, causing hypothermia re-
gardless of the other factors (age, BMI, BSA, ASA 
physical status, HR variability, SBP variability, history 
of cardiovascular disease, and diabetes mellitus). 

Previous studies did not evaluate the association be-
tween anxiety level and the risk of hypothermia in the 
clinical setting, even though it is known that thermo-
regulation is inhibited by anesthesia, causing redistribu-
tion of body heat between the core and the periphery [3]. 
Admission to hospital, particularly when undergoing 
surgical treatment, may be emotionally distressing [23]. 
The importance of giving patients information has been 
supported by numerous studies [24,25]. These studies 
demonstrated that patients who are psychologically pre-
pared for surgery have better outcomes than those who 
are not adequately prepared. Redistribution of body heat 
between the peripheral and core compartments seems to 
be completed within 1 hour after the induction of general 
anesthesia [26]. It is therefore important for nurses to 
ensure that patients are physically and psychologically as 
well prepared for surgery as possible. Further studies are 

needed to evaluate nursing interventions that might pre-
vent hypothermia during general anesthesia. 

The primary limitation of this study is that the findings 
cannot be generalized, as only patients who underwent 
elective major abdominal surgery under combined epi-
dural and general anesthesia were studied. It is not clear 
whether these findings are clinically relevant to patients 
undergoing different types of surgery, such as open tho-
racic or urgent surgery. 

5. Conclusion 

The relationship between preoperative anxiety level and 
intraoperative hypothermia (<36˚C) was investigated. 
The STAI was used to measure the anxiety level and the 
relation was examined with descriptive and multivariate 
risk analysis. High anxiety level was found in 61 patients 
(51%), of which 26 (43%) developed hypothermia during 
the first hour and 40 (66%) developed hypothermia dur-
ing the first 2 hours of anesthesia. After adjustment for 
covariates, patients with a high anxiety level were found 
to have a 2.17-fold higher risk of hypothermia during the 
first hour and a 1.77-fold higher risk of hypothermia 
during the first 2 hours than patients with a low/moderate 
anxiety level. The risk of hypothermia in the early phase 
of general anesthesia can be predicted by measurement 
of the preoperative anxiety level using the STAI. 

6. Relevance to Clinical Practice 

The findings of this study suggest that a high preopera-
tive anxiety level is significantly associated with intraop-
erative hypothermia. It is therefore important for nurses 
to identify patients with a high anxiety level and spend 
more time with them. In addition, nurses should imple-
ment a preventive care program that includes anxiety 
management and thermal care. Nurses have a duty to 
ensure that patients admitted to hospital are as physically 
and psychologically prepared for surgery as possible. 
This can be achieved by using appropriate tools to assess 
anxiety, and by spending time listening to patients’ con-
cerns. Working in partnership with patients is essential 
for achieving good outcomes. 
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