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Purpose: Patients evaluated in the emergency department (ED) who have concerning symptoms suggestive of a
cancer diagnosis are mostly referred to the quick diagnosis unit of our tertiary hospital. This study analyzed the
impact of the Covid-19 pandemic on the volume, disease patterns, and accessibility to essential investigations of
patients with suspected cancer referred by the ED to this unit.
Methods: Trends in referrals were analyzed from January 1 to July 8, 2020 and the corresponding dates of 2019.
Only non-Covid-19 conditions were evaluated. Three time-based cohorts were defined: prepandemic (January
1–February 19), pandemic (February 19–April 22), and postpandemic (April 22–July 8). Along with descriptive
statistics, linear regression was used to test for time trends with weekly referrals as the dependent variable.
Results: There were 384, 193, and 450 patients referred during the prepandemic, pandemic, and postpandemic
periods, respectively. Following an increasing rate, referrals decreased to unprecedented levels in the pandemic
period (averageweekly slope:−2.1 cases), then increasing again until near normalization.Waiting times tomost
diagnostic procedures including radiology, endoscopic, nuclear medicine, and biopsy/cytology during the pan-
demic period were significantly delayed and time-to-diagnosis was considerably longer (19.72 ± 10.37 days
vs. 8.33 ± 3.94 days in prepandemic and 13.49 ± 6.45 days in postpandemic period; P < 0.001 in both). Com-
pared to other cohorts, pandemic cohort patients were more likely to have unintentional weight loss and fever
of unknown origin as referral indications while anemia and lymphadenopathy were less common. Patients
from the pandemic cohort had a significantly lower rate of malignancies and higher of benign gastrointestinal
disorders (40.93% vs. 19.53% and 20.89% in prepandemic and postpandemic periods, respectively; P < 0.001 in
both), most notably irritable bowel disease, and of mental and behavioral disorders (15.54% vs. 3.39% and
6.00% in prepandemic and postpandemic periods, respectively; P < 0.001 in both).
Conclusions: As our hospital switched its traditional care to one focused on Covid-19 patients, recognized indica-
tors of healthcare quality of quick diagnosis units were severely disrupted. The clinical patterns of presentation
and diagnosis of the pandemic period suggested that mass media-generated mental and behavioral responses
with distressing symptoms played a significant role in most of these patients.
© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Because of potentially serious, time-sensitive consequences, interna-
tional guidelines recommend expeditious medical evaluation for pa-
tients experiencing symptoms suggestive of cancer, including both
focal and non-specific but concerning symptoms [1-3]. The
coronavirus disease 19; SARS-
; ICD-10, 10th revision of the
ated Health Problems; DSM-5,
fth Edition; CT scan, computed
n tomography integrated with

dicine, University of Barcelona,

. This is an open access article under
management of these patients varies across healthcare systems. Al-
though it depends on various factors such as the severity of the present-
ing complaints or the tradition of hospital departments, patients are
sometimes admitted to hospital and spend several days undergoing in-
vestigations until a diagnosis ismade [4]. Similar patients with clinically
suspected cancer are managed in hospital ambulatory facilities and,
once diagnosis is established, they are referred onwards to a specialist
for treatment and follow-up [5,6]. A number of healthcare systems
have experienced a shift in these practices in recent years. The tradi-
tional inpatient-based management model in which patients with seri-
ous conditions were hospitalized for workup largely disappeared from
public hospitals of the Spanish region of Catalonia in the mid-2000s
[7]. The creation of hospital-based, ambulatory units - quick diagnosis
units - specifically designed to prevent hospitalization for diagnostic
purposes allowed for a full conversion of the classical approach [4,6,7].
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Patients evaluated at the quick diagnosis unit of our hospital are re-
ferred for investigation from the emergency department (ED) and pri-
mary care centers belonging to a healthcare system where the
hospital operates as the referral center [8]. Analyses from our group
from the last 10 years have disclosed a steady rate of referrals. At an av-
erage of 50weekly patients, the ED constitutes themain source of refer-
rals to the unit. The clinical indications for referral and evaluation
mostly include conditions potentially associatedwith cancer such as se-
vere anemia, unintentional weight loss, abnormal lymphadenopathy or
lumps, and fever of unknown origin [8-12]. About 20% of patients are
found to have cancer as a final diagnosis and another 20% have gastro-
intestinal disorders with or without iron-deficiency anemia secondary
to blood loss. In addition, functional andmental disorders are diagnosed
in 5% of cases approximately. By avoiding inpatient admissions for
purely diagnostic reasons, quick diagnosis units have become a new
care delivery model with high-quality standards. Studies have shown
that these units are cost-effective compared with hospitalization while
successfully reducing inappropriate referrals by primary care centers
to the ED [5,8,10,11,13].

Anecdotal data from Spain suggest that emergency healthcare seek-
ing among patients presenting with serious conditions suggestive of
malignancy has changed during the Covid-19 pandemic and that,
given the concern for exposure to severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), these patients have largely avoided the
EDs of public hospitals. Analyzing the referral pathways for suspected
cancer initiated by UK primary care physicians, two population-based
modeling studies revealed that Covid-19-related diagnostic and treat-
ment delayswere associatedwith an excess 5-yearmortality, mainly at-
tributable to changes in care-seeking behavior and disruption of
diagnostic services since the start of national lockdown [14,15]. Along
with these collateral effects, the pandemic has taken a toll on themental
health of the population with reports of functionally impaired individ-
uals by fear-based reactions to the outbreak [16,17].

Since the confirmation of the first case of Covid-19 in the country on
January 31, 2020 and until late April/early May, there was a sharp in-
crease in the number of diagnosed cases and resultant deaths. To mini-
mize viral spread, social distancingmeasures were implemented across
the country and, on March 15, the government announced the imposi-
tion of a national lockdown by which all residents were mandated to
stay on their normal residences [18-20]. Although most patients re-
ferred to the quick diagnosis unit present first to the ED with non-
specific but concerning symptoms or red flags, whether the pandemic
changed the processes of care for these patients is unknown.

The purpose of this studywas to analyze the impact of the pandemic
on the volume, clinical presentation, and diagnostic patterns of non-
Covid-19 patients presenting to the EDwith concerning symptoms sug-
gestive of cancer and referred to the quick diagnosis unit of our tertiary
hospital for diagnostic evaluation. As a central objective of the study, we
also analyzed any changes in the accessibility to diagnostic services
stemming from the lockdown.

2. Methods

2.1. Study design

This is a retrospective, observational, pre-, during-, and post-event
cohort analysis. The study was approved by the Research Ethics Com-
mittee of our hospital, which sanctioned a waiver of informed consent.
The ethical guidelines of the Declaration of Helsinki were observed. The
data that support the findings of this study are available from the corre-
sponding author upon reasonable request by investigators.

2.2. Setting

Ours is a tertiary care, 900-bed public hospital with a reference pop-
ulation of 550,000 in Barcelona, the regional epicenter of the Covid-19
2

pandemic, and the quick diagnosis unit is placed on the daycare center
of the hospital. The structure, criteria for referral, and working proce-
dures of the unit have been reported previously [8,21]. Briefly, it
operates as an ambulatory care clinic for patients referred mainly from
the ED after presentation with serious specific or non-specific symp-
toms of cancer, either isolated or combined, whose general condition
is acceptable enough to enable them to go to hospital for investigations
and appointments, then back to home. Theworking protocol consists of
a first appointment shortly after referral followed by preferential pro-
gramming of diagnostics tests and subsequent visits until a diagnosis
is made. Staff includes a consultant general internist, senior internal
medicine residents, familymedicine residents, nursing, and administra-
tive staff [11]. It is open 12 h a day, 5 days a week.

2.3. Study population

Trends in referrals by the EDwere analyzed from January 1 to July 8,
2020 and the corresponding dates of 2019. We hypothesized that the
volume and patterns of patient presentation would differ before and
after theweek of February 19–26, 2020. Thisweekwas selected because
the earliest Covid-19 cases in Barcelona and the neighboring cities were
announced during this period, conceivably affecting community per-
ception about seeking emergency care as a result of an imminent pan-
demic. Three time-based cohorts were defined and analyzed:
prepandemic, January 1–February 19; pandemic, February 19–April
22; and postpandemic, April 22–July 8. Since the number of new cases
and deaths across Spain showed a significant decreasing trend from
late April and the government announced a progressive ‘de-escalation’
until normality starting on May 2, we selected April 29–July 8 as the
postpandemic period.

Inclusion criteria were age ≥ 18 years and referral by the ED for in-
vestigation of serious symptoms suggestive of cancer, either non-
specific symptoms or red flags, within the periods indicated. Only
non-Covid-19 conditionswere evaluated. Accordingly, patients referred
who had Covid-19 were excluded. Patients lost to follow or dead before
a diagnosis was reached were also excluded.

2.4. Variables

An electronic database was created to enter variables of interest. In
addition to trends and clinical indications for referral, variables analyzed
included demographics (age, gender, and annual income) and variables
related to the routine working activity of the quick diagnosis unit in-
cluding waiting times from referral to appointment, number of visits
to the unit, rate of telehealth visits/total visits, ratio of successive/first
visits, and time-to-diagnosis (from first appointment to the unit to
date of diagnosis). Consistent with the objective of the study, we also
analyzed the frequency and types of diagnostic procedures performed
and waiting times between requesting and conducting them, and the
final diagnostic categories according to the 10th revision of the Interna-
tional Statistical Classification of Diseases and Related Health Problems
(ICD-10; Version 2019) and the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) [22,23].

2.5. Interrater agreement and reliability

Diagnostic information in our study population was initially pro-
vided by medical history and physical examination and as is common
in clinical practice, the diagnostic workup comprised sequential steps
with different tests being performed. Although the clinician integrated
the assortment of information obtained after each step into a judgment
around the probability of a specific disease, a structured diagnostic pro-
cess was applied according to diagnostic guidelines and algorithms so
long as they exist.

To evaluate the reliability of the diagnosis reached, wemeasured the
diagnostic agreement between two independent clinicians after the
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studywas completed. These clinicianswere former residents of internal
medicine who, as part of the residency program, were trained in the
management of patients at quick diagnosis units. They first underwent
three 30-min training sessions on the completion of structured abstrac-
tion forms and their performance was supervised in between. Then,
they were asked to evaluate a number of patients included in the
study for whom physicians at the quick diagnosis unit determined dif-
ferent diagnoses. Cases were selected according to initial referral reason
and final diagnosis. Clinicians were unaware of the final diagnoses and,
for each case, they were presented with demographics, medical history,
reasons for referral, presenting symptoms, findings on physical exami-
nation and tests performed, extracted from deidentified electronic re-
cords. After excluding 9 cases with unavailable tests, there were 60
subjects or 20 with four referral reasons from each of the three periods
of the study who had paired independent observations by the two phy-
sicians. Referral reasons were unintentional weight loss, fever of un-
known origin, change in bowel habit, and anemia. Clinical raters were
blinded to the patient's group assignment and to the information ob-
tained by each other. To score each case, physicianswere required to se-
lect a diagnosis from a list of 7 diagnoses of which one was the actual
diagnosis reported in this study. A category labelled ‘other’was included
in the list, in which case the physician was asked to provide their de-
sired diagnosis in a free-text field. The analysis was deemed exempt
from the ethics review board of the hospital.

2.6. Statistical analysis

Statistical analyses were performed using GraphPad Prism v8
(GraphPad Software, San Diego, CA). The threshold for statistical signif-
icance was established a priori at a P< 0.05. Linear regression was used
to test for time trends with weekly referrals as the dependent variable
and the calendar week as the independent variable. Trends were con-
sidered significant when the slope of the trend was not equal to zero
and the P value was <0.05. The estimation of the slope of a linear
trend offers a numerical interpretation of the size of the trend, specifi-
cally the mean decrease (negative slope) or increase (positive slope)
of the measured variable. In addition to slopes, the Y intercepts (β0)
and the R2 associated with the regression models were noted.

Categorical and continuous variables are presented as n (%) and
mean (standard deviation) or median (interquartile range), respec-
tively. Categorical variables were compared by either χ2 tests or Fisher
Fig. 1. Flowsheet for the pa
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exact test, depending on the number of observations per cell. Continu-
ous variables were compared using t-tests or the Mann-Whitney U
test, as appropriate. To preserve dataset integrity, missing data were
not imputed. There were no variables with more than 10% of
missing data.

We calculated the interobserver agreement for diagnosis and
assessed reliability with the unweighted kappa (κ) statistic with 95%
confidence intervals (CI). The interobserver reliability was categorized
as poor (κ < 0.20), fair (κ = 0.21–0.40), moderate (κ = 0.41–0.60),
good (κ = 0.61–0.80), and excellent (κ = 0.81–1.00). Observations
withmissing data were excluded from the κ analysis and no imputation
was performed.
3. Results

Among 1064 initially eligible patients, 37 (3.48%) were excluded,
leaving 1027 patients referred from the ED from January 1 to July 8,
2020 (Fig. 1). There were 384 patients referred during the prepandemic
period, 193 during the pandemic period, and 450 during the
postpandemic period.
3.1. Temporal trends in referrals

Temporal trends in referrals to the unit in each of the three study pe-
riods of 2020 were analyzed and compared with each other and with
the corresponding months of 2019 (Figs. 2 and 3). By scatter graphs vi-
sualization, we observed time cut points concurrentwith changes in re-
ferral volumes in 2020. These cut points were then verified by spline
analyses and linear regression due to the nonlinearity of data (runs
test: P < 0.0001). As shown in Fig. 4, referrals increased in the
prepandemic period of 2020 with a significant linear trend and a slope
of 1.190 (95% CI, 0.4930 to 1.888; P value for trend = 0.0058, R2 =
0.7440). However, a significant decline was noticed during the pan-
demic stage with an average weekly change of −2.117 (95% CI,
−4.086 to −0.1470; P for trend = 0.0386, R2 = 0.4798) (Fig. 4). The
number of referrals increased again during the postpandemic stage
with a weekly slope of 1.500 (95% CI, 1.279 to 1.721; P < 0.0001, R2 =
0.9634).
tient selection process.



Fig. 2. Smoothing spline model of trends in referrals by the emergency department from January 1 to July 9, 2019.
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3.2. General characteristics and working activity of the quick diagnosis unit

Table 1 shows the sociodemographic characteristics of patients and
the general operating activity of the unit during the three periods.
With a mean age of 55.0 years, pandemic patients were significantly
younger than patients from the prepandemic (63.6 years) and
postpandemic (62.1 years) cohorts. The waiting times between referral
and first appointment to the unit were significantly longer in pandemic
than prepandemic and postpandemic patients. There was a significant
shift from face-to-face to telehealth visits during the pandemic
(66.32% rate of telehealth/total visits) and, in a lesser proportion,
postpandemic (31.33% rate) periods compared to the prepandemic pe-
riod (3.13% rate). Although the mean number of visits and the ratio of
successive/first visits were lower in pandemic patients, the mean
time-to-diagnosis was markedly longer in this cohort (19.72 days vs.
8.33 days in prepandemic and 13.49 days in postpandemic cohorts).

3.3. Diagnostic procedures

Most common procedures performed in patients from the three co-
horts and the mean intervals between ordering and conducting them
can be seen in Table 2. Pandemic patients underwent significantly less
computed tomography (CT) scans, ultrasonographies, and biopsy/cytol-
ogy procedures than patients from the other cohorts. However,
Fig. 3. Smoothing spline model of trends in referrals by the
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gastrointestinal endoscopies were more likely to be performed among
patients from the pandemic cohort than other patients. In addition, pos-
itron emission tomographies integrated with CT scans (18F-FDG PET/CT
scans) were more commonly performed among patients from the pan-
demic and postpandemic cohorts. Analysis of mean intervals revealed
significant delays in pandemic and, to a lesser degree, postpandemic pa-
tients. In particular, patients from the pandemic cohort had to wait sig-
nificantly longer than the rest of patients for most of the diagnostic
procedures listed in Table 2. The mean waiting time for a CT scan was
13.24 days in pandemic patients vs. 3.54 days in prepandemic patients
and 8.67 days in postpandemic patients. Similarly, the mean waiting
time for a gastrointestinal endoscopy was 15.45 days in pandemic pa-
tients vs. 6.41 days in prepandemic and 10.64 days in postpandemic pa-
tients. Waiting times for investigations were also more commonly
delayed in postpandemic vs. prepandemic patients.

3.4. Reasons for referral

The clinical indications for referral by the EDwere conditions raising
the suspicion of cancer, with significant differences between cohorts
(Table 3). The percentage of pandemic patients referred for fever of un-
known origin was almost three times as high as the percentage of
prepandemic patients, and postpandemic patients were almost twice
as likely to be referred for fever of unknown origin as prepandemic
emergency department from January 1 to July 8, 2020.



Fig. 4. Trends in weekly referrals from January 1 to July 8, 2020. Linear regression models
from weeks 0–8 (prepandemic period) (circles), weeks 9–17 (pandemic period)
(squares), and weeks 18–28 (postpandemic period) (triangles).
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patients. Although pandemic patients were also more likely than
prepandemic patients to be referred for unintentional weight loss and
severe fatigue, they were less likely to be referred for anemia and
lymphadenopathy or palpable lumps. Additional descriptions are pro-
vided in Table 3.
3.5. Diagnostic categories

The distribution of final diagnoses across the three periods of the
study is provided in Tables 4 and 5. The rate of malignant diseases
among patients from the prepandemic and postpandemic periods was
21.35% and 26.89%, respectively, whereas it was only 5.70% in the pan-
demic cohort (Table 4). Cancer stage at presentation to the ED was an-
alyzed considering only solid tumors (i.e. other than hematological
malignancies). Patients from the three cohorts with solid cancers had
amore advanced stage of disease (i.e. stage III–IV or metastatic disease)
at the time of diagnosis, ranging from 72.06% (49/68 patients) in the
prepandemic cohort to 73.20% (71/97 patients) in the postpandemic co-
hort to 77.78% (7/9 patients) in the pandemic cohort. Patients from the
Table 1
General characteristics of patients and activity of quick diagnosis unit by study period.

Characteristic Prepandemic
(Jan 1–Feb 19)a

P for
differenc

Referrals (n = 384)

Gender, n (%) 0.040
Female 186 (48.44)
Male 198 (51.56)
Age (years), mean ± SD 63.6 ± 13.4 <0.001
Age groups (years), n (%) <0.001
18–44 31 (8.07)
45–65 199 (51.82)
>65 154 (40.10)
Annual income (€), n (%)† 0.064
>100,000 5 (1.30)
18,000–100,000 156 (40.63)
<18,000 223 (58.07)
Wait time to first appointment (days), mean ± SD 2.75 ± 1.44 <0.001
Visits to quick diagnosis unit, mean ± SD 3.04 ± 1.08 0.029
Total number of visits, n (%) 0.043
≤2 222 (57.81)
≥3 162 (42.19)
Ratio of successive/first visits, mean ± SD 1.75 ± 0.44 0.038
Time-to-diagnosis (days), mean ± SD 8.33 ± 3.94 <0.001

† According to the administrative healthcare database of the Health Department of the Gove
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pandemic cohort were about twice as likely to be diagnosed with non-
malignant gastrointestinal disorders as prepandemic and postpandemic
patients, partly due to the significantly higher occurrence of irritable
bowel syndrome (17.10% vs. 6.51% and 8.00%, respectively) (Table 5).
In addition, pandemic patients had a significantly higher rate of mental
and behavioral disorders than prepandemic and postpandemic patients
(15.54% vs. 3.39% and 6.00%, respectively). Of note, 5.70% (11/193) pa-
tients from the pandemic cohort vs. 0.26% (1/384) and 1.56% (7/450)
prepandemic and postpandemic patients, respectively, were catego-
rized as having medically unexplained physical symptoms (P = 0.028
and 0.075, respectively) (see below).

3.6. Undisclosed organic disorders

We further analyzed the initial reasons for referral in patients in
whom an organic condition was not identified. For each of the selected
referral reasons listed in Table 6, the rate of undisclosed disorders in the
pandemic period was significantly higher than in the other periods.
Compared to prepandemic patients, those from the postpandemic co-
hort had also a significantly higher rate of undisclosed disorders for
each referral reason. While patients referred for evaluation of uninten-
tional weight loss and severe fatiguewithout an underlying explanation
weremore commonly diagnosedwithmental and behavioral disorders,
those with fever of unknown origin without an apparent reason were
mainly included in the group of medically unexplained physical symp-
toms. Likewise, referrals for evaluation of dysphagia and dyspnea
were associatedwith a significantly higher rate of undisclosed disorders
among pandemic and, to a lesser degree, postpandemic patients com-
pared to prepandemic patients (Table 6). As of October 23, after a
follow-up via telehealth visits ranging from 3 to 9 months, no patient
from the three cohorts included in the categories of mental and behav-
ioral disorders and medically unexplained physical symptoms had de-
veloped any explainable medical condition for their initial complaints
(unpublished results).

3.7. Interrater agreement/reliability

Overall diagnostic agreement between the two clinicians for individ-
ual diagnoses in each period was excellent, ranging from a κ value of
0.83 (95% CI, 0.74 to 0.93) to 0.91 (95% CI, 0.82 to 0.99) in the
prepandemic period, 0.85 (95% CI, 0.75 to 0.94) to 0.92 (95% CI, 0.83
e
Pandemic
(Feb 26–Apr 22)

P for
difference

Postpandemic
(Apr 29–Jul 8)b

P value a vs. b

Referrals (n = 193) Referrals (n = 450)

0.047 0.113
105 (54.40) 227 (50.44)
88 (45.60) 223 (49.56)
55.0 ± 14.1 <0.001 62.1 ± 15.0 0.157

<0.001 0.176
50 (25.91) 42 (9.33)
85 (44.04) 230 (51.11)
58 (30.05) 178 (39.56)

0.096 0.239
3 (1.55) 6 (1.33)
87 (45.08) 188 (41.78)
103 (53.37) 256 (56.89)
6.55 ± 2.18 <0.001 4.26 ± 1.72 <0.001
2.68 ± 0.84 <0.001 3.14 ± 1.23 0.185

<0.001 0.221
122 (63.21) 252 (56.00)
71 (36.79) 198 (44.00)
1.53 ± 0.32 <0.001 1.83 ± 0.70 0.196
19.72 ± 10.37 <0.001 13.49 ± 6.45 <0.001

rnment of Catalonia (Catalan Health Surveillance System [CHSS]).



Table 2
Diagnostic procedures and times elapsed between requesting and performing them by study period.⁎

Procedure Prepandemic
(Jan 1–Feb 19)a

P for
difference

Pandemic
(Feb 26–Apr 22)

P for
difference

Postpandemic
(Apr 29–Jul 8)b

P value a vs. b

Referrals (n = 384) Referrals (n = 193) Referrals (n = 450)

CT scan, n (%) 117 (30.47) <0.001 37 (19.17) <0.001 149 (33.11) 0.114
Wait time (days), mean ± SD 3.54 ± 1.14 <0.001 13.24 ± 9.33 <0.001 8.67 ± 5.27 <0.001
MRI, n (%) 13 (3.39) 0.200 3 (1.55) 0.163 18 (4.00) 0.224
Wait time (days), mean ± SD 6.27 ± 3.41 <0.001 18.66 ± 10.24 <0.001 10.80 ± 5.99 <0.001
Ultrasonography, n (%) 89 (23.18) <0.001 26 (13.47) <0.001 113 (25.11) 0.095
Wait time (days), mean ± SD 2.53 ± 1.02 <0.001 11.50 ± 8.00 <0.001 6.94 ± 4.51 <0.001
Gastrointestinal endoscopy and EUS, n (%) 136 (35.42) <0.001 85 (44.04) <0.001 158 (35.11) 0.490
Wait time (days), mean ± SD 6.41 ± 4.30 <0.001 15.45 ± 10.47 <0.001 10.64 ± 11.31 <0.001
18F-FDG PET/CT, n (%) 9 (2.34) <0.001 20 (10.36) 0.113 32 (7.11) 0.051
Wait time (days), mean ± SD 3.93 ± 1.88 <0.001 11.31 ± 6.19 <0.001 5.90 ± 2.48 0.050
Bronchoscopy and EBUS, n (%) 13 (3.39) 0.181 4 (2.07) 0.142 19 (4.22) 0.184
Wait time (days), mean ± SD 5.37 ± 3.25 <0.001 9.39 ± 4.28 0.040 7.29 ± 3.82 0.060
Bone scintigraphy, n (%) 10 (2.60) 0.203 2 (1.04) 0.139 14 (3.11) 0.190
Wait time (days), mean ± SD 3.24 ± 1.46 <0.001 8.62 ± 5.25 <0.001 4.78 ± 2.17 0.115
Biopsy & cytology, n (%)† 86 (22.40) <0.001 15 (7.77) <0.001 118 (26.22) 0.072
Wait time (days), mean ± SD 2.75 ± 0.55 <0.001 5.47 ± 2.34 0.012 3.41 ± 1.10 0.126
Bone marrow aspiration & biopsy, n (%) 14 (3.65) 0.146 3 (1.55) 0.223 12 (2.67) 0.149
Wait time (days), mean ± SD 4.11 ± 2.13 0.109 5.83 ± 3.08 0.252 5.26 ± 2.91 0.142

CT scan, computed tomography scan;MRI,magnetic resonance image; EUS, gastrointestinal endoscopic ultrasonography; 18F-FDGPET/CT, positron emission tomographywith 2-deoxy-2-
[fluorine-18]fluoro- D-glucose integrated with computed tomography; EBUS, endobronchial ultrasonography.
⁎ Examinations not included are, among others, capsule endoscopy, endoscopic retrograde cholangiopancreatography, virtual colonoscopy, echocardiography, high-resolution esoph-

ageal manometry, pulmonary function tests, and electromyography.
† Mostly including fine-needle aspiration cytology and surgical biopsy of peripheral lymph nodes and lumps, and CT- or ultrasound-guided biopsy of abnormal areas of tissue and

organs.
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to 1.00) in the pandemic period, and 0.82 (95% CI, 0.71 to 0.92) to 0.90
(95%CI, 0.79 to 0.98) in thepostpandemic period.When considering the
paired observations in which the clinical raters selected the same diag-
nosis, the overall coincidence with the diagnoses determined by the
quick diagnosis unit physicians was 95% in the prepandemic period,
95% in the pandemic period, and 90% in the postpandemic period.

4. Discussion

In this report, we describe the impact of the Covid-19 pandemic on
the accessibility to essential investigations, disease patterns, and vol-
umes of patients with suspected cancer referred by the ED to a quick di-
agnosis unit of a tertiary public hospital. To have an overall view of the
Table 3
Clinical reasons for referral to quick diagnosis unit by study period.

Referral reason, n (%) Prepandemic
(Jan 1–Feb 19)a

P for
difference

Referrals (n = 384)

Unintentional weight loss 54 (14.06) 0.024
Severe fatigue 8 (2.08) 0.004
Fever of unknown origin 20 (5.21) <0.001
Anemia 83 (21.61) <0.001
Persistent nausea/appetite loss 9 (2.34) 0.219
Change in bowel habit 37 (9.64) 0.088
Abdominal pain 23 (5.99) 0.212
Rectal bleeding/hematochezia 34 (8.85) <0.001
Dysphagia 6 (1.56) 0.098
Abnormal laboratory tests 10 (2.60) 0.228
Lymphadenopathy or palpable lumps 31 (8.07) 0.001
Lung or mediastinal mass 8 (2.08) 0.209
Pulmonary infiltrate 2 (0.52) 0.460
Abdominal mass 14 (3.65) 0.102
Jaundice 3 (0.78) 0.316
Ascites 2 (0.52) 0.453
Pain (other than abdominal) 20 (5.21) 0.140
Dyspnea 7 (1.82) 0.088
Peripheral edema 2 (0.52) 0.519
Pleural effusion 10 (2.60) 0.144
Hematuria 1 (0.26) 0.844

6

events as they unfolded, we analyzed data in three time intervals:
shortly before the initial outbreak, during the highest peak of cases
and deaths, and subsequently when lockdown measures were relaxed.
Results showed that after an increasing rate as usually observed after
Christmas time, referrals by the ED decreased to unprecedented levels
during the pandemic period with an average negative slope of −2.1
cases per week, to then increase again until near normalization by the
end of the postpandemic period. From the onset of lockdown, the stan-
dard activity and operating procedures of the unit experienced a severe
setback. Although the disruption was slightly relieved during the
postpandemic period, substantial delays persisted due to the backlog
of normal work across all hospital services. An assessment of the pat-
terns of clinical presentation and final diagnoses across the three
Pandemic
(Feb 26–Apr 22)

P for
difference

Postpandemic
(Apr 29–Jul 8)b

P value a vs. b

Referrals (n = 193) Referrals (n = 450)

40 (20.73) <0.001 52 (11.56) 0.129
17 (8.81) 0.052 22 (4.89) 0.118
28 (14.51) 0.048 46 (10.22) 0.023
14 (7.25) <0.001 65 (14.44) <0.001
10 (5.18) 0.065 7 (1.56) 0.227
26 (13.47) 0.030 38 (8.44) 0.255
14 (7.25) 0.113 19 (4.22) 0.221
3 (1.55) 0.072 21 (4.67) 0.013
10 (5.18) 0.190 16 (3.56) 0.106
2 (1.04) 0.420 6 (1.33) 0.202
4 (2.07) <0.001 43 (9.56) 0.187
1 (0.52) 0.155 14 (3.11) 0.179
2 (1.04) 0.326 0 (0.00) 0.312
1 (0.52) 0.038 25 (5.56) 0.164
0 (0.00) 0.249 6 (1.33) 0.296
2 (1.04) 0.720 5 (1.11) 0.322
6 (3.11) 0.063 29 (6.44) 0.138
10 (5.18) 0.695 24 (5.33) 0.091
2 (1.04) 0.586 4 (0.89) 0.422
1 (0.52) 0.401 5 (1.11) 0.156
0 (0.00) 0.377 3 (0.67) 0.343



Table 4
Distribution of malignant diseases by study period.⁎

Diagnostic categories Prepandemic
(Jan 1–Feb 19)a

P for
difference

Pandemic
(Feb 26–Apr 22)

P for
difference

Postpandemic
(Apr 29–Jul 8)b

P value
a vs. b

Referrals (n = 384) Referrals (n = 193) Referrals (n = 450)

Malignant neoplasms,n(%) 82 (21.35) <0.001 11 (5.70) <0.001 121 (26.89) 0.004
Pancreatic cancer 14 (3.65) 0.117 2 (1.04) 0.082 19 (4.22) 0.190
Lung cancer 7 (1.82) 1 (0.52) 13 (2.89)
Colorectal cancer 18 (4.69)† 0.087 2 (1.04)† 0.073 21 (4.67)† 0.638
Breast cancer 4 (1.04) 0 (0.00) 5 (1.11)
Ovarian cancer 6 (1.56) 1 (0.52) 9 (2.00)
Hepatocellular carcinoma 1 (0.26) 0 (0.00) 2 (0.44)
Renal cell carcinoma 2 (0.52) 0 (0.00) 4 (0.89)
Prostate cancer 5 (1.30) 1 (0.52) 5 (1.11)
Mesothelioma 1 (0.26) 0 (0.00) 2 (0.44)
Head and neck cancer 2 (0.52) 1 (0.52) 3 (0.67)
Esophageal cancer 1 (0.26) 1 (0.52) 4 (0.89)
Gastric cancer 1 (0.26)† 0 (0.00) 2 (0.44)†

Endometrial and cervical cancer 1 (0.26)† 0 (0.00) 1 (0.22)
Thyroid cancer 1 (0.26) 0 (0.00) 1 (0.22)
Liposarcoma 1 (0.26) 0 (0.00) 2 (0.44)
Bone sarcoma 0 (0.00) 0 (0.00) 1 (0.22)
Neuroendocrine tumor 1 (0.26) 0 (0.00) 1 (0.22)
Hodgkin and non-Hodgkin lymphoma 13 (3.39) 0.143 2 (1.04) 0.072 22 (4.89) 0.169
Multiple myeloma 1 (0.26) 0 (0.00) 1 (0.22)
Myelodysplastic syndrome 0 (0.00) 0 (0.00) 1 (0.22)
Cancer of unknown primary site 2 (0.52) 0 (0.00) 2 (0.44)

⁎ According to the International Statistical Classification of Diseases and Related Health Problems (ICD-10 Version: 2019) [22].
† Some patients presenting with iron-deficiency anemia were diagnosed with these malignancies (see Table 5).
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periods of the study suggested that functional and mental disorders
played a significant role in the pandemic period.

In addition to having killed 34,000 and afflicted over 1 million as of
October 21, 2020, the pandemic caused a drastic change in the emer-
gency care-seeking behavior of the Spanish population and a severe dis-
ruption to healthcare services [24-26]. The extent to which one factor
has more weight than the other is unknown. The concern is that unin-
tentionally neglecting serious, life-threatening conditions other than
Covid-19, most notably cancer, a secondary health crisis may erupt
[27,28]. Some experts have suggested a classification of Covid-19-re-
lated diagnostic errors which includes ‘acute’ and ‘chronic collateral’ er-
rors [29]. Fear of Covid-19 among patients with life-threatening acute
conditions including myocardial infarction and stroke led to a dramatic
decline in the volume of ED attendances and admissions in the USA and
Europe (‘acute collateral error’) [30-32]. However, collateral harm also
includes missed or delayed diagnosis of serious conditions due to can-
celations by the health system of essential procedures and appoint-
ments (‘chronic collateral error’) [27-30]. A salient finding of our study
was the collateral effect of the shutdown on well-known indicators of
healthcare quality of quick diagnosis units, most notably waiting
times. During the pandemic and, to a lesser degree, postpandemic pe-
riods, appointments to the unit and crucial procedures were suspended
or deferred, while diagnostic facilities were operating at notably re-
duced capacity. As a result, mean times to diagnosis were unacceptably
long. To our knowledge, this study is the first of its kind to investigate
the impact of the Covid-19 lockdown on the ambulatory management
of patients referred by the ED due to concerning, serious symptoms sug-
gestive of cancer. Two recent studies evaluated the impact of the pan-
demic on diagnostic delays and survival since the start of physical
distancing measures in the UK in March 2020. While these studies
were modeled with respect to primary care urgent pathways for
suspected cancer in the UK (i.e., 2-week-wait referral route or direct
presentation to the ED) [14,15], descriptions about investigations and
waiting times were not provided, preventing us from making direct
comparisons with our results.

System- and patient-related factors explain diagnostic delays and
decreases in cancer diagnoses during the pandemic. System-related fac-
tors including suspension and reduced delivery of diagnostic services
7

are primarily the result of the implementation of measures to prevent
SARS-CoV-2 transmission and the allocation of hospital-based resources
to Covid-19 patients. Aside from personal assumptions and moral con-
cerns, patient-related factors aremostly linked to anxiety and fear of ac-
quiring Covid-19 in the healthcare setting, explaining the decline in the
volumes of ED presentations and emergency admissions of non-Covid-
19 patients. Recorded data from our hospital revealed a drop of
39.38% in the number of ED visits in March and April 2020 (n =
10,346) compared with March and April 2019 (n = 17,067). While
these differences may account for the significant decline in the number
of referrals to the quick diagnosis unit during the pandemic period,
waiting times to investigations and time-to-diagnosis are more likely
attributable to system-related disruptions (i.e., availability of diagnostic
capacity). In the UK, despite fewer patients undergoing diagnostic stud-
ies because of the decline in primary care referrals, waiting times in-
creased due to deferments and cessations of procedures considered
high-risk for SARS-CoV-2 transmission plus other safety precautions.
For instance, in August 2020 the number of patients waiting ≥6 weeks
for key tests including CT scans, endoscopies, non-obstetric ultrasonog-
raphies, and magnetic resonance imaging was tenfold higher than in
August 2019 [33].

The patterns of emergency presentation and referral during the pan-
demic period of our studywere not as those expected and observed dur-
ing the prepandemic periods of 2020 and 2019. The clinical reasons for
referral in non-pandemic conditions partly reflect the rates and distri-
bution offinal diagnoses of the unit. The higher rates of referrals for ane-
mia, lymphadenopathy or palpable lumps, and abdominalmasses in the
prepandemic and postpandemic vs. pandemic periods partly explain
the relatively higher occurrence ofmalignancies such as colorectal, pan-
creatic, and ovarian cancer andHodgkin andnon-Hodgkin lymphoma in
the former two periods [8,10]. However, the rates of referrals for unin-
tentional weight loss, severe fatigue, fever of unknown origin, change
in bowel habit, dysphagia and dyspnea in the pandemic vs.
prepandemic period were unexpectedly high and not consistent with
the final diagnoses. Compared to prepandemic patients, patients from
the pandemic cohort had a significantly higher diagnostic rate of benign
gastrointestinal disorders, including irritable bowel disease (17.1%) and
organic, mainly inflammatory, conditions (23.8%), and they were



Table 5
Distribution of nonmalignant diseases by study period.⁎

Diagnostic categories Prepandemic
(Jan 1–Feb 19)a

P for
difference

Pandemic
(Feb 26–Apr 22)

P for
difference

Postpandemic
(Apr 29–Jul 8)b

P value
a vs. b

Referrals (n = 384) Referrals (n = 193) Referrals (n = 450)

Benign neoplasms, n (%) 17 (4.43) 0.132 4 (2.07) 0.057 27 (6.00) 0.231
Warthin tumor 1 (0.26) 0 (0.00) 1 (0.22)
Branchial and thyroglossal cyst 1 (0.26) 0 (0.00) 1 (0.22)
Intestinal polyp 7 (1.82)† 2 (1.04)† 8 (1.78)†

Gastric polyp 1 (0.26) 0 (0.00) 3 (0.67)
Pancreatic benign neoplasm 1 (0.26) 0 (0.00) 2 (0.44)
Benign lipomatous neoplasm 2 (0.52) 1 (0.52) 4 (0.89)
Leiomyoma of uterus 1 (0.26)† 0 (0.00) 2 (0.44)†

Benign neoplasm of ovary 1 (0.26) 0 (0.00) 2 (0.44)
Benign neoplasm of thyroid gland 2 (0.52) 1 (0.52) 4 (0.89)
Hematological disorders, n (%) 17 (4.43) 0.051 0 (0.00) 0.078 17 (3.78) 0.228
Nutritional iron-deficiency anemia 4 (1.04) 0 (0.00) 5 (1.11)
Anemia of chronic disease 6 (1.56) 0 (0.00) 4 (0.89)
Multifactorial anemia 5 (1.30) 0 (0.00) 5 (1.11)
Iron-deficiency anemia secondary to blood loss⁎ 63 (16.41)† <0.001 14 (7.25)† 0.049 54 (12.00)† 0.001
Monoclonal gammopathy of undetermined significance 2 (0.52) 0 (0.00) 3 (0.67)
Nonspecific lymphadenitis, n (%) 16 (4.17) 0.162 3 (1.55) 0.139 22 (4.89) 0.212
Gastrointestinal disorders, n (%) 75 (19.53) <0.001 79 (40.93) <0.001 94 (20.89) 0.134
Inflammatory bowel disease 2 (0.52) 1 (0.52) 1 (0.22)
Irritable bowel syndrome 25 (6.51) <0.001 33 (17.10) <0.001 36 (8.00) 0.142
Gastroesophageal reflux disease with esophagitis 6 (1.56)† 6 (3.11)† 8 (1.78)†

Achalasia 2 (0.52) 1 (0.52) 4 (0.89)
Barrett esophagus 2 (0.52) 1 (0.52) 1 (0.22)
Peptic ulcer 5 (1.30)† 6 (3.11)† 6 (1.33)†

Gastroduodenitis 8 (2.08)† 0.045 13 (6.74)† 0.039 10 (2.22)† 0.375
Chronic atrophic gastritis 4 (1.04)† 4 (2.07) 6 (1.33)†

Ischemic colitis 1 (0.26) 0 (0.00) 0 (0.00)
Diverticulitis 2 (0.52) 2 (1.04) 1 (0.22)
Angiodysplasia of small intestine and/or colon 3 (0.78)† 1 (0.52)† 3 (0.67)†

Ulcer of intestine 2 (0.52)† 1 (0.52)† 1 (0.22)†

Hemorrhoids 9 (2.34) 7 (3.63) 12 (2.67)
Retroperitoneal fibrosis 1 (0.26) 1 (0.52) 1 (0.22)
Celiac disease 2 (0.52) 1 (0.52) 2 (0.44)
Postgastric surgery syndromes 1 (0.26) 1 (0.52) 2 (0.44)
Liver disorders, n (%) 17 (4.43) 0.152 4 (2.07) 0.289 6 (1.33) 0.097
Alcoholic liver disease 3 (0.78) 1 (0.52) 1 (0.22)
Toxic liver disease 2 (0.52) 0 (0.00) 1 (0.22)
Chronic hepatitis, unspecified 5 (1.30) 1 (0.52) 1 (0.22)
Liver cirrhosis 2 (0.52) 2 (1.04) 2 (0.44)
Nonalcoholic steatohepatitis 4 (1.04) 0 (0.00) 1 (0.22)
Autoimmune hepatitis 1 (0.26) 0 (0.00) 0 (0.00)
Pancreaticobiliary disorders, n (%) 17 (4.43) 0.222 5 (2.59) 0.494 13 (2.89) 0.155
Cholelithiasis 6 (1.56) 2 (1.04) 5 (1.11)
Choledocholithiasis 2 (0.52) 0 (0.00) 2 (0.44)
Calculus of bile duct with cholangitis 2 (0.52) 0 (0.00) 1 (0.22)
Cholecystitis 1 (0.26) 0 (0.00) 1 (0.22)
Acute pancreatitis 2 (0.52) 1 (0.52) 0 (0.00)
Chronic pancreatitis 2 (0.52) 1 (0.52) 2 (0.44)
Pseudocyst of pancreas 1 (0.26) 1 (0.52) 1 (0.22)
Primary biliary cholangitis 1 (0.26) 0 (0.00) 1 (0.22)
Rheumatic and systemic autoimmune diseases, n (%) 16 (4.17) 0.167 5 (2.59) 0.703 12 (2.67) 0.148
Rheumatoid arthritis 2 (0.52) 0 (0.00) 2 (0.44)
Palindromic rheumatism 1 (0.26) 0 (0.00) 1 (0.22)
Polyarteritis nodosa 1 (0.26) 0 (0.00) 1 (0.22)
Giant cell arteritis and polymyalgia rheumatica 4 (1.04) 1 (0.52) 2 (0.44)
Systemic lupus erythematosus 2 (0.52) 2 (1.04) 1 (0.22)
Dermatopolymyositis 1 (0.26) 1 (0.52) 0 (0.00)
Sjogren's syndrome 2 (0.52) 1 (0.52) 2 (0.44)
Cryoglobulinemia 1 (0.26) 0 (0.00) 1 (0.22)
ANCA-associated vasculitis 1 (0.26) 0 (0.00) 1 (0.22)
Diffuse (eosinophilic) fasciitis 1 (0.26) 0 (0.00) 1 (0.22)
Sarcoidosis, n (%) 3 (0.78) 0.634 1 (0.52) 0.605 0 (0.00) 0.200
Bone disorders, n (%) 5 (1.30) 0.285 1 (0.52) 0.422 4 (0.89) 0.271
Osteoporosis with vertebral fracture 3 (0.78) 1 (0.52) 2 (0.44)
Adult osteomalacia 1 (0.26) 0 (0.00) 1 (0.22)
Fibrous dysplasia (monostotic) 1 (0.26) 0 (0.00) 1 (0.22)
Autoinflammatory syndromes, n (%) 1 (0.26) 0.724 0 (0.00) 0.807 1 (0.22) 0.599
Infectious diseases, n (%) 35 (9.11) 0.100 10 (5.18) 0.144 36 (8.00) 0.158
Acute viral infections and viral hepatitis 17 (4.43) 3 (1.55) 20 (4.44)
Acute lower respiratory infection, unspecified 6 (1.56) 2 (1.04) 4 (0.89)
Intestinal infectious diseases 4 (1.04) 2 (1.04) 4 (0.89)
Sexually transmitted diseases 3 (0.78) 1 (0.52) 1 (0.22)
Tuberculosis 3 (0.78) 1 (0.52) 4 (0.89)
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Table 5 (continued)

Diagnostic categories Prepandemic
(Jan 1–Feb 19)a

P for
difference

Pandemic
(Feb 26–Apr 22)

P for
difference

Postpandemic
(Apr 29–Jul 8)b

P value
a vs. b

Referrals (n = 384) Referrals (n = 193) Referrals (n = 450)

Visceral leishmaniasis 1 (0.26) 0 (0.00) 0 (0.00)
Herpes simplex and herpes zoster 1 (0.26) 0 (0.00) 2 (0.44)
Acute/subacute infective endocarditis 0 (0.00) 1 (0.52) 1 (0.22)
Endocrine disorders, n (%) 14 (3.65) 0.240 5 (2.59) 0.711 11 (2.44) 0.208
Type 2 and 1 diabetes mellitus (uncontrolled) 5 (1.30) 2 (1.04) 4 (0.89)
Hyperthyroidism 3 (0.78) 1 (0.52) 2 (0.44)
Hypothyroidism 2 (0.52) 2 (1.04) 4 (0.89)
Acute thyroiditis 2 (0.52) 0 (0.00) 1 (0.22)
Primary hyperparathyroidism 2 (0.52) 0 (0.00) 0 (0.00)
Respiratory diseases, n (%) 8 (2.08) 0.874 4 (2.07) 0.451 11 (2.44) 0.230
Pleural effusion, unspecified 3 (0.78) 1 (0.52) 2 (0.44)
Interstitial pulmonary disease, unspecified 3 (0.78) 1 (0.52) 5 (1.11)
Chronic obstructive pulmonary disease 2 (0.52) 2 (1.04) 4 (0.89)
Cardiovascular diseases, n (%) 16 (4.17) 0.205 6 (3.11) 0.513 15 (3.33) 0.283
Heart failure, unspecified 4 (1.04) 2 (1.04) 4 (0.89)
Acute idiopathic pericarditis 3 (0.78) 1 (0.52) 2 (0.44)
Pulmonary embolism 2 (0.52) 0 (0.00) 3 (0.67)
Cerebral infarction, unspecified 3 (0.78) 1 (0.52) 2 (0.44)
Lymphedema 1 (0.26) 0 (0.00) 1 (0.22)
Phlebitis and thrombophlebitis of lower or upper limbs 1 (0.26) 2 (1.04) 2 (0.44)
Hypotension, unspecified 2 (0.52) 0 (0.00) 1 (0.22)
Urologic diseases, n (%) 8 (2.08) 0.268 5 (2.59) 0.139 6 (1.33) 0.202
Urinary tract infection including acute prostatitis 4 (1.04) 2 (1.04) 5 (1.11)
Hydronephrosis with ureteral obstruction 2 (0.52) 1 (0.52) 0 (0.00)
Renal colic, unspecified 2 (0.52) 2 (1.04) 1 (0.22)
Dysfunctional uterine bleeding, n (%) 8 (2.08)† 0.216 2 (1.04)† 0.211 9 (2.00)† 0.624
Diseases of the nervous system, n (%) 12 (3.13) 0.304 5 (2.59) 0.266 8 (1.78) 0.160
Migraine and other headache syndromes 2 (0.52) 1 (0.52) 1 (0.22)
Degenerative disease of nervous system, unspecified 3 (0.78) 1 (0.52) 2 (0.44)
Sleep disorders, unspecified 2 (0.52) 2 (1.04) 1 (0.22)
Trigeminal neuralgia and postherpetic neuralgia 1 (0.26) 0 (0.00) 1 (0.22)
Nerve root and plexus disorder, unspecified 2 (0.52) 0 (0.00) 2 (0.44)
Mononeuropathy, unspecified 0 (0.00) 0 (0.00) 0 (0.00)
Polyneuropathy, unspecified 1 (0.26) 0 (0.00) 1 (0.22)
Myopathy, unspecified 1 (0.26) 1 (0.52) 0 (0.00)
Fibromyalgia and chronic fatigue syndrome, n (%) 3 (0.78) 0.694 2 (1.04) 0.558 3 (0.67) 0.503
Mental and behavioral disorders, n (%) 13 (3.39) <0.001 30 (15.54) <0.001 27 (6.00) 0.119
Anxiety disorder, unspecified 5 (1.30) 0.050 12 (6.22) 0.134 11 (2.44) 0.157
Health anxiety/somatic symptom disorder 1 (0.26) 0.116 8 (4.15) 0.149 7 (1.56) 0.123
Depression, unspecified 7 (1.82) 0.145 10 (5.18) 0.152 9 (2.00) 0.333
Medically unexplained physical symptoms, n (%) 1 (0.26) 0.028 11 (5.70) 0.048 7 (1.56) 0.120

ANCA, antineutrophil cytoplasmic antibodies.
⁎ According to the International Statistical Classification of Diseases and Related Health Problems (ICD-10 Version: 2019) [22].
† Patients presenting with iron-deficiency anemia were diagnosed with the gastrointestinal disorders and uterine conditions indicated here and in Table 4 and are not included in the

final computation of cases.
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between three and four times as likely as prepandemic patients to be
diagnosed with mental and behavioral disorders, including somatic
symptom disorder, anxiety disorder, and depression (according to
ICD-10 and DSM-5).

Referrals during the pandemic period included a significant number
of patients who presented to the ED with persistent low-grade fever of
unknown origin, dysphagia and dyspnea, in whom no recognizable
cause was identified after extensive investigations comprising
Table 6
Distribution of patients in whom an organic disorder was not identified according to the initia

Referral reason Prepandemic (Jan 1–Feb 19)a P for difference Pandemic

Undisclosed disorder, n (%) Undisclose

Unintentional weight loss 8/54 (14.81) <0.001 18/40 (45
Severe fatigue† 2/8 (25.00) <0.001 11/17 (64
Fever of unknown origin 1/20 (5.00) <0.001 7 (25.00)
Dysphagia 0/6 (0.00) <0.001 2 (20.00)
Dyspnea 0/7 (0.00) <0.001 2 (20.00)

† Other than chronic fatigue syndrome.
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18F-FDG PET/CT scans, CT scans, high-resolution esophageal manome-
try, and pulmonary function tests, among others. Unexplained, com-
monly persistent, physical symptoms may fit criteria of primary
functional syndromes such as irritable bowel disease and chronic fa-
tigue syndrome/fibromyalgia or psychiatric disorders such as somatic
symptom disorder [34]. The latter was introduced in DSM-5 to desig-
nate patients with somatic symptoms that are distressing or result in
significant disruption of functioning and disproportionate thoughts
l referral reason by study period.

(Feb 26–Apr 22) P for difference Postpandemic (Apr 29–Jul 8)b P value a vs. b

d disorder, n (%) Undisclosed disorder, n (%)

.00) <0.001 12/52 (23.08) <0.001

.71) <0.001 12/22 (54.55) <0.001
<0.001 5/46 (10.87) 0.045
<0.001 1/16 (6.25) 0.030
<0.001 3/24 (12.50) <0.001
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and behaviors regarding those symptoms [35]. While ‘medically unex-
plained symptoms’ are well-recognized by primary care physicians,
there is a significant overlap with somatic symptom disorder and
other forms of anxiety disorder with somatic symptoms. Although not
only explained by anxiety or depression, some patients with somatic
symptom disorder and medically unexplained symptoms report that
the onset of their symptoms has a chronologic relationship with
stressors that include, among others, traumatic events for the individual
or community [35,36]. In a study in mainland China that assessed the
psychological impact of the Covid-19 outbreak on the general popula-
tion (n = 1738), unexplained physical symptoms such as persistent
fever, dyspnea, myalgia, and gastrointestinal symptoms, alone or in
combination were reported by 15.04% of subjects (5.70% in our study)
and were significantly associated with stress, anxiety, and depression
scores [37]. The authors of the article ‘Do not stay at home: we are
ready for you’ used the term ‘dread risk’ to explain the unexpectedly
low rates of emergency attendances during the Covid-19 outbreak.
Dread risks are high-damage, low-probability shocking events such as
terrorist attacks, plane crashes, or earthquakes, in which large numbers
of people die at one time. Awareness of such random events in conjunc-
tion with repeated stunning images through the media can trigger un-
founded fears and behavioral reactions of risk avoidance with
distressing symptoms that may mimic organic diseases [38-41].

4.1. Strengths and limitations of this study

We acknowledge several limitations. First, this was a retrospective
study with a pre-, during- and post-analysis and was thus limited to
the constructs of its design. Second, our cohorts were not comparable
in their final diagnostic categories, generating doubts about bias in the
conclusions about delays in diagnosis. Nevertheless, despite higher
rates of gastrointestinal, mental and behavioral, and unexplained disor-
ders among patients from the pandemic period, only initially undiag-
nosed patients with suspected cancer met inclusion criteria, which
meant that diagnostic decisions including orders for investigations
were based on presenting symptoms while waiting times were
established by diagnostic services. Third, data were collected from an
electronic health record database, thus preventing the level of detail po-
tentially attainable with a manual record review. Finally, we obtained
data from a single, urban academic medical center and the study popu-
lation were patients within the Barcelona metropolitan area.We do not
know whether the research findings and conclusions from our study
may be extended to the population at large.We recognize that variation
is likely in Spain and other countries in terms of emergency access and
burden of Covid-19. Spain is a country with 47 million habitants with a
nationwide and public healthcare system and a relatively low ‘Gini’ co-
efficient (an economic inequality measure, in which a low coefficient
denotes a homogeneous population) [42]. Hence, the extent of the in-
terruption of essential diagnostic services in patients with suspected
cancer from healthcare systems with higher Gini coefficients may be
different. Nonetheless, our study reflects an actuality experience, and
the reported data may be useful in understanding patient and hospital
behaviors in this setting.

4.2. Relevance for clinical practice

In October 2020, sevenmonths after the first outbreak, diagnostic fa-
cilities were still working at reduced capacities and the daily working
activity of the quick diagnosis unit had not returned to normality.
With the pandemic ongoing, waiting times for investigations and
times to diagnosis remained excessively long due to the backlog of pa-
tients. Although not analyzed in this study, diagnostic delays are ex-
pected to have a weight on the prompt initiation of treatment, either
surgical or medical, which is essential for ensuring the best outcomes
in cancer patients [43]. While public health communities should be in-
formed about the impact of the pandemic on the accessibility to
10
diagnostic services for patientswith serious diseases possibly associated
with cancer, active interventions are necessary tominimize these unde-
sirable collateral effects. Both technical provision for procedures
throughwhich patientswith cancer are diagnosed (e.g. imaging and en-
doscopy) and personnel for specialist assessment should be increased in
a timely manner.

5. Conclusions

As a result of the Covid-19 shutdown, the backlog of routine work
across all hospital services caused an interruption of the usual operating
procedures of thequickdiagnosis unitwith cancelations and deferrals of
essential investigations and excessively long diagnostic times. In addi-
tion to the exceptional decrease in the volume of patients presenting
to the ED with concerning symptoms suggestive of cancer and referred
to the unit for diagnostic evaluation, the patterns of clinical presentation
and eventual diagnosis observed during the highest peak of the out-
break were clearly different from those of non-pandemic times. There
was an unexpected increase in the rate of functional, mental and behav-
ioral disorders and ofmedically unexplained physical symptoms includ-
ing low-grade fever, dysphagia and dyspnea. These unusual patterns
suggest that awareness of the pandemic together with continual up-
dates of the death toll and number of cases through the media gener-
ated atypical behavioral responses with distressing symptoms.

Read from the prospect of healthcare decision-makers, the findings
of our study indicate that, in the midst of the pandemic, the delivery
of diagnostic services and the accessibility to outpatients' clinics should
be well-balanced. In terms of commonplace practice, clinicians caring
for patients may expect an increase in the rates of mental and behav-
ioral health disorders among non-Covid-19 patients seeking care in
the ED, including those with symptoms suggestive of cancer.
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