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Abstract
Aim: The main aim of the study was to measure preoperative anxiety in patients in the Czech Republic before elective surgery,
using the Visual Analogue Scale for Anxiety (VAS-A). Design: A cross-sectional descriptive study. Methods: The sample
consisted of 344 patients undergoing elective surgery. The day before surgery patients completed a questionnaire consisting of
demographic data, the Amsterdam Preoperative Anxiety and Information Scale (APAIS) and the VAS-A. Spearman
correlation was used to test correlation between the VAS-A and the subscales of the APAIS. Analysis of Variance (ANOVA)
and the Kruskal-Walis test were used for group comparison. A p-value < 0.05 was considered to be significant. Results:
Female patients and patients without previous experience of surgery had a significantly higher VAS-A score. The anxiety score
measured by the VAS-A positively correlated with APAIS-Anxiety (r = 0.71) and its subscales. The results also showed that
the most common anxieties resulted from postoperative pain, anaesthesiological complications, postoperative nausea and
vomiting, concerns about regaining consciousness after anaesthesia, surgical errors, and postponement of surgery. Conclusion:
The findings of this study support the utility of the VAS-A as a measure of preoperative anxiety. The VAS-A quickly and
simply assesses anxiety and may be useful for research as well as clinical purposes when researchers or clinicians have very
limited time.
Keywords: preoperative anxiety, elective surgery, VAS-A.

Introduction
Preoperative anxiety is rarely the subject of nursing
research in the Czech Republic. It is a challenging
concept in the preoperative care of patients. Some
level of anxiety is an expected reaction to the
unpredictable and potentially life-threatening
circumstances involved in surgery and is typical of
the preoperative period, especially for a patient´s first
few surgical experiences (Jawaid et al., 2007). Those
with an elevated level of preoperative anxiety require
larger doses of anaesthetics, have, on average, a
greater peri- and postoperative reliance on analgesics
and require longer stays in hospital (Berth et al.,
2007). Many international studies have confirmed
that patients awaiting surgery experience anxiety.
Some groups of patients such as women, patients
with higher need-for-information, patients without
previous experience of surgery, and younger patients,
experience an increased level of preoperative anxiety
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(Haugen et al., 2008; Kindler et al., 2000; Moerman
et al., 1996b; Nishimori et al., 2002; Shafer, 1996).
The level of preoperative anxiety can also be affected
by patients´ level of education, the type of surgery
required, and previous negative experiences of
hospital stay (Karanci, 2003).
Several scales to measure preoperative anxiety have
been reported and used in research studies: the
Hospital Anxiety and Depression Scale – HADS
(Zigmond, Snaith, 1983), Spielberg´s State-Trait
Anxiety Inventory – STAI (Spielberg, 1983), the
Amsterdam Preoperative Anxiety and Information
Scale – APAIS (Moerman et al., 1996a), the Yale
Preoperative Anxiety Scale for children (Kain et al.,
1997), the Bypass Grafting Fear Scale – BGFS
(Koivula et al., 2001; Koivula et al., 2002), the
Surgical Fear Questionnaire – SFQ (Theunissen,
2014), the Coping with Surgical Stress Scale – COSS
(Krohne et al., 2001), and the Visual Analogue Scale
for Anxiety – VAS-A (Kindler et al., 2000).
Kindler et al. (2000) found that the Visual Analogue
Scale for Anxiety – VAS-A is a useful and valid
method for measuring preoperative anxiety and
compares well with the state anxiety score of the
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STAI. The VAS-A has been further tested in several
other studies (Boker et al., 2002; Davey et al., 2007;
Hernández-Palazón et al., 2015; Romanik et al.,
2009) with similar results. According to Davey et al.
(2007) a single question with either a Likert Scale or
VAS-A response may be an adequate replacement for
the
STAI.
Both
measures
quickly
and
straightforwardly assess anxiety and may be useful
for research purposes when researchers have very
limited time or questionnaire space or need to reduce
the burden on participants of answering many
questions. In clinical settings, especially in the
preoperative phase, extensive questionnaires might
not be applicable (Berth et al., 2007).

Aim
The main aim of the study was to measure
preoperative anxiety in patients in the Czech
Republic before elective surgery, using the Visual
Analogue Scale for Anxiety.

Methods
Design
A cross-sectional descriptive study was used.
Sample
The sample consisted of 344 patients from an urban
hospital in the Czech Republic undergoing elective
surgery. Patients of 18 years or above scheduled for
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elective surgery under general or spinal anesthesia
participated in the study.
Data collection
The data were collected from July 2012 to January
2013. Six examiners (anaesthesiological nurses
trained to collect data) distributed questionnaires and
collected data the evening prior to surgery. Patients
were asked to complete the questionnaire according
to the examiners´ instructions. The questionnaires
were then administered verbally or by self-report.
The main researcher met once a week with the
examiners. Up to five minutes were required to fill
out the set of questionnaires, which consisted of
demographic data, the Amsterdam Preoperative
Anxiety and Information Scale (APAIS) and the
Visual Analogue Scale for Anxiety (VAS-A).
Patients were also asked to select different factors
responsible for their anxiety from a list. The set of
questionnaires was reviewed by a clinical
psychologist. Permission to use the APAIS scale was
obtained from the author of the original version
(Moerman et al., 1996b) and it was then translated
from English into Czech (Moerman et al., 1996b).
The APAIS consists of six items on two scales:
APAIS-Anxiety (four items) and APAIS-Need-forInformation (two items). APAIS-Anxiety has two
subscales: Anxiety about Anaesthesia (two items)
and Anxiety about Surgery (two items).

Table 1 Sample characteristics (n = 344)
Characteristics
Gender
Female
Male
Education
Basic education
Secondary school
Secondary school with graduation
Higher education
University education
Occupation
Employed
Retired
Unemployed
Business
On maternity leave
In education
Negative experience
Of hospital staff
Of previous surgery
Of health care facilitites
Comorbidities
Cardiovascular disease
Endocrinological disease
Musculosceletal disease
Respiratory disease
Neurological disease
Others
Anxiety cases
Patients without anxiety (< 11 on the APAIS-Anxiety scale)
Patients with anxiety (≥ 11 on the APAIS-Anxiety scale)

© 2015 Central European Journal of Nursing and Midwifery

n
239
105
38
131
109
23
43
158
119
30
16
11
10
58
44
31
161
79
60
44
22
67
240
104

%
69.5
30.5
11.1
38.1
31.7
6.7
12.5
45.9
34.6
8.7
4.7
3.2
2.9
16.9
12.8
9.0
46.8
23
17.4
12.8
6.4
19.5
69.8
30.2

322

Homzová P, Zeleníková R.

The VAS-A is based on a 100 mm scale with zero
anxiety on the far left and maximum preoperative
anxiety on the far right. A higher score indicates
higher anxiety.
Data analysis
Means, standard deviation (SD), and absolute and
relative frequencies were calculated for descriptive
statistical analysis. Spearman correlation was used to
test the correlation between the VAS-A and the
APAIS. Analysis of Variance (ANOVA) and the
Kruskal-Walis test were used for group comparison.
A p-value < 0.05 was considered to be significant. A
statistical analysis was performed using the Stata v.
10.

Results
The sample characteristics are presented in Table 1.
In the sample, 239 participants were female (69.7%)
and 105 male (30.5%). Of the entire sample 158
(45.9%) participants were in employment and 119
(34.6%) were retired. Previous negative experiences
of hospital staff were confirmed by 58 (16.9%)
patients; negative experiences of previous surgery by
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44 (12.8%) patients; and negative experiences of
health care facilities by 31 patients (9%). Almost half
of the patients (46.8%) had cardiovascular disease.
Nearly one third of patients (30.2%) had a score ≥ 11
on the APAIS-Anxiety and were considered to be
anxiety cases (Moerman et al., 1996b).
Table 2 Basic and clinical sample characteristics
Characteristics
Mean
SD
Min.
Age
50.7
14.9 18
VAS-A
45.3
26.1 0
Respiratory rate
15.3
7.5
10
Systolic blood pressure 131.3
16.2 90
Diastolic blood pressure 78.6
8.7
50
Heart rate
74.9
31
53

Max.
83
100
25
190
110
115

Observing different factors responsible for preoperative anxiety showed that the most common
factors were postoperative pain, fear of
anaesthesiological complications, postoperative
nausea and vomiting, concerns about regaining
consciousness after anaesthesia, surgical errors, fear
of postponed surgery, and fear of the unknown.

Table 3 Correlations between VAS-A and scales/subscales of APAIS
APAIS-Need for
APAIS-Anxiety
information
VAS-A
0.43*
0.71*

Anxiety about
anaesthesia**
0.60*

Anxiety about
surgery***
0.71*

*p < 0.05; **Subscale of APAIS-Anxiety; ***Subscale of APAIS-Anxiety

Table 4 Group comparisons VAS-A
Characteristics
Gender
Male (n = 105)
Female (n = 239)
Previous surgery
No (n = 86)
Yes (n = 256)
Previous negative experience
No (n = 264)
Yes (n = 80)
Type of surgery
Breast surgery (n = 62)
Abdominal surgery (n = 180)
Surgery for oncological disease (n = 39)
Gynecological surgery (n = 63)
Comorbidities
No (n = 107)
Yes (n = 237)
Education
Basic and secondary education without graduation (n = 169)
Secondary and higher education (n = 132)
University education (n = 43)
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Mean ± SD

p value

36.3 ± 25.5
49.3 ± 25.4

˂ 0.001

51.2 ± 25.7
43.4 ± 26.0

0.0168

44.0 ± 25.7
49.8 ± 26.9

0.0846

52.7 ± 28.1
42.4 ± 26.5
47.7 ± 20.5
44.9 ± 25.1

0.0554

41.9 ± 25.5
46.9 ± 26.3

0.1022

44.2 ± 26.2
46.2 ± 26.5
47.3 ± 24.6

0.7066
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The mean age of the patients was 50.7 years (range:
18 to 83 years). The mean score of VAS-A was 45.3
(SD 26.1). The mean respiratory rate was 15.3 (SD
7.5). The mean heart rate was 74.9 (SD 31), (Table
2).
The anxiety score measured by the VAS-A correlated
positively with APAIS-Anxiety (r = 0.71), and with
both subscales of APAIS-Anxiety: anxiety about
anaesthesia (0.60) and anxiety about surgery (0.71),
(Table 3).
Preoperative anxiety differed significantly between
male and female patients. Female patients had a
statistically significant higher level of anxiety before
elective surgery. The VAS-A did not differ
significantly between groups of patients with various
types of surgery and different levels of education.
Preoperative anxiety measured by the VAS-A also
did not differ significantly between patients with no
comorbidities and patients with comorbidities:
However, there was a difference between the groups
with previous experience of surgery and those
without. Patients with previous surgery had an
average score of VAS-A 43.4 while patients without
previous surgery had a significantly higher average
score of VAS-A 51.2 (Table 4).

Discussion
Although anaesthesia and surgery have become safer
and more successful than ever before, preoperative
anxiety is still a common problem in patients
awaiting surgery (Nishimori et al., 2002). Although
preoperative anxiety can be measured many different
ways, the most popular methods are scales such as
the APAIS, VAS-A or STAI. In our study we used
the VAS-A and APAIS as quick and easy to use
scales for measuring preoperative anxiety. Nearly one
third of patients of the sample had a score ≥ 11 on
the APAIS-Anxiety and were considered to be
anxiety cases. Moerman et al. (1996b) recommend
the use of a score of 11 for identifying anxious
patients in clinical practice. Preoperative anxiety can
also be measured easily using the VAS-A. In the
presented study, the mean score of VAS-A for
preoperative anxiety was 45.3. Kindler et al. (2000)
reported a pre-operative anxiety score of 33 for
surgery and 29 for anaesthesia by the VAS-A, while
Jawaid et al. (2007) reported a pre-operative anxiety
score of 57.7 for surgery and 38.1 for anaesthesia by
the VAS-A.
It was found that female patients had higher
preoperative anxiety. The same results have been
ascertained in many other studies (Caumo et al.,
2001; Conceição et al., 2004; Jawaid et al., 2007;
Jlala et al., 2010; Moerman et al., 1996b; Nishimori
© 2015 Central European Journal of Nursing and Midwifery
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et al., 2002). Another finding of the study was that
patients without previous experience of surgery had a
higher level of preoperative anxiety. Caumo et al.
(2001) also found that previous surgery was
associated with lower risk of preoperative anxiety.
Contrary to this, the studies of Jawaid et al. (2007),
Hernández-Palazón et al. (2015) and Nishimori et al.
(2002) did not confirm a significant influence of
previous surgical experience on anxiety level.
Another finding of the study was that previous
negative experiences, comorbidities and higher level
of education were not significantly associated with a
higher level of anxiety.
Surgeries associated with high preoperative anxiety
in our study include breast surgery and surgery for
oncological disease. In a study by Kindler et al.
(2000) surgeries with high preoperative anxiety
included thoracic and otorhinolaryngological surgery.
High preoperative anxiety is also associated with a
history of cancer (Caumo et al., 2001).
In addition, our results showed that the most common
anxieties resulted from postoperative pain,
anaesthesiologic complications, postoperative nausea
and
vomiting,
concerns
about
regaining
consciousness after anaesthesia, surgical errors, and
postponed surgery. Hernández-Palazón et al. (2015),
in their study of 300 patients, found that the most
common anxieties resulted from the operation,
postoperative pain, and awareness during anaesthesia.
According to Pritchard (2009) anxiety causes a wide
range of physical responses – including elevated
heart rate, blood pressure and temperature. But
Conceição et al. (2004) found that heart rate and
blood pressure do not reflect the level of preoperative
anxiety. In their randomized study of 145 patients
(Conceição et al., 2004), there were no significant
differences between anxious and non-anxious
patients in age, systolic and diastolic blood pressure,
and heart rate.
In addition, the findings of this study support the
utility of the VAS-A as a measure of preoperative
anxiety. The VAS-A significantly correlated with
both subscales of APAIS-Anxiety. A significant
correlation between the VAS-A and STAI has been
confirmed in many other studies (Jlala et al., 2010;
Kindler et al., 2000).
According to Kindler et al. (2000) the idea of using
the VAS-A, which allows patients to indicate easily
their degree of preoperative anxiety by simply
marking a point on a horizontal line, is appealing.
Preoperative anxiety can be relieved by nursing
interventions. Several studies have been conducted to
test the effect of specific interventions on
preoperative anxiety, such as preoperative
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information (Sjöling et al., 2003), continuous
information (Haugen et al., 2009), music (Arslan et
al., 2008), or anxiolytic premedication (Carroll et al.,
2012). Receiving continuous information and being
able to ask questions reduces patients´ anxiety in the
intraoperative period (Haugen et al., 2009). Arslan et
al. (2008) recommended that music should become a
routine component of the care provide to patients
during the preoperative period. Patients with high
levels of anxiety may be identified preoperatively and
interventions designed to reduce anxiety could be
targeted at this vulnerable group (Carr et al., 2006).
Limitation of study
The main limitation of the study was that it was
conducted in a single hospital. The sample was also
limited to those patients who agreed to participate
and reflects only one geographical area of the Czech
Republic. Thus the results may not be generalized for
the whole Czech population.

Conclusion
Groups of patients with a higher degree of
preoperative anxiety can be identified using the
Visual Analogue Scale for Anxiety. The anxiety
score measured by the VAS-A correlated positively
with APAIS-Anxiety and both its subscales. Female
patients and patients without previous experience of
surgery had a significantly higher score on the VASA. The findings of this study support the utility of the
VAS-A as a measure of preoperative anxiety. The
VAS-A quickly and easily assesses anxiety and may
be useful for research as well as clinical purposes
when researchers or clinicians have very limited
time. Preoperative anxiety is frequently experienced
by patients undergoing surgery and can affect
patients´ healing processes. More attention should be
devoted to pre-operative anxiety.
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