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Abstract
Background: Preoperative anxiety is common and can have deleterious effects, such as
fluctuations in blood pressure, heart and respiratory rate, resistance to anesthetic induction, higher
levels of postoperative pain and poor healing. Our aim was to assess the reliability and validity of
the Greek version of the Amsterdam Preoperative Anxiety and Information Scale (APAIS).
Methods: One hundred patients completed a modified (Greek) APAIS questionnaire and the
Spielberger’s State-Trait Anxiety Inventory (STAI-State) during routine preoperative screening
from March to May 2015. Both general and regional anesthesia patients were included and
various clinical data, such as age, sex, level of education, marital status, American Society of
Anesthesiologists (ASA) physical status classification system and previous surgery were collected.
Findings: Exploratory factor analysis revealed a new two factors model of the Greek
version of APAIS: anxiety and need for information related to anesthesia and anxiety and need
for information related to procedure (APAIS-anesthesia: Cronbach’s α =0.844; APAIS-procedure:
Cronbach’s α =0.847). We also found a very high correlation between the subscales of APAIS and
STAI-State. Furthermore, APAIS discriminated well between sub-groups of patients on the basis
of the severity of their procedure.
Conclusions: The Greek version of APAIS with the new structure that emerged can provide
anesthesiologists with a reliable and valid instrument to assess easily the preoperative anxiety and
the need for information in clinical practice.
Keywords: Preoperative anxiety, Amsterdam Preoperative Anxiety and Information Scale
(APAIS), Reliability, Validity.
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Introduction
As the reported incidence of preoperative
anxiety in adults ranges from 11% to 80%, depending
on the assessment method, the need to evaluate and
prevent preoperative anxiety is of high priority in
order to improve the patient’s experience during
the perioperative period1. The excessive degrees of
preoperative anxiety can lead to deleterious effects.
These include fluctuations in blood pressure, heart
and respiratory rate, resistance to anesthetic induction,
higher levels of postoperative pain and poor healing1,2.
Although the prescription of sedative
premedication is widespread around the world in order
to relieve preoperative anxiety, anxious patients can
also benefit from more attention and information from
the anesthesiologist3. The level of preoperative anxiety
depends on several factors such as socio-demographic
characteristics, previous surgeries, characteristics
of the medical surgery, possible complications, the
kind of preoperative information or the method of
anesthesia and psychosocial variables, such as the
general level of anxiety, personality characteristics and
psychological or psychiatric comorbidity4,5. Therefore,
the anesthesiologists’ ability to estimate the anxiety of
their patients is variable6.
Until now, several tools have been developed for
the evaluation of preoperative anxiety. Spielberger’s
State-Trait Anxiety Inventory (STAI) is the most
commonly used tool and is reported to be reliable and
valid. It can be used in clinical settings to diagnose
anxiety but it was not developed in order to assess

preoperative anxiety. Of note, the STAI has been
translated into Greek and validated in 20067. The STAI
comprises two separate, 20- item, self-report scales
for measuring state and trait anxiety. Trait anxiety
refers to anxiety as a personality trait, while state
anxiety evaluates how the respondent feels at a given
time (“right now”). Although the state scale is used to
assess preoperative anxiety, it is too long to be easily
applicable and not related to the specific situation.
The Amsterdam Preoperative Anxiety and
Information Scale (APAIS) was developed by
Moerman et al. in 1996 in Amsterdam8. It is a sixitem, self-report questionnaire and therefore it is
a brief and economical instrument. The original
language of APAIS was Dutch. Moerman et al. (1996)
included in their article a table with the English
translation of APAIS. The APAIS was developed to
evaluate patient’s preoperative anxiety and need for
information, with four and two items representing
anxiety about anesthesia / surgical procedure (1, 2, 4, 5
Cronbach’s α 0.86) and the need for information about
anesthesia and the procedure (3, 6 Cronbach’s α 0.72),
respectively. The APAIS is very easy and quick to
complete by the patient, while it has been validated in
surgical patients8. In addition to this, the APAIS score
is positively associated with severe postoperative pain
early after awaking9,10. Therefore, the APAIS may
have the potential to become the gold standard for the
assessment of preoperative anxiety, provided that it is
translated and validated in all languages. The aim of
the present study was to assess the reliability and the
validity of the Greek translation of APAIS (Table 1).

Table 1
Items of the original Amsterdam Preoperative Anxiety and Information Scale and its Greek version
Original items

Greek items

1. I am worried about the anesthetic.

1. Ανησυχώ για την αναισθησία.

2. The anesthetic is on my mind continually.

2. Η αναισθησία είναι στο μυαλό μου διαρκώς.

3. I would like to know as much as possible about the
anesthetic.

3. Θα ήθελα να μάθω όσο το δυνατόν περισσότερα για την
αναισθησία.

4. I am worried about the procedure.

4. Ανησυχώ για την επέμβαση.

5. The procedure is on my mind continually.

5. Η επέμβαση είναι στο μυαλό μου διαρκώς.

6. I would like to know as much as possible about the
procedure.

6. Θα ήθελα να μάθω όσο το δυνατόν περισσότερα για την επέμβαση.
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Methods
The study has been approved by the Ethics and
Scientific committee of our hospital (276/12-03-15)
and was conducted between the March 15th and May
5th, 2015. In our study, we included all consecutive
patients who were able to speak and read Greek,
older than 18 years old, with American Society of
Anesthesiologists (ASA) physical status I-III and who
underwent elective surgery. Written informed consent
was obtained from all the participants. All the patients
with a previously diagnosed psychiatric disorder
and/or receiving any psychiatric medication, such as
anxiolytics, antidepressants, antipsychotics and mood
stabilizers, were excluded from the study.
Various clinical data were collected, such as age,
sex, educational and marital status, the ASA physical
status score and the experience of previous surgery.
The Greek version of the APAIS and the STAIState questionnaires were filled out by the patients
preoperatively, the day before their elective surgery.
The items of APAIS are rated on a five-point Likert
scale from “1= not at all” to “5= extremely”. The scale
assessed anxiety about the anesthesia (items 1, 2),
anxiety about the procedure (items 4, 5) and the need
for information (items 3, 6). Our study conforms to the
Helsinki Declaration of 1975 and its later amendments.

Statistical analysis
All the data were entered, checked for missing
values and analyzed using SPSS version 17.0 (SPSS
Inc., Chicago, IL, USA) and SAS version 7.0 (SAS
Institute, Cary, NC, USA) statistical programs.
Descriptive statistics, such as the mean, standard
deviation and skewness were used to describe the
main variables. A significance level of alpha= 0.05
was chosen. The normal distribution of the data was
examined using the Kolmogorov-Smirnov test and P-P
plots. Translation and back translation were performed.
A native English bilingual translator produced the first
draft from the English version8. A Greek bilingual
expert then back translated the items to cross-validate
them. Evaluation of the validity of a questionnaire
includes factor analysis, convergent validity, subscale
validity and the known-groups validity.

245

Confirmatory factor analysis (CFA) was used
to examine and confirm the factor structure of the
questionnaire as suggested by the creator of the
questionnaire. The CFA was carried out using the
Analysis of Moment Structure (AMOS) Version 7.011.
The size of the sample that is required for the CFA,
is based on researchers conventions, ranging for the
participants ratio 3:1 to as high as 12:1. Stable factor
models can be found with samples as small as 100
and with samples as small as 150 if 10 or more items
load at 0.4 or higher12,13. The APAIS consisted of six
items, thus our sample size of 100 is within the above
guidelines.
Rejecting or accepting a model was based on
some global fit indices: (1) chi-square tested the fit
of the observed covariance matrix obtained under the
constraints of the model, (2) the root mean square
error of approximation (RMSEA), (3) the comparative
fit index (CFI), (4) the normed fit index (NFI), (5) the
goodness fit index (GFI), and (6) the adjusted GFI
(AGFI). The chi-square-degrees of freedom (d. f.)
ratio < 214, RMSEA < 0.0615, CFI >0.915, GFI > 0.8516,
AGFI > 0.816, NFI > 0.917 indicate an acceptable fit.
Exploratory factor analysis (EFA) was conducted
to identify a viable factor structure. EFA, using
maximum likelihood extraction method with direct
oblimin rotation, was conducted for all participants to
determine the factor structure of the six items of the
APAIS questionnaire. Items with factor loadings ≥0.4
(including values that rounded to 0.4) and those that
did not load on more than one factor were retained.
Items not meeting these criteria were removed one at
a time. Factor analyses were repeated until a solution
was attained in which all items included in the analysis
met all criteria18,19.
Convergent validity of the APAIS questionnaire
was determined by establishing the correlation
between questionnaire’s subscales and STAI-State
using the Pearson’s correlation coefficient. Moderate
to high correlation supports the validity of the APAIS
questionnaire in measuring important aspects of
anxiety status.
Subscale validity was evaluated by examining
the subscales correlations, while known-groups
validity of APAIS questionnaire was examined in
terms of the ability of the questionnaire to distinguish
M.E.J. ANESTH 24 (2), 2017
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between subgroups of patients formed on the basis of
the severity of their procedure coded as “major” and
“no major”. Independent samples t-test was used for
two-group comparisons when the equal variances
hypothesis according to the Levene’s test was
confirmed, whereas the Welch test was used when the
equal variances hypothesis was rejected.
Floor or ceiling effects are considered to be
present if more than 15% of respondents achieved the
lowest or highest possible score, respectively20. If floor
or ceiling effects are present, it is likely that extreme
items are missing in the lower or upper end of the
scale, indicating limited content validity.
The estimation of the reliability of a questionnaire
includes internal consistency reliability, test-retest
reliability and parallel forms reliability.
Internal consistency reliability of the APAIS was
determined by calculating Cronbach α coefficient21. A
Cronbach α coefficient value of 0.7 indicates sufficient
reliability for research purposes and suggests that
items are interdependent and homogeneous in terms of
the construct they measure. For clinical applications
α>0.8 is desirable22,23.
Test-retest reliability (stability) indicates the
stability of patients’ response in time and it was
determined by calculating ICC (intraclass correlation
coefficient: the error in measurements as a proportion
of the total variance) between the scores of the initial
assessment of the APAIS subscales and the scores of
the reassessment after 8 hours, the day before surgery.
The patients were admitted to hospital one day before
their elective surgery in order to have their routine
preoperative screening. They were asked to complete
the questionnaire in the morning of their admission
day and 8 hours later, in the afternoon. Because the
intraclass correlation coefficient does not correct for
systematic differences and agreement by chance, the
scores of the 2 assessments were tested for systematic
differences by using the Paired t-test24.
Parallel forms reliability is a measure of
reliability obtained by administering different forms of
APAIS questionnaire to the same group of individuals.
The scores from the two forms can then be correlated
in order to evaluate the consistency of results across
alternate forms24. The Parallel forms reliability was
examined using a sample of 20 random patients, who
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were part of the original sample of the 100 patients
who were included in the study.
The cut-off point of APAIS-anesthesia and APAISprocedure scores: A receiver operating curve (ROC)
analysis was conducted to investigate the prognostic
ability of APAIS subscales to detect anxiety cases using
the STAI-State as a “gold standard” and provided the
score of 46 as a reference point for anxiety, calculating
the respective areas under the curve (AUC) with
95% CI. Using this reference point, the sensitivity
and specificity of different cut-off points for APAIS
subscales were estimated. ROC curves provided a
graphical representation of the overall accuracy of a
“test” by plotting sensitivity against (1-specificity) for
all thresholds, while the AUC quantified the accuracy
of the “test”.

Results
From a total of 102 patients only 2 denied to fill
out the questionnaires. The final sample consisted of
100 patients (mean age: 57.6 years) who underwent
various surgical procedures, including urological,
gynecological (except obstetric), breast, endocrine,
abdominal,
colorectal,
hepato-pancreato-biliary,
esophago-gastric and vascular. Both general and
regional anesthesia was represented. Of them, 57
patients (57%) were male (mean age: 58.5 years) and
43 patients (43%) were female (mean age: 56.3 years),
while 83 (83%) of them had a previous procedure,
91 (91%) had an ASA score I-II, and 9 (9%) an ASA
score III. Twenty five patients (25%) underwent major
procedures and 75 patients (75%) underwent minor
and intermediate procedures (no major).
The descriptive statistics are presented in Table
2. Kolmogorov-Smirnov test and examination of
the skewness values show that most of the items are
normally distributed.
Confirmatory factor analysis (CFA): A two-factor
model was conducted by confirmatory factor analysis
giving unacceptable global fit indices. The resulting
global fit indices X2=117.55, p<0.0005, chi-squaredegrees of freedom (d. f.) ratio=14.69, RMSEA=0.372,
CFI=0.722, NFI=0.713, GFI=0.727, AGFI=0.284
showed that the two factors solution proposed by the
author should be rejected.
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Table 2
Descriptive statistics
After initial assessment
Items of
APAIS

Mean

SD

Skewness

1

2.28

1.14

0.69

2

2.07

1.16

0.74

3

2.62

1.11

-0.06

4

2.77

1.21

0.18

5

2.76

1.3

0.15

6

3.11

1.18

-0.44

Descriptive characteristics of the sample (N=100)
Sex
Male

57

Female

43

Mean age (min-max)

57.6 years (19-83)

Previous surgery
Yes

83

No

17

ASA score
I

40

II

51

III

9

Kind of procedure
Minor-intermediate

75

Major

25

247

Exploratory factor analysis (EFA): The Bartlett
Test of Sphericity was 397.92 and it was significant
(p<0.0005). The Kaiser-Meyer-Olkin Measure of
Sampling Adequacy was equal to 0.726, showing that
the data is suitable for factor analysis25.
The 6 items of the APAIS questionnaire were
analyzed via maximum likelihood extraction method
using direct oblimin rotation. Two factors, with
eigenvalue of over 1 and items with factor loadings
greater than or equal to 0.4, were identified. We used
the scree plot test to determine the number of factors to
retain and rotate, which again suggested a two factors
solution (Figure 1). None of the items were considered
as loadings on more than one factor, as their factor
loadings were not greater or equal to 0.4.
Finally, the EFA yielded a 6-item questionnaire
with a two factors solution. The eigenvalue for the
first factor, anxiety and need for information related
to anesthesia (APAIS-anesthesia = items 1, 2, 3)
was 3.65, explaining 60.80% of the variance and the
eigenvalue for the second factor, anxiety and need for
information related to procedure (APAIS-procedure
= items 4, 5, 6) was 1.02, explaining 16.10% of the
variance. Factor loadings, which are the correlation
coefficients between the items and the factors, ranged
from 0.545 to 0.992 (Tables 3 and 4).

Fig. 1
Scree plot
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Table 3
Eigenvalues and explained variance
Eigenvalues
% of
Cumulative
variance
%
3.648
60.8
60.8
1.012
16.09
76.89
0.795
13.25
90.14
0.307
5.11
95.25
0.183
3.06
98.31
0.101
1.69
100

Items
1
2
3
4
5
6

Items refer to items of APAIS.
Table 4
Factor loadings
Items of APAIS

APAISanesthesia

APAISprocedure

1

0.979

-

2

0.865

-

3

0.545

-

4

-

0.769

5

-

0.992

6

-

0.693

Extraction method: maximum likelihood.
Rotation method: direct oblimin with Kaiser normalization.
All loadings below 0.35 are not presented.
APAIS-anesthesia refers to items 1, 2, 3 of APAIS questionnaire.
APAIS-procedure refers to items 4, 5, 6 of APAIS questionnaire.

Convergent validity of APAIS was determined by
establishing the correlation of the subscales of APAIS
with the STAI-State scale. The correlations with the
STAI-State scale were 0.502 for APAIS-anesthesia and
0.765 for APAIS-procedure (p<0.0005). The above
results indicated moderate to high correlation between
the questionnaire’s subscales and the STAI-State scale
which satisfied the convergent validity.
Subscale validity: There was a moderate
correlation between the two factors of APAIS
questionnaire (r=0.445, p=0.0005).
Known-groups validity: The APAIS questionnaire
well discriminated between subgroups of patients on
the basis of the severity of their procedure. Anxiety
and need for information related to anesthesia
(APAIS-anesthesia) was statistically significant higher
in patients who underwent “no major” procedures
compared with those who underwent “major”
procedures (p=0.001) (Table 5).

Table 5
Known-groups validity.

APAISanesthesia

APAISprocedure

Severity
of the
procedure

N

Mean ±
SD

P-value

No major

75

7.48 ±
3.04

0.001

Major

25

5.44 ±
2.27

No major

75

8.79 ±
3.23

Major

25

8.2 ±
3.25

0.434

Floor or ceiling effects: The percentage of
patients scoring at the lowest possible level of the
subscale and at the highest possible level for the
APAIS-anesthesia and the APAIS-procedure were 9%,
2% and 5%, 3% respectively. The critical value of 15%
was not surpassed, and thus, it can be conclusively
stated that there was neither floor nor ceiling effect for
both factors.
Internal consistency Reliability: The internal
consistency of the 6 items of the APAIS was measured
with Cronbach’s α and yielded a value of 0.844 for the
APAIS-anesthesia and 0.847 for the APAIS-procedure
factor, which indicate excellent internal consistency.
The items are interdependent and homogeneous in
terms of the construct they measure.
Test-retest reliability: The paired samples t-test
between initial assessment and reassessment of both
factors of APAIS after 8 hours, the day before surgery
indicated no statistically significant differences.
Intraclass correlation coefficients (ICC) between
initial assessment and reassessment of the subscales
of APAIS were 0.965 and 0.970 (p<0.0005). The
above results of stability indicated that the factors of
APAIS were remarkably consistent between the two
assessments (Table 6).
Parallel forms reliability: The scores from the
two different forms of APAIS questionnaire were
very highly correlated for both factors (r=0.960 and
r=0.975, p<0.0005 respectively), which proved the
consistency of results across alternate forms.
The cut-off point of APAIS-anesthesia and APAISprocedure scores: The area under the curve (AUC)
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Table 6
Test-retest reliability for the APAIS subscales
Subscales
(N=20)

ICC
95% CI

Paired samples T-test
Initial assessment

P-value

Reassessment

Mean ± SD
APAIS-anesthesia

0.965 (0.93-0.98)*

6.84 ± 2.77

6.69 ± 2.68

NS

APAIS-procedure

0.97 (0.96-0.98)*

8.55 ± 3.1

8.22 ± 2.88

NS

* All correlation coefficients are statistically significant (p<0.0005).
NS: non-significant.

to their expectations, the Dutch version of APAIS
questionnaire didn’t distinguish well between fear of
anesthesia and fear related to the surgical procedure
itself. However, our results indicate that the Greek
version of the questionnaire may be divided into two
different subscales compared to the original one.

of APAIS-anesthesia was 0.679 (95% CI: 0.57-0.79,
p=0.003) with cut-off point 6.5, sensitivity 67% and
specificity 60%. Patients with APAIS-anesthesia more
than 6.5 have 67% probability of presenting anxiety
related to anesthesia, while patients with APAISanesthesia less than 6.5 have 60% probability of not
presenting anxiety related to anesthesia.

The first subscale assesses the anxiety and need
for information related to anesthesia. It is called
APAIS-anesthesia and includes items 1, 2, 3 of the
questionnaire. The second subscale assesses the
anxiety related to the surgical procedure and the need
for information about its characteristics. It is called
APAIS-procedure and it includes items 4, 5, 6. This
modified structure of the APAIS questionnaire in
Greek population that emerged from our study, gives
us the potential to well discriminate between the
aforementioned types of anxiety. Using our modified
version, the anesthesiologist and the surgeon will be
able to assess the preoperative anxiety in a more patientcentered way and provide appropriate information
based on the patient’s needs. As a result, they will
have the ability to recognize those patients who are in
need of extra support and to devote attention to what

The area under the curve (AUC) of APAISprocedure was 0.894 (95% CI: 0.83- 0.96, p<0.0005)
with cut-off point 8.5, sensitivity 92% and specificity
73%. Patients with APAIS-procedure more than 8.5
have 92% probability of presenting anxiety related to
the procedure, while patients with APAIS-procedure
less than 8.5 have 73% probability of not presenting
anxiety related to the procedure (Table 7).

Discussion
Our findings support the high-quality
psychometric properties of the Greek version of
APAIS. The new finding is the different structure of
APAIS that emerged in our study from the original
one, proposed by Moerman et al in 19968. In contrast

Table 7
The cut-off point of APAIS-anesthesia and APAIS-procedure scores
Area

SE

Significance

Cutoff

Sensitivity

Specificity

95% CI

APAIS-anesthesia

0.679

0.055

0.003

6.5

67%

60%

0.57

0.79

APAIS-procedure

0.894

0.031

<0.0005

8.5

92%

73%

0.83

0.96

Larger test result indicates more positive test.
M.E.J. ANESTH 24 (2), 2017
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they are specifically afraid of and want to be informed.
Unfortunately, there are no studies which estimate the
incidence of preoperative anxiety and the knowledge of
patients’ regarding anesthesia in the Greek population.
Probably, a corresponding study in Greece in the future
could explain the different version of APAIS.
The two new APAIS subscales are highly
correlated to STAI-State questionnaire (r=0.715),
supporting the validity of APAIS in measuring the
anxiety status preoperatively. It can be completed in
less than 2 min, while its stability in patients’ responses
which was highlighted with test-retest reliability, makes
it a very useful tool in the assessment of preoperative
anxiety in clinical practice.
Furthermore, the Greek version of APAIS
discriminated well between the various subgroups
of patients; patients who underwent a minor or
intermediate surgical procedure had statistically
significant higher anxiety and need for information
related to anesthesia (higher APAIS-anesthesia score)
compared with patients who underwent a major
procedure. This may indicate that Greek patients who
undergo a minor or intermediate surgical procedure
are more anxious about the anesthesia than the surgical
procedure probably due to insufficient knowledge,
attitudes and concerns, necessitating detailed
information by the anesthesiologist26.
Preoperative anxiety is described as an
unpleasant state of uneasiness or tension that is
secondary to a patient being concerned about a
disease, hospitalization, anesthesia and surgery, or the
unknown1. The preoperative fear can be attributed to
anesthesia to a high percentage. The patients are afraid
of not waking up or of waking up in the middle of
anesthesia and feeling pain. They are anxious about
postoperative nausea and vomiting, postoperative
pain and disclosing personal matters during loss of
control2,26. All these fears regarding anesthesia can
probably explain the fact that patients who undergo
minor and intermediate procedures are more anxious
about anesthesia compared to their anxiety related to
the surgical procedure and they need to know as much
as possible information regarding anesthesia.
As far as the Greek population is concerned
further research should be done. We can assume that
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when a patient undergoes a major procedure, he/she
is more anxious and afraid of the procedure itself,
the surgical complications during and after surgery,
the recovery and the quality of life rather than of
the unknown and the anesthesia. Moreover, both the
surgeon and the anesthesiologist will devote more
time during the preoperative visit to these patients who
mostly need to be better informed in order to feel safer.
On the other hand, patients who undergo minor
and intermediate procedures are usually informed
about the procedure, the possible complications
and the length of the recovery by their surgeon and
they feel safer. As a consequence, they will be more
anxious about anesthesia and they will need to be
better informed by the anesthesiologist during the
preoperative assessment.
The APAIS was initially validated in Dutch
and afterwards in English, Japanese, German, and
French language27-30. Considering that our study
sought to validate the Greek version of APAIS, our
results may enhance the preoperative use of APAIS.
Early recognition of anxious patients may assist the
physicians in improving the patients’ experience during
the perioperative period. Interestingly, we reported for
the first time that the Greek version of APAIS has a
different structure than the previous versions. We
may conclude that the way that preoperative anxiety
is perceived varies among different populations.
The Greek version of APAIS is a valuable tool for
the detection of anxious patients, but also it can
discriminate between the anxiety related to anesthesia
from the anxiety related to surgical procedure. The
ability to detect the patients who are more anxious about
anesthesia gives the anesthesiologists the opportunity
to have an empathic attitude at the preoperative visit
which is linked to a reduction in preoperative anxiety.
In addition to this, ensuring sufficient time for open
discussion and questions at the preoperative visit
improves patient’s satisfaction31.
In conclusion, the Greek version of APAIS
is a valid, reliable and easily applicable screening
tool for the assessment of preoperative anxiety.
Further research is necessary in order to assess the
generalizability of the Greek version of APAIS among
different populations.
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