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Assessment of perceptions versus actual risks
of perioperative complications in non-cardiac surgery:
A cross-sectional study

Evaluacion de las percepciones frente a los riesgos reales de complicaciones
perioperatorias en cirugia no cardiaca: Un estudio de corte transversal
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ABSTRACT

Background and Objective: Fear and anxiety are common emotions among patients prior to surgery. This study aimed to evaluate the con-
cordance between patients’ perceptions of the risks associated with anesthetic complications and the actual estimated risks in non-cardiac sched-
uled surgery. Methods: A cross-sectional study was conducted on 171 patients attending a pre-anesthetic consultation at a university hospital.
A survey was administered to assess risk perception, and data from medical records were collected to calculate the actual risks using validated
scales (NSQIP, revised cardiac risk, Apfel, ARISCAT). Concordance was analyzed using the weighted Kappa coefficient, and the association of
perioperative anxiety (APAIS >11) with sociodemographic variables and specific fears. Results: Patients tended to overestimate the risks, with
minimal concordance between perceptions and actual risks. Fear of intraoperative awareness (OR 9.08, Cl 95% 2.49 - 58.48) and postoperative
pain (OR 4.03, C1 95% 1.75 - 9.71) were significant predictors of clinically relevant perioperative anxiety. No associations were found between
sociodemographic characteristics and anxiety. Conclusion: There is a significant discrepancy between patients’ risk perceptions and the actual
estimated risks. Specifically addressing fears related to intraoperative awareness and postoperative pain could help reduce preoperative anxiety.
Improving education and communication about the true risks is crucial.

Keywords: Preoperative anxiety, risk perception, anesthetic complications, postoperative pain, intraoperative awareness.

RESUMEN

Antecedentes y Objetivo: El miedo y la ansiedad son emociones comunes en pacientes antes de la cirugia. Este estudio tuvo como objetivo
evaluar la concordancia entre la percepcion de los pacientes sobre los riesgos asociados a complicaciones anestésicas y los riesgos reales estimados
en cirugia programada no cardiaca. Métodos: Se realizé un estudio transversal en 171 pacientes que acudieron a la consulta preanestésica en un
hospital universitario. Se aplicé una encuesta para evaluar la percepcion de riesgos y se recopilaron datos de las historias clinicas para calcular los
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riesgos reales utilizando escalas validadas (NSQIP, revisada de riesgo cardiaco, Apfel, ARISCAT). Se analizé la concordancia mediante el coeficiente
Kappa ponderado y la asociacién de la ansiedad perioperatoria (APAIS > 11) con variables sociodemogréficas y temores especificos. Resultados:
Los pacientes tendieron a sobreestimar los riesgos, con una concordancia minima entre percepciones y riesgos reales. El miedo al despertar intra-
operatorio (OR 9,08, IC 95% 2,49 - 58,.48) y al dolor posoperatorio (OR 4,03, IC 95% 1,75 - 9,71) fueron predictores significativos de ansiedad
perioperatoria clinicamente relevante. No se encontraron asociaciones entre caracteristicas sociodemograficas y ansiedad. Conclusion: Existe
una discrepancia significativa entre la percepcion de riesgos de los pacientes y los riesgos reales estimados. Abordar especificamente los temores
relacionados con el despertar intraoperatorio y el dolor posoperatorio podria ayudar a reducir la ansiedad preoperatoria. Mejorar la educacion y

comunicacion sobre los verdaderos riesgos es crucial.

Palabras clave: Ansiedad preoperatoria, percepcién de riesgos, complicaciones anestésicas, dolor posoperatorio, despertar intraoperatorio.

Introduction

Methods

patients prior to undergoing a surgical procedure[1],[2].

It has been reported that the majority of patients in the
preoperative phase experience some level of anxiety or fear,
with an incidence of up to 61%-99%][3],[4]. Moreover, it has
been identified that in scheduled surgery, predominant fears
are associated with anesthesia, up to 62%, rather than the
surgery itself[5]. Additional studies have found that the main
fear, regardless of the surgery’s severity, is death, and this fear
decreases with age[6]. In contrast, other studies have shown
that there is greater fear of postoperative pain and experienc-
ing intraoperative awakening than of death itself[7],[8].

The presence of these negative feelings in the preoperative
period has been linked to multiple adverse outcomes, such as
delayed recovery, high doses of anesthetics use, nausea, vomit-
ing, cardiovascular alterations, increased risk of infection, and
difficulty in pain management[9]-[11]. Additionally, pain itself
has been associated with other complications, such as myo-
cardial injury, hypoventilation, decreased functional capacity,
pneumonia, urinary retention, oliguria, inadequate healing,
and coagulopathy[12],[13].

To address this issue, some European countries, such as
Switzerland and the United Kingdom, have implemented an-
esthesia rooms, spaces separate from the operating room de-
signed for the administration of induction and other anesthetic
procedures, to create a calm environment and reduce patient
anxiety[14]. Another intervention studied has been the pre-
surgery medical visit, but it has been evidenced that more than
45% of visited patients did not manage to reduce their anxiety
levels[3].

This is why it is crucial to understand patients’ perceptions
of the risks associated with anesthesia and surgery, and how
this perception compares to the actual estimated risks. The
overall objective of this research is to evaluate the concordance
between the perception patients have of the risks associated
with different anesthetic complications and the actual estimat-
ed risks in the context of non-cardiac scheduled surgery. Our
study aims to identify which anesthetic complications gener-
ate fear in pre-surgical non-cardiovascular patients and their
association with perioperative anxiety, in addition to exploring
the associations between sociodemographic characteristics and
perioperative anxiety, and determining which complications
generate the most fear and are determinants of perioperative
anxiety.

Fear and anxiety are common emotions experienced by

An analytical cross-sectional observational study was
conducted.Before data collection began, the protocol was
approved by the ethics committee of the Hospital Universi-
tario Nacional (HUN) and the Universidad Nacional de Colom-
bia on February 2, 2002, under the reference CEI-HUN-AC-
TA-2022-01. The subjects of this study were patients assessed
in the pre-anesthetic clinic and scheduled for non-cardiac elec-
tive surgery at the Hospital Universitario Nacional. The sample
size was estimated based on an anticipated Kappa value of 0.5
for the first measurement and 0.7 for the second, aiming to
achieve a statistical power of 90% and an alpha significance
level of 0.05[15]. A convenience sampling included all patients
from the pre-anesthetic clinic list at the HUN, aiming for a total
sample size of 171 patients.

The study population comprised patients over 18 years old,
attending the pre-anesthetic clinic, and scheduled for outpa-
tient non-cardiac surgery at the HUN. Patients with indepen-
dent neurocognitive deterioration of any etiology, delirium, or
unwillingness to participate in the study were excluded.

Initially, a paper survey was administered before the pre-
anesthetic evaluation at the HUN. Patients were informed
about the study objectives, survey details, had their questions
answered, and signed informed consent. Each patient was as-
signed a code from 01 to 171 to maintain anonymity, with
their identity known only to the principal investigator. This
procedure not only protected patient confidentiality but also
minimized selection bias, as the allocation of anonymous codes
prevented any potential influence related to patient identity on
the study’s results. Additionally, to address information bias, a
comprehensive electronic form was implemented, which could
only be submitted once fully completed. This approach ensured
that there were no missing data, further enhancing the reliabil-
ity of the study findings. To mitigate the risk of confounding,
the study employed multivariate statistical analysis, allowing for
the control of potential confounders and providing a more ac-
curate estimation of the effects of the studied variables. The
individual responsible for the statistical analysis did not have
access to the information until the sample collection was com-
pleted. Subsequently, an evaluation of electronic medical re-
cords was conducted to collect data from the pre-anesthetic
and intraoperative assessments, in order to complete various
risk scales (NSQIP, revised cardiac risk, Apfel scale, ARISCAT
score)[16]-[19] and to gather sociodemographic characteristics.
For calculating the risk of postoperative nausea and vomiting,
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scenarios were assumed where patients were administered opi-
oids.

A descriptive analysis of the collected variables was con-
ducted. Discrete variables were described using relative fre-
guencies, while quantitative variables were summarized using
mean and standard deviation. Data related to mortality risk,
postoperative nausea and vomiting (NVPO), surgical site infec-
tion, and thrombotic events such as deep vein thrombosis (DVT)
and pulmonary embolism (PE) were categorized into quintiles.
The risk of acute myocardial infarction (AMI) was classified into
quartiles, and the risk of pulmonary complications was divided
into tertiles. This stratification facilitated alignment with a Lik-
ert scale ranging from 1 to 10, where a score of 0 indicated
‘impossibility’ and 10 ‘certainty,’ to gauge the likelihood of the
mentioned complications occurring. Risks were categorized as
low, low-intermediate, intermediate, high-intermediate, and
high for variables analyzed in quintiles; low, low-intermediate,
high-intermediate, and high for those analyzed in quartiles; and
low, intermediate, and high for those evaluated in tertiles.

A concordance analysis was performed using the weighted
Kappa test[20], suitable for variables of real and patient-esti-
mated risk categorized on an ordinal scale, to assess the con-
cordance between patient perception and the risks calculated
according to the NSQIP, ARISCAT, and Apfel scales. Further-
more, the correlation and association of APAIS scores > 11,
considered clinically significant for perioperative anxiety[21],
were analyzed. For continuous variables, normality was verified
using the Kolmogorov-Smirnov test[22]. Categorical variables
were assessed using the Chi-square test with Yates’ correction
or Fisher's exact test, applied in cells with frequencies less than
five[23],[24]. Fear levels, rated from 1 to 4, were dichotomized
into ‘some degree of fear’ or ‘'no fear’ categories for their asso-
ciation with APAIS scores > 11. A statistical significance thresh-
old of p < 0.05 was established for all analyses. Additionally, a
multivariate analysis was conducted using binary logistic regres-
sion, with APAIS > 11 as the dependent variable, presenting
only those variables that demonstrated statistical significance
in terms of odds ratios (OR) with a 95% confidence interval.
McFadden’s RA2 was also used as a model fit estimator[25].

Results

A total of 171 participants were enrolled and completed the
study. The clinical and sociodemographic characteristics of the
participants are detailed in Table 1. The average age was 50.6
years, with a standard deviation of 17.41 years. The majority
of participants (73.1%) were female. Regarding the American
Society of Anesthesiologists (ASA) classification, most were
categorized as ASA Il (47.95%). Educational levels varied, with
the majority having secondary education or higher. Most pa-
tients had a history of previous surgery and perioperative anxi-
ety determined by an APAIS score > 11. Table 2 presents the
comparison between perceived and actual perioperative risks
for complications such as mortality, surgical site infection, and
thrombosis.

However, the concordance between patients’ perceptions
and actual risks, measured through the Weighted Kappa Coef-
ficient, suggested minimal agreement, as highlighted in Table
2. Additional analyses evaluated the association of sociode-
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Table 1. Clinical and sociodemographic characteristics

Variable n =171 (%)
Age

Mean + SD 50.6 = 17.41
Median (IQR) 48 (37.5 - 65)
Sex (Female) 125 (73.1)
ASA

| 50 (29.24)
Il 82 (47.95)
Il 39 (22.81)
Provenance

Bogota 94 (54.97)
Andina 28 (16.37)
Pacifico 7 (4.09)
Caribe 3 (1.75)
Amazonia 2(1.17)
Otra 37 (21.65)
Education Level

Primary School 32 (18.71)
Secondary School 43 (25.15)
Technical 36 (21.05)
Undergraduate 32 (18.71)
Postgraduate 25 (14.62)
Non-schooled 3 (1.75)
Socioeconomic Status

1-3 148 (86.55)
4-6 23 ( 13.45)
Previous Surgery (Yes) 128 (85)
Depression and Anxiety (No) 160 (93.57)
Lee Index (Class 1) 142 (83.04)
APAIS Score > 11 137 (80.12)
ARISCAT (Low Risk) 160 (93.57)
APFEL

0 2(1.17)

1 7 (4.09)
2 47 (27.49
3 88 (51.46)
4 27 (15.79)

SD: standard deviation; IQR: interquartile range; ASA: American
Society of Anesthesiologists; ARISCAT: Assess Respiratory Risk in
Surgical Patients in Catalonia; APFEL: Assessment of Postoperative
Nausea and Vomiting; APAIS: Amsterdam Preoperative Anxiety and
Information Scale.

mographic variables with high levels of perioperative anxiety
(APAIS > 11), as shown in Table 3. Factors such as educational
level and previous surgical experiences were analyzed for their
impact on anxiety levels. These analyses helped identify poten-
tial areas for intervention to reduce anxiety.

The logistic regression analysis, detailed in Table 4, iden-
tified significant predictors of perioperative anxiety (APAIS >
11). Specifically, the fear of intraoperative awakening showed
a strong association with higher APAIS scores, with an odds
ratio of 9.08, indicating a substantial impact on patient anxiety.
Similarly, fear of postoperative pain was significantly associated
with an odds ratio of 4.03.

The place of origin was distributed as follows: most pa-
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Table 2. Comparison of actual and estimated perioperative risks

Perioperative complication Perceived Risk

n =171 (%)
Mortality
Low -0-1.48% (0-2 points) 7 (56.73)
Low - Intermediate 1.49-2.96% (3-4 points) 3(13.45)
Intermediate 2.97-4.44% (5-6 points) 24 (14.04)
High - Intermediate 4.45-5.92% (7-8 points) 6 (3.51)
High -5.92-7.4% (9-10 points) 21 (12.28)
Lee Score (Ml/Cardiac Arrest within 30 Days)
Low -3.90% (0-2 points) 99 (57.89)
Low - Intermediate 6.00% (3-5 points) 43 (25.15)
High - Intermediate 10.10% (6-8 points) 13 (7.60)
High - 15% (9-10 points) 16 (9.36)
Surgical Site Infection
Low - 1.72% (0-2 points) 77 (45.03)
Low - Intermediate 1.73-3.44 (3-4 points) 33 (19.3)
Intermediate 3.45-5.16% (5-6 points) 18 (10.53)
High - Intermediate 5.17-6.88% (7-8 points) 24 (14.04)
High - 6.89-8.60% (9-10 points) 19 (11.11)
Thrombosis (PE/DVT)
Low - 0.9% (0-2 points) 100 (58.48)
Low - Intermediate 1.0-1.8% (3-4 points) 19 (11.11)
Intermediate- 1.9-2.7% (5-6 points) 28 (16.37)

High - Intermediate 2.8-3.6% (7-8 points) 12 (7.02)

High - 3.7-4.5 (9-10 points) 12 (7.02)

Pulmonary Complications

Low - 1.60% (0-3 points) 120 (70.18)
Intermediate -13.30% (4-7 points) 35 (20.47)
High - 42.10% (8-10 points) 16 (9.36)

Postoperative Nausea and Vomiting

Low -10% (0-2 points) 73 (42.69)

Low - Intermediate 21% (3-4 points) 33 (19.3)

Intermediate 39% (5-6 points) 32 (18.71)
High - Intermediate 61% (7-8 points) 16 (9.36)
High - 79% (9-10 points) 17 (9.94)

Actual Risk
n =171 (%)

Weighted Kappa
Coefficient

p -Value

168 (98.24)

0.59)

(0) -0.0042 0.909
)

1(
0
0
(1.17)

2

142 (83.04)
27 (15.79)
1(0.58)

1 (0.58)

0.000965 0.844

134 (78.36)
25 (14.62)
0 (5.83) -0.00455 0.133
0 (0)
2(1.17)

151 (88.3)
8 (10.53)
1(0.58) 0.00182 0.325
0(0)
1 (0.58)

160 (93.57)
1(6.43) -0.00201 0.531
0 (0)

0.0132 0.000345

7 (15.79)

Weighted Kappa Coefficient: A statistical measure that assesses inter-rater agreement for ordinal data, accounting for the severity of

disagreements and chance agreement.

tients were from Bogota (54.97 %), followed by the Andean re-
gion (16.37%), and the rest were distributed among the other
regions. The predominant socioeconomic status was in the 1-3
strata (86.55%), while only 13.45% belonged to the 4-6 strata.
Regarding educational level, 25.15% of patients had secondary
education, followed by 21.05% with technical training. A total of
85% of participants had undergone previous surgeries. Regard-
ing the scales used, 93.57% of patients were classified as low-
risk according to the ARISCAT scale, and 51.46% had a score
of 3 on the APFEL scale, indicating a high risk of postoperative
nausea.

Discussion

This study aimed to assess the agreement between patients’
perceptions of the risks associated with various anesthetic com-

plications and the actual estimated risks in non-cardiac elec-
tive surgery. It also sought to identify anesthetic complications
that cause fear in pre-surgical non-cardiovascular patients,
explore the links between sociodemographic characteristics
and perioperative anxiety, and determine which complica-
tions are most fear-inducing and influential in driving periop-
erative anxiety.

The key findings of this study reveal a significant discrep-
ancy between patients’ perceptions of perioperative risks and
the actual estimated risks. Consistent with previous stud-
ies, patients tended to overestimate the risks, with minimal
agreement between perceptions and actual calculations,
as measured through the Weighted Kappa Coefficient[26].
This contrasts with some earlier reports of greater concor-
dance, but supports the broader evidence that patients have
a limited understanding of the true risks associated with an-
esthetic and surgical procedures. This gap in risk perception
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Table 3. Association and Correlation of Sociodemographic Variables with Clinically Relevant Perioperative Anxiety (APAIS > 11)

Variable Association p - Value Correlation
Age -0.17547*
Sex 0.5586t -
ASA 0.5708t -
Provenance 0.6451+ =
Education Level 0.8612% -
Socioeconomic Status 0.7156% -
Previous Surgery 0.67471 -
Depression and Anxiety 0.6952% -
Some Degree of Fear (Score 2 to 4)

- Pain < 0.01t

- Intraoperative Awareness <0.01%

- Postoperative Nausea and Vomiting 0.1073%

- Death < 0.01t

- Not Regain Consciousness 0.2343%

- Transient/Permanent Cognitive Impairments 0.7418%

- Pulmonary Complication 0.2063%

No Fear (Score 1)

- Acute Myocardial Infarction 0.0465%

- Surgical Site Infection 0.02836% -
- Thrombotic Events (PE/DVT) 0.0465%

Significance indicators: t p < 0.05; ¥ p < 0.1. ASA: American Society of Anesthesiologists classification; PE/DVT - Pulmonary Embolism/Deep
Vein Thrombosis. *: Biserial Correlation; t: Chi-squared test with Yates continuity correction; #: Fisher's Exact Test.

I e
Table 4. Predictors of an APAIS score > 11: logistic regression

OR (Cl 95%)
Pain 4.03 (1.75 - 9.71)

Intraoperative Awareness 9.08 (2.49 - 58.48)

p-value R? McFadden
0.00135 0.248
0.00389

OR: Odds ratios; Cl: 95% confidence intervals. A higher odds ratio indicates a stronger association with APAIS scores above 11; McFadden's
R? is provided to indicate the model fit. The variance inflation factor (VIF) values for the variables included in the model are; Pain = 1.77,
Intraoperative Awareness = 1.30. VIF values below 5 suggest acceptable multicollinearity.

could have significant implications for preoperative anxiety and
informed decision-making[27].

Regarding the factors associated with perioperative anxiety,
the logistic regression analysis identified fear of intraoperative
awareness and postoperative pain as significant predictors of
APAIS scores > 11, which are considered clinically relevant. This
suggests that these specific fears have a substantial impact on
patients’ preoperative anxiety and should be addressed in the
perioperative setting due to the adverse postoperative out-
comes associated with perioperative anxiety[28].

However, the study has some limitations that must be con-
sidered. Firstly, being a cross-sectional design, it does not al-
low for causality to be established between the analyzed vari-
ables, only associations. Additionally, the sample was selected
for convenience, which could introduce selection bias and limit
the generalizability of the results. Moreover, the assessment of
actual risks was based on scales and risk calculators, which, al-
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though validated tools, may have some degree of imprecision.
Another limitation is that the study was conducted in a single
hospital center, which could affect the representativeness of
the population. Furthermore, psychological factors beyond anx-
iety, which could influence risk perception and perioperative
anxiety, were not evaluated.

Despite these limitations, the findings of this study have
significant clinical implications. The discrepancy found be-
tween patients’ risk perceptions and the actual estimated risks
underscores the need to improve education and communica-
tion between healthcare professionals and patients about the
true risks associated with anesthetic and surgical procedures.
This could help dispel unfounded fears and reduce preopera-
tive anxiety. Additionally, identifying fear of intraoperative
awareness and postoperative pain as key predictors of clinically
significant perioperative anxiety highlights the importance of
addressing these specific fears in preoperative care. Targeted



interventions to provide accurate information about the actual
risks of these complications, as well as strategies for their pre-
vention and management, could help reduce patient anxiety
before surgery[29].

This study was conducted in a single hospital center, yet
the population included patients from various geographical
regions and socioeconomic levels, potentially increasing the
representativeness of the findings. Nevertheless, it is important
to replicate the study in other contexts and populations to as-
sess the consistency of the results. Additionally, future studies
could delve deeper into the analysis of other sociodemographic
and psychological factors that may influence risk perception
and perioperative anxiety, such as prior surgical experience, the
presence of mental disorders, among others. Furthermore, it
would be relevant to evaluate the impact of specific interven-
tions, such as preoperative education, on reducing patient anxi-
ety.

In conclusion, this study demonstrates a significant discrep-
ancy between patients’ perceived risks and the actual estimated
risks, as well as the importance of fear of intraoperative aware-
ness and postoperative pain as predictors of perioperative
anxiety. These findings underscore the need to improve com-
munication and education about the real risks associated with
anesthetic and surgical procedures, and to specifically address
these fears in preoperative care. Replicating this study in other
contexts and analyzing other relevant factors could contribute
to a better understanding and management of preoperative
anxiety.
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