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ABSTRACT

BACKGROUND Clinical decision-making in intensive care units during the COVID-19 pandemic has been poorly studied. The aims of
this study are to assess the variability of intensivists' decision-making in Chile, analyze the association between clinical decision-
making and certain contextual factors (time, pandemic wave, patient age, available clinical information), and estimate the frequency
of heuristic use (statu quo, representativeness, and availability) in clinical decision-making.
METHODS Quasi-experimental, cross-sectional, qualitative-quantitative study using an online questionnaire of clinical vignettes on
the care of critically ill patients during the pandemic. Fifty-one intensivists participated, choosing between two alternatives per case,
one of which involved using a heuristic. Frequencies were calculated to estimate variability. Intra-individual changes after
manipulating contextual variables were evaluated using the McNemar test (mid-P) or binomial tests.
RESULTS There is wide variability in the decision-making process: only 4 out of 16 cases exceeded 82% agreement. Contextual factors
had a heterogeneous influence. No differences were observed regarding the time of day when the decision was made. The pandemic
wave influenced 2 of the 4 vignettes. Regarding patient age, it was observed that the decision to withdraw treatment in the absence
of a response within 30 days is more likely in older patients, but this is not a determining factor for admission to intensive care units.
On the other hand, the clinical decision is modified according to the availability of clinical information. The use of availability heuristic
(greater in the first wave) and statu quo heuristic is observed in three of the four vignettes studied, but not representativeness
heuristic.
CONCLUSIONS The participating intensivists showed high variability and sensitivity to specific contextual factors. The use of statu
quo and availability heuristics was observed under certain conditions. This analysis could help improve decision-making during
health crises.

KEYWORDS Clinical Decision-making, Heuristics, Intensive Care Units, COVID-19, Chile

INTRODUCTION
Clinical decisions in critically ill patients involve high complexity,
limited availability of resources, and risks to patient safety.
In intensive care units, uncertain diagnoses and multiple
comorbidities contribute to errors with severe consequences.
For example, in the United States, between 40 000 and 80
000 people die each year from diagnostic errors in these units
[1]. The emergence of SARS-CoV-2 intensified this uncertainty
to the point that the term “ blindness COVID” was coined
[2]. In Chile, supply constraints, with fewer intensive care unit
beds than the average for the Organization for Economic
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Cooperation and Development (OECD) [3], prompted the
integrated public-private management of critical beds through
specific regulations [4]. In this scenario, understanding how
intensivists make decisions and the factors that influence them
is particularly relevant.

The literature on decision-making in intensive care units
during the COVID-19 pandemic is limited, especially regard-
ing cognitive processes [5,6]. Substantial variations have been
described in the management of patients with severe COVID-19
[7], in interhospital mortality [8], and in the care of acute
respiratory distress syndrome [9]. This variability calls into
question the hypothesis of strictly protocolized practice and
suggests the influence of contextual factors and cognitive
shortcuts.

This study is framed within two complementary conceptual
frameworks developed by Herbert Simon: the role of contextual
factors in the decision-making environment and the architec-
ture of cognitive processes [10]. The first involves taxonomies
that distinguish between workplace, patient, and professional
factors [11–14], with some authors pointing to context as
the most relevant determinant of clinical reasoning [15]. As
for the cognitive process, Kahneman’s Dual Process Theory
distinguishes between a fast, intuitive System 1 and a slow,
analytical System 2 [16,17], whose complex interaction can lead
to heuristics and cognitive biases. Alternatively, other authors
emphasize the adaptive role of heuristics as effective frugal
strategies under limited information [18]. Using heuristics in
clinical decision-making does not necessarily imply making
wrong decisions [19].

Given the difficulty, for ethical and logistical reasons, of
studying decision-making in actual clinical practice, clinical
vignettes are a widely used method for investigating deci-
sion variation under controlled, comparable conditions [20].
Of the more than 100 heuristics described [21], this study
focuses on three: statu quo/omission [22], representativeness
[23], and availability [24]. These have clinical plausibility and
prior evidence, having been described in the decision-making
process for critically ill patients [25–27].

The COVID-19 pandemic created an ideal environment for
context and heuristics to influence decision-making: high
pressure to provide care, incomplete information, frequent
interruptions, fatigue, and high emotional stress [28,29]. This
environment can lead to systematic biases, such as a prefer-
ence for maintaining previous behaviors (statu quo) [30,31],

overweighing recent or vivid cases (availability) [24], or
assessing the probability of an event occurring based on its
degree of similarity to a clinical pattern (representativeness)
[23,26]. There is no specific existing empirical evidence, either
in Latin America or particularly in Chile, on the use of heuristics
in the clinical decision-making process in intensive care units
during the pandemic. This study aims to improve this situation
with three specific objectives:

1. To determine the variability in the decision-making
process by intensive care unit physicians during the
COVID-19 pandemic in Chile.

2. Analyze the association of certain contextual variables
related to the workplace, the patient, and the physician
with clinical decision-making.

3. Estimate the frequency of use of status quo, representa-
tiveness, and availability heuristics in clinical decisions.

The object of study is, therefore, the clinical decision-making
process of Chilean intensivists during the COVID-19 pandemic.

METHODS
Study design, scope, and participants

This is a quasi-experimental cross-sectional study of a
qualitative-quantitative nature using an online questionnaire
adapted via the Otree platform [32] (Appendix 1). The ques-
tionnaire was distributed among Chilean intensivists affiliated
with the Chilean Society of Intensive Care Medicine (Sochimi)
through this association. In addition, a snowball strategy was
used to recruit intensivists who met the study profile. Participat-
ing physicians received a questionnaire that included sociode-
mographic data and vignettes describing clinical cases and
decision alternatives, accessible via a link or QR code in the
email.

The study design maintains the anonymity of the person
completing the questionnaire. Five clinical vignette models were
designed by eight specialists, three in intensive care responsible
for care during the COVID-19 pandemic, and five professors
from the Faculty of Economic Sciences at the University of
Granada, experts in behavioral economics and health econom-
ics.

The vignettes were developed following the recommenda-
tions for vignette development by Peabody [33], Converse [34],
and Spalding [35]. The content of the vignettes is based on a

MAIN MESSAGES

• The clinical decision-making process in intensive care units during the COVID-19 pandemic has been poorly studied.
• In this paper, we use clinical vignettes to demonstrate the variability of this process, the association of contextual factors

with decision-making, and the use of status quo and availability heuristics (mental shortcuts).
• This study is the first of its kind conducted in Chile and one of the first internationally.
• This study has limitations inherent to vignette-based studies, as well as limitations related to sample size, the Hawthorne

effect, and social desirability bias, all of which could affect its external validity.
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review of the scientific literature, the authors' clinical experience,
and other previously published vignettes [36,37].

The vignettes were validated and piloted by international
intensive care specialists at La Paz Hospital (Spain) and by
specialists in intensive care units at Puerto Montt Hospital
(December 2021 to March 2022). The project was approved by
the Ethics Committee of the University of Granada (Spain) and
by the Ethics Committee of the Reloncaví Health Service of the
Ministry of Health (Chile).

The vignettes included scenarios with contextual variables
depending on the context (time of day when the decision
was made, pandemic wave), the patient (age), or the physician
(clinical information available on the patient). Each vignette
presented two decision alternatives, one of which involved the
use of a heuristic (statu quo, representativeness, or availability;
Table 1, Appendix 2).

The questionnaire was answered by 51 physicians (special-
ists and residents) who treated patients in intensive care units
during the COVID-19 pandemic in Chile, in both the public and
private systems (June 2023 to June 2024).

All cases were presented to all physicians in random order,
with a time limit established in the pilot study, after which the
application presented a new vignette if there was no response,
assigning a missing value for that case and physician. The
response time for each case can be found in Appendix 1.

Data analysis
For the first objective (analysis of variability), absolute and

relative frequencies of the possible answers are used. The cases
will show greater variability the closer their answers are to 50%.

For the second and third objectives, the mid-P version of
the McNemar test is used to determine whether the differen-
ces are significant in each case. We start with a contingency
table of responses to the same vignette across the two possible
contextual situations. The discordant ones are defined by the
counts in cells b and c for each vignette (Table 2).

In cases where fewer than 25 discrepancies are recorded in
the responses to two compared cases, the results are reinforced
by a binomial test [38,39].

Regarding the second and third objectives, we compared
physicians' responses to cases across the clinical vignette
models. We used an intra-subject design, comparing subjects'
responses to one case (e.g., case A) with those to another case
in the same model (e.g., case G). The difference between cases
within the same model lies solely in the value of a contextual
variable (e.g., case A occurs at 10 a.m., and case G at 3 a.m.).
This intra-subject design was evaluated using the McNemar test
(mid-P version) based on 2 × 2 tables; only discordant pairs (cells
b and c) are used in the contrast. In vignettes 1, 2, 4, and 5, the
option linked to the heuristic was identical across versions, so
the coding remained constant (0 when participants selected the
option without using the heuristic, 1 when they selected it using
the heuristic). In vignette 3, the option “orotracheal intubation
and admission to intensive care units” was adopted as the

reference category to unify the interpretation of the contrast
between its variants.

To determine the effect size, the prevailing trend in the
literature is followed, and the odds ratio is calculated as follows
[40]:

OR = b/c

RESULTS
First objective

There is significant variability among physicians' respon-
ses. Four vignettes showed low variability (more than 82%
agreement among physicians), six showed medium variability
(70 to 82%), and six showed high variability (equal to or
less than 65%), which shows marked heterogeneity in clinical
decisions (Table 3 and Appendix 4).

Second objective
Table 4 shows the results of the McNemar test for the

five clinical vignettes and the 14 statistical contrasts across
contextual variables.

The contextual factor of decision time (10 hours versus 3
hours) did not alter responses (A versus G; binomial test, p >
0.05; vignette model 1). Regarding the decision on whether to
withdraw treatment after 30 days without response (vignette
model 2), the patient’s age influenced both waves (I versus B
and F versus M, p < 0.05), although the pandemic wave itself
had no effect (I versus F and B versus M, p > 0.05).

Regarding the decision to admit patients with different
profiles to intensive care units (vignette model 3), age was not
a determining factor within each wave (J versus P; L versus C,
p > 0.05), although decisions changed between waves for both
profiles (J versus L; P versus C, p < 0.05). An odds ratio less than
1 indicates that, in the last wave, the preference for conser-
vative management/sedation decreased, while the preference
for admission to intensive care units increased. Regarding
the availability of clinical information, the prior request for a
computed axial tomography scan (vignette model 4) modified
the choice in both waves (D versus N; H versus K, p < 0.05), while
the wave alone showed no effect (D versus H; N versus K, p >
0.05). Finally, in the last wave, clinicians were more willing to
consider alternative diagnoses to COVID-19 (O versus E, p < 0.05;
vignette model 5).

Third objective
The use of the statu quo heuristic is studied in models 1, 2,

and 4. In model 1, its use was not observed, even at 3 a.m. In
model 2, an odds ratio of less than 1 suggests that physicians
tend to be less likely to choose a wait-and-see approach (statu
quo) when the patient is older. The results of the comparisons
made for model 4 show that the statu quo heuristic is used
when a CT scan has already been requested (Table 4).

The use of the representativeness heuristic (vignette model
3) has not been observed based on the patient’s age (binomial
tests for vignettes J versus P and L versus C, p > 0.05).

Jaramillo-Castell et al.
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The use of the availability heuristic is explored in vignette
model 5. An odds ratio of less than 1 suggests that physicians
are less likely to choose the option involving the use of the
availability heuristic when moving from the first to the last wave.

DISCUSSION
The results of this study provide important insights into the

clinical decision-making process of intensive care specialists in
Chile during the COVID-19 pandemic. With regard to the first
objective, the study shows wide variability in decision-making
across five different clinical vignette models. If these results are
obtained in a study based on theoretical cases, it is likely that
the variability in real conditions would be even greater, refuting
the hypothesis that critical care follows established protocols.
The wide variability described in the management of COVID-19
has already been mentioned [7–9]. In an attempt to reduce
variability, multiple practice guidelines were developed during
the pandemic [41]. However, some studies show that only half
of patients receive the care established in protocols [9]. In these
situations of high uncertainty, with incomplete information, the
likelihood of cognitive biases increases [42].

The second objective analyzes the association between four
contextual factors and the clinical decision. Two are contex-
tual factors (the time of day the decision was made and the
pandemic wave). Regarding the first, no statistically significant
differences were observed between deciding in the morning (10
a.m.) and in the early morning (3 a.m.), although the decision
of not intervening is more common in the early morning (21
versus 9). Certain studies have demonstrated a relationship
between time of day and admission rate [43]. In our study, the
hypothesis that the tendency to maintain the statu quo would
be greater in the early morning (due to fatigue, loneliness, or
difficulty accessing procedures) is not supported. One possible
interpretation is the need in Chile to expedite the availability
of intensive care unit beds amid bed shortages. Regarding
the other contextual factor analyzed (the pandemic wave),
statistically significant differences are observed in two of the
four vignette models studied: model 3 on the admission to
intensive care units of two patients of different ages and clinical
conditions, and model 5 on a case suggestive of COVID-19 but
with negative diagnostic tests. They suggest that physicians'
decisions changed throughout the pandemic, probably as a

Table 2. Example of a contingency table: concordant and discordant events.

“G” model

Non heuristic (0) Heuristic (1) Total
“A” model Non heuristic (0) a = 16 b = 5 21

Heuristic (1) c = 0 d = 8 8
Total 16 13 29

Notes: This Table 2 a practical example of the McNemar test.
Source: Prepared by the authors.

Table 3. Absolute and relative frequencies of heuristic use in responses to each case.

Vignette model Heuristic Case Contextual factors analyzed

(independent variables)

Responses involving heuristic use
(dependent variable)

Time Wave Age Clinical information
provided

Absolut n° Total Proportion

1 Status quo A 10 AM First Not evaluated Not evaluated 9 35 25.7%
G 3 AM First 21 45 46.6 %

2 B No se
evalúa

First 74 years old 11 45 24.4%
F Last 54 years old 20 45 44.4%
I First 54 years old 26 48 54.1%
M Last 74 years old 14 48 29.1%

4 D First Not evaluated Anticoagulation and CT
scan request

35 37 94.5%

H Last Anticoagulation and CT
scan request

39 42 92.8%

K Last Anticoagulation 4 44 9.1%
N First Anticoagulation 9 49 18.3%

3 Representativene
ss

C Last 81 years old Not evaluated 4 44 9.1%
J First 45 years old 28 43 65.1%
L Last 45 years old 40 49 81.6%
P First 81 years old 15 50 30.0%

5 Availability O First Not evaluated 37 42 88.1%
E Last 31 47 65.9 %

AM: before noon. PM: afternoon. CAT: computed axial tomography. N°: number.
Source: Prepared by the authors.
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result of greater knowledge of the disease, reduced severity,
and greater availability of resources. It is noteworthy that

Table 4. Results of the McNemar test.

Vignette Contrasted
vignette models

Contextual
factors1

Heuristic Contrast MN

p value

Bi p value2 OR (95% CI)

1 A vs G Time Statu quo Decision at 10 AM vs. 3
AM

0.031 0.0625 -(0.917,-)

2 I vs B Age, wave Decision: 54-year-old
patient, first wave vs.
74-year-old patient, first
wave

< 0.001 0.007 0.15 (0.017 to
0.680)

F vs M Decision: 54-year-old
patient, last wave vs.
74-year-old patient, last
wave

< 0.001 0.039 0.2 (0.021 to
0.939)

I vs F Decision: 54-year-old
patient, first wave vs.
54-year-old patient, last
wave

0.075 0.790 0.75 (0.214 to
2.464)

B vs M Decision: 74-year-old
patient, first wave vs.
74-year-old patient, last
wave

0.42 1.000 1 (0.134 to
7.466)

4 D vs N Clinical
intervention
Wave

Decision CT scan already
ordered first wave vs CT
scan not ordered first
wave

< 0.001 0.03 (0.0008 to
0.201)

H vs K Decision CT scan already
ordered last wave vs CT
scan not ordered last
wave

< 0.001 0 (0 to 0.126)

D vs H Decision CT scan already
ordered first wave vs CT
scan already ordered last
wave

0.625 1.000 2 (0.104 to
117.994)

N vs K Decision CT scan not
ordered first wave vs CT
scan not ordered last
wave

0.289 0.453 0.4 (0.038 to
2.443)

3 J vs P Age, wave Representativenes
s

Decision: 45-year-old
patient, first wave vs.
81-year-old patient, first
wave

0.302 0.423 0.55 (0.146 to
1.846)

L vs C Decision: 45-year-old
patient, last wave vs.
81-year-old patient, last
wave

0.344 0.508 0.5 (0.081 to
2.341)

J vs L Decision: 45-year-old
patient, first wave vs.
45-year-old patient, last
wave

0.008 0.016 0 (0 to 0.69)

P vs C Decision: 81-year-old
patient, first wave vs.
81-year-old patient, last
wave

0.001 0.002 0 (0 to 0.446)

5 O vs E Wave Availability Decision in first wave vs.
decision in last wave

0.012 0.021 0.11 (0.003 to
0.80)

95% confidence interval. AM, before noon. PM, after noon. OR, odds ratio. CI 95%, vs, versus. CT, computed tomography.MN: McNemar test. Bi: Binomial
test.
Notes: 1Discordant events in cell “c,” which are the denominator in the calculation of the OR, are equal to 0.
2The p-values in the column titled “Bi p-value” are the result of performing binomial contrasts in the terms described in the methodology.
Source: Prepared by the authors.
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participants were able to differentiate their behavior between
the first and last waves of the pandemic, which is an indicator of
the robustness of the vignettes.

Significant inequalities in treatment according to age have
been described, with an impact even on mortality [44]. The
results regarding age are heterogeneous in our study. When
analyzing the decision to withdraw treatment in the absence
of response at 30 days, it is observed that this is more likely
to occur in older people (vignette model 2), which is consis-
tent with other studies [45]. However, in our study, age was
not a determining factor in the decision to admit a patient to
intensive care units, unlike in other countries, where age was a
criterion for admission [46].

The association between the contextual factor “clinical
information available” (vignette model 4) and the clinical
decision can be observed. In this vignette model, the response
varies depending on whether or not a CT scan has been
requested. If there was a prior request for this image, there
would be a greater probability of maintaining the statu quo
without intervention, whereas if it had not been requested,
intervention would occur, specifically by requesting the CT scan,
with a statistically significant difference. The study by Aberegg
(on which this vignette is based) obtained similar results [37].

The third objective estimates the frequency of heuristic
use in clinical decision-making. Critical care has characteris-
tics that make it particularly susceptible to the use of heuris-
tics: decisions must be made quickly, often with incomplete
information, while caring for multiple patients simultaneously,
with frequent interruptions and distractions, and under a high
degree of emotional overload and fatigue [47,48]. Heuristics
would be evidence of how people “satisfice” their information
needs, without having to find the “perfect” answer, which is very
difficult to obtain under circumstances such as those described
[49,50].

The statu quo heuristic, defined as the tendency to main-
tain a given situation without intervening, is supported by
solid evidence [51,52]. Of particular relevance is the work by
Aberegg [37], which demonstrated statu quo bias in critical
care. In our study, the result is mixed. Its use is not observed
for the time difference (vignette model 1), but it is observed
in the options of maintaining or withdrawing treatment after
30 days without improvement (vignette model 2), or when
the decision is analyzed according to the clinical information
available (vignette model 4).

The study found no evidence of the representativeness
heuristic (vignette model 3). In this regard, age is not interpreted
as a sign of poor prognosis that would lead to deprioritizing
admission to the intensive care unit for an older person in good
clinical condition.

Finally, the availability heuristic is observed, especially during
the first wave, leading most physicians to consider any clinical
presentation as SARS-CoV-2 infection, even when diagnostic
results are negative (vignette model 5). This bias could result
in overlooking other equally serious conditions [36].

This work has several limitations. First, the Hawthorne effect
(awareness of being studied) and social desirability bias should
be noted. Despite the meticulous validation process, conduct-
ing a study using vignettes may be considered a limitation
to external validity, although most studies on heuristics use
this methodology given the difficulty of conducting them
under real-world conditions [53]. Used for more than 30 years,
clinical vignette studies yield better measures of quality of
care than medical record reviews when assessing differential
diagnosis, test selection, and treatment decisions [54]. The
simultaneous use of several heuristics in the decision for each
case also cannot be ruled out. The study is not representative
of all Chilean intensivists; logistical and economic constraints
precluded conducting a study with a representative sample of
the country’s professional population, leading to recruitment
through scientific societies [55]. The case sample is small for
demonstrating external validity, but it allows identification of
findings that justify initiating an in-depth line of research.
Although it is true that other factors could influence clinical
decision-making, keeping cases constant and allowing variation
only in the variables studied, in our view, favors the pre-
cision of the study’s objective measurements. The unavoida-
ble accumulated knowledge about COVID-19 throughout the
pandemic, rather than a bias, is considered a highly relevant
contextual factor, confirming that decisions differed depending
on that knowledge.

The results identify opportunities to improve critical care
during pandemics. First, they suggest the need to update
and simplify care protocols to reduce the observed variability.
They also point to the formulation of strategies to improve
intensivist training, particularly in recognizing cognitive biases
and heuristics in high-pressure contexts, and to promote the
implementation of clinical case analysis activities.

The complexity of clinical decision-making, and its conse-
quences in terms of safety, cost, and survival, make it necessary
to improve knowledge about the influence of cognitive biases in
this process.

CONCLUSIONS
Chilean intensive care physicians participating in the study

show wide variability in their clinical decisions during the
COVID-19 pandemic. In addition, the association of certain
contextual factors with the decision (pandemic wave at the time
of the decision, patient age, or available clinical information) is
demonstrated. Finally, the use of certain heuristics (availability,
status quo) in certain circumstances during intensive care unit
care during the pandemic is observed.

This study is the first of its kind conducted in Chile and
one of the first internationally. Despite its limitations, its results
contribute to the analysis of the “black box” of clinical decision-
making in contexts of uncertainty, allowing for the formula-
tion of strategies for improving the training of intensive care
specialists. This could be useful for optimizing clinical manage-
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ment in future pandemics or endemic problems in Chile (e.g.,
hantavirus infection).

The study and its limitations allow us to propose future lines
of research in this area, expanding the casuistry to a larger
number of intensivists and residents, exploring other contextual
factors, analyzing additional heuristics, and comparing results
with those from other countries.

The need to deepen our understanding of decision-making,
the influence of context, and the use of heuristics is transversal
to any medical discipline.
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Factores contextuales y uso de heurísticos en la atención
por intensivistas a pacientes críticos durante la pandemia
COVID-19: estudio cuasi-experimental con viñetas en Chile

RESUMEN

INTRODUCCIÓN La decisión clínica en unidades de cuidados intensivos en pandemia por COVID-19 ha sido escasamente estudiada.
Los objetivos del estudio son determinar la variabilidad de las decisiones de intensivistas en Chile, analizar la asociación de la
decisión clínica con ciertos factores contextuales (hora, ola pandémica, edad del paciente, información clínica disponible) y estimar la
frecuencia de uso de heurísticos (statu quo, representatividad y disponibilidad) en las decisiones clínicas.
MÉTODOS Estudio cuasi-experimental transversal cuali-cuantitativo mediante cuestionario en línea de viñetas clínicas sobre la
atención a pacientes críticos en pandemia. Participaron 51 intensivistas, quienes eligieron entre dos alternativas por caso; una de ellas
implicaba el uso de un heurístico. Se calcularon frecuencias para estimar la variabilidad. Los cambios intraindividuos tras manipular
variables contextuales se evaluaron con test de McNemar (mid-P) o pruebas binomiales.
RESULTADOS Existe amplia variabilidad en el proceso de decisión: solo 4 de 16 casos superaron el 82% de coincidencia. Los factores
contextuales influyeron heterogéneamente. No se observó efecto de la hora del día en que se tomó la decisión. La ola pandémica
influyó en 2 de 4 viñetas donde se estudia. Respecto a la edad del paciente, se observa que la decisión de retirar el tratamiento
ante falta de respuesta en 30 días ocurre con mayor probabilidad en personas de mayor edad, pero no es factor determinante en la
decisión de ingresar a unidades de cuidados intensivos. Por otra parte, la decisión clínica se modifica en función de la disponibilidad
de información clínica. Se observa uso de heurístico de disponibilidad (mayor en la primera ola), de statu quo en 3 de las 4 viñetas en
que se estudia, pero no de heurístico de representatividad.
CONCLUSIONES Los intensivistas participantes mostraron alta variabilidad y sensibilidad a factores contextuales específicos. Se
observa uso de heurísticos de statu quo y disponibilidad en determinadas condiciones. Este análisis podría ser útil para mejorar las
decisiones en crisis sanitarias.
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