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Summary
Background Coronavirus disease 2019 (COVID-19) in-
fection has caused huge impacts on all of people’s lives
and health systems. In response to the COVID-19 pan-
demic, China was the first country to impose lock-
down. We aimed to study the influence of COVID-
19 on the outpatient visits of rheumatic patients in
a non-outbreak area of China.
Methods We selected three provincial or ministerial
hospitals in Jinan, and collected the outpatient ap-
pointments data in rheumatology and immunology
departments during the Shandong Province first-level
public health emergency response period from 25 Jan-
uary 2020 to 8 March 2020.
Results In the early stage, the number of outpatient
appointments in the rheumatology and immunology
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departments of the three provincial or ministerial hos-
pitals were significantly reduced, and gradually re-
stored in the late stage. It showed that in the face of
major infectious diseases, strict quarantine measures
with the cooperation of the public not only controls
the epidemic in a short time, but also lifts the quar-
antine measures and opens general outpatient clinics
in hospitals as soon as possible, thus minimizing the
impact on other patients.
Interpretation The impact on the western hospital was
greater than that on the Chinese medicine hospital,
and the impact on the back-up designated hospitals
for COVID-19 was the greatest. Online appointment
can reduce the risk of infection in outpatients, but not
completely solve the follow-up problem of rheumatic
patients. Telemedicine provides a new solution for
both management of rheumatic patients and control
of COVID-19.

Keywords Backup designated hospital · Traditional
Chinese Medicine · First-level public · Health
emergency response · Telemedicine · Chronic disease

Keypoints

The study indirectly proved the importance of quaran-
tine measures during the COVID-19 epidemic period.

The study also reflected the lack of online appoint-
ments during the COVID-19 epidemic period.

Introduction

In late December 2019, cases of pneumonia of un-
known etiology were found inWuhan, Hubei Province,
China [1]. After analyzing the whole genome se-
quence of respiratory tract virus, the pathogen was
proved to be a novel coronavirus. The Coronavirus
Study Group (CSG) of the International Commit-
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Table 1 Outpatient appointments of rheumatology and immunology departments in the three provincial and ministerial hos-
pitals from 2017 to 2020—Changes of outpatient appointments over year

SPH QH of SDU AH of SDUTCM

Year Person-time Sequential growth rate (%) Person-time Sequential growth rate (%) Person-time Sequential growth rate (%)

2017 2335 NA 1063 NA 1400 NA

2018 3254 39.36 2224 109.22 3062 118.71

2019 4012 23.29 3266 46.85 3733 21.91

2020 1205 –69.97 976 –70.12 1969 –47.25

Total 10,806 NA 7529 NA 10,164 NA

SPH Shandong Provincial Hospital, QH of SDU Qilu Hospital of Shandong University, AH of SDUTCM Affiliated Hospital of Shandong University of Traditional Chi-
nese Medicine

tee on Taxonomy of Viruses assessed the novelty of
the human pathogen tentatively named 2019 novel
coronavirus (2019-nCoV), and formally designated it
as severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2). The disease caused by SARS-CoV-2
was named coronavirus disease 19 (COVID-19) by
the World Health Organization, which declared that
the global coronavirus crisis was a pandemic on 11
March 2020 [2]. Up to 28 June 2020 the spread of
the SARS-CoV-2 in 212 countries and regions had
resulted in 10,001,527 confirmed cases and 499,124
deaths, with a mortality rate of 4.99% [3]. The COVID-
19 has caused huge impacts on all of people’s lives and
healthcare systems. There is no specific cure method
for the disease, although several kinds of vaccines are
meanwhile available [4].

In response to the COVID-19 pandemic, China
adopted a series of measures. According to the Law
of the People’s Republic of China on Prevention and
Treatment of Infectious Diseases and the Regulation
on Responses to Public Health Emergencies, China
was the first country to impose lockdown. From 23
January 2020, all provinces, autonomous regions and
municipalities in China activated first-level public
health emergency response (hereinafter referred to as
first-level response) for preventing, controlling and
stopping infections with COVID-19 in accordance
with the emergency preplans. With the support and
cooperation of 1.4 billion Chinese people, the epi-
demic was quickly under control [5]. Since 3 March
2020, the national daily increment has reduced to
about 100 cases, and the quarantine measures have
been gradually lifted. Since 8 March 2020 (44 days
after first-level response), Shandong province has low-
ered its public health emergency response to second
level. Since 8 April 2020, the lockdown in Wuhan, the
city suffered the hardest hit by SARS-CoV-2 in China,
has loosened. As of 28 June 2020, 83,512 confirmed
cases and 4634 deaths with a mortality rate of 5.55%
have been reported by the national authorities in
China [3]. In a bid to contain the contagion, Italy
was one of the first European countries to impose
nationwide restrictions in March [6]; however, the
lack of scientific knowledge about SARS-CoV-2 and as
a tourist country [7], there are still more than 700 new
confirmed cases a day and the quarantine cannot be

lifted in Italy. Moreover, Italy has the largest older
population in Europe, nearly a quarter (23.3%) of the
population aged ≥65 years, and with a median age
(47.3 years) ranking second in the world [8], which
increases the difficulty of COVID-19 pandemic con-
trol. As of 28 June 2020, 240,136 confirmed cases
and 34,716 deaths with a mortality rate of 14.46%
have been reported in Italy [3]. Most countries have
imposed severe restrictions in recent months trying
to slow the spread of the SARS-CoV-2; however, there
is one country standing out from the crowd: Swe-
den. In Sweden, there is no lockdown or strict social
distancing policy. Most schools, restaurants and com-
panies are still open, only basic hygiene rules will
continue to apply [9]. As of 28 June 2020, 65,137 con-
firmed cases and 5280 deaths with a mortality rate
of 8.11% have been reported in Sweden. The Single
day mortality rate gradually rose to be the first in
Europe [3]. The COVID-19 pandemic has resulted in
unprecedented challenges to healthcare worldwide.
In outbreak areas, most medical resources are used to
treat COVID-19 patients [10]. The increased number
of COVID-19 patients has overwhelmed healthcare
systems in many countries. Medical staff are either
infected or redistributed, which significantly affects
the standard care for patients with emergency, can-
cer, elective surgery and chronic diseases [11–15]. In
non-outbreak areas, the government took a series of
prevention and control measures to stop the infection
of COVID-19. Patients with chronic diseases such as
rheumatism, were restricted to hospitals, even they
needed regular outpatient follow-up [16]. A rheuma-
tism questionnaire survey in the USA showed that
most rheumatic patients were affected by the COVID-
19 epidemic [17].

In order to study the impact of COVID-19 on out-
patient appointments of rheumatic patients in a non-
outbreak area of China, we selected three provincial
or ministerial hospitals in Jinan, collected the out-
patient appointments data in rheumatology and im-
munology department during the Shandong Province
first-level response period from 25 January 2020 to 8
March 2020, and compared the outpatient appoint-
ments data with the same period in previous years.
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Fig. 1 Outpatient appoint-
ments of rheumatology and
immunology departments
in the three provincial and
ministerial hospitals from
2017 to 2020—Changes of
outpatient appointments
over day in every year,
a 2017, b 2018, c 2019,
d 2020. The horizontal axis
shows a total of 44 days
since Chinese New Year’s
Eve. The vertical axis
shows outpatient appoint-
ments of rheumatology and
immunology departments
per day. SPH Shandong
Provincial Hospital, QH
of SDU Qilu Hospital of
Shandong University, AH
of SDUTCM Affiliated Hos-
pital of Shandong Univer-
sity of Traditional Chinese
Medicine
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Fig. 2 Gender comparison of outpatient appointments of
rheumatology and immunology departments in the three
provincial and ministerial hospitals from 2017 to 2020.
SPH Shandong Provincial Hospital, QH of SDU Qilu Hospi-
tal of Shandong University, AH of SDUTCM Affiliated Hospi-
tal of Shandong University of Traditional Chinese Medicine.
# Compared with the same hospital in 2018, x2= 11.5602,

P= 0.0007; compared with the same hospital in 2019,
x2= 8.0691, P= 0.0045; compared with the same hospital in
2020, x2= 7.19, P= 0.0073. ## Compared with the same hos-
pital in 2018, x2= 5.3575, P= 0.0206; compared with the same
hospital in 2019, x2= 9.6977, P= 0.0018. ### Compared with
the same hospital in 2018, x2= 6.9567, P= 0.0084; compared
with the same hospital in 2019, x2= 12.6933, P= 0.0004
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Table 2 Comparison of gender composition of outpatient appointments among the three provincial and ministerial hospitals
from 2017 to 2020

2017 2018 2019 2020

x2 value P value x2 value P value x2 value P value x2 value P value

SPH to QH of SDU 35.5266 <0.0001 8.5686 0.0034 30.4197 <0.0001 12.0062 0.0005

SPH to AH of SDUTCM 10.5555 0.0012 0.513 0.4738 0.5894 0.4427 17.9396 <0.0001

QH of SDU to AH of SDUTCM 8.0975 0.0044 5.0627 0.0244 22.1774 <0.0001 0.008 0.9286

SPH Shandong Provincial Hospital, QH of SDU Qilu Hospital of Shandong University, AH of SDUTCM Affiliated Hospital of Shandong University of Traditional Chi-
nese Medicine

Material and methods

Clinical data

From three provincial or ministerial hospitals in Jinan,
Shandong Provincial Hospital Affiliated to Shandong
First Medical University (hereinafter referred to as
Shandong Provincial Hospital) as a back-up desig-
nated hospital, Qilu Hospital of Shandong University
(hereinafter referred to as Qilu Hospital) as a non-des-
ignated hospital, and Affiliated Hospital of Shandong
University of Traditional Chinese Medicine (here-
inafter referred to as Affiliated Hospital of SDUTCM)
as a non-designated hospital, outpatient appoint-
ments data of rheumatology and immunology de-
partment were collected during the first level period
of Shandong Province in 2020 (a total of 44 days since
Chinese New Years Eve), and the same period in 2017,
2018 and 2019. The information included the number
of patients, gender, age, and region. Since the study
is not included in the biomedical research activities
of the “Measures for the Ethical Review of Biomed-
ical Research Involving Humans” formulated by the
National Health Commission of P.R. China, it is not
suitable for conducting ethical reviews and complying
with the principle of informed consent.

Statistical methods

The data were analyzed with SPSS 20.0 software (IBM,
Armonk, NY, USA). Descriptive statistics included
mean, rated, composition ratio etc. Single factor
analysis was conducted by χ2-test. The difference
was statistically significant with P< 0.01. A prediction
model for rheumatic outpatient appointments was
established by negative binomial regression, and the
test level was set as 0.05. When composition ratios
of multiple samples were compared pairwise, the test
level was adjusted as α′ = 1– m�1–α,m = C2

k , α’ is ad-
justed test level, α is test level, m is the number of
comparisons, and k was the number of groups.

Patient and public involvement

Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of
our research.

Results

Changes in number of outpatient appointments

From 2017 to 2019, the number of outpatient appoint-
ments for rheumatology and immunology department
in each hospital showed a yearly increasing trend.
In 2020, the number of outpatient appointments all
decreased significantly during the first-level response
period of Shandong Province, and the reduction in
Shandong Provincial Hospital and Qilu Hospital was
greater than that in Affiliated Hospital of SDUTCM
(Table 1).

Every year from 2017 to 2019, the number of out-
patient appointments in each hospital resumed after
the Spring Festival holiday. Before 17 February 2020,
in the early stage of Shandong Province’s first-level
response, the number of outpatient appointments
in Shandong Provincial Hospital was significantly af-
fected in the first 24 days since Chinese New Years
Eve, while those the numbers in Qilu Hospital and Af-
filiated Hospital of SDUTCM were less affected. Since
2 March 2020, 39 days after Chinese New Years Eve,
the numbers of outpatient appointments in Shan-
dong Provincial Hospital and Affiliated Hospital of
SDUTCM started to rise, and that in Qilu Hospital had
not yet rebounded. The first-level response measures
had a greater impact on the number of outpatient ap-
pointments in Shandong Provincial Hospital and Qilu
Hospital than that in Affiliated Hospital of SDUTCM
(Fig. 1).

Gender comparison of outpatient appointments

In the three hospitals, the majority of outpatient ap-
pointments in every year were female. In Shandong
Provincial Hospital, there was no statistical difference
in gender comparison in every year. In Qilu Hospi-
tal, the proportion of female patients was higher in
2017 than those in other years, and the difference
was statistically significant. In Affiliated Hospital of
SDUTCM, the proportion of female patients in 2017
was higher than those in 2018 and 2019, the propor-
tion of female patients in 2020 was higher than those
in 2018 and 2019, and the difference was statistically
significant, which means that the proportion of fe-
male outpatients in Affiliated Hospital of SDUTCM
increased during the first-level response of Shandong
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Fig. 3 Age structure (in years) of outpatient appointments
of rheumatology and immunology departments in the three
provincial and ministerial hospitals from 2017 to 2020. a SPH,
b QH of SDU, c AH of SDUTCM. SPH Shandong Provincial

Hospital, QH of SDUQilu Hospital of Shandong University, AH
of SDUTCM Affiliated Hospital of Shandong University of Tra-
ditional Chinese Medicine

Province (Fig. 2). In every year, the proportion of fe-
male outpatient appointments in Shandong Provin-
cial Hospital was lower than that in Qilu Hospital.
In 2017 and 2020, the proportion of female outpa-
tient appointments in Shandong Provincial Hospital
was lower than that in Affiliated Hospital of SDUTCM.
Except for 2020, the proportion of female outpatient
appointments in Affiliated Hospital of SDUTCM was
lower than that in Qilu Hospital of Shandong (Table 2).

Age comparison of outpatient appointments

In Shandong Provincial Hospital and Qilu Hospital,
the largest composition ratio of outpatient appoint-
ments was the 30–40 years age group every year. In
Affiliated Hospital of SDUTCM, the proportion of out-
patient appointments aged 30–40 years was the high-
est in 2017, while the proportion of outpatient ap-
pointments aged 50–60 years was the highest in 2018,
2019 and 2020. The first-level response measures in
Shandong province did not affect the age composi-
tion ratio of outpatient appointments in all the three
hospitals (Fig. 3).

Comparing Shandong Provincial Hospital with Qilu
Hospital, there were statistically significant differences
in the composition ratio of outpatient appointments
aged under 30, 30–40, 50–60 and 60–70 years in 2017.
There was statistically significant difference in the
composition ratio of outpatient appointments aged
30–40 years in 2018, while there was no statistically
significant difference in the composition ratio of all
age groups in 2019 and 2020.

Comparing Shandong Provincial Hospital with Af-
filiated Hospital of SDUTCM, the differences in com-
position ratios of outpatient appointments in 2017
were statistically significant in the age group of under
30 and above 70 years old. The differences in compo-
sition ratios of outpatient appointments in 2018 were
statistically significant in the age group of under 30,
30–40, and 40–50 years old. The differences in compo-
sition ratios of outpatient appointments in 2019 were
statistically significant in all age groups. The differ-
ences in composition ratios of outpatient appoint-
ments in 2020 were statistically significant in all age
groups except for above 70 years old group.

Comparing Affiliated Hospital of SDUTCM with
Qilu Hospital, there were statistically significant differ-
ences in the composition ratios of outpatient appoint-
ments in the age groups except for above 70 years old
group from 2017 to 2020. Among the three hospi-
tals, Affiliated Hospital of SDUTCM had the most
outpatient appointments for the older people. With
the increase of years, there was no difference in the
age composition ratio between Shandong Provincial
Hospital and Qilu Hospital (Table 3).

Geographical distribution of outpatient appointments

In the three hospitals, the proportion of Jinan outpa-
tient appointments in 2020 was higher than those in
other years. In Shandong Provincial Hospital, the pro-
portion of Jinan outpatient appointments in 2019 was
higher than those in 2017 and 2018. In Qilu Hospital,
the proportion of Jinan outpatient appointments in
2019 was lower than in 2017. In Affiliated Hospital of
SDUTCM, the proportion of Jinan outpatient appoint-
ments in 2019 was higher than that in 2017. All the
above differences were statistically significant, which
means that the first-level response measures in Shan-
dong Province had affected the geographical sources
of outpatients in the three hospitals (Fig. 4).

In every year, the proportions of Jinan outpatient
appointments in Shandong Provincial Hospital and
Qilu Hospital were lower than that in Affiliated Hospi-
tal of SDUTCM. In 2017 and 2018, the proportion of
Jinan outpatient appointments in Shandong Provin-
cial Hospital was lower than that in Qilu Hospital. All
the above differences were statistically significant (Ta-
ble 4).

Overall, the outpatient appointments of Shandong
Provincial Hospital and Qilu Hospital were more ge-
ographically distributed than Affiliated Hospital of
SDUTCM, and there was little difference in the geo-
graphical distribution between Shandong Provincial
Hospital and Qilu Hospital.

Analysis of negative binomial regression model

A negative binomial regression model was established
by using the number of outpatient appointments in
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Table 3 Age structure of outpatient appointments of rheumatology and immunology departments in the three provincial and
ministerial hospitals from 2017 to 2020

<30 years 30–40 years 40–50 years 50–60 years 60–70 years >70 years

x2 value P value x2 value P value x2 value P value x2 value P value x2 value P value x2 value P value

2017

SPH to QH of SDU 7.7218 0.0055 23.365 <0.0001 3.691 0.0547 16.1952 <0.0001 17.4667 <0.0001 3.4976 0.0615

SPH to AH of SDUTCM 8.6519 0.0033 3.7273 0.0535 2.794 0.0946 3.2566 0.0711 0.0724 0.7878 4.9112 0.0267

QH of SDU to AH of
SDUTCM

25.068 <0.0001 35.7523 <0.0001 9.745 0.0018 26.6488 <0.0001 13.4998 0.0002 0.0227 0.8804

2018

SPH to QH of SDU 0.7654 0.3817 9.8617 0.0017 0.873 0.3501 0.4178 0.518 2.4466 0.1178 0.0001 0.9921

SPH to AH of SDUTCM 47.056 <0.0001 17.381 <0.0001 12.18 0.0005 31.0116 <0.0001 0.9358 0.3334 0.7725 0.3795

QH of SDU to AH of
SDUTCM

29.515 <0.0001 47.6048 <0.0001 16.33 <0.0001 31.4997 <0.0001 5.8081 0.016 0.6108 0.4345

2019

SPH to QH of SDU 0.6309 0.427 3.7376 0.0532 0.114 0.7352 0.3868 0.543 0.024 0.8768 0.583 0.4451

SPH to AH of SDUTCM 70.898 <0.0001 67.0036 <0.0001 22.54 <0.0001 55.7341 <0.0001 13.8963 0.0002 4.5896 0.0322

QH of SDU to AH of
SDUTCM

78.297 <0.0001 34.857 <0.0001 17.27 <0.0001 41.4913 <0.0001 11.3597 0.0008 1.6372 0.2007

2020

SPH to QH of SDU 0.1142 0.7355 0.6126 0.4338 2.752 0.0971 0.344 0.5575 1.0534 0.3047 0.0153 0.9015

SPH to AH of SDUTCM 107.86 <0.0001 54.785 <0.0001 22.75 <0.0001 44.2755 <0.0001 31.984 <0.0001 1.5245 0.2169

QH of SDU to AH of
SDUTCM

105.78 <0.0001 61.6769 <0.0001 37.51 <0.0001 45.8234 <0.0001 17.7818 <0.0001 1.0341 0.3092

SPH Shandong Provincial Hospital, QH of SDU Qilu Hospital of Shandong University, AH of SDUTCM Affiliated Hospital of Shandong University of Traditional Chi-
nese Medicine

rheumatology and immunology department of three
hospitals from 2017 to 2019 as the dependent vari-
able, and the year, the number of days from Chinese
New Year’s Eve, the week and the medical institutions
as the independent variables. The fitting results were
shown as model AIC3759.587 (akaike information cri-
terion), BIC3787.296 (bayesian information criterion)
in Table 5.

Under the same conditions of other factors, the
number of outpatient appointments for each addi-
tional year increased by 54.36%, the number of outpa-
tient appointments for each additional day from Chi-
nese New Year’s Eve increased by 2.71%, and the num-
ber of outpatient appointments for each additional
day decreased by 28.67% from Monday. Compared
with Shandong Provincial Hospital, Qilu Hospital had
40.73% lower outpatient appointments, and Affiliated
Hospital of SDUTCM had 13.71% lower outpatient ap-
pointments.

Comparing the predicted number of outpatient ap-
pointments with the actual number of outpatient ap-
pointments, it can be seen from Table 6 that the im-
pact on the three hospitals during the first-level re-
sponse period in Shandong Province, from large to
small, was Shandong Provincial Hospital, Qilu Hospi-
tal, and Affiliated Hospital of SDUTCM.

Discussion

Our study showed that during the non-epidemic pe-
riod, the number of outpatient appointments in the

rheumatology and immunology department of the
three hospitals from Jinan showed an increasing trend
year by year, and the majority of the patients were
female, mainly aged 30–60 years. In the early stage
of Shandong Province’s first-level response, the lock-
down policy was conducive to the control of COVID-
19, and the number of outpatient appointments in
the three hospitals decreased significantly. The degree
of impact in descending order was Shandong Provin-
cial Hospitals as a back-up designated hospital, Qilu
Hospital as a non-designated hospital, and Affiliated
Hospital of SDUTCM as a non-designated hospital.
In the late stage of Shandong Province’s first-level
response, the number of outpatient appointments
gradually picked up.

Although it is a non-outbreak area, Shandong
Province has a resident population of more than
100 million and a large mobile population due to
Spring Festival holiday, the prevention and control of
COVID-19 epidemic is not optimistic. Even on the
special day of the Chinese New Year’s Eve, 24 January
2020, the Shandong Provincial Government still took
the lead in the country to activate first-level public
health emergency response, and adopted measures
such as restricting public transportation, remaining
under closed-off management community control to
prevent infection risks of COVID-19, establishing des-
ignated hospitals and backup designated hospitals to
treat COVID-19 patients, and deploying medical staff
to open fever clinics and support the anti-epidemic
work in Hubei Province. The above measures were
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Fig. 4 Geographical distribution of outpatient appoint-
ments of rheumatology and immunology departments in
the three provincial and ministerial hospitals from 2017 to
2020. a SPH—From Jinan of 2019, compared with that
of 2018, x2= 10.1973, P= 0.0014; compared with that of
2017, x2= 5.099, P=0.0239. From Jinan of 2020, com-
pared with that of 2019, x2= 22.8803, P< 0.0001; com-
pared with that of 2018, x2= 48.6613, P< 0.0001; com-
pared with that of 2017, x2= 37.0743, P< 0.0001. b QH
of SDU—From Jinan of 2019, compared with that of 2017,
x2= 4.4219, P=0.0355. From Jinan of 2020, compared with

that of 2019, x2= 49.5816, P< 0.0001; compared with that of
2018, x2= 38.7641, P< 0.0001; compared with that of 2017,
x2= 15.8454, P<0.0001. c AH of SDUTCM—From Jinan of
2020, compared with that of 2019, x2= 112.3106, P< 0.0001;
compared with that of 2018, x2= 133.0607, P< 0.0001; com-
pared with that of 2017, x2= 113.3615, P< 0.0001. From Jinan
of 2019, compared with that of 2017, x2= 6.3306, P= 0.0119.
SPH Shandong Provincial Hospital, QH of SDU Qilu Hospital
of Shandong University, AH of SDUTCM Affiliated Hospital of
Shandong University of Traditional Chinese Medicine

bound to affect outpatient visits, including rheumatic
patients. The number of outpatient appointments in
the rheumatology and immunology department of the
three provincial or ministerial hospitals in Jinan had
decreased significantly, and the decrease in patients
outside of Jinan was more obvious. As a back-up des-
ignated hospital for COVID-19 in Shandong Province,
Shandong Provincial Hospital had the largest de-
crease in the number of outpatient appointments of
the rheumatology and immunology department. With
the gradual control of the epidemic, on 2 March 2020,
the 39th day of the first-level response, the number
of newly confirmed cases in Shandong province was
0, with a total of 758 confirmed cases, 6 deaths with
mortality rate of 0.79%. The outpatient appointments
of rheumatology and immunology department in the
three hospitals picked up significantly. It showed that
in the face of major infectious diseases, strict quar-

antine measures with the cooperation of the public
can not only control the epidemic in a short time, but
also lift the quarantine measures and open general
outpatient clinics in hospitals as soon as possible,
thus minimizing the impact on other patients.

Among the three provincial or ministerial hospi-
tals in Jinan, the number of outpatient appointments
in the rheumatology and immunology department of
Affiliated Hospital of SDUTCM decreased the least
during the first-level response period in Shandong
Province, which indicated that the Chinese public had
a high degree of recognition of traditional Chinese
medicine in the treatment of rheumatism [18], es-
pecially the older patients. The number of patients
in the rheumatology and immunology department of
Affiliated Hospital of SDUTCM was also the highest
in the 50–60 years age group. Traditional Chinese
Medicine has a unique therapeutic effect on rheuma-
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Table 4 Comparison of composition ratio of Jinan patients for outpatient appointments among the three provincial and
ministerial hospitals from 2017 to 2020

2017 2018 2019 2020

x2 value P value x2 value P value x2 value P value x2 value P value

SPH to QH of SDU 8.9007 0.0029 6.0165 0.0142 0.9925 0.3191 2.7252 0.0988

SPH to AH of SDUTCM 10.4787 <0.0001 179.6869 <0.0001 173.0594 <0.0001 140.9812 <0.0001

QH of SDU to AH of SDUTCM 17.7171 <0.0001 93.5963 <0.0001 177.9506 <0.0001 88.29450 <0.0001

SPH Shandong Provincial Hospital, QH of SDU Qilu Hospital of Shandong University, AH of SDUTCM Affiliated Hospital of Shandong University of Traditional Chi-
nese Medicine

Table 5 Analysis of negative binomial regression model
Regression coefficient RR valueParameter

Regression
coefficient

95% confidence
interval

Standard
error

Wald
chi-square

P value

RR value 95% confidence
interval

Intercept –871.177 NA 172.3236 25.56 <0.0001 NA NA

Year 0.4341 (0.2661, 0.6023) 0.0854 25.84 <0.0001 1.5436 (1.3049,1.8263)

Number of days from Chinese New Year’s
Eve

0.0267 (0.0148, 0.0388) 0.0061 19.3 <0.0001 1.0271 (1.0149,1.0396)

Week –0.3378 (–0.4225, 0.2542) 0.0428 62.41 <0.0001 0.7133 (0.6554,0.7755)

SPH NA NA NA NA NA NA NA

QH of SDU –0.523 (–0.8475, –0.1986) 0.1647 10.09 0.0015 0.5927 (0.4285,0.8199)

Hospitals

AH of SDUTCM –0.1474 (–0.4731, 0.1785) 0.1654 0.79 0.3728 0.8629 (0.6231,1.1954)

SPH Shandong Provincial Hospital, QH of SDU Qilu Hospital of Shandong University, AH of SDUTCM Affiliated Hospital of Shandong University of Traditional Chi-
nese Medicine

Table 6 Comparison of actual and predicted values of outpatient appointments in 2020
Hospitals Actual value Predicted value Difference value Actual value/Predicted value

SPH 1205 7998 –6793 0.1507

QH of SDU 976 4738 –3762 0.2060

AH of SDUTCM 1969 6899 –4930 0.2854

SPH Shandong Provincial Hospital, QH of SDU Qilu Hospital of Shandong University, AH of SDUTCM Affiliated Hospital of Shandong University of Traditional Chi-
nese Medicine

tism. From more than a thousand years of experi-
ence, we have found that many traditional Chinese
medicines, such as Tripterygium wilfordii, total glu-
cosides of white peony, and Stephania tetrandra, can
effectively treat rheumatism [19, 20]. Acupuncture,
massage, expand joint movement and regulated emo-
tions, can also greatly improve the quality of life of
arthritis patients [21]. On the other hand, Chinese
medicine has played an important role in the pre-
vention and control of COVID-19. In March 2020,
the National Health Commission of the People’s Re-
public of China issued the “Guidelines for the Di-
agnosis and Treatment of Novel Coronavirus Pneu-
monia (7th edition)”, which recommended the use
of Qingfei Paidu Decoction (QFPDD) and other tra-
ditional Chinese medicine formulations as the treat-
ment of new coronary pneumonia patients. Accord-
ing to reports in China, more than 85% patients with
new coronary pneumonia received Chinese medicine
treatment [22].

During the first-level response in Shandong Pro-
vince, the majority of patients in the rheumatology
and immunology department of the three provin-
cial or ministerial hospitals in Jinan were female.

Among them, the proportion of female outpatient
appointments in Affiliated Hospital of SDUTCM was
higher than that of the same period in previous years;
however, the proportion of female outpatient ap-
pointments in the three hospitals was higher than
70% in every year. These showed that the incidence
of rheumatism was mainly female. In systemic lu-
pus erythematosus, the prevalence in females is six
times higher than in males. The peak age in females
is 40–49 years old, which is earlier than 60–69 years
old in males [23]. In rheumatoid arthritis, the preva-
lence is about 0.5–1.0%, the ratio of male to female
is about 1:2–3. The onset age of males and females
has no significant difference, and the peak age is
about 50–69 years old [24]. In our study, propor-
tions of patients aged 30–60 years in every year
were 64.13–68.82% in Shandong Provincial Hospi-
tal, 64.05–68.58% in Qilu Hospital, 68.01–71.81% in
Affiliated Hospital of SDUTCM. It is related to the fact
that patients aged 30–60 years have a high incidence
of rheumatism and young patients are more willing
to use the online appointment system [25].

Rheumatism is a chronic disease that requires
long-term drug control. Sudden withdrawal of the
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drug may easily cause disease activity and increase
the risk of infection [26]. Rheumatologists from var-
ious countries have put forward suggestions: non-
COVID-19 patients are not recommended to interrupt
or reduce the immunosuppressive effect, and should
ensure continued rheumatism treatment and surveil-
lance [27, 28]; however, the reality is that hospitals are
considered to be the biggest source of infection [29].
In the current COVID-19 pandemic, prolonged and
large gatherings of outpatients have significantly in-
creased the chance of infection. At the same time, due
to public transportation restrictions, outpatient visits
have been affected [30]. Online appointments can
optimize medical procedures, significantly shorten
patient waiting time, missed diagnosis rates and doc-
tors’ punctuality, and reduce cross-infections during
the queuing process [31]. But this cannot solve all
the problems during the epidemic. Telemedicine may
provide basic medical support to the public, includ-
ing patients with rheumatism, during the COVID-19
outbreak [32]. During the outbreak, telemedicine can
also help patients self-isolate, protect other patients,
clinicians and the community from contact, reduce
the chance of cross-infection in hospitals, eliminate
social panic, enhance the public’s self-protection abil-
ity, correct improper medical treatment behavior, and
promote epidemiological screening [33, 34]; however,
a lot of issues still need to be further standardized,
such as patient privacy protection, medical insur-
ance expense reimbursement, data security, doctor’s
practice scope and remuneration.

The study indirectly proved the importance of quar-
antine measures during the COVID-19 epidemic pe-
riod. Even in a non-outbreak area, strict quarantine
measures with the cooperation of the public can not
only control the epidemic in a short time, but also
lift the quarantine measures and open general out-
patient clinics in hospitals as soon as possible, thus
minimizing the impact on other patients. The study
also reflected the lack of online appointments during
the COVID-19 epidemic period. Online appointments
can reduce the risk of infection in outpatients, but not
completely solve the follow-up problem of rheumatic
patients. Telemedicine provides a new solution for
both management of rheumatic patients and control
of COVID-19; however, further research, standardiza-
tion and practice are still needed.
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