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Abstract

Background: The coronavirus disease 2019 (COVID-19) pandemic
brought several changes in the management of various pathologies,
including vertigo. Dizziness and vertigo are usually responsible for
approximately 5% of unselected presentations to emergency depart-
ment (ED) or outpatient clinics. During the pandemic, a lower num-
ber of ED admissions for many pathologies has been reported. We
aimed to evaluate the effects of the COVID-19 pandemic on vertigo
management during the lockdown period.

Methods: We retrospectively analyzed the clinical features and out-
comes of patients admitted for vertigo between January 1, 2020, and
April 30, 2020, and compared them with those of patients admitted
during the same time span in 2019. We compared the whole number
of vertigo cases admitted in the first months of 2019 and 2020, re-
spectively, and the number of admissions per week; we also reported
the length of stay in the ED and the number of specialistic/radiologi-
cal evaluations performed.

Results: We isolated 412 patients admitted to the ED of Cattinara
Hospital, University of Trieste, from January to April 2019, compared
to 303 patients admitted during the same period in 2020 (lockdown
period). The two groups (group A and group B) were comparable in
terms of age and gender. We found a decrease in ED admission dur-
ing the intensive lockdown period when comparing the ED accesses
in 2019 and 2020 (weeks 10 - 17: 23% (2019) vs. 9% (2020); P =
0.000898913).

Conclusions: During the COVID-19 pandemic, the number of verti-
go cases, similar to those of stroke or cardiac pathologies, decreased.
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We also found a relative increase in admissions for central vertigo
in our sample during the lockdown period, as well as an increase of
“pseudo-vertigo”.
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Introduction

Recently, the majority of countries have experienced lock-
down or restricted movement due to self-imposed or enforced
quarantine as a result of the ongoing pandemic of coronavirus
disease 2019 (COVID-19), which was caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) [1]. The
global emergency has led healthcare systems to focus primar-
ily on COVID-19 management. Moreover, most of the citizens
are focused on COVID-19 symptoms and experienced wide-
spread fear of accessing hospitals during the pandemic, result-
ing in a lower number of emergency department (ED) admis-
sions for different other pathologies, such as transient ischemic
attack, minor strokes, vertigo or cardiac pain [2]. Dizziness
and vertigo are responsible for approximately 5% of unselect-
ed presentations to the ED or outpatient clinics, and among all
major symptoms, dizziness is regarded as the third most com-
mon in general medical practice [3, 4]. Vertigo results from
an imbalance in the tonic discharges of the vestibular system,
which arises from the inner ears on both sides. The origin of
vertigo may be peripheral or central. Vertigo prevalence is es-
timated to be 1.8% among young adults and above 30% in the
elderly, so it accounts for up to 38% of the referrals of patients
over age 65 in the USA [5]. Dizziness and vertigo, also associ-
ated with presyncope or a feeling of unsteadiness, account for
almost 10 million outpatient visits per year in the USA, and
approximately one-fourth of these patients are admitted to the
ED [5]. When a patient is admitted for vertigo, the underlying
pathology can be serious, for example a vestibular stroke can
be missed at initial evaluation [6]. Stroke has been reported to
account for 0.7-3.2% of dizziness cases in ED patients with
dizziness [7]. Etiology of vertigo can be various, spreading
from central vascular causes (stroke, hemorrhage), vasovagal
syncope or orthostatic hypotension, to vestibular causes, elec-
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trolyte/glycemic disorders, circulatory/pulmonary causes (ver-
tigo due to other different causes), as well as psychosomatic
disorders, migraine or intoxication and substance withdrawal
(also called “pseudo-vertigo”) [8]. Specialistic evaluation
(neurological and/or otolaryngologic examination) and neuro-
imaging (computed tomography (CT) and magnetic resonance
imaging (MRI) of the brain) are commonly used in the diag-
nostic workup of acutely dizzy patients presenting to the ED.

Moreover, vertigo has significant health care costs that
include charges of the medications, laboratory, and imaging
tests; varied health care costs between hospitalized and outpa-
tients with dizziness have been documented. Accurate disease
management may contribute to allocating medical resources
efficiently, and thoughtful multidisciplinary work may allevi-
ate the economic burden of these patients [9].

The aim of our study was to evaluate the effects of the
COVID-19 pandemics on vertigo incidence in the ED and ver-
tigo management. This report described the ED admissions for
vertigo during the pandemic era and compared clinical features
and outcomes of admitted patients between January 1, 2020,
and April 30, 2020, with patients admitted during the same pe-
riod in 2019. We compared the whole number of vertigo cases
admitted in the first months of 2019 and 2020, respectively,
and the number of accesses per week; we also reported the
length of stay in the ED and the number of specialistic/radio-
logical evaluation performed.

Materials and Methods

This retrospective study was conducted on patients admitted to
the ED of the University Medical Hospital of Trieste between
January 1, 2020, and April 30, 2020 (COVID-19 period), and
the same period in 2019 (January 1, 2019, and April 30, 2019:
no-COVID-19 period). We included all patients admitted to
the ED with first symptom “vertigo”; data were extracted by
using “vertigo” as the sorting key for the TRIAGE diagnosis in
our “SEI” software, after all, we isolated the population related
to the months from January to April per each year (2019 and
2020). Patients’ data were integrated analyzing all clinical in-
formation contained in the informatics archive of the hospital
(G2 software): first aid reports, specialistic evaluation (neu-
rological and otolaryngologic), and neuroimaging assessment
(brain CT scan or brain MRI). For all patients, the following
data have been described: 1) population data and demographic
characteristics (age, gender, ED color code, vital parameters:
blood pressure, body temperature, cardiac frequency rhythmic/
arrhythmic, arterial oxygen saturation (SaO,) and fraction of
inspired oxygen (FiO,)); 2) length of stay in the ED; 3) number
of consultations (otolaryngologic or neurological evaluation)
and number of instrumental exams (neuroimaging); 4) history
of vertigo: vestibular symptoms, neurological, pseudo-vertigo
causes (ear pain, hearing loss, tinnitus, headache, nausea, vom-
iting, neck pain, lipotimia, syncope, trauma, dyspnea, heart
disease), duration of vertigo, orthostatic hypotension maneu-
vers +/-; 5) signs evaluated by physicians: presence of nys-
tagmus, spontaneous/provoked by maneuvers, gait disorders
(latero/instinct or retropulsion), dysmetria, Romberg, cranial

nerves involvement, presence of harmonic/disharmonic syn-
drome; 6) the class of diagnosis of vertigo (peripheral, central,
others). Any information that was not reported in the first aid
report and consultation was considered “not reported (NR)”, as
the absence of a report does not indicate that it was a negative
outcome.

We excluded patients whose TRIAGE findings did not
include vertigo as the first diagnosis. Other exclusion criteria
included the lack of ED report, lack of informed consent, and
operating system errors (inability to find the patient). The spe-
cialist evaluation and instrumental diagnostics were included
in the database if carried out during the recovery in the ED;
follow-up and subsequent visits were not considered.

Compliance with ethical standards

This study was approved by the local Ethics Committee CEUR
(Comitato Etico Regionale FVG, Italy) with approval numbers
115/2018 and 039 2020H. The research was conducted in ac-
cordance with the principles of the Declaration of Helsinki.

Statistical analysis

All the data were analyzed using SPSS (Statistical Package for
the Social Sciences) software for Windows (v21.0; IBM, Ar-
monk, New York). Individual and aggregate data were summa-
rized using descriptive statistics including mean, standard devia-
tions, medians (minimum - maximum), frequency distributions,
and percentages. Differences between the two groups were test-
ed with the appropriate nonparametric test (Mann-Whitney U
test). P values of < 0.05 were considered statistically significant.

Results

All patients admitted to the ED of the University Medical Hos-
pital of Trieste between January 1, 2020, and April 30, 2020
(COVID-19 period), and the same period in 2019 (no-COV-
ID-19 period) have been recruited. In the majority of cases, for
both years, patients were admitted in the ED with a green code.
We found 412 patients in 2019 (group A) versus 303 patients
in 2020 (group B); considering accesses per week, we found a
significant decrease in ED admission during the intensive lock-
down period by comparing the ED accesses in 2019 and 2020 (P
value = 0.0008 (weeks 2 - 9: 22% (group A) vs. 28% (group B);
weeks 10 - 17: 23% (group A) vs. 9% (group B)). The first and
18th week were excluded from the statistical analysis because
they were not comparable for numbers of days (Fig. 1). Patients
in the two groups presented the same mean age (64 (49 - 76)
group A, 63 (48 - 77) group B), female sex was prevalent in
both sets (285 (69.2%) female/127 (30.8%) male for group A,
and 206 (68%) female/97 (32%) male for group B) (Table 1).
Analysis of vital parameters showed normal values in almost all
cases in both groups (blood pressure, body temperature, cardiac
frequency (usually rhythmic), SaO, and FiO,). In a very few
cases, blood pressure was high at admission (systolic peak >
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Figure 1. Decreases in ED admission during the intensive lockdown period: comparison of ED accesses (2019 vs. 2020: weeks
10 - 17: 23% (2019) vs. 9% (2020); P = 0.000898913). ED: emergency department.

180 - 200 mm Hg: 2% in 2019 vs. 4% in 2020).

All the patients analyzed were admitted for the symptom
“vertigo”. In addition to this symptom, the majority of patients
presented nausea (46.4% and 43.6%, respectively), vomiting,
and headache (from 20% to 25% and 12% to 19%, respectively)
as main symptoms; all other symptoms are reported in Table 2.

In most cases otolaryngology consultation was performed
(otorhinolaryngological (ORL) evaluation: 49% in group A vs.
39% in group B; neurological evaluation: 36% in group A vs.
19% in group B), and harmonic syndrome was found in 13% of
cases in 2019 compared to 6% in 2020. Nystagmus was reported
in 98 patients in group A (62 provoked, 30 spontaneous) and 78
patients in group B (42 provoked, 36 spontaneous). Gait disor-
ders and other neurological or ORL deficits are reported in Table
2 (in most cases nystagmus and disequilibrium were found).

Almost 39% of patients underwent neuroimaging exami-
nation (brain CT scan for the majority, less than 1% for brain
MRI) in both years; neuroimaging was positive in 2% of cases
in group A and 6% of cases in group B.

Vertigo due to central nervous system disease was found
in 3.43% of patients in group A vs. 13.7% in group B (post
lock-down); peripheral vertigo was diagnosed in 56.8% vs.
17.8% (group A and B, respectively, post lock-down). The
other vertigos were defined as pseudo-vertigo, in 12.7% and
21.9% of cases, respectively (post lock-down) (Fig. 2).

The median length of stay in the ED was about 6 h in
2019, compared to 5 h in 2020 (6.21 h vs. 4.43 h). Vertigo

Table 1. Demographic Data

management has not changed. There has not been a significant
variation in the number of specialistic consultations or radio-
logical examinations carried out between the two periods un-
der examination.

Discussion

The main finding of our investigation is a reduction of total
admissions in the ED of patients with vertigo during the first
months of 2020, compared to the same period in 2019. This
may be explained with the lower number of ED admissions for
minor pathologies and slight neurovegetative symptoms, prob-
ably related to the diffused fear of going to the hospital during
the pandemic. Indeed, during the state of emergency due to
COVID-19, the attention of healthcare providers and health
authorities has been primarily focused on infected patients.
Moreover, most of the citizens focused on pandemic symptoms
and were worried about accessing hospitals during this period.
Remarkably, we found a higher number of central vertigos ad-
mitted as a green code in the lockdown era compared to 2019,
probably showing what has been said before. Our data showed
an increasing percentage of central vertigo, which might be ex-
plained by the following factors: most peripheral vertigo cases
resolved in the first hours of observation in ED, so that the ED
physician tried to anticipate the discharge at home, avoiding
prolonging the patient’s stay in an area at risk of contagion

2019, n (%) Interquartile range 2020, n (%) Interquartile range P value
Total 412 303
Median age 64 49 -76 63 48 -77 0.503857
Male 127 (30.8) 97 (32%)
Female 285 (69.2) 206 (68%)
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Table 2. Other Symptoms Identified in Patients Admitted in the ED With Main Symptom “Vertigo” and Signs Detected on Neurologi-

cal Examination

2019, n (%) 2020, n (%)
Other symptoms with the main symptom “vertigo”

Earache 10 (2.4) 5(1.7)
Hearing loss 29 (7) 13 (4.3)
Tinnitus 31 (4.5) 14 (4.6)
Nausea 191 (46.4) 132 (43.6)
Vomiting 101 (24.5) 68 (22.4)
Headache 50 (12.1) 58 (19.1)
Neck pain 33 (8) 27 (8.9)
Lipotimia 24 (5.8) 25(8.3)
Syncope 4(0.97) 16 (5.3)
Trauma 22(5.3) 23 (7.6)
Other neurological symptoms 15 (3.6) 27 (8.9)

Dyspnea 1(0.24) 21(6.9)

Palpitations 6 (1.5) 13 (4.3)

Signs detected on neurological examination

Gait disorder 21 (5.1) 37 (12.2)
Dysmetria 7(1.7) 5(1.7)
Romberg 19 (4.6) 15 (5)
Cranial nerves 12 (2.9) 1(0.3)
Disharmonic syndrome 7 (1.7) 1(0.3)
Harmonic syndrome 55(13.3) 19 (6.3)
Nystagmus 98 (23.8) 78 (25.7)

ED: emergency department.
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Figure 2. Differential diagnosis “before” vs. “during” COVID-19. COVID-19: coronavirus disease 2019.
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(deferred neurological visit); many peripheral vertigo did not
show up in the ED, and the increase in central vertigo rate does
not reflect a significant statistical difference. We believe that,
during the pandemic period, the reduction in request for neuro-
logical assessments can be explained by the adoption of faster
therapeutic diagnostic paths in the ED, which required neuro-
logical evaluation only for vertigo of probable central origin.
In 2020, there was an increase in the number of vertigo cases
due to other different causes, including “pseudo-vertigo” and
anxiety disorders. These data lead to two main considerations:
first, the finding of an increase in central vertigo cases reflects
the indecision of the patient with mild neurological symptoms
(particularly when referring to mild gait disorders or stability
deficits) to present to the ED quickly during a pandemic; sec-
ond, there may have been an increase in anxiety and somatiza-
tion disorders as a defense against lockdown itself.

Vertigo is the illusion of true rotational movement of one-
self or the surroundings and is a frequent complaint of pa-
tients presenting to the ED. It is frequently associated with
the presence of nystagmus and is most likely due to vestibular
system dysfunction [10, 11]. Patients complaining of vertigo
often also experience imbalance or disequilibrium, described
as a sense of unsteadiness, often indistinguishable by patients,
and commonly by physicians, from true vertigo. Many other
symptoms like dizziness and a variety of disorders, not neces-
sarily vestibular in nature, such as presyncope (hyperventi-
lation, orthostatic hypotension, vasovagal attacks, decreased
cardiac output), anxiety disorders (panic syndrome, agora-
phobia), hypoglycemia and drug intoxication (alcohol, barbi-
turates, benzodiazepine), can be described (conditions defined
as “pseudo-vertigo”). The most common causes of dizziness
and vertigo are benign; however, differential diagnoses in-
clude potentially life-threatening central diseases, as vertigo
can be the manifestation of central neurological disease, such
as cerebellar or brainstem stroke. Benign paroxysmal posi-
tional vertigo is the most common form of positional vertigo,
whose incidence increases with age. It is the most frequent
cause of isolated vertigo, and the recurrence is estimated in
36% of cases [12, 13].

This study has several limitations. First of all, data have
been collected retrospectively. Moreover, our work has been
limited by the impossibility in collecting all data due to operat-
ing system errors or lack of informed consent; and it was not
often possible to know if the anamnestic or clinical data not re-
ported by the doctors had been investigated or not. Finally, the
protocol used in the ED at the time of the study did not include
all the clinical signs (e.g., head impulse test), which are usually
performed by specialistic evaluation. Recently, we applied the
STANDING Algorithm to select central and peripheral vertigo
according to the most recent data [14].

Conclusions

In our experience, and according to the literature, diagnosing
patients with dizziness is challenging, and ED physicians often
request neurological consultation and brain imaging studies to
differentiate non-vestibular medical causes from peripheral or

central vestibular disorders [15-17]. During the COVID-19
era, the number of patients admitted to the ED for conditions
other than respiratory syndrome sharply dropped. The number
of vertigo cases has decreased, similar to what has been ob-
served for stroke and cardiac pathologies. We also found an
increase in central vertigo cases in our sample during the lock-
down period. These data are concerning because they reflect a
delay in patients seeking medical care. On the other hand, we
report an increase in “peudo-vertigo”, during the same period,
due to an increasing discomfort/fear in the population and an
intensification of somatization disorders, likely related to the
pandemic.

In the ED, physicians collaborate daily with specialists
(such as neurologists and otolaryngologists) to better frame
the dizzying symptoms complained of by the patient in a short
time. We believe that correct information is fundamental for
the patient; in particular, a perceived recognition of symptoms
that could be linked to central neurological pathology should
promptly push the patient to a medical evaluation.
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