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Purpose: The present study investigated the impact of coronavirus disease 2019 (COVID-19) pandemic on benign paroxysmal
positional vertigo (BPPV).

Patients and Methods: The medical records of BPPV patients who were evaluated in the outpatient department (OPD) and
emergency room (ER) during (435 patients) and before (517 patients) the COVID-19 pandemic were retrospectively reviewed. Dix-
Hallpike and supine head-roll tests were used to classify the subtype of BPPV as posterior semicircular canal (PSCC), geotropic lateral
semicircular canal (geotropic LSCC), or apogeotropic lateral semicircular canal (apogeotropic LSCC) BPPV.

Results: More patients with PSCC BPPV were diagnosed at the OPD compared with those who were diagnosed at the ER both before
and during the COVID-19 pandemic; however, more patients with LSCC BPPV were diagnosed at the ER compared with those who
were diagnosed at the OPD during the same periods. The mean time interval between vertigo onset and initial evaluation was
remarkably longer during the pandemic in patients with PSCC BPPV.

Conclusion: This study demonstrated that the incidences of BPPV subtypes according to hospital visit type were not significantly
different before and during the COVID-19 pandemic. Because hospital visits were delayed in patients with PSCC BPPV during the
COVID-19 pandemic, telemedicine or e-health could be suitable alternatives to face-to-face medical care for these patients.
Keywords: benign paroxysmal positional vertigo, COVID-19, emergency room, outpatient department, healthcare use behavior,
hospital visit type

Introduction
Benign paroxysmal positional vertigo (BPPV) is characterized by sudden onset of vertigo elicited by change of head
position. BPPV is the most common cause of vertigo, with an idiopathic etiology in the majority of cases. Idiopathic
BPPV can be defined when the etiology of BPPV is unrecognizable, and common conditions, which can be associated
with secondary BPPYV, include head trauma, vestibular neuritis, Meniere’s disease, sudden sensorineural hearing loss and
postsurgical. BPPV most commonly involves the posterior semicircular canal (PSCC), followed by the lateral semi-
circular canal (LSCC); however, several recent studies have shown that LSCC BPPV might be more common than
reported previously. ™ Because spontaneous remission often occurs in BPPV,”’ the time interval from onset of vertigo
to initial evaluation should be considered when estimating the true incidence of BPPV subtypes. Additionally, patient-
perceived subjective vertigo may vary among individuals with BPPV, which can thus affect hospital use behavior.
Furthermore, patient referral systems may keep patients with BPPV waiting pending the results of initial evaluations at
the OPD clinics of tertiary hospitals. We have recently reported that the incidence of BPPV subtypes differs according to
the type of hospital visit, ie, whether the patient is evaluated at the outpatient department (OPD) vs emergency
room (ER).®

The coronavirus disease 2019 (COVID-19) pandemic has markedly impacted patient and provider lifestyles, includ-
ing patterns of healthcare system use. During the severe crisis period, only emergency and oncology services were active
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in the tertiary referral medical center, as was the case in many other hospitals. Because dizzy patients may be concerned
that hospitals are high-risk environments for COVID-19 infection, the pattern of hospital visit behavior in these patients
may be different from that prior to the pandemic. We hypothesized that COVID-19 pandemic affected the medical
healthcare use behavior in patients with BPPV, eliciting the change in the diagnosis of BPPV. This study aimed to
investigate the impact of COVID-19 on the incidence of BPPV subtypes by hospital visit type (OPD vs ER) in a single
tertiary university hospital. We also compared the duration between symptom onset and the initial professional evaluation
in different subtypes of BPPV.

Patients and Methods

The medical records of patients who presented with BPPV to the hospital’s OPD and ER during and before the COVID-
19 pandemic were retrospectively reviewed. A total of 517 patients diagnosed with idiopathic BPPV between
March 2018 and December 2019 (before the COVID-19 pandemic) and a total of 435 patients diagnosed with idiopathic
BPPV between March 2020 and December 2021 (during the COVID-19 pandemic) were included in this study.
Neurological examinations were performed in each patient, and brain magnetic resonance imaging (MRI) was performed
in patients with additional neurological abnormalities, and in those with severe imbalance, ataxia, and isolated vertigo
with ocular movements suggesting central disorders such as gaze-evoked nystagmus, vertical or pure torsional sponta-
neous nystagmus, skew deviation or perverted head-shaking nystagmus. Nystagmus was examined using a video-
oculography system in all BPPV patients at OPD and ER.

This study included only typical BPPV, including canalolithiasis-type PSCC BPPV, geotropic LSCC BPPYV, and
apogeotropic LSCC BPPV, and BPPV was diagnosed according to the clinical practice guidelines of the American
Academy of Otorhinolaryngology-Head and Neck Surgery and Barany Society.”'® PSCC BPPV was diagnosed when
upbeat-torsional nystagmus was provoked by the Dix—Hallpike test. Geotropic LSCC BPPV was diagnosed when
positional geotropic nystagmus lasting less than 1 min was induced by a head-roll test. Geotropic nystagmus was defined
when the right-beating nystagmus was observed upon right head-rolling and the left-beating nystagmus was observed
upon left head-rolling. Apogeotropic LSCC BPPV was diagnosed when positional apogeotropic nystagmus lasting longer
than 1 min was provoked by the head-roll test. Apogeotropic nystagmus was defined when the left-beating nystagmus
was observed upon right head-rolling and the right-beating nystagmus was observed upon left head-rolling.

Patients with superior semicircular canal (SSCC) BPPV, multicanal BPPV, recurrent BPPV, or central positional
nystagmus were excluded from this study. To include cases of idiopathic BPPV, patients with suspected secondary BPPV,
such as those with a current or recent history of inner ear disease, were excluded. Patients with post-traumatic BPPV or post-
surgery conditions were excluded. Patients diagnosed with BPPV during severe medical illnesses, such as those undergoing
chemotherapy or hemodialysis, were also excluded. Ninety-eight patients with apogeotropic LSCC BPPV underwent
diffusion-weighted brain MRIs in the ER, all of which revealed no acute brain lesions. Routine contrast-enhanced brain
MRIs, which were conducted on only two OPD patients with apogeotropic LSCC BPPV, demonstrated no abnormal findings.

SPSS version 24.0 (IBM SPSS, Armonk, NY, USA) was used for statistical analyses. The chi-square test or Fisher’s
exact test was used for categorical variables, and Student’s #-test or Mann—Whitney U-test was used for continuous
variables. We conducted Shapiro—Wilk test to examine if the samples are from a normally distributed population before
performing Student’s #-test, and Mann—Whitney U-test was used in cases that the data tested are not assumed to be
normally distributed. To assess the homogeneity of variances, Levene’s test of Equality of Variances was used in
Student’s #-test. For categorical variables, Fisher’s exact test was used instead of chi-square test when more than 20%
of cells have expected frequencies <5. A p value <0.05 was considered significant. This study was approved by the local
institutional review board of Konkuk University Medical Center (No. 2022-04-042). Informed consents were exempted
from all participants; this study is a retrospective study using only medical records. The study was conducted according
to the guidelines of the Declaration of Helsinki for studies on human subjects.

Results
A total of 517 and 435 patients were diagnosed with idiopathic BPPV before (March 2018 and December 2019) and
during (March 2020 and December 2021) the COVID-19 pandemic period, respectively. The patients’ mean age was 54.6
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+ 12.9 years (range, 20-83 years) before the COVID-19 pandemic and 55.2 + 17.2 years (range, 14-84 years) during the
pandemic; however, these findings were not significantly different (p = 0.156, Student’s ¢-test). The male-to-female ratios
were 141 (27%): 376 (73%) before the COVID-19 pandemic, and 129 (30%): 306 (70%) during the pandemic; these
findings were also not significantly different (p = 0.417, chi-square test). The right-to-left ratio of the involved side was
253:264 before the COVID-19 pandemic and 216:219 during the pandemic, which was not significantly different (p =
0.825, chi-square test). Thirty-eight percent of BPPV patients (199/517) was diagnosed at the OPD before the COVID-19
pandemic, and 39.3% of BPPV patients (171/435) were diagnosed at the OPD during the pandemic; the proportion of
patients with BPPV evaluated at the OPD was not significantly different between the two periods (p = 0.741, chi-square
test).

Of the 517 BPPV patients before the COVID-19 pandemic, 198 (38%) were diagnosed with PSCC BPPV, 102 (20%)
with geotropic LSCC BPPV, and 217 (42%) with apogeotropic LSCC BPPV (Table 1). Among the 198 patients with
PSCC BPPV, more patients were diagnosed at the OPD (106/198 [54%]) than at the ER (92/198 [46%]) (Table 1).
However, more patients were diagnosed at the ER than OPD in geotropic LSCC BPPV (76/102 [75%] at ER vs 26/102
[25%] at OPD) and apogeotropic LSCC BPPV (150/217 [69%] at ER vs 67/217 [31%] at OPD) (Table 1). Compared
with PSCC BPPV, significantly higher proportions of patients were diagnosed at the ER in geotropic LSCC BPPV and
apogeotropic LSCC BPPV (Figure 1). The mean time interval from vertigo onset to diagnosis was significantly longer in
patients with PSCC BPPV (7.58 & 16.13 days; range, 0—120 days) than in those with geotropic LSCC BPPV (2.05 + 6.17
days; range, 0-52 days) or apogeotropic LSCC BPPV (3.32 + 11.31 days; range, 0—120 days) (Table 1, Figure 2).
Irrespective of BPPV subtype, the mean time interval between vertigo onset and diagnosis was remarkably longer in
BPPV patients diagnosed at the OPD than those who were diagnosed at the ER (Table 1, Figure 3).

Of the 435 BPPV patients during the COVID-19 pandemic, 163 (37%) were diagnosed with PSCC BPPYV, 116 (27%)
with geotropic LSCC BPPV, and 156 (36%) with apogeotropic LSCC BPPV (Table 2). The BPPV subtype distribution
according to hospital visit type was similar before and during the COVID-19 pandemic. Among the 163 patients with
PSCC BPPV, more patients were diagnosed at the OPD (102/163 [63%]) than at the ER (61/163 [37%]) (Table 2).
However, more patients were diagnosed at the ER than at the OPD in geotropic LSCC BPPV (88/116 [76%] vs 28/116
[24%]) and apogeotropic LSCC BPPV (115/156 [74%] vs 41/156 [26%]) (Table 2). Significantly higher proportions of
patients were diagnosed at the ER in geotropic LSCC BPPV and apogeotropic LSCC BPPV compared with PSCC BPPV
(Figure 1). The mean time interval was significantly longer for PSCC BPPV (14.22 + 39.00 days; range, 0-365 days)
than for geotropic LSCC BPPV (1.48 + 2.33 days; range, 0-30 days) or apogeotropic LSCC BPPV (2.94 + 8.05 days;
range, 0—60 days) (Table 2, Figure 2). Irrespective of BPPV subtype, the mean time interval was significantly longer in
patients diagnosed at the OPD than the ER (Table 2, Figure 3).

Table 1 Number of Patients and Mean Duration Between Symptom Onset and Evaluation
According to BPPV Subtype During the Period Before COVID-19 Pandemic (Mar. 2018 ~

Dec. 2019)
OPD ER Total
Number of patients
PSCC BPPV 106 92 198
Geo-HSCC BPPV 26 76 102
Apo-HSCC BPPV 67 150 217
Total number of patients 199 318 517
Mean duration between symptom onset
and evaluation (days, mean * SD)
PSCC BPPV 1292 £2043 | 141 £3.14 | 758 £ 16.13
Geo-HSCC BPPV 6621098 | 049+ 1.13 | 205+6.17
Apo-HSCC BPPV 9.70 £ 1876 | 047 £ 1.69 | 3.32 = |1.3]

Abbreviations: Apo, apogeotropic; BPPV, benign paroxysmal positional vertigo; ER, emergency room; Geo,
geotropic; HSCC, horizontal semicircular canal; OPD, outpatient department; PSCC, posterior semicircular canal,

SD, standard deviation.
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Figure | Proportion of patients (%) with PSCC BPPV, geotropic LSCC BPPV, and apogeotropic LSCC BPPV by hospital visit type before and during the COVID-19
pandemic. Significantly higher proportions of geotropic LSCC BPPV (p < 0.001, chi-square test) and ageotropic LSCC BPPV (p < 0.001, chi-square test) patients were
diagnosed in the ER compared with those with PSCC BPPV in both before and during the COVID-19 pandemic. The proportion of patients who were diagnosed at the ER
was not significantly different from those diagnosed at the OPD in PSCC BPPV (p = 0.084, chi-square test).

Abbreviations: Apo, apogeotropic; BPPV, benign paroxysmal positional vertigo; COVID-19, coronavirus disease 2019; ER, emergency room; Geo, geotropic; LSCC, lateral
semicircular canal; OPD, outpatient department; PSCC, posterior semicircular canal.

We then compared the incidence of BPPV subtypes and symptom duration prior to hospital visits between the periods
before and during the COVID-19 pandemic. Irrespective of BPPV subtype, the proportion of patients who were
evaluated at the ER was not significantly different from those evaluated at the OPD in geotropic LSCC BPPV (p =
0.370, chi-square test), apogeotropic LSCC BPPV (p = 0.335, chi-square test), and PSCC BPPV (p = 0.084, chi-square
test, Figure 1). However, while the mean time interval from vertigo onset to diagnosis was also not significantly different
before and during the COVID-19 pandemic in geotropic LSCC BPPV (p = 0.309, Mann—Whitney U-test) and
apogeotropic LSCC BPPV (p = 0.367, Mann—Whitney U-test), in the case of PSCC BPPV, the mean time interval
was remarkably longer during the COVID-19 pandemic than before the COVID-19 pandemic (p < 0.001, Mann—Whitney
U-test, Figure 2). We then investigated the actual change in the proportion of BPPV patients during the COVID-19
pandemic. The numbers of patients who visited our ENT OPD or those who were evaluated by ENT specialists at the ER
during COVID-19 pandemic (16,835 OPD patients, 1980 ER patients) and before the pandemic (22,149 OPD patients,
3059 ER patients) was calculated. The proportion of BPPV patients at the OPD was 0.90% (199 of 22,149) before the
COVID-19 pandemic and 1.02% (171/16,835), which was not significantly different (p = 0.237, chi-square test).
However, the proportion of BPPV patients at the ER was 10.40% (318 of 3059) before the COVID-19 pandemic and
13.3% (264/1980), which show significant difference (p < 0.001, chi-square test) (Table 3).

Discussion

In the present study, we compared the incidence of BPPV subtypes and the mean time interval from vertigo onset to
initial evaluation in patients with BPPV before and during the COVID-19 pandemic. The results demonstrated that
although the incidence of BPPV subtypes according to hospital visit type was not significantly different before and
during the COVID-19 pandemic, the mean time interval between vertigo onset and initial evaluation in patients with
PSCC BPPV became significantly longer during the COVID-19 pandemic.
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Figure 2 Mean time interval between symptom onset and clinical evaluation by BPPV subtype before and during the COVID-19 pandemic. Before COVID-19 pandemic, the
mean time interval was significantly longer in patients with PSCC BPPV (7.58 £ 16.13 days) than in those with geotropic LSCC BPPV (2.05 + 6.17 days, p = 0.001, Mann—
Whitney U-test) or apogeotropic LSCC BPPV (3.32 + 11.31 days, p = 0.002, Mann—Whitney U-test). During COVID-19 pandemic, the mean time interval was significantly
longer in patients with PSCC BPPV (14.22 + 39.00 days) than in those with geotropic LSCC BPPV (1.48 + 2.33 days, p = 0.001, Mann—Whitney U-test) or apogeotropic LSCC
BPPV (2.94 + 8.05 days, p < 0.001, Mann—Whitney U-test). The mean time interval was remarkably longer during the COVID-19 pandemic than before the COVID-19
pandemic in PSCC BPPV (p < 0.001, Mann—Whitney U-test).

Abbreviations: Apo, apogeotropic; BPPV, benign paroxysmal positional vertigo; COVID-19, coronavirus disease 2019; Geo, geotropic; LSCC, lateral semicircular canal;
PSCC, posterior semicircular canal.

Several previous studies have investigated the impact of the COVID-19 pandemic on the hospital visit behavior of
patients with dizziness, with controversial results. Ueda et al investigated the impact of the COVID-19 pandemic on OPD
follow-up cancellations by dizziness/vertigo patients in a university hospital and found that while most of the patients
who cancelled during the COVID-19 pandemic had BPPV, patients with Meniere’s disease had the least number of
cancellations during the COVID-19 pandemic.'' Li et al compared the demographic characteristics and etiological
distribution of dizziness/vertigo patients in the OPD during and before the COVID-19 pandemic and demonstrated that
although the absolute number of dizziness/vertigo patients decreased 40.4% during the COVID-19 pandemic, the
proportion of BPPV diagnoses in dizziness/vertigo patients increased from 30.7% to 35%.'> Waissbluth et al reported
that a high proportion of consultations for vertigo were observed, although overall number of medical consultations
dropped significantly due to preventive lockdown during COVID-19 pandemic; furthermore, the number of consultations
for BPPV increased 183% during COVID-19 pandemic compared with pre-pandemic levels.'? Parrino et al reported that
there were no differences in the absolute number of acute audio-vestibular disorders during the COVID-19 pandemic
compared with previous periods, and sudden hearing loss during the pandemic seemed worse in terms of hearing
threshold, and with a higher incidence of associated vestibular involvement.'* Di Mauro et al evaluated 33 patients with
acute vertigo after COVID-19 vaccination, and BPPV was diagnosed in 9 (27%) of 33 patients.'> Other studies have
suggested the COVID-19 infection as a cause of BPPV.'®!” Due to the limited access to medical care provider during the

COVID-19 pandemic, telemedicine for diagnosis and treatment of BPPV was proposed as a good alternative.'®2°
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Figure 3 Differences in mean time intervals between symptom onset and clinical evaluation according to BPPV subtype by hospital visit type before and during the COVID-
19 pandemic. Before the COVID-19 pandemic, the mean time interval for patients who were assessed at the OPD vs the ER was 12.92 + 20.43 days vs |.4] * 3.14 days for
PSCC BPPV (p < 0.001, Mann—Whitney U-test), 6.62 + 10.98 days vs 0.49 + |.13 days for geotropic-LSCC BPPV (p < 0.001, Mann—-Whitney U-test), and 9.70 + 18.76 days vs
0.47 £ 1.69 days for apogeotropic-LSCC BPPV (p < 0.001, Mann—Whitney U-test), respectively. During the COVID-19 pandemic, the mean time interval for the patients who
were diagnosed at the OPD vs ER was 22.26 + 47.68 days vs 0.90 * 1.46 days for PSCC BPPV (p = 0.001, Mann-Whitney U-test), 4.10 + 2.98 days vs 0.70 * 1.37 days for
geotropic LSCC BPPV (p < 0.001, Mann—Whitney U-test), and 10.07 + 13.39 days vs 0.39 + 0.66 days for apogeotropic LSCC BPPV (p < 0.001, Mann—Whitney U-test),
respectively.

Abbreviations: Apo, apogeotropic; BPPV, benign paroxysmal positional vertigo; COVID-19, coronavirus disease 2019; ER, emergency room; Geo, geotropic; LSCC, lateral
semicircular canal; OPD, outpatient department; PSCC, posterior semicircular canal.

To our knowledge, this study is the first to examine the impact of COVID-19 on the incidence of BPPV subtypes by
hospital visit (OPD vs ER), and the mean time interval between vertigo onset and primary evaluation. Our data demonstrated
that the total number of BPPV patients who were diagnosed in the ER and OPD decreased by 15.9% (517 to 435) during the

Table 2 Number of Patients and Mean Duration Between Symptom Onset and Evaluation
According to BPPV Subtype During the Period of COVID-19 Pandemic (Mar. 2020 ~

Dec. 2021)
OPD ER Total
Number of patients
PSCC BPPV 102 6l 163
Geo-HSCC BPPV 28 88 16
Apo-HSCC BPPV 41 115 156
Total number of patients 171 264 435
Mean duration between symptom onset
and evaluation (days, mean * SD)
PSCC BPPV 2226 £ 47.68 | 0.90 £ |.46 14.22 + 39.00
Geo-HSCC BPPV 4.10 £ 2.98 0.70 £+ 1.37 1.48 + 2.33
Apo-HSCC BPPV 10.07 £ 13.39 | 0.39 + 0.66 2.94 + 8.05

Abbreviations: Apo, apogeotropic; BPPV, benign paroxysmal positional vertigo; ER, emergency room; Geo,
geotropic; HSCC, horizontal semicircular canal; OPD, outpatient department; PSCC, posterior semicircular canal,

SD, standard deviation.

https:

7034

Dove!

International Journal of General Medicine 2022:15


https://www.dovepress.com
https://www.dovepress.com

Dove Lee et al

Table 3 Change in the Proportion of BPPV Patients Before and During
COVID-19 Pandemic

Proportion of BPPV Patients (%) p value
Before COVID-19 During COVID-19
OPD 199/22,149 (0.90%) 171/16,835 (1.02%) 0.237
ER 318/3,059 (10.40%) 264/1,980 (13.3%) < 0.001

Abbreviations: BPPV, benign paroxysmal positional vertigo; COVID-19, coronavirus disease
2019; OPD, outpatient department; ER, emergency room.

COVID-19 pandemic compared with pre-pandemic levels. Age and sex distributions were not significantly different between
the two time periods. Remarkably, the proportion of BPPV patients diagnosed at the OPD was significantly higher for PSCC
BPPV than for LSCC BPPV during both periods (Figure 1). So why are patients with LSCC BPPV being diagnosed more
commonly in the ER than in the PSCC BPPV? It has been reported that patient-perceived severity of vertigo is more intense
with LSCC BPPV than with PSCC BPPV, leading to increased treatment urgency among patients with LSCC BPPV.?!'*? In
addition, spontaneous resolution of LSCC BPPV occurs more quickly and easily in than with PSCC BPPV;> " as a result,
PSCC BPPV patients with longer symptom durations may be more likely to seek treatment at the OPD. Finally, under
Korea’s healthcare delivery system, before being evaluated at the OPD of a tertiary referral center, patients with BPPV must
usually wait for several days after undergoing an initial evaluation by a primary care physician.

Another interesting finding of our research was that LSCC BPPV was a more common subtype than PSCC BPPV prior to
and during the pandemic (Tables 1 and 2), which was inconsistent with most previous studies that reported a higher incidence
of PSCC BPPV.>'*?* However, if we estimate the incidence of BPPV subtypes in patients who were diagnosed at the OPD,
PSCC BPPV was the most common subtype, which is consistent with previous study findings. Furthermore, considering that
many patients with PSCC BPPV might have been diagnosed at a primary health care clinic without being referred to
a tertiary referral center, the actual incidence of PSCC BPPV is probably higher than that estimated in the present study. On
the other hand, we suspect that the incidence of LSCC BPPV might also have been underestimated because spontaneous
remission of this subtype is more likely, and, consequently, the natural course of LSCC BPPV is shorter.”’ In the present
study, we demonstrated that PSCC BPPV is more commonly diagnosed in the OPD setting than LSCC BPPYV, and that LSCC
BPPV is more common than PSCC BPPV in the ER setting. Indeed, although it is known that PSCC is the most common
subtype of BPPV,”* the diagnosis appeared to have been made at the OPD in most studies that reported higher incidences of
PSCC BPPV.>> % Further studies are needed to clarify the true incidence of BPPV subtypes.

It is noteworthy that the mean time interval from onset of PSCC BPPV symptoms to hospital evaluation was
significantly longer during the COVID-19 pandemic than it was before the pandemic, whereas the interval was not
significantly in cases of geotropic and apogeotropic LSCC BPPV. This finding may be explained by the fact that LSCC
BPPV patients had more severe symptoms and thus visited the hospital earlier despite treatment limitations during the
COVID-19 pandemic, whereas the pandemic delayed hospital visits for patients with PSCC BPPV whose symptoms
were less severe and more tolerable. Another interesting finding was that although the proportion of BPPV patients was
not changed significantly between during and before the COVID-19 at the OPD, the proportion of BPPV patients
significantly increased during COVID-19 pandemic at the ER.

This study has two primary limitations intrinsic to an incidence study. First, because this study was conducted at
a single tertiary referral center, it is difficult to generalize our results to other facilities and populations. Second, because
patients with atypical BPPV including SSCC BPPV, posttraumatic BPPV, multiple canal BPPV, and secondary BPPV
were excluded from the study, the incidence in the present study may not represent all BPPV populations.

Conclusions

The present study demonstrated that no differences were observed in the incidence of BPPV subtypes by hospital visit
type (OPD vs ER) during the COVID-19 pandemic when compared with pre-pandemic levels. In patients with PSCC
BPPV, the mean interval between vertigo onset and the first evaluation was remarkably longer during the pandemic

International Journal of General Medicine 2022:15 heeps: 7035

Dove!


https://www.dovepress.com
https://www.dovepress.com

Lee et al Dove

period. Telemedicine or e-medicine may be considered to improve hospital accessibility in similar circumstances, in

order to minimize delays in clinical evaluation and treatment.

Abbreviations
COVID-19, coronavirus disease 2019; ER, Emergency room; OPD, outpatient department; BPPV, benign paroxysmal

positional vertigo; PSCC, posterior semicircular canal; LSCC, lateral semicircular canal; SSCC, superior semicircular

canal.
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