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Objectives: The spread of COVID-19 has affected the incidence of other infectious diseases, but there are no reports 

of studies using comprehensive regional population-based data to evaluate the impact of COVID-19 on influenza 

incidence. We attempted to evaluate the impact of COVID-19 on influenza using the population-based ORION 

(Osaka Emergency Information Research Intelligent Operation Network) registry. 

Methods: The ORION registry of emergency patients treated by emergency medical service (EMS) personnel was 

developed by the Osaka Prefecture government. From ORION, we included emergency patients with influenza 

using the ICD (International Statistical Classification of Diseases and Related Health Problems) 10 codes. Influenza 

incidence rate ratio (IRR) and associated 95% CI were calculated. 

Results: The number of influenza patients transported by EMS decreased during the COVID-19 pandemic. The 

IRR showed a substantial decrease in influenza patients in 2020 (IRR 2020/2018 0.39, 95% CI 0.37–0.41). 

Conclusions: A comprehensive regional analysis using the population-based ORION registry confirmed that from 

January 2020, when the first confirmed cases of COVID-19 infection were reported in Osaka, Japan, the number 

of influenza patients transported by EMS decreased dramatically. 
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The global outbreak of COVID-19 has resulted in various prevention

nd control measures being implemented globally to control its spread
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Figure 1. The weekly number of influenza patients between 2018 and 2020. 
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The Osaka Prefecture government developed an information system

or emergency patients transported by emergency medical service (EMS)

ersonnel called the Osaka Emergency Information Research Intelligent

peration Network (ORION) system, which compiles prehospital ambu-

ance records and in-hospital information such as diagnosis and progno-

is ( Okamoto et al., 2019 ). In the present study, we attempted to eval-

ate the impact of COVID-19 on the incidence of influenza using the

opulation-based ORION registry. 

ethods 

We conducted a retrospective observational study using the ORION

atabase ( Okamoto et al., 2019 ). The study period spanned 3 years, from

 January 2018 to 31 December 2020. Osaka Prefecture is located in the

estern area of Japan, covers an area of 1905 km 

2 , and has a population

f 8.8 million served by 519 hospitals (106 273 beds) ( Okamoto et al.,

019 ). 

We included emergency patients with influenza from the ORION

atabase with ICD (International Statistical Classification of Diseases

nd Related Health Problems) 10 codes: J09, influenza due to certain

dentified influenza viruses; J10, influenza due to other identified in-

uenza virus; and J11, influenza due to unidentified influenza virus.

he influenza incidence rate ratio (IRR) and associated 95% CI were

alculated based on a previous study ( Maeda et al. 2021 ) using R soft-

are (version 4.0.4; R Development Core Team, Vienna, Austria). The

nfluenza IRR was defined in this study as the relative difference in the

ncidence of influenza occurring at any given time point by year. The

nalytical models included the monthly number of patients who lived

n Osaka Prefecture as an offset term. 

This study was approved by the Ethics Committee of the Osaka Uni-

ersity Graduate School of Medicine (No. 15003). This study was con-

ucted based on the ORION database under the present researchers’ re-

ponsibility, and it differs from the statistics published by Osaka Prefec-

ure. This research was not conducted by the Osaka Prefecture govern-

ent. 

esults 

The first confirmed cases of COVID-19 infection in Osaka, Japan,

ere reported in January 2020. Figure 1 shows the weekly number of

nfluenza patients in Osaka Prefecture between 2018 and 2020. From

anuary 2020, the number of influenza patients dramatically decreased,
80 
nd almost no influenza patients were recognized in the winter of 2020.

able 1 shows the monthly incidence and IRR of influenza patients. The

RR values show that the decrease in influenza patients in 2020 was

emarkable (IRR 2020/2018 0.39 [95% CI 0.37–0.41]). 

iscussion 

Influenza is a well-known, highly contagious viral infection that has

een responsible for the death of many people over the history of pan-

emics ( Daemi et al., 2021 ). However, our analysis of the population-

ased ORION registry in Osaka, Japan, revealed a reduction of influenza

n Japan during the COVID-19 outbreak. 

Many infectious diseases transmitted by droplets or contact have

eclined in other countries and areas during the COVID-19 pandemic

 Sawakami et al., 2021 ). In Japan, national reports from sentinel surveil-

ance show that influenza outbreaks have declined since the COVID-19

andemic ( Sawakami et al., 2021 , Sakamoto et al., 2020 ). Our study,

sing the comprehensive regional ORION database, showed the same

esult. Possible reasons for the reduction in influenza may be that 1) in-

uenza viral infection is less infectious than COVID-19 ( Biggerstaff et al.,

014 , Locatelli et al. 2021 , Mir and Koul, 2021 ) and 2) social dis-

ancing, intermittent lockdowns, closure of schools, and restrictions on

ass gatherings were effective. Similar reports have been published in

ther countries, and we will continue to follow this trend in the future

 Mir and Koul, 2021 , Olsen et al., 2020 ). 

The monthly influenza IRR had already decreased in January 2020,

lthough the first confirmed case of COVID-19 in Osaka was reported

n January 2020. During this period, infection controls such as closure

f schools and restriction on mass gatherings had not started. How-

ver, COVID-19 might have begun to alter the attitude of citizens to-

ard the prevention of infection in January 2020 because information

n COVID-19 was already being reported worldwide, especially from

hina. 

This study has limitations. First, it included only influenza patients

valuated by EMS personnel and did not include walk-in patients.

econd, only data collected after 2018 when ORION was developed

ere included, and thus they cannot be compared with data prior to

018. However, sentinel surveillance data of influenza in Osaka Pre-

ecture, including walk-in patients and data prior to 2018, showed the

ame trend as the findings from our study ( Osaka Institute of Public

ealth, 2021 ). Thus, the ORION database could provide important in-
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81 
ormation about emergency patients with influenza similar to sentinel

urveillance. 

onclusions 

A comprehensive regional analysis using the population-based

RION registry found that from January 2020, when the first confirmed

ases of COVID-19 infection were reported in Osaka, Japan, the number

f influenza patients in Osaka Prefecture decreased dramatically. 
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