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ABSTRACT 

 

Coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is 

believed to be transmitted through respiratory droplets, aerosols, and contact. During the COVID-19 pandemic, Taiwan has 

implemented timely and accurate non-pharmaceutical intervention (NPI) measures on a national level (i.e., border control, 

quarantine and isolation, contact tracing, delay of school opening, and suspension of mass gatherings), and promoted 

personal hygiene habits to the public (i.e., frequent hand washing with soap, face masks wearing). Consequently, as of July 

27, Taiwan has had relatively low number of confirmed cases (458) and deaths (7), and no locally transmitted cases for more 

than 30 consecutive days. We observed from data collected via Taiwan National Infectious Disease Statistics System that 

during the COVID-19 pandemic, outpatient visits for other infectious diseases such as influenza, which is also transmitted 

through droplets, aerosols, and contact, and enterovirus infections, transmitted via faecal-oral route or respiratory 

transmissions, have reduced significantly compared to previous two years. Epidemic trend for both diseases have also 

changed, with seasonal influenza activities ending weeks earlier than it did in 2018 and 2019, and lack of increase in 

enterovirus infections that is usually witnessed at the end of March. Our observation suggest the NPI measures and personal 

hygiene habits enforced against the COVID-19 pandemic may have inadvertently “flattened the curve” for influenza and 

enterovirus infections as well. This may indirectly relieve the stress on Taiwan’s health system and healthcare workers 

during the COVID-19 crisis. More information will be needed to verify this hypothesis. 
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In late December 2019, coronavirus 2019 (COVID-19), 

an infectious disease caused by severe acute respiratory 

syndrome coronavirus-2 (SARS-CoV-2), broke out in Wuhan 

City, China, and has now become a global crisis. As of July 

27, more than 16 million confirmed cases and 600 thousand 

deaths have been reported worldwide (John Hopkins 

University, 2020). COVID-19 is believed to be transmitted 

through respiratory droplets (5–10 µm). However, studies 

have shown plausible aerosol (< 5 µm) transmission of the 

virus as well, and viable virus has been detected on surfaces 

such as plastic for up to 72 hours (van Doremalen et al., 2020). 

SARS-CoV-2 vRNA was also detected in air samples collected 

at a healthcare facility, along with other respiratory viruses 

including Influenza A H1N1 and Influenza A H3N2 (Lednicky 

et al., 2020). There is currently no specific treatment or 
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vaccine for COVID-19. Although experimental treatments 

have been given in countries amidst the worst COVID-19 

outbreaks, non-pharmaceutical interventions (NPIs) have 

been the primary measure for disease outbreak control 

(WHO, 2019). Compared to other countries, Taiwan has so 

far been successful in controlling the outbreak, with 458 

confirmed cases, 7 deaths, and no locally transmitted cases 

for more than 30 days (as of July 27) (TCDC, 2020a). Aside 

from NPIs implemented at a national level (i.e., border 

control, isolation and quarantine, contact tracing, delay of 

school, suspend mass gatherings), Taiwan Centers for Disease 

Control (TCDC) also issued guidelines for personal prevention 

including practice of good hygiene habits such as frequent 

hand washing with soap, refrain from face touching, cough 

etiquette, and use of masks (TCDC, 2020b, c). Timely and 

accurate implementation of these NPIs have allowed Taiwan 

to contain the epidemic without resorting to strict lockdowns 

that restrict freedom of movement, disrupt everyday life, and 

have a devastating effect on the economy. 

Personal preventative steps for COVID-19 are similar to 

those advised for other respiratory infections such as 
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influenza. Influenza is an acute respiratory disease caused 

by influenza A, B, and C viruses, which binds to receptors 

in both upper and lower respiratory tracts, and is transmitted 

like COVID-19 through aerosal, droplets, and contact 

(Paules and Subbarao, 2017). Frequent hand washing and 

social distancing are also recommended for other contact 
transmitted infectious diseases such as enterovirus infections. 

Enterovirus are small RNA viruses including polioviruses, 

coxsackie viruses, echoviruses, and numbered enteroviruses 

such as EVA71. These viruses are found in the gastrointestinal 

or respiratory tract where they primarily replicate, and could 

spread either via faecal-oral route or respiratory transmissions 

by droplets and aerosols (Baggen et al., 2018). Previous 

studies have found significantly higher positive rate for 

enterovirus from throat swabs (90%) compared to rectal swabs 

(32%), and airborne routes of transmission for enterovirus 

have also been reported (Chang et al., 1999; Couch et al., 

1970; Gonzalez-Martin et al., 2018). On this basis, we collected 

data from Taiwan National Infectious Disease Statistics 

System, an open online database for updated information on 

notifiable infectious disease in Taiwan, to compare trends of 

infectious diseases in 2020 to the same period in 2018 and 

2019, and observed significant changes for influenza and 

enterovirus infection (TCDC, 2020d). 

Seasonal influenza epidemics are caused by influenza A 

and B viruses that routinely spread in a human population. 

In Taiwan, flu season typically begins from December, and 

peaks during the Lunar New Year holiday which is followed 

by the beginning of school spring semester, around January 

to February of the following year (Su et al., 2019). Seasonal 

influenza still poses a major public health threat in Taiwan, 

accounting for 114 and 82 deaths in the 2017–2018 and 

2018–2019 flu season, respectively (TCDC, 2018, 2019). 

For enteroviruses, EVA71 infections are usually associated 

with severe complications, while infection with other non-

polio enteroviruses present milder symptoms. Annually in 

Taiwan, enterovirus infections start to increase in late March, 

and reach a peak around mid-June. The epidemic curve then 

decreases gradually, usually with another outbreak of a 

smaller scale in September when school begins. Coxsackie 

A viruses are the major cause of annual outbreaks, while an 

EVA71 epidemic occurs every 3–4 years (Liu et al., 2016). 

There are currently no non-polio vaccines in Taiwan, and 

children under five years of age are most susceptible to 

infections and severe complications. 

According to TCDC reports, in week 1 of 2020, seasonal 

influenza epidemic was on the rise with increasing medical 

visits, and a total of 499 cases with severe complications, 

26 being fatal, since the season began at the end of 2019 

(TCDC, 2020e). As shown in Fig. 1, based on data we 

acquired from Taiwan National Infectious Disease Statistics 

System, 71609 outpatient visits were recorded during this 

week, which was significantly higher than week 1 of 2018 

(58827) and 2019 (40649). However, the numbers began to 

drop after week 2 in 2020, with a sharp decline seen between 

weeks 4 and 5 (64807 and 43513 outpatient visits, respectively) 

when the Lunar New Year started and influenza cases were 

expected peak as it did in 2018 (weeks 7 and 8, with 59542 

and 69101 outpatient visits, respectively) and 2019 (weeks 6 

and 7, with 27445 and 56676 outpatient visits, respectively). 

By week 9, outpatient visits had dropped below 20000, and 

TCDC announced seasonal influenza activity had ended, 

weeks earlier than it was declared in 2018 (week 15) and 

2019 (week 12). The most updated data we have access to is 

for week 19 of 2020, with 6324 outpatient visits, an 11-fold 

decrease from week 1, and significantly lower than the 

numbers reported for the same week in 2018 (16511) and 

2019 (31785). Fig. 2 shows that based on the data we collected  

 

 

Fig. 1. Weekly number of outpatient visits for influenza in Taiwan during week 1 to 19 from 2018 to 2020. (Week 4: 

implementation of face mask policies; Week 9: delayed start of school spring semester) 
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Fig. 2. Weekly number of outpatient visits for enteroviral infection in Taiwan during week 1 to 19 from 2018 to 2020. 

(Week 4: implementation of face mask policies; Week 9: delayed start of school spring semester) 

 

from Taiwan National Infectious Disease Statistics System, 

enterovirus infections did not start out so high at the beginning 

(week 1) of 2020 with 5678 outpatient visits compared to 

5719 in 2018 and 9397 in 2019. However, the small increase 

in week 7 of 2018 and week 6 of 2019 that coincided with 

Lunar New Year and start of school was avoided this year, 

and the number of outpatient visits declined steadily until 

week 19 (1246), with no sign of increase at the end of March 

(week 14) as it did in 2018 and 2019.  

In order to address whether the decrease in outpatient 

visits for influenza and enterovirus were also influenced by 

the population avoiding clinics/hospitals due to COVID-19 

fears, we looked at the data on severe complicated influenza 

and enterovirus infections also provided on Taiwan National 

Infectious Disease Statistics System (data not shown). The 

number of cases for severe complicated influenza in week 1 

of 2020 was 100, more than two times higher than it was in 

2019 (44 confirmed cases), but the numbers dropped 

dramatically to 0 cases in week 9 of 2020 and have remained 

low with reports of one confirmed case each in weeks 11, 

21, and 26. In week 9 of 2019, the number of confirmed 

cases was still at 53, and throughout 2019 never dropped 

below 17. We could also rule out the contribution of imported 

cases, since there were only 4 import cases in 2019, and 2 in 

2020. For enterovirus infection with severe complications, 

the data available so far (week 1–31) showed there have been 

only 5 confirmed cases in 2020, which is significantly lower 

compared to the same period in 2019 (29) and 2018 (26). There 

have also been no confirmed cases since week 8 in 2020. 

The steady decline we observed in both influenza and 

enterovirus infections may be an inadvertent result of 

Taiwan government’s implementation of NPIs and promotion 

of good personal hygiene habits in the population for 

COVID-19 control. Under this hypothesis, the NPIs (e.g., 

suspension of mass gatherings) and habits of the general 

public (e.g., mask wearing) reduced the aerosol, droplet, and 

contact transmission of these other viruses, resulting in a co-

benefit of the COVID-19 prevention measures. For instance, 

suspension of mass gatherings as a social distancing measure 

reduced the probability of aerosol and droplet transmission 

not just of COVID-19 but influenza and enteroviruses as 

well, while mask-wearing directly blocked a fraction of 

these aerosols and droplets, further reducing the transmission 

probability. Central Epidemic Command Center (CECC) was 

established on January 20 (week 4), and the next day Taiwan 

had the first confirmed case of COVID-19. January 22, 

CECC began to hold daily press conferences informing the 

public of the epidemic progress, and governmental guidelines 

and policies. On January 24, export of N95 and surgical masks 

were restricted and on January 30 (week 5) nation-wide 

acquisition of domestically produced surgical masks was 

announced. Name-based face mask rationing system began 

on February 6 (week 6). All of these measures, combined 

with people’s experience during the 2003 SARS outbreak, 

potentially raised people’s awareness of self-protection by 

wearing face masks in public before it was mandated at the 

end of March. Taiwan was also one of the first countries to 

announce a delayed school opening this year (February 2–3, 

week 5), which allowed Ministry of Education and schools 

more time to adopt necessary precaution measures, including 

distribution of face masks, forehead thermometers, and 

alcohol disinfectant. Local environment protection bureaus 

also helped to disinfect public facilities in 4000 senior high 

schools and under nationwide before schools started on 

February 25 (week 9). As a result, Taiwan is now one of the 

few countries in the world where students are still able to 

attend school in person. 

From our observation, Taiwan government and society’s 



 
 

 

Chen and Cheng, Aerosol and Air Quality Research, 20: 2071–2074, 2020 

 

2074 

joint efforts in containing and mitigating the COVID-19 

pandemic may have unintentionally “flattened the curve” for 

influenza and enterovirus infections as well. This could 

indirectly help preserve the health system capacity and 

reduce stress for healthcare workers. In the future, we will 

continue using the Taiwan National Infectious Disease 

Statistics System to follow up on the influenza and 

enterovirus infection situation in Taiwan in order to verify 

our hypothesis as the COVID-19 pandemic progresses. 
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