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Strategies for controlling and mitigating 
the burden of the pandemic

• Social-distancing

• Contact-tracing/Quarantine/Isolation

• Use of face-masks in public



Simulations of the model showing daily hospitalizations (and self-isolation) 
as a function of time, for various values of social-distancing effectiveness. (a) 
Daily hospitalizations for the state of New York. (b) Daily hospitalizations in 
the entire US. 

Source: Ngonghala CN et al. Mathematical assessment of the impact of non-pharmaceutical interventions on curtailing the 2019 novel 
Coronavirus. Math Biosci. 2020 Jul;325:108364. 



Simulations of the model showing the number of new COVID-19 cases for 
various levels of contact-tracing effectiveness (measured based on increases 
in the values of the contact-tracing parameters, from their baseline values, 
as a function of time. (a) Number of new cases for the state of New York. (b) 
Number of new cases for the entire US. . 

Source: Ngonghala CN et al. Mathematical assessment of the impact of non-pharmaceutical interventions on curtailing the 2019 novel 
Coronavirus. Math Biosci. 2020 Jul;325:108364. 



Effect of face-mask use in public. Simulations of the model (2.1), showing 
daily hospitalizations, as a function of time, for various efficacies of face-
masks (𝜖𝑀 ) and coverage (𝑐𝑀 ). 

Source: Ngonghala CN et al. Mathematical assessment of the impact of non-pharmaceutical interventions on curtailing the 2019 novel 
Coronavirus. Math Biosci. 2020 Jul;325:108364. 



Reduction in total deaths under each distribution strategy for a 
range of mask availability levels

Source: Worby CJ and Chang HH. Face mask use in the general population and optimal resource allocation during the COVID-19 
pandemic. Nat Commun. 2020; 11: 4049. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7426871/


Global COVID-19 Dashboard



WHO Coronavirus Disease (COVID-19) Dashboard
Data last updated: 2020/11/15, 4:35pm CET

https://covid19.who.int/








COVID-19: How to make between-country comparisons 
(Source: Middelburg and Rosendaal. IJID 2020 Jul;96:477-481)



Cumulative number of deaths as % on day 25 from 01 January 
to 17 April in China and South Korea (with a pre-emptive 
containment policy)

Source: Middelburg and Rosendaal. IJID 2020;96:477-481



Cumulative number of deaths as % on day 25 from 01 January 
to 17 April in China and the USA (a country with late 
containment policy)

Source: Middelburg and Rosendaal. IJID 2020;96:477-481



Reported COVID-19 deaths and government response index

Source: Hale, Thomas, Noam Angrist, Beatriz Kira, Anna Petherick, Toby Phillips, Samuel Webster. “Variation in Government Responses to COVID-19” 
Version 6.0. Blavatnik School of Government Working Paper. May 25, 2020. Available: www.bsg.ox.ac.uk/covidtracker



Responses during the first 3 months of 
COVID-19 pandemic 

• South Korea
• Early containment measures prevented the initial 

exponential development of the epidemic.

• Italy: Containment measures were taken too late.

• US: Containment measures were lagged behind 
since the start of the epidemic.



Dates of the implementation of control measures in 
China, from 31 December 2019

Tian H et al. Science. 2020 May 8;368(6491):638-642



Spatial dispersal of COVID-19 in China
(Jan 23, Wuhan travel ban) 

Source: Chen H, et al. Epidemiol Infect. 2020.



Wuhan migration scale index and new confirmed 
COVID-19 cases in Wuhan and in China except for 
Wuhan

Source: Chen H, et al. Epidemiol Infect. 2020.



Timeline of ECDC's reponse to COVID-19

• On 8 March 2020, Italy issued a decree to install strict public 
health measures including social distancing, starting in the 
most affected regions. 

• On 11 March 2020 extending these measures at national 
level. Following this, Spain, France and many other 
European countries installed similar public health measures.

Source: https://www.ecdc.europa.eu/en/covid-19/timeline-ecdc-response



Source: https://en.wikipedia.org/wiki/COVID-19_pandemic_in_Europe#Timeline_of_interventions



Response to COVID-19 in Italy

- On 31 January, the first two cases of COVID-19, a couple from Wuhan
- February-March 2020: Clusters in Northern Italy.

: The healthcare system has been overwhelmed (e.g. Lombardy)

- March-May 2020: National lockdown 
- May-September 2020: Loosening of restrictions
- November 2020-ongoing: A new lockdown



- On 22 February, local lockdown for eleven municipalities in Northern Italy.
- On 9 March, full lockdown extended to the entire country

Source: https://commons.wikimedia.org/wiki/File:Covid-19_pandemic_in_Italy_lockdown_and_lifting.png



National Pandemic Plan in Germany
- Containment (circumstances of dedicated cases and clusters)
- Protection (circumstances of further spreading infections and 
unknown sources of infections)
- Mitigation (circumstances of widespread infections)



• The protection stage (13 March~): mandating school and 
kindergarten closures, postponing academic semesters and 
prohibiting visits to nursing homes to protect the elderly. 

• Two days later, borders to Austria, Denmark, France, 
Luxembourg and Switzerland were closed.

• By 22 March, curfews were imposed in six German states 
while other states prohibited physical contact with more 
than one person from outside one's household

• On 15 April, the German states and the federal level eased 
restrictions and warnings, including on holiday travel to 
European countries that had likewise seen progress in 
fighting the pandemic. 

• Due to a further sharp rise in infection numbers, a partial 
lockdown – in which schools and kindergartens would 
remain open – was imposed on 2 November for the rest of 
the month.

Source: https://en.wikipedia.org/wiki/COVID-19_pandemic_in_Germany



Initial response to COVID-19 in UK
• Contain(31 Jan~): detect early cases, follow up close contacts, and prevent 

the disease from taking hold in this country for as long as is reasonably 
possible

• Delay (12 March~) : slow the spread within the UK, and (if it does take hold) 
lower the peak impact and push it away from the winter season

• Research (19 March): no longer classified COVID-19 as a "High consequence 
infectious disease" (HCID)

• Mitigate

Source: https://en.wikipedia.org/wiki/British_government_response_to_the_COVID-19_pandemic



-First national lockdown (23 March~) "Stay Home, Protect the NHS, Save Lives"

-Lockdown easing begins (May 2020) "Stay Alert, Control the Virus, Save Lives"

-Second national lockdown (5 November~)

Source: https://en.wikipedia.org/wiki/British_government_response_to_the_COVID-19_pandemic



Press conference slide used by Prime Minister Boris Johnson in 
the daily coronavirus press conference on 11 May 2020 



Response to COVID-19 in US
• The first American case on January 20
• On February 2, travel restrictions to and from China
• The initial U.S. response was delayed in terms of preparing the healthcare 

system, stopping other travel, and testing for the virus.
• Preventive measures were not put into place until large numbers of 

deaths had already occurred (Middelburg and Rosendaal. IJID 
2020;96:477-481).



Source: U.S. state and local government responses to the COVID-19 pandemic - Wikipedia

U.S. state and local government responses to the COVID-19 pandemic



Map of counties in the United States that have 
imposed stay-at-home orders

Source; From Wikimedia Commons, the free media repository



Response to Covid-19 
in New Zealand 
(N Engl J Med. 2020 Aug 
20;383(8):e56)



Response to COVID-19 in Taiwan

• Actions on Border Control, Travel Restrictions, and 
Case Finding

• Actions on Resource Allocation 

• Actions on Communications and Politics

☞ Early screening, effective methods for 
isolation/quarantine, digital technologies for 
identifying potential cases and mass mask use. 

Source: Wang CJ et al. Response to COVID-19 in Taiwan: big data analytics, new technology, and proactive testing. 
JAMA 2020 Apr 14;323(14):1341-1342; Summers J et al. Potential lessons from the Taiwan and New Zealand health 
responses to the COVID-19 pandemic. The Lancet Regional Health - Western Pacific 2020 Oct



Source: Chang C et al. 2020. COVID-19: Taiwan’s epidemiological characteristics and public and hospital responses. PeerJ 8:e9360



 Response to COVID-19 in South Korea

-Governance Reform based on previous experience with Infectious Disease 
Outbreaks such as 2015 MERS
-Public Health Infrastructure such as National Health Insurance and 255 Regional 
Health Centers
-Use of ICT Technologies such as Drug Utilization Review (DUR) system, International 
Traveler Information System (ITS), Self Quarantine Safety Protection App



Major responses in South Korea

• Border control: mandatory COVID-19 testing and two-week 
quarantine for inbound travelers

• Social-distancing: Three-Level Social Distancing Scheme (June 
28), Five-Level(Nov 11)

• Contact-tracing/Quarantine/Isolation: 3T (Testing, 
Tracing(Epidemiological Investigation and Self-Quarantine), 
Treatment)

• Use of face-masks in public: Enough mask production, Apps to 
provide mask inventory data, Civic Engagement



Three-Level Social Distancing Scheme in 
South Korea

Source: Task Force for Tackling COVID-19, Ministry of Foreign Affairs, Republic of Korea. All about Korea's Response to 
COVID-19. 2020 Oct, Seoul
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Date of download:  11/3/2020
Copyright 2020 American Medical Association. 

All Rights Reserved.

From: Information Technology–Based Tracing Strategy in Response to COVID-19 in South Korea—Privacy 

Controversies

JAMA. 2020;323(21):2129-2130. doi:10.1001/jama.2020.6602

Coronavirus Disease 2019 Contact Tracing in Korea: Sources, Categories, Collection, and Distribution of DataIT indicates 

information technology.

Figure Legend: 



Google Trends data 
for mask and hand sanitizer
with numbers of COVID-19
cases from December 2019 
to April 2020

-East Asian Countries: Mask 
Google index rises with human-
to-human transmission 
confirmed in China.
-US: Relatively low response of 
mask index

Source: Hou Z et al. J Med Internet Res 2020;22(8)



Mask Wearing Before and During the 
Coronavirus Disease 2019 Pandemic
in cross-sectional study used videos recorded in public transportation stations, streets, and 
parks among the general population

Before: January 2018 to October 2019
During: February 2020 to March 2020 in China, Japan, and South Korea and during March 2020 in Western Europe and the US

Source: Chen et al. JAMA Netw Open 2020 Jul 1;3(7):e2016924

-Mandatory mask-wearing policy : China (at the end of January 
2020), South Korea(persuaded the general population to wear masks)
-It may be, in part, due to differences in cultural acceptance and 
availability for face masks.



Summary of responses to COVID-19

• Social-distancing
• Early responses: New Zealand  and East Asian countries 

experienced with SARS or MERS
• Without lockdown: Taiwan and South Korea

• Contact-tracing
• South Korea: effective contact tracing with IT, screening in 

exposed people, without the need for a full-scale lockdown

• Face-masks in public
• Very high rates of wearing mask in East Asian Countries (Chen 

et al. 2020)
• Lower rates in EU (Chen et al. 2020) and US (23.6%, March 

17(Clements, 2020)) 



Successful responses to COVID-19 in
several countries

• Main factors of success
• Learning lessons from experiencing SARS and MERS

• Government leadership and civic engagement

• The timing and intensity of testing and social distancing

• Cultural acceptance and availability for face masks

• Strict or effective border control


