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Abstract
Objective To explore the activity changes in neurology clinical practice that have occurred in tertiary public hospitals during the
COVID-19 pandemic.
Methods Outpatient and inpatient data from the neurology department were extracted from the electronic medical record system
of three tertiary Grade A hospitals in Wenzhou. Data were analyzed across 5 months following the beginning of the pandemic
(from January 13 toMay 17) and compared with the same period in 2019. Data on reperfusion therapy for acute infarction stroke
were extracted monthly from January to April.
Results The number of outpatients declined from 102,300 in 2019 to 75,154 in 2020 (26.54%), while the number of inpatients in
the three tertiary Grade A hospitals decreased from 4641 to 3437 (25.94%). The latter trend showed a significant drop from the
3rd week to the 7th week. The number of patients in these hospitals decreased significantly, and a significant drop was seen in the
neurology department. As usual, stroke was the most common disease observed; however, anxiety/depression and insomnia
increased dramatically in the outpatient consultation department.
Conclusions The results of our study revealed the effects of the COVID-19 pandemic in the clinical practice of neurology in
Wenzhou during the outbreak. Understanding the pandemic’s trends and impact on neurological patients and health systems will
allow for better preparation of neurologists in the future.
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Introduction

The coronavirus disease 2019 (COVID-19) outbreak has re-
sulted in a significant reallocation of health resources [1], and
healthcare services are at the frontlines of this change [2]. The
rapid spread of the pandemic has dramatically affected

neurological clinical practice. Hospitals and departments have
been quickly converted to COVID-19 care centers since the
beginning of the outbreak. Patients with neurological condi-
tions have still required clinical follow-up during the pandem-
ic. However, visiting the hospital increases the risk of becom-
ing infected with the virus. Therefore, the COVID-19 has led
to an extreme shortage of healthcare availability [3].

Wenzhou is located in southeastern China, which has a
population of 9.3 million. Many Wenzhou residents are busi-
ness professionals and frequently travel from city to city for
work. In the first stage of the pandemic, Wenzhou, which is
not a provincial capital, became the most affected region out-
side of Hubei [4] due to the high volume of travel between it
and Wuhan [5]. In total, there were 504 confirmed cases of
COVID-19 in Wenzhou based on data published by the local
health commission [6]. The three hospitals are comprehen-
sive, tertiary Grade A hospitals in the center of Wenzhou,
and each hospital covers multiple districts. To cope with the
COVID-19 period, two of the three hospital districts were
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designated by the local government as treatment centers for
COVID-19 patients.

The purpose of this study was to describe the changes in
neurological clinical practice and the impact of the COVID-19
outbreak on the clinical management of neurological patients
to find potential solutions to issues arising during the crisis in
Wenzhou.

Materials and methods

Study design

This study was carried out retrospectively by analyzing the
numbers and diagnoses of patients who requested the neurolo-
gy department consultations in three tertiary Grade A hospitals
in Wenzhou, Zhejiang. The three tertiary Grade A hospitals
were selected from among eight tertiary Grade A hospitals
using a computer-generated random number. Two of these
hospitals were designated hospitals for COVID-19. Historical
data of primary diagnosis were extracted from the electronic
medical record system of hospitals from January 13 and
May 17 in 2020 and for the corresponding period in 2019. In
addition, data on reperfusion therapy for acute infarction stroke
were extracted for each month from January to April. The
diagnostic criteria of the diseases were based on the ICD-10
criteria. Two well-trained and experienced neurologists (JJ Z
and Y L) confirmed the diagnoses.

Approval was obtained by the institutional review board,
and informed consent was waived because of using anony-
mous data flows.

The first COVID-19 case in Wenzhou was identified on
January 17, 2020. Limitations on public gatherings and
home-based or centralized isolation were implemented on
January 24. On February 1, restriction on residential areas
and the control of public traffic were implemented by the
government. On February 21, Wenzhou lifted its limitations
on public gatherings and gradually resumed economic activi-
ties. Starting on April 30, all patients who were hospitalized
were asked to undergo testing for COVID-19. The Spring
Festival was on January 25, 2020, and February 5, 2019.
We designated January 13–19 as the first week in our study
for data collection.

Statistical analysis

Data are presented as actual numbers or as percentages. Data
were analyzed by χ2 test to compare the groups. All statistical
analyses were conducted using Statistical Package for the
Social Sciences (SPSS) (version 23), with p values < 0.05
indicating statistical significance.

Results

The impact of the pandemic on outpatient activity

The overall number of outpatients in the three hospitals declined
from 102,300 in 2019 to 75,154 (26.54%) in 2020. The mean
age (SD) of outpatients was 54.6 years (16.3) in 2019 and
55.8 years (16.5) in 2020. Moreover, the percentage of outpa-
tient patients from the Wenzhou urban area increased signifi-
cantly in 2020 (p < 0.001) (Table 1). The number of outpatients
showed a major drop fromweek 3 to week 7 due to the regional
lockdown. (Fig. 1). The number of patients declined, but the
distribution of reasons for requesting a neurology consultation
changed significantly. As usual, stroke was the most common
disease cited; however, compared with the proportion of pa-
tients, citing dizziness and a headache decreased significantly
from 2019 to 2020 (p < 0.001). However, the number of patients
with anxiety/depression, insomnia, and epilepsy increased dra-
matically (p < 0.001) (Table 1).

Number and type of admissions

The number of inpatients in 2019 (4641) declined to 3437 in
2020 in three hospitals. The mean ages (SD) of the inpatients
were 65.16 years old (13.9) in 2019 and 63.91 years old (15.6)
in 2020 respectively. The total number of admissions during the
18weeks decreasedwhen comparedwith that in 2019, as shown
in Fig. 2. However, starting in week 3 in 2020, a continuous
reduction in the number of inpatients due to the pandemic and
related restrictions was observed. Because hospital 1 and hospi-
tal 2 were designated COVID-19 hospitals, the decline in pa-
tients lasted longer (Fig. 2a, Fig. 2b). Table 2 shows the changes
in the number of patients with stroke receiving reperfusion ther-
apy each month from January to April. Comparing the total
number of thrombolysis and thrombectomy cases in 2020 to that
in 2019 shows a decreasing trend. During the 4-month period,
February saw the highest decrease in thrombolysis and
thrombectomy (66.67% and 68.18%, respectively). Stroke was
still the primary cause of hospitalization, and the proportion
increased in the three hospitals. The proportion of Parkinson’s
disease/parkinsonism and peripheral neuropathy patients de-
creased significantly in hospital 1 and hospital 2, but not in
hospital 3 (Fig. 3). According to an analysis of the mean value
of time the admission process took, there was a significant in-
crease in the duration of the admission process from April 30
from the 3 weeks before that date and in 2019 (p = 0.002; p =
0.001) (supplement) (Tables 2 and 3).

Discussion

The outbreak of COVID-19 has influenced every aspect of life
globally [7, 8], especially the healthcare system. To the best of
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our knowledge, this is the first study that changes in the
neurology department in tertiary public hospital centers dur-
ing the COVID-19 pandemic. Our study revealed that the
number of patients in the neurology department decreased
significantly during the outbreak. Compared with the same
time period in 2019, the number of medical clinics and ad-
mission numbers were reduced in our hospital, except for on
holidays (Spring Festival and International Labor Day). As
the restrictions were lifted, the number of outpatients and
inpatients increased gradually to a similar level to that in
the previous year.

To reduce the spread of COVID-19 in Wenzhou, the local
government implemented multiple community containment
strategies starting on January 24, 2020, including quarantine,
traffic control isolation, and social distancing [4]. Isolation,
quarantine, and the restriction of the movement prevented
individuals from being exposed to the contagious disease
[9]. The emphasis on these control measures might have un-
intentionally caused patients with milder neurological symp-
toms to delay or avoid seeking medical consultation due to
fear of contacting the disease. Moreover, the healthcare sys-
tem and, in particular, hospital emergency services were
overloaded due to the large volume of patients suspected of
having contracted COVID-19. This situation was exacerbat-
ed by public transport system restrictions, which discouraged
patients who live far from hospitals from coming to the hos-
pital for consultation. In addition, the latest technological ad-
vances in communication have allowed the use of telemedi-
cine services, which can be used to meet the growing demand
from patients for healthcare services [10]. The utility of tele-
healthcare services encouraged doctors to provide simple
medical services via hospital cloud-based consultation sys-
tems, thus also reducing clinical practice activities with
patients.

The number of outpatients and inpatients decreased dra-
matically. However, the most common reason in this survey
for seeking a consultation with the neurology department wasTa
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stroke. Baracchini et al. noted a 50% reduction in minor strokes,
TIAs, and transfers [11] from primary stroke units. However,
other Italian experience revealed that no relevant difference was
observed between 2019 and 2020 in the total number of patients
admitted [12, 13]. We observed a 39% decrease in outpatient
care and a 30% decrease in admission numbers, in accordance
with previous reports [14, 15]. Patients with acute stroke had not
come to the hospital for consultation previously; nonetheless,
such visits became more frequent during this period. Isolation
may have decreased the probability of friends and family mem-
bers detecting that their relatives were suffering from cerebro-
vascular diseases. Stroke patients did not go to the hospital until
their symptoms were more severe, which may have led to an
increase in stroke-related disability cases. Another explanation
may be that patients are reluctant to seek hospital care for fear of
becoming infected. Moreover, if patients do seek medical care,
they may consult with local health clinics, which are not stroke
centers. Doctors may be diagnosing fewer cases of stroke or not
referring all cases to the hospital as they did before. Furthermore,
the drop in the absolute number of therapeutic interventions had
a profound negative impact on stroke. Our concerning results
should encourage governments, professional societies, and other
relevant groups to take action to improve stroke knowledge
related to the COVID-19 pandemic.

The proportion of patients with anxiety, depression, and
insomnia increased significantly in our study. These results
revealed that the pandemic had a negative effect on psycho-
logical status, which is consistent with the findings of previous
studies [16, 17]. As the pandemic spread, there was a growing
recognition of the psychiatric implications of the disease [18],
including for healthcare workers [19] and the public [20].
Both infected and noninfected populations might be vulnera-
ble as a result of the uncertain situation, which causes wide-
spread anxiety, and social isolation. People were anxious that
the healthcare system could not cope with the demand caused
by the pandemic and the ensuing unemployment and financial
problems due to the global economic crisis [21]. Another pos-
sible explanation may be related to information overload, in-
cluding misinformation from different authorities, experts,
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of 2019 and 2020

Table 2 Changes in thrombolysis
and thrombectomy in three
hospitals from January to April in
2019 and 2020

Year January February March April

Thrombolysis 2019 36 45 44 32

2020 30 15* 28* 29

Percentage of change −16.67% −66.67% −36.36% −9.38%
Thrombectomy 2019 22 22 20 23

2020 18 7* 19 22

Percentage of change −18.18% −68.18% −5.00% −4.35%

*p < 0.0001 increases or decreases as compared with the same period of the previous year
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and scientists [22]. Globally, disasters such as earthquakes,
floods, and pandemics pose an extreme risk to the public’s
physical and mental health [23]. Neurologists should be aware

that prevention and early identification are just as important as
treatment. It is vital to provide timely support through hotline
teams, media, online education programs, and mental health
professionals [24].

The reduction in the number of people seeking consul-
tations due to dizziness and headache suggests that pa-
tients with relatively mild symptoms were less willing to
go to the hospital during this period. The number of out-
patient epilepsy patient is close to last year, but there was
an increase from 2019 to 2020 in the percentage. Epilepsy
is one of the most common neurological diseases globally
and is a major cause of disability and mortality that re-
quires long-term management. Both objective and subjec-
tive stress are believed to exacerbate seizures in some
patients with epilepsy [25]. The outbreak was undoubted-
ly a stressful event and served as a relatively epilepsy-
specific source of emotional stress that promoted seizures
[26]. Moreover, anti-epileptic drug (AED) requires medi-
cal prescriptions and authorization [27] and could not be
delivered to patients in time due to decreased supply and
staff, resulting in an increase in the number of consulta-
tions. On the other hand, telephone consultations have
been shown to be both effective and efficient in providing
a remote epilepsy service [28], and physical exercise at
home is recommended for people with epilepsy [29]; this
has decreased the number of chronic epilepsy patients.
The extent to which the reduction in admissions of other
common neurological conditions, such as Parkinson’s dis-
ease and peripheral neuropathy, is related to the popula-
tion’s behavior or to changes in the healthcare system is
unclear. More research needs to be conducted to investi-
gate their relationship.

This study has several limitations: (1) Our study was a
descriptive study, with a limited sample size; thus, our results
might not be representative of other regions. (2) Our study is a
regional retrospective study, which might affect its universal
validity, particularly regarding the criteria and triggers for
neurology consultations and admission. (3) The findings in
the present studymight not be generalizable to other countries.
Healthcare systems in different countries might handle the
pandemic differently, and thus, the effects on clinical practice
may differ as well.

Conclusion

The number and distribution of reasons for neurology depart-
ment referrals have been affected by the COVID-19 outbreak.
Our study shows that the impact of COVID-19 may affect the
healthcare system, especially the neurology department. Our

Str
ok
e PN PD

Ep
ile
ps
y

De
me

nti
a

De
my

eli
na
tin
g d

ise
as
es

Ot
he
rs

0

20

40

60

80

100

Hospital 1
pe

rc
en

ta
ge

2019
2020

*

* *
*

*

Str
ok
e PN PD

Ep
ile
ps
y

De
me

nti
a

De
my

eli
na
tin
g d

ise
as
es

Ot
he
rs

0

20

40

60

80

Hospital 2

Pe
rc
en

ta
ge

2019
2020

*

*

* *

Str
ok
e PN PD

Ep
ile
ps
y

De
me

nti
a

De
my

eli
na
tin
g d

ise
as
es

Ot
he
rs

0

20

40

60

Hospital 3

pe
rc
en

ta
ge

2019
2020

*

*

*

a

b

c
Fig. 3 Changes of percentage of consultation reason in inpatient ward in
three hospitals. *p < 0.05 was considered statistically significant. PN
peripheral neuropathy, PD Parkinson/parkinsonism disease

1657Neurol Sci (2021) 42:1653–1659



study may serve as a blueprint for further research and
healthcare management.
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