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a  b  s  t  r  a  c  t

Wuhan,  China  was  the  first  city to  discover  COVID-19.  With  the  government’s  macro-control  and  the
active  cooperation  of the public,  the  spread  of  COVID-19  has been  effectively  controlled.  In order  to
understand  the  additional  impact  of  these  measures  on  the  prevalence  of common  influenza,  we have
collected  flu  test  data  from  the  Pediatric  Clinic  of  Zhongnan  Hospital  of Wuhan  University  from  September
to  December  2020,  and  compared  them  with  the  same  period  in  2018  and  2019.  It  is  found  that  compared
Severe acute respiratory syndrome
coronavirus 2
Respiratory infections
SARS-CoV-2
COVID-19
Influenza

with  the  same  period  in 2018  and  2019,  the  rate  of children’s  influenza  activity  in  2020  has  significantly
decreased,  which  indicates  that  the protective  measures  against  COVID-19  have  effectively  reduced  the
level of  influenza  activity.

©  2021  The  Authors.  Published  by  Elsevier  Ltd on  behalf  of King  Saud  Bin  Abdulaziz  University  for
Health  Sciences.  This  is  an open  access  article  under  the  CC  BY  license  (http://creativecommons.org/

licenses/by/4.0/).
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Infection control measures

Wuhan, China, is the first city to have Coronavirus disease 2019
(COVID-19) pandemic. In the early stage of the epidemic, under
the strong control of the government, the city was closed and traf-
fic restricted, which effectively restricted the further spread of the
virus. Finally, with the joint efforts of the people across the country,
the epidemic has been fully controlled, and the people have gradu-
ally returned to normal production and life. However, the Chinese
government and people remain highly vigilant against COVID-19
and have adopted various protective measures to prevent the epi-
demic from spreading again on a large scale. For example, avoid
gatherings, maintain social distancing (one meter apart), wash
hands frequently, wear masks when going out, monitor body tem-
perature daily, record travel trajectory in real time, and national
nucleic acid testing, etc. [1]. Measures such as wearing masks when
going out have also become the daily habits of citizens. These
measures not only successfully limited the spread of COVID-19,
but also significantly reduced the incidence of influenza accord-

ing to the testing data of the Chinese National Influenza Center
(http://www.chinaivdc.cn/cnic/). At the same time, it is reported
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hat influenza activity in Taiwan, Singapore, and the United States
as also decreased [2–4].

But at present, as the first outbreak site of COVID-19, there is
o report showing that the prevalence of influenza in Wuhan has
hanged. In order to understand whether relevant measures to pre-
ent COVID-19 really brought additional benefits to the prevalence
f influenza in Wuhan, we  conducted this retrospective analy-
is. After the epidemic, the country will gradually resume normal
roduction and life in July 2020. As we all know, children are
usceptible to influenza, and from September to December every
ear, affected by the beginning of school and the change of sea-
ons, it has always been a period of high incidence of influenza
5]. We  collected patient data (Supplementary data) who  attended
he Pediatric Clinic of Zhongnan Hospital of Wuhan University
nd were tested for influenza between September and December
018, 2019, and 2020. Since this analysis is a retrospective anal-
sis, some data such as the number of daily visits in the pediatric
linic are no longer available. However, considering that blood rou-
ine is the most common examination, the number of examinations

ay  potentially reflect the number of outpatients, and this analy-
is only compares the relative level of influenza prevalence, not as
n absolute influenza prevalence value. Therefore, the error caused
y estimating the total number of pediatric clinics based on the

umber of blood routine in pediatric clinics can be ignored.

We counted the number of pediatric outpatients, the number
f influenza tests, and the number of positive influenza tests dur-
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Table  1
Influenza statistics table of pediatric outpatient department of Zhongnan Hospital of Wuhan University.

Time Outpatient number Influenza detection number Influenza positive number Influenza detection rate Influenza positive rate

2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020 2018 2019 2020

Early Sep 1485 1702 1143 53 344 388 6 33 10 0.036 0.202 0.339 0.113 0.096 0.026
Late  Sep 1883 2285 878 47 456 233 2 50 11 0.025 0.200 0.265 0.043 0.110 0.047
Early  Oct 2176 1946 802 61 308 198 6 27 9 0.028 0.158 0.247 0.098 0.088 0.045
Late  Oct 2481 2224 1386 98 286 426 12 26 16 0.040 0.129 0.307 0.122 0.091 0.038
Early  Nov 2112 2254 1361 211 385 405 24 48 28 0.100 0.171 0.298 0.114 0.125 0.069
Late  Nov 2110 2168 1021 315 635 292 39 105 8 0.149 0.293 0.286 0.124 0.165 0.027
Early  Dec 2249 3617 972 375 2178 269 33 735 11 0.167 0.602 0.277 0.088 0.337 0.041
Late  Dec 2809 4765 1203 854 4316 309 160 1533 15 0.304 0.906 0.257 0.187 0.355 0.049
Summary 17,305 20,961 8766 2014 8908 2520 282 2557 108 0.116 0.425 0.287 0.140 0.287 0.043

Fig. 1. From September to December 2020, comparison of influenza activities in the Pediatric Clinic of Zhongnan Hospital of Wuhan University with the same period in 2018
and  2019. (A) Total number of pediatric clinics. (B) The number of pediatric influenza tested. (C) The number of positive pediatric influenza tests. (D) Pediatric influenza
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detection rate (the number of pediatric influenza tested/total number of pediatric cl
tests/the number of pediatric influenza tested). (F) The positive rate of influenza 

3–6  years. (H) The positive rate of influenza in children aged 7–10 years.

ing the period from September to December 2018−2020. Influenza
type A and B nucleoprotein antigens extracted from the nasal swab
specimen were detected by One Step Influenza A&B Test (Wondfo)
[6]. And calculated the flu test rate (number of people tested for
flu/number of outpatients) and flu positive rate (number of peo-
ple tested positive for flu/number of people tested for flu). Table 1
is the detailed comparative data for the period from September
to December 2018−2020. It can be found that due to the impact of
epidemic prevention and control measures, the number of pediatric
outpatient clinics will be significantly reduced in 2020, but the flu
detection rate is relatively stable, with an average of 28.7%. The flu
detection rate in 2018 and 2019 fluctuated greatly. The flu detection
rate in September–October was low, while the flu detection rate in
November–December rose sharply, which is closely related to tem-
perature changes. The flu detection rate in November-December
rose sharply, which is closely related to temperature changes. How-
ever, the detection rate in 2020 has not been affected, and it has

been preliminarily shown that COVID-19 has had an impact on
influenza activities. Although the influenza positive rate in 2018
and 2019 fluctuated greatly, they were significantly higher than
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128
 (E) Pediatric influenza test positive rate (the number of positive pediatric influenza
 children aged 0–2 years. (G) The positive rate of influenza test in children aged

n 2020. The average influenza positive rate in 2018 was  14%, in
019 it was  28.7%, while the positive rate of influenza in 2020 has
een at a low level, with an average of 4.3%. This further confirms
hat the COVID-19 outbreak and related protective measures have
ignificantly reduced the incidence of influenza.

Fig. 1 depicts the comparison results of influenza activities
rom September to December 2018−2020. Fig. 1A–C shows that
ompared with the same period in 2018 and 2019, the num-
er of influenza tests in pediatric outpatient clinics in 2020 has
ecreased significantly. Subsequently, we used GraphPad Prism8
o perform a paired t-test to compare the influenza activity in the
ediatric outpatient clinic of Zhongnan Hospital of Wuhan Univer-
ity from September to December 2020 with the activity levels
n the same period in 2018 and 2019. The results showed that
ompared with the same period in 2018, the pediatric outpatient
nfluenza detection rate in 2020 increased by 17.84% (p = 0.0027),
ut the influenza positive rate decreased by 6.838% (p = 0.0027).

ompared with 2019, the pediatric outpatient influenza detec-
ion rate did not differ (p = 0.6526), but the influenza positive rate
as reduced by 12.81% (p = 0.0136) (Fig. 1D–E). We  also com-
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pared the positive rates of influenza testing in different age groups
(infancy: 0−2 year, Preschool education period: 3−6 year, school-
age: 7−10 year). Fig. 1F–H shows that in different age groups, the
flu-positive rate in 2020 has been at a low level. The flu infec-
tion rate in 2018 and 2019 fluctuates greatly, and December is
the peak period of flu infection in all age groups. Among them,
the influenza infection rate of 0−2 years old is lower than that of
3−6 years old and 7−10 years old. Taking into account that there is
no ability to take care of themselves at the age of 0−2 years, most
of the time they stay at home, have less contact with the exter-
nal environment, and the chance of exposure to infection is greatly
reduced. And in 2020, affected by the epidemic, the whole peo-
ple will reduce unnecessary travel and gathering, so the chance
of exposure to infection will also be reduced. In addition, daily
habits such as wearing masks when going out also limit the spread
of influenza virus among people. This shows that protective mea-
sures such as home isolation and wearing masks when going out
have effectively reduced the spread of the virus and are of great
significance to the prevention and treatment of COVID-19 and
influenza.

Our data analysis found that after the epidemic, from September
to December 2020, the positive rate of influenza testing in the
Pediatric Clinic of Wuhan University Zhongnan Hospital was signif-
icantly lower than that in 2018 and the same period in 2019. This is
compared with home isolation, reducing unnecessary outings, and
going out. Wearing masks and other protective measures to pre-
vent the spread of COVID-19 are closely related. Both COVID-19 and
common flu are respiratory-transmitted viruses, and their spread
in the population is the same, so the measures to prevent and treat
COVID-19 are also effective for common flu. However, our research
has limitations. Firstly, only the pediatric outpatient influenza test
data was included in the research subjects, and the analysis of the
broad population was lacking. Secondly, in terms of research scope,
only one hospital in Wuhan was analyzed for influenza data, lack-

ing more data support. However, our research shows that compared
with the same period in 2019 and 2018, influenza activity in 2020 is
indeed significantly reduced, which is closely related to the protec-
tive measures for COVID-19. In short, we believe that the protective

[
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easures against COVID-19 have effectively reduced the level of
nfluenza activity.
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