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Preoperative anxiety: an important, but neglected issue
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Summary 
Preoperative anxiety refers to a state of discomfort caused by an upcom-
ing operation, anesthesia, the disease itself, or hospitalization. Although 
the reported incidence of preoperative anxiety varies in a wide range, 
the majority of surgical patients experience at least some degree of anx-
iety preoperatively and it can be frequently seen in the preoperative 
setting. The specific factor that contributes most to the emergence of 
perioperative anxiety has not been identified yet. Still, older age and fe-
male gender have been consistently marked as independent predictors 
of preoperative anxiety. Several different scales have been proposed 
in recent decades for the measurement of preoperative anxiety. Since 
high-level preoperative anxiety is associated with severe postoperative 
complications and can significantly alter surgical treatment outcomes, 
this issue should not be neglected. Timely identification of anxious pa-
tients may reduce the incidence of preoperative anxiety and its possible 
consequences.
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INTRODUCTION

The term anxiety is derived from the Latin word anxie-
tas, meaning concern, i.e., from Greek ανησυχία – wor-
ry, restlessness. Anxiety disorders have been known for 
thousands of years but were acknowledged as a separate 
diagnostic entity within psychiatric diseases only in the 
late 20th century. (1) Nowadays, those mental disorders 
are defined as: “non-psychotic mental disorders in which 
anxiety is the only one or the leading symptom and is not 
caused by organic brain diseases or other psychiatric diseas-
es”, (2) i.e. mental disorders in which anxiety represents 
the most prominent symptom. (3)

The preoperative period is a stressful time, character-
ized by the emergence of specific emotional, cognitive 
and psychological responses to the anticipation of the 
upcoming surgery. (4) Since the feeling of anxiety arises 
due to the anticipation of a potentially unfavorable, risky, 
or unpleasant event or outcome, preoperative anxiety re-
fers to a state of discomfort caused by an upcoming op-
eration, anesthesia, the disease itself, or hospitalization.
(5) It has been shown that preoperative anxiety can sig-
nificantly alter surgical treatment outcomes. (6) Thus, 
the present review aims to brief ly summarize the current 
knowledge of the basic characteristics and importance of 
preoperative anxiety. 

THE INCIDENCE OF PREOPERATIVE ANXIETY

In a study by Kuzminskaitė et al. (7) that included 149 
patients scheduled for elective non-cardiac surgery only 
12.6% of patients felt anxious preoperatively. On the oth-
er hand, several recent studies revealed thatpreoperative 
anxiety could be seen in over 70% of surgical patients. 
(8-11) Furthermore, a cross-sectional study conducted 
by Aust et al. in 2018 that included over 3000 adult sur-
gical patients showed that only 8% of patients did not feel 
anxious at all during the preoperative period. (12) Thus, 
based on the available literature data, the reported inci-
dence of preoperative anxiety varies to a large degree, de-
pending on several factors, such as the type of the study, 
the population in question, the geographical region 
where the study was conducted, the measurement scale 
and the type of the surgery. Still, most authors agree that 
the majority of surgical patients experience at least some 
degree of anxiety preoperatively.

THE RISK FACTORS FOR PREOPERATIVE ANXIETY

When it comes to the factors that contribute to the develop-
ment of preoperative anxiety, the literature data are incon-
sistent. Many patients’ characteristics have been associated 
with the occurrence of preoperative anxiety, such as demo-
graphic factors, socio-economic factors, psychosocial fac-

tors, as well as the type of surgery/anesthesia. Among these 
factors, age, female gender, worse socio-economic status, 
lower level of education, more extensive surgery, and previ-
ous bad experiences with surgery and anesthesia were most 
often associated with the onset of preoperative anxiety. (8, 
13-17) Although older age and female gender were consis-
tently marked as independent predictors of preoperative 
anxiety in several studies, (18-20), the specific factor that 
contributes most to the emergence of preoperative anxiety 
has not been identified yet. This suggests that addition-
al studies are required to further clarify which patients’ 
characteristics and surgical factors are responsible for the 
development of preoperative anxiety so that an individual 
approach to the assessment and/or therapy of preoperative 
anxiety in those subgroups of patients can be applied to re-
duce the incidence of preoperative anxiety. (21)

MEASUREMENT OF PREOPERATIVE ANXIETY

Basically, preoperative anxiety can be measured using 
two different approaches: objectivelyand by subjective 
scales. Objective methods include indirect assessment 
of anxiety levels through the estimation of the degree of 
sympathoadrenal system activation, and, more direct-
ly, by measuring stress hormones. An increase in heart 
rate, blood pressure,plasma cortisol andcatecholamines 
values, as well as a decrease in heart rate variability and 
oxygensaturation, were described as consequencesof 
higher levels of preoperative anxiety. (22-24) For in-
stance, a study by Balasubramaniyan N. et al. from 2016 
investigated the association of cardiovascular alterations 
and anxiety in 80 hypertensive patients undergoing den-
tal procedures. The authors demonstrated that high-lev-
el preoperative anxiety is associated with significant 
increases in heart rate and systolic blood pressure. (25) 
Furthermore, newer studies suggest that the measure-
ment of catechol-o-methyltransferase may be useful 
inidentification of patients with preoperative anxiety. 
Namely, it has been shown that anxious patients have 
lower levels of this enzyme (and thus higher levels of cir-
culating catecholamines) compared to the patients who 
are not anxious during the preoperative period. (26) The 
main disadvantage of objective techniques for anxiety 
measurement is that they are time-consuming and not 
easy to apply in a busy daily practice, which is why they 
are rarely used nowadays. Recently described positive 
correlation between subjective and objective methods of 
anxiety measurement, (27) along with the development 
of a variety of reliable subjective (and easy-to-use) scales 
limit the routineapplication of objective anxiety mea-
surements even further. 

On the other hand, the level of preoperative anxiety 
can also be assessed using the subjective (self-descrip-
tive) scales. The most commonly usedarethe Hospital 
Anxiety and Depression scale (HAD), (28) Visual Ana-
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logue Scale for Anxiety (VAS-A), the State-trait anxiety 
inventory (STAI), (29) the Amsterdam Preoperative 
Anxiety and Information Scale (APAIS), (30) Linear 
Analog Anxiety Scale (LAAS) (31) and Multiple Affect 
Adjective Check List (MAACL), (32), and each one of 
them has its specific advantages and f laws. 

The VAS-A is certainly the simplest one to use. Creat-
ed in 1976, the scale consists of a 100 mm horizontal line, 
which is marked with zero at its left end (meaning: “I am 
not anxious at all”) and with 100 at its right end (meaning: 
“I am extremely anxious”). The subjects are asked to indi-
cate the level of anxiety they feel at the moment by draw-
ing a vertical line on the scale, with the line drawn closer 
to the right end indicating a higher degree of anxiety. The 
main disadvantage of this scale is ref lected in the fact that 
it doesn’t have a precisely established cut-off point. Still, ac-
cording to Facco et al., (33) a score over 46 mm represents 
a clinically significant level of anxiety, while a score of ≥ 70 
mm correlates with very high levels of anxiety. (34)

The original Dutch version of the Amsterdam Pre-
operative Anxiety and Information Scale (APAIS), de-
veloped in 1996 by Moerman et al., (30) nowadays rep-
resents a valuable and widely accepted instrument for the 
measurement of preoperative anxiety. As a matter of fact, 
some experts even consider the APAIS scale as a “gold 
standard” for the identification of anxious patients pre-
operatively. (12, 35) The scale consists of six questions, 
grouped into two components: the first one measures 
anxiety (related to anesthesia and surgery, four questions) 
and the second assesses the need for information (the two 
remaining questions). The questions are scored from 1 to 
5 based on the Likert method, where 1 means “not at all” 
and 5 means “extremely”. The total score ranges from 4 to 
20 points for the part of the scale related to anxiety and 
from 2 to 10 points for the part of the scale related to the 
need for information. A higher score indicates a higher 
level of anxiety and a greater need for information. The 
scale has been translated and validated into several lan-
guages - French, Malay, Spanish, and Chinese, (36-39) 
and, since recently, the scale has even been adapted and 
validated among the Serbian population. (40) The main 
limitation of the APAIS scale, as stated by the authors of 
the original scale, is its inability to distinguish anxiety re-
lated to anesthesia from anxiety related to surgery. Due 
to its different and specific structure, the Serbian APAIS 
version has overcome this disadvantage: anesthesia- and 
surgery-related anxieties can be separately assessed. 

The selection of the most appropriate scale remains 
difficult. This process should be guided by the time avail-
able for the assessment of preoperative anxiety, patients’ 
characteristics and comorbidities, physicians’ preferenc-
es, and the reliability of a specific scale. Still, it should be 
emphasized that the choice of the scale is not as import-
ant as the timely identification of anxious patients and 
the application of measures to lower the level of preop-
erative anxiety. 

THE CONCEQUENCES AND SIGNIFICANCE OF 
PREOPERATIVE ANXIETY

The significance of preoperative anxiety is clearly re-
f lected in the fact that it has been designated as by far the 
worst aspect of preoperative care by the majority of sur-
gical patients (worse even than the pain), as evidenced by 
the results of a large observational study by Walker et al. 
from 2016, which included over 15,000 patients. (41)The 
importance of preoperative anxiety is also emphasized by 
the fact that the latest guidelines of the European Society 
of Anesthesiology (ESA) from 2018 included the assess-
ment of preoperative anxiety as an unavoidable step and 
a part of the routine preoperative preparation and evalu-
ation of surgical patients. (42) Furthermore, it has been 
shown thatif the level of preoperative anxiety exceeds 
normal ranges, it can lead to numerous consequences. 
First of all, anxiety can significantly affect the patient’s 
psychological status, leading to psychological alterations, 
from nervousness to agitation. Moreover, mediated 
through sympathetic, parasympathetic, and endocrine 
stimulation, preoperative anxiety may contribute to the 
development of numerous complications, starting from 
minor ones - in the form of inability to cannulate periph-
eral veins due to sympathetic vasoconstriction, through 
delayed relaxation of the masticatory muscles and in-
creased cough ref lex during the induction of anesthesia, 
hemodynamic f luctuations and an increased need for an-
esthetic agents intraoperatively, up to the more frequent 
occurrence of nausea and vomiting, an increased need for 
analgesics, prolonged mechanical ventilation and hospi-
talization in the postoperative period, as well as an in-
creased risk of infections. (43-46) In addition, it has been 
shown that preoperative anxiety is an independent pre-
dictor of increased in-hospital mortality and morbidity 
from cardiovascular diseases in patients undergoing car-
dio-surgical operations. (44) Also, a strong correlation 
was found between preoperative anxiety and subsequent 
dissatisfaction with surgical treatment. (47) Finally, our 
previous study (6) demonstrated that high-level preop-
erative anxiety is associated with severe postoperative 
complications (postoperative mental disorders, pulmo-
nary complications, and postoperative nausea). 

MANAGEMENT OF PATIENTS WITH 
PREOPERATIVE ANXIETY

Although a lot is known about preoperative anxiety, the 
best way for managingthose patients is still unknown 
and this issue represents a matter of debate inperioper-
ative medicine. This is further emphasized by the fact 
that currently there are no guidelines that provide clear 
guidance on the prevention and/or treatment of patients 
with preoperative anxiety. (21) So, the question remains: 
“What can we do?”.
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Nowadays, a variety of measures and interventions 
can be applied to reduce the incidence of preoperative 
anxietyand alleviate its symptoms. Those include pa-
tient counseling and education, pharmacotherapy, and, 
recently more popular alternative methods. Patient ed-
ucation mainly represents the primary and the most 
commonly applied method to reduce the incidence of 
preoperative anxiety. Even though the effectiveness of 
these measures has been demonstrated by numerous 
studies, (48-50) there are dilemmas related to the choice 
of patient education methods. Specifically, while some 
authors advocate education by means of phone, written 
(typed) or video materials, (51, 52) results of other stud-
ies have shown that personal contact with patients and 
verbal means significantly relieve anxiety symptoms. 
(53, 54) Furthermore, modern-day techniques, such as 
mobile applications, (55)internet content, (56) and even 
virtual reality, (57) have been shown to be effective in the 
management of anxious patients. Still, in some patients, 
educational efforts will not bring good results, whether 
due to the patient’s characteristics, time limits, or the 
complexity of anxiety causes. In such cases, conventional 
pharmacological approach may be useful: benzodiaze-
pines,sympatholytics, gabapentinoids, and antidepres-
sants. Recently it has been shown that even melatonin 
can have a beneficial effect on reducing the degree of pre-
operative anxiety. (58) Besides the fact that some authors 
evenrefute the anxiolytic effects of frequently used med-
ications, it should be emphasized thatpharmacotherapy 
has its limitations and increases treatment costs. This 
is the reason why alternative and less expensive meth-
ods for the management of anxious patients have lately 
gained a lot of interest. Beneficial effects of aromather-
apy, (59, 60) music therapy, (61) acupuncture, (62) and 
even therapeutic inhaled essential oils (63) have been 

described. Still, to the best of our knowledge, currently, 
there are no studies that have compared the effects of all 
available measures. Thus, the best and the most effective 
method for the reduction of anxiety in patients during 
the preoperative period is yet to be found. Until further 
research is conducted, clinical evaluation is of greatest 
importance and interventions should be tailored accord-
ing to the patient’s individual needs.

Conclusion

Preoperative anxiety can greatly affect the outcome of 
surgical patients’ treatment. The present review brief ly 
summarizes the current knowledge on the topic and em-
phasizes the importance of preoperative anxiety. It also 
suggests that this issue should not be neglected. Given 
that anxiety is a frequent problem during the preopera-
tive period, both for patients and for medical profession-
als, it is necessary to perform timely identification of 
anxious patients and to apply the appropriate measures 
in order to reduce the incidence of preoperative anxiety 
and its possible consequences.
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PREOPERATIVNA ANKSIOZNOST: VAŽAN, ALI ZAPOSTAVLJEN 
PROBLEM
Ksenija Jovanović1, 2, Nevena Kalezić1, 2, Sandra Šipetić Grujičić3

Sažetak

Preoperativna anksioznost se odnosi na stanje nela-
godnosti uzrokovano predstojećom operacijom, ane-
stezijom, samom bolešću ili hospitalizacijom. Iako in-
cidencija preoperativne anksioznosti varira u širokom 
rasponu, većina hirurških pacijenata iskusi barem mali 
stepen anksioznosti pre operacije, te je anksioznost 
česta u preoperativnom periodu. Specifičan faktor koji 
najviše doprinosi nastanku perioperativne anksioznosti 
do sada nije identifikovan. Ipak, uznapredovale godine 
starosti i ženski pol su dosledno označeni kao nezavi-
sni prediktori nastanka preoperativne anksioznosti. Za 

procenu i merenje nivoa preoperativne anksioznosti, u 
poslednjih nekoliko decenija predložen je veliki broj ra-
zličitih skala. S obzirom da je pokazano da je visok nivo 
preoperativne anksioznosti povezan sa značajnim post-
operativnim komplikacijama i da može značajno uticati 
na ishode hirurškog lečenja, ovaj problem svakako ne bi 
trebalo zanemariti. Pravovremena identifikacija anksio-
znih bolesnika i primena odgovarajućih terapijskih mera 
preoperativno, značajno može smanjiti incidenciju preo-
perativne anksioznosti i komplikacija do kojih ona može 
dovesti.

Ključne reči: preoperativna anksioznost; postoperativne komplikacije; incidencija; merenje.
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