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1. Introduction  

 Undeniably, the COVID-19 pandemic is one of the most 
prominent global health crises of the contemporary world. 
The initial unfamiliarity with the disease led to a collective 
state of fear, heightening the impact of cognitive bias on 
society’s perceptions and reconditioning the approach to 
gather and process information [1,2]. The subsequent 
decision-making process was altered on several levels for 
patients, practitioners, and healthcare systems as a whole. In 
the case of healthcare systems, there were two-tier 
emergency responses to the surge of COVID-19. The surge 
focus was to circumvent scenarios where the surge of 
COVID-19 patients seriously disrupted healthcare systems, 
especially where the health systems would be overwhelmed 
with patients needing critical care COVID-19 ICUs [3]. 
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Professionalism and the media primarily concentrated on 
flattening the curve [4]. Avoiding non-urgent consultations 
was encouraged. The downside was that some patients 
downplayed their symptoms and delayed Emergency 
Department (ED) consultations, even when necessary [5,6]. 
Cognitive bias influenced patients as well as practitioners, 
leading, in some cases to diagnostic discrepancies and 
management delay [7].   
 The present study aims to describe the impact of the 
COVID-19 pandemic on decision-making and diagnostic 
processes, management, and outcomes for non-COVID-19 
patients. 

2. Material and methods   

Study design and participants 

 It is a retrospective, comparative observational mono-
centric study with historical control, carried out in a 12-bed 
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medical intensive care unit (ICU) during the first pandemic 
surge, March 09, 2020 to May 30, 2020.  

Inclusion criteria 

 All consecutive patients not presenting COVID-19, at 
admission or after excluding a suspicion of COVID-19 
(negative RT-PCR for SARS-CoV-2 and/or absence of 
evocative images on Computed Thoracic scan). Consecutive 
sampling was performed to control sampling bias. 
Patients included were compared to all consecutive patients 
admitted at the same period a year prior, from March 09, 
2019 to May 30, 2019.  

Data Collection 

 All data were collected retrospectively from medical 
charts recorded according to a well-established protocol by 
intensivists trained in data collection and handling, so to 
control for potential interobserver and intraobserver bias. 
Data were recorded on a specific case record form. 
Healthcare records were reviewed to obtain the following 
data: patients’ demographics such as age and gender; past 
medical history, reason for ICU admission, severity on 
admission attested by the Simplified Acute Physiology 
Score (SAPSII), PaO2/FiO2 ratio, the need for 
vasopressors, ventilatory support and outcomes including 
mechanical ventilation duration, ventilation free days 
(VFD), healthcare acquired infections, length of ICU stay 
and vital status at discharge. In addition, data were collected, 
which include delay between illness onset and first medical 
contact, delay between first medical contact and ICU 
admission, diagnostic discrepancies, and impact on patient 
clinical state according to a predefined severity scale. 

Definitions 

 COVID-19 was suspected according to the National 
Observatory of New and Emerging Diseases case definition: 
1) Presence of fever and/or respiratory symptom AND 
history of travel to epidemic region, 14 days prior to 
symptom onset; OR 2) Acute respiratory failure signs 
requiring hospitalization [8]. 

SAPSII Score is a severity score and mortality 
estimation tool made of 12 physiological variables and 3 
disease-related variables. The worst physiological variables 
are collected within the first 24 hours of ICU admission [9]. 
Patient delay was defined as the time interval between 
symptoms onset and first medical contact.  
 Delay to ICU was defined as the time interval between 
first medical contact and ICU admission. 

Diagnostic discrepancy was defined when diagnosis 
made on first medical contact differed from diagnosis made 
in ICU. All new admissions were systematically discussed 
during a daily meeting that included the entire medical team. 
The admitting shift team presents the full clinical data 
collected from the emergency department (ED), initial 
investigations, and any updates. Following this, two senior 
medical experts (KM and MB) review the presented 
information and, based on their clinical expertise, validate 
or refine the ICU admission diagnosis. It is important to note 
that these experts were not blinded to the initial diagnosis 
established in the ED, as this diagnosis is part of the clinical 
information routinely discussed to guide patient care. The 
consensus process relied on a thorough collective 

discussion, after which the two experts formally approved 
the final ICU diagnosis recorded in the database. Their role 
was to ensure diagnostic accuracy and consistency by 
critically reassessing all available data, identifying possible 
discrepancies between the initial ED diagnosis and the ICU 
diagnosis, and documenting these discrepancies according 
to predefined criteria. This process helped us retrospectively 
analyze diagnostic discrepancies and their potential impact 
on patient management and outcomes. 

A diagnostic discrepancy classification system exist in 
the literature; however, most are based on autopsy results or 
require detailed real-time data that were not fully available 
in our retrospective dataset [10]. A modified pragmatic, 
outcome-based classification was developed, tailored to our 
study setting, focusing on the actual clinical consequences 
observed: 
- Class I: discrepancy without impact on patient outcomes. 
- Class II: discrepancy leading to adverse events. 
- Class III: discrepancy resulting in death. 

This approach allowed us to systematically assess the 
clinical relevance of diagnostic discrepancies in a 
retrospective context. 
 Management delay: for the purpose of the present study, 
a patient delay over four days and/or the presence of 
diagnostic discrepancy at ICU admission was considered as 
management delay. 

Statistical analysis 

 Data were analysed using Excel 2013 software and SPSS 
21.0 for windows (SPSS Inc., Chicago, IL, USA). Initial 
descriptive analysis was performed where categorical 
variables were presented as n (%), continuous normally 
distributed values as mean±SD, skewed numerical variables 
as median (Interquartile range [IQR]). Variables 
distributions were assessed by the Shapiro-Wilk test and 
histogram analysis. For univariate analysis, Chi-squared 
tests and unpaired t-tests or Mann-Whitney U-tests were 
used to compare groups. 

3. Results  

 During the study period, 57 patients were admitted, 12 
(21%) COVID-19 patients and 45(79%) non-COVID-19 
patients. Patients’ demographics and clinical characteristics 
are shown in table 1. Compared to the same period last year, 
the number of admissions was lower, 45 in 2020 vs 74 in 
2019. 
 There were no significant differences between the two 
periods in terms of patients’ general characteristics, co-
morbidities, reasons for ICU admission. However, 
compared to 2019, non-COVID patients admitted during the 
pandemic received less noninvasive ventilation (24.4% vs. 
54.1%, p=0.009) and had a shorter median ICU stay (4 [3–
10.5] vs. 8 [5–13] days, p=0.04). The main diagnosis, in the 
two periods, was AECOPD; yet, rates were seemingly lower 
in 2020.  
 During the pandemic period, diagnostic discrepancies 
were significantly more frequent than in the historical 
control group; 16(35.5%) vs 5(6.8%); p=0.001. The 
majority of these discrepancies were classified as Class I, 
11(24.4%), reflecting errors without impact on outcomes, 
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but notably, five cases were Class II, resulting in adverse 
events. Importantly, no discrepancies in the control group 
led to adverse events or death. Patients with discrepancies 
tended to have complex clinical presentations and, in several 
cases, were initially suspected to have COVID-19 based on 
respiratory symptoms and radiological findings, which 
delayed the recognition of other severe conditions 
(myocardial infarction, meningitis). Although median 
patient delay and delay to ICU admission were similar 
between periods. Despite these discrepancies, there was no 
statistically significant difference in terms of LOS and 
mortality between the two periods. 
 According to Table 3, the presence of management 
delay, defined as a diagnostic discrepancy and/or patient 
delay exceeding four days, was not associated with 

significant differences in outcomes such as ventilator-free 
days (VFD), ICU length of stay (LOS), or mortality. 
 A visual presentation of patients (n=26 out of 45) with 
management delay is displayed in Fig. 1, showed, from left 
to right, diagnostic discrepancy, the management delays, 
ventilatory management (type and duration), ICU LOS, and 
death. This represents a closer look to the singularities of 
each case. The figure is displaying a myriad of non-COVID-
related severe misdiagnosed diseases, while all patients 
were referred to ICU with the initial diagnosis of COVID-
19 suspicion, mainly on the presence of polypnea, fever, 
and/or radiological findings. The longest pre-ICU mana-
gement delays seem to be associated with higher IMV 
duration, longer ICU stays, and/or increased mortality (see 
patients, 2, 3, 9, 10, 16, 18, 21, 23, 24, 26). 

 
Table 1. Compared patients’ demographics, clinical characteristics, management and outcomes between non-COVD-19 ICU-
admitted patients within the first surge (March-May 2020) of the pandemic (Study Group) and historical control patients (March-
May 2019) (Control Group). 

Variable Study Group 2020 
n=45 

Control Group 2019 
n=74 

p 

Age (years)a 
Maleb  
Comorbiditiesb  

No medical past historyb 

COPDb 

Diabetesb 

Hypertensionb 

Cardiomyopathyb 

Asthmab 

Reason for admissionb  
Mild ARFb 

Moderate ARFb  
Severe ARFb  
Polypnea / ACFb 

Polypnea / metabolic acidosisb 

Neurological disorder / comab 

Diagnosis at ICU admissionb  
AECOPDb  
ARF/CRFb 

Asthma exacerbationb  
Diabetic decompensationb 

Othersb   
PF ratio (mmHg)a 
SAPS IIc  
Vasoactive drugsb  
Ventilatory supportb  

Room airb 

Nasal cannulab 

Non rebreathing maskb 

NIVb 

IMVb 

HFNCb 

VFD (days)c 
LOS (days)c  
Dischargeb  

Homeb  
Transfer to another departmentb 

Deathb 

52±20 
27(60) 

 
12(26.7) 
11(24.4) 
10(22.2) 
11(24.4) 

9(20) 
5(11.1) 

 
4(8.9) 
18(40) 

10(22.2) 
2(4.4) 

5(11.1) 
6(13.3) 

 
10(22.2) 

1(2.2) 
4(8.9 
2(4.4) 

28(62.2) 
296±156 

22 [13-31.5] 
18(40) 

 
4(8.9) 
9(20) 
3(6.7) 
11(24) 

17(62.2) 
1(2.2) 

1 [0-2.5] 
4 [3-10.5] 

 
26(57.8) 

6(3.3) 
13(28.9) 

56±18 
42(56.8) 

 
7(9.5) 

30(40.5) 
22(29.7) 
27(36.5) 
15(20.3) 

7(9.5) 
 

20(27) 
22(29.7) 
20(27) 
3(4.1) 
3(4.1) 
6(8.1) 

 
23(31.1) 

7(9.5) 
6(8.1) 
3(4.1) 

35(47.3) 
269±106 

24 [18-31] 
22(29.7) 

 
5(6.8) 
7(9.5) 

8(10.8) 
40(54) 

12(70.3) 
2(2.7) 
2 [0-3] 

8 [5-13] 
 

40(54.1) 
18(24.3) 
16(21.6) 

0.221 
0.728 

 
0.13 
0.19 
0.37 
0.17 
0.97 
0.77 

 
0.10 

 
 
 
 
 

 
0.29 
0.09 
0.88 
0.91 
0.11 
0.32 
0.07 
0.25 

 
0.009 

 
 
 

 
        

0.26 
0.04 

 
0.3 

 

a (Mean±SD); b, n(%); c, median [Interquartile]; COPD, Chronic obstructive pulmonary disease; ARF, Acute respiratory failure; ACF, Acute circulatory 
failure; ICU, Intensive care unit; AECOPD; Acute exacerbation of COPD; CRF; Chronic respiratory failure; PF, PaO2/FiO2; IMV, Invasive Mechanical 
ventilation; HFNC, High flow nasal cannula; VFD, Ventilation free days; LOS, Length of stay.
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Table 2. Compared pre-ICU management delays and diagnostic discrepancies between non-COVD-19 ICU-admitted patients 
within the first surge (March-May 2020) of the pandemic (Study Group) and historical control patients (March-May 2019) 
(Control Group). 
Variable Study Group 2020 

n=45 
Control Group 2019 

n=74 
p 

Patient delaya (days) 4  [1-7] 5 [2-10] 0.12 
Patient delay > 4 daysb  20 (44.4) 41 (55.5) 0.24 
Delay to ICUa (hours) 11 [6-35] 16 [5.7-59] 0.40 
Diagnostic discrepancyb  

Discrepancy class Ib 

Discrepancy class IIb 

Discrepancy class IIIb 

16 (35.5) 
11 (24.4) 

0(0) 
5 (11.1) 

5 (6.8) 
3 (4) 

1 (1.4) 
1 (1.4) 

0.001 
 

Management delayb  26 (57.8) 44 (59.5) 0.86 
a, median [Interquartile]; b, n(%); ICU, intensive care unit 

Table 3. Impact of management delay on outcomes in non-COVID-19 patients hospitalized during the pandemic.  
Variable No management delay 

n=16 
Management delay 

n=26 
P 

Need for intubationa  
VFD (days)b 
Length of stay (days)b  
Mortalitya 

6(37.5) 
2[0-3] 
3 [3-7] 
3(18.7) 

14(53.8) 
0.5 [0-1.5] 

4.5 [2-14.25] 
10(38.4) 

0.13 
0.32 
0.49 
0.09 

a, n(%); b, median [Interquartile]; VFD, Ventilation free days. 
 

 
Fig. 1. Diagnostic discrepancies and management delays vs outcomes (IMV duration, ICU LOS, death) in non-COVID-19 patients (n=26 
out of 45) referred to ICU during the first surge of the pandemic. 

4. Discussion 

 A diagnostic process is a complex, patient-centered, 
collaborative activity that involves information gathering 
and clinical reasoning with the goal of determining a 
patient's health problem [11]. Clinical decision-making and 
timely management will depend on the adequate unfolding 
of the diagnostic process.  
 The current study revealed that non-COVID-19 ICU-
admitted patients seemed to be lower in number relative to 
the same period last year during the pandemic. These 
patients were subjected to a higher rate of diagnostic 
discrepancy. They required less noninvasive ventilation and  

 
 
 
shorter ICU LOS. Patients (10 out of 26) with a rapidly 
evolving disease and the longest pre-ICU management 
delays seem to have the highest IMV duration, ICU LOS 
and/or mortality. 
 This study presented some limitations, mainly the small 
sample size, which did not allow for establishing clear 
correlations. However, the particularity of the present study 
was to assess data on a case-by-case basis. In addition, the 
retrospective design did not allow for the use of already 
existing diagnostic discrepancy classification [10].   

Diagnostic and management discrepancies, defined as 
errors in medicine, have consequences not only for patients 
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and their families. These errors impact also extend to the 
healthcare personnel, the support staff, the healthcare 
system, and the society, constituting the second, third, 
fourth, and even fifth victims [12,13].  

Multiple stages of the diagnostic process can result in 
diagnostic error. As the primary step in the diagnostic 
process, a patient’s delay in consulting a doctor, or their 
inability to receive care, constitutes the initial step to error 
[14]. The non-COVID patient admission decline has been 
noted, especially during lockdowns and in the context of the 
pandemic, where many patients avoided hospital visits due 
to fear [15-17]. In Italy, the lowest rate of non-COVID-19 
patients' ED visits corresponded with the highest peak of 
COVID-19 daily deaths. One author sums this up nicely, 
“The fear of what we can get might be greater than the fear 
of what we have” [5]. Patients influenced by fear-induced 
cognitive bias tended to neglect symptoms and delayed ED 
consultation.  

In the present study, some patients experienced 
moderate dyspnea for twelve to fifteen days before 
consulting, belittling the necessity to visit ED, until 
worsening of clinical state. These reactions emanated from 
cognitive bias that going to the hospital would increase risk 
of contamination, not considering that contamination is 
possible each time precautions are not taken. 

A second level, where faulty diagnostic error can occur, 
is when there is a failure in gathering, integrating, and 
interpreting information, leading to a possible diagnosis. At 
this stage, the practitioner’s cognitive bias can interfere with 
the diagnostic process. A theory advanced by Kahenman 
and Tversky in 1974 suggested that decisions made in the 
face of uncertainty and the cognitive biases related to them 
could stem from a dualistic thinking process. The first type 
is quick and reflexive thinking, shaped by a wide range of 
factors such as genetics, the environment, age and 
experience, mood, and social and psychological traits. It is 
likely to be the source of the most cognitive biases. The 
second type is slow and analytic thinking, which relies on 
education and training, critical thinking skills, rationality, 
and prior feedback. When a physician encounters a patient, 
he or she can either engage in the first thinking process or 
the second, depending on whether a schema is recognizable 
[18].  

The present study showed a higher rate of diagnostic 
discrepancy during the duration of the pandemic compared 
to the same period last year. A closer look at the singularities 
of some cases identified several cognitive biases, mainly the 
premature closure bias, where physicians fail to consider 
reasonable alternatives after an initial diagnosis is suspected 
[19,20]. A patient with cardiovascular risks presented to the 
ER with typical chest pain, neglected by the patient and 
dyspnea, and anterior ST-elevation and necrosis Q wave on 
electrocardiogram (EKG) was considered as a viral 
myocarditis associated with a possible COVID-19.  

The diagnosis of an ST-elevation myocardial infarction 
(STEMI) complicated with heart failure was overlooked, 
even though more probable [case 20]. A coronary 
angioplasty, that should have been immediate, was delayed 
by several hours. Similar cases of delayed management in 
acute coronary syndrome (ACS) were observed worldwide 
with an increase in time from symptom to first medical 
contact [21]. Another example is considering a fever with 

compensatory polypnea as COVID-19 with no further 
examination or exploration, and later correcting the 
diagnosis as a severe meningo-encephalitis, leading to a 
delay in antibiotic administration and management with a 
rapid fatal issue [Case 18]. The COVID-19 perceived as a 
threat, created a constant state of fear, generating major 
holes in the layers of the diagnostic process and subsequent 
therapeutic attitude according to severity. At times, 
diagnosis was based on minimal examination and in some 
cases led to inaction (omission bias) in terms of adequate 
decision making [22]. As an example, a patient with 
exacerbation of asthma or COPD would not, immediately, 
receive nebulized beta-agonists and/or adequate ventilator 
assistance due to fear of aerosolization in case of COVID-
19 [23]. The present study, seemingly, does not show a 
significant impact of management delay on patients’ 
outcomes; however, it is mandatory to detect and prevent 
errors in the diagnostic making process to ensure patients’ 
safety.  

Finally, patients’ safety is a requirement, not only for 
practitioners but for healthcare systems as well. The 
established healthcare systems were overthrown by an 
unpredictable and unprecedented health crisis. The need for 
immediate responsiveness of politics and healthcare 
authorities in a context of doubt and fear led to poorly 
thought and executed strategies. These strategies targeted, 
mainly, COVID-19 patients overlooking critical patients 
suffering from other conditions such as chronic 
comorbidities and oncologic disease [24-26]. 
At the start of the pandemic, detection and isolation of 
COVID-19 cases were prioritized. The population was 
asked to stay home with the recommendation to call the 
national emergency medical service. Only one phone 
number was available, and rapidly calls overflowed, 
creating major stress on practitioners and delaying patients’ 
access to adequate assistance. The French health system 
experienced the same dilemma, urging experts to improve 
the health system response by creating two defined 
strategies with possible crossover to access health facilities 
for all patients [27].  
 For an already fragile health system, issues arose when 
a suspicion of COVID-19 needed hospitalization. Several 
hospitals and departments were not ready to cope with the 
reality of the situation. Some patients, in the present study, 
were excessively admitted to ICUs, misusing ICU beds, for 
lack of isolated beds in some medical departments [28]. This 
would explain the lower need for NIV and shorter length of 
stay. Fear and miscommunication were major reasons 
impeding the development of proactive and efficient 
strategies.  
 The Healthcare System learned, the hard way, that 
reorganizing the response to COVID-19 is mandatory in 
order to ensure patients’ safety, with or without COVID-19. 
The present study tried to shed light on some of the pitfalls 
to avoid those patients, physicians, and healthcare systems 
have encountered during the COVID-19 pandemic. With 
this in mind, it would be helpful to develop some tools to 
help in the decision-making and diagnostic process, such as 
a clinical decision support system, the application of e-
health and m-health [29,30].  
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Conclusion 

 The present study showed that there was a higher rate of 
diagnostic discrepancy in non-COVID-19 patients during 
the COVID-19 pandemic. Patients required less NIV and 
had shorter ICU LOS, reflecting a misuse of ICU beds. Fear-
induced cognitive bias may have altered diagnostic and 
decision-making processes for patients as well as 
practitioners, leading, in some cases to severe 
consequences. Constructive feedback is necessary to detect 
deficiencies in healthcare systems' responsiveness that 
might expose to higher risk of discrepancies, in order to 
ensure the safety of patients with or without COVID-19. 
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