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Presenter
Presentation Notes
This is a snapshot of several countries that had very different curves and now I’d like to focus in on four countries who were able to flatten the curve and discuss some of the measures that helped to control and flatten the curve. These may or may not be able to take place in the U.S. 



China

South 
Korea

Hong 
Kong

Singapore

Hubei 
Province

Focus on Four Responses:

Vulnerable due to proximity of initial outbreak in 
Hubei Province

~5 million people 
traveled from Wuhan 

before restrictions. 

Presenter
Presentation Notes
I’ve identified three countries and one territory that have used innovative approaches to help flatten the COVID-19 curve. Each of these locations had the potential for a large outbreaks of COVID-19 due to their proximity to China. Approximately 5 million people left the city of Wuhan (in Hubei province) after the onset of COVID-19 and before travel restrictions were in place, many returning to surrounding countries and territories. 



Singapore

Singapore’s Strategies: 
Containment

Travel Restrictions High Levels of Testing

• Strict international travel restrictions 
Returning citizens stay at home order 
for 14 days 

• Temperature screening at borders, all 
buildings and airports

• Rapid test development and lax 
testing requirements.

• Free testing in public hospitals
• All symptomatic patients tested 

- at peak, over 2,000 tests /day

Confirmed Cases 926

Deaths 3

Recovered 240

Population 5.8M

First country to have 
highest confirmed cases 

outside of China.

Updated on 3/31/20

Presenter
Presentation Notes
Singapore’s Strategies: Singapore is a small island with a population of 5.6 million. Singapore’s government is defined as a “parliamentary representative democratic republic.” Singapore was the first country to have the highest number of cases as China. In the wake of the COVID-19 Pandemic, Singapore focused their efforts on increasing travel restrictions: Travel Restrictions Tight control over immigration: travel restrictions began for those from mainland China and expanded. Restrictions from China began even before the WHO said It was necessary, Currently restricting global visitors. Singapore residents must undergo a 14 day “stay home notice”  upon returning from travel. Early temperature screening at airport and other entry points. In addition, Singapore promoted testing: Testing High levels of testing: at the start of the outbreak, labs in Singapore began developing testing kits. All public hospitals able to conduct free COVID-19 testing.Pneumonia and influenza patients as well all those with fever are tested—at peak 2,000 per day.  Office buildings that remained open early in the outbreak, beginning in February, would regular temperature test workers at the beginning and end of work. 



Singapore’s Strategies: Strict quarantine measures & no lockdown

• Stay at home notice for contacts or travel/masks delivered. 
• Mandatory hospital or isolation facility stay for individuals testing 

positive to COVID-19
• Daily Economic assistance for those quarantined: SGD $100 (USD $75)
• All upper respiratory infections quarantined even if COVID-19-negative
• Strict social distancing measures in effect: Lack of total lockdown

GPS Quarantine Surveillance

MoH and police-enforced with fines

Temperature testing in public spaces

Presenter
Presentation Notes
Singapore’s Strategies: Quarantine Measures All people who tested positive must stay in the hospital to reduce home spread. Hospitals fees are covered by the Singaporean government - If a patient still tests positive for COVID-19 in the hospital but is functioning fine, can be transferred to a government run isolation facility All those with Upper Respiratory Infections were given 5 days quarantine. People who interacted with confirmed cases must remain home in quarantine with multiple text messages/reminders.  When receiving text messages, people are required to click on a link that identifies where they are to ensure they are still under quarantine. Contract tracing helps prevent spread through more communities, as people who were in contact with affected individuals are called and then given tests. If quarantined, individuals are given a daily economic assistance of SGD $100 (USD $75)While Singapore has implemented more restrictive measures in recent days, it has not gone into a total lockdown. Singapore maintained their economy by keeping places of work and schools open. Singapore did not create “shelter in place”-like mandates like those we have in the US.   Anyone entering a public building (e.g. office, shopping center etc.) must have temperature taken



Singapore’s Strategies: Unified government response & transparent communication

Unified government response & streamlined 
communications Daily Whats-App 

Messaging “COVID-19 Chronicles”

Presenter
Presentation Notes
Singapore’s Strategies also included a Unified Government response: Unified Government ResponseThis photo shows Prime Minister of Singapore, Lee Hsien Loong (pronounced: Lee Shen Long) as he addresses the country on March 12, 2020. There are regular meetings between Regional Health system managers, hospital leaders, and the ministry of health to help coordinate a response. EG: The Ministry of Health and the Singapore Police Force collaborate together to enable contact tracing.This promotes a unified government and healthcare system response in Singapore.Singapore’s government also facilitated regular communication on mainstream media to keep residents informed:Communication EffortsDaily WhatsApp messages to country to communicate and keep public informed. “COVID-19” Chronicles to educate the public about COVID-19 to emphasize behavioral change as well as the importance of social-distancing.Additional comics focus on avoiding panic hoarding, caring for the elderly, and other topics. Details of COVID-19 patients are made publicly available online by MoH. Details available online include: age, date of confirmation, hospital admitted, age, gender, nationality, travel history, exposure, and links to other cases (Eg – family members of a different case #)



Singapore’s Strategies: Containment Solutions

• Cell phones with the app communicate via 
Bluetooth networks to enable contact tracing 
for 21 days – calculate the distance between 
people. 

• Allows early notification of exposure to 
COVID-19 positive person.

• The app has been installed by more than 
620,000 people and is now freely available to 
developers around the world.

TraceTogether app
Benefit : MoH is better-informed about who 

needs quarantine.
Con: privacy 

Presenter
Presentation Notes
Singapore has also employed a number of High Tech- Containment Solutions to curb the spread of COVID-19 including: TraceTogether App: Singapore encourages citizens to download and use the TraceTogether app which enables contact tracing through Bluetooth networks. Rather than tracking users, the app calculates distances between them. With the information gathered from the app, health authorities are better-informed about who needs to go into quarantine and can focus their resources on those who most need assistance.The app has been installed by more than 620,000 people and is now freely available to developers around the world.



Singapore’s Strategies: High Tech- Solutions

Implementing Robots

Benefit: Use of robots reduced hospital 
transmission and lowered risk to HCW while 

conserving PPE 

• Robots, like the BeamPro, are used to deliver 
food, medicine and other supplies to patients 
in isolation.

• Cleaning robots used in hospitals help to 
maintain sanitation standards

Presenter
Presentation Notes
Singapore has begun implementing robots in hospitals treating COVID-19 patients: Implementing Robots: The BeamPro robot is being used in Singapore’s hospitals and can deliver medication and meals so nurses and staff members would not have to put on and dispose of personal protective equipment (PPE) each time they enter and exit an isolation room.Other robots focus on sanitation and can more effectively clean large surfaces. Robots like these reduce hospital transmission of COVID-19 and lowers the risk to HCW while conserving PPE. 



South Korea

South Korea’s Strategies: Rigorous Testing

• Mobilized companies for rapid test development  100,000 kits / day
• 600 testing centers across the country  innovative testing strategies
• Conducted over 300,000 tests (at peak ~15,000/day)
• More testing per capita than any other country minimized community 

transmission
• Government financed testing and centers 

A drive through testing station A walk-in testing station outside a hospital

Confirmed Cases 9,786

Deaths 162

Recovered 5,408

Population 51.2M

Updated on 3/31/20

Presenter
Presentation Notes
South Korea’s main strategy for reducing the spread of COVID-19 is their focus on ramping up and maintaining high levels of testing. Rigorous Testing:Before the virus hit South Korea, the government mobilized companies to create COVID-19 tests and gave them quick approval to mass produce devices  this has enabled the country to make 100,000 kits each day. The government also created hundreds of testing centers  (~600) across the country for quick and easy testing  of the public.  These are being distributed globallyDisruptive innovation with drive through stations - there have been dozens of “Drive through” stations  which we have mimicked in the US! This helps to catch the disease early before it spreads. So far, South Korea has conducted more than 300,000 tests and has screened more people than any other country, and can conduct 15,000 tests each day.This high volume of testing helps to catch the virus early, and prevent community spread / transmission. 



• Advanced contact tracing using Big Data (security 
cameras, smart phone apps, & credit cards)

• Data transparent & available to public  accessible 
testing & hotspot avoidance 

• Regular text messages to at risk communities near 
outbreaks

• Aggressive thermal imaging checks at all restaurants, 
hotels and large buildings 

• New laws to prioritize community security over 
individual privacy during outbreaks.

South Korea’s Strategies: High Tech- Surveillance, Quarantine, and Communication

Airport temperature checks 

Residents living without strict lockdowns

Lack of strict lockdown strategies & movement 
restriction

Presenter
Presentation Notes
Like Singapore, South Korea has focused efforts on key areas including high tech- surveillance, quarantine measures and communication efforts. The government has revised laws to prioritize social security over individual freedoms (during periods of infectious outbreaks)Laws allows the country to publicize information South Korea has developed an advanced, high technology system to trace individuals who were exposed to the virus or had contact with an infected personThis includes using data from security cameras, smart phones, and credit cards to track an individuals’ movement and then encourage those who might have been exposed to get tested to prevent further transmission.Information about where infected individuals traveled is publicly available on the web / on cell phone apps  empowers people to get tested, and prevents them from traveling to high risk areas. While this poses a huge risk to privacy, it has been an effective way of reducing the impact of the pandemic in South Korea. People who have been infected are quarantined, and tracked using a cell-phone app. If people break quarantine, they are heavily fined Similar to Singapore, South Korea hasn’t focused on strict lockdown mandates and has managed to keep most factories and restaurants open – SCHOOLS closed however



Presenter
Presentation Notes
This graph shows the South Korea’s testing efforts relative to other countries. At the start of the outbreak, South Korea had higher levels of testing than any other countries. South Korea’s testing efforts have now been surpassed by UAE. As you can see, as of March 19, the US has done a fraction of the testing underway in South Korea. 



A bold &  aggressive approach that changed the course of the rapidly escalating pandemic

China’s Strategies

A bold & aggressive 
approach that changed the 

course of the rapidly 
escalating pandemic 

Confirmed Cases 81,518

Deaths 3,305

Recovered 76,057

Population 1433.8M

Updated on 3/31/20

Presenter
Presentation Notes
This is a photo of: Yingwuzhou Yangtze (Pronunciation: Yangwoozao Yanshe) River Bridge in Wuhan, China. Throughout the outbreak, China has maintained a bold and aggressive approach that has changed the course of the the rapidly escalating pandemic. 



China’s Strategies

Strict control of 
movement via quarantine 

& social distancing in 
Hubei province & major 

cities

Rapid deployment of
HCW (>40,000) and 
epidemiologists to 

Hubei province

Expanded hospital 
infrastructure (3 new 

hospitals; 16 temporary); 
Swift testing 
development

Presenter
Presentation Notes
China’s Strategies: Travel Restrictions Strict control of movement in major cities.  Neighborhoods in Hubei Province were closed off to non-residents and residents were unable to leave the province. As of 3/24/20, China is lifting travel restrictions on Hubei province. Quarantine MeasuresMandated quarantine for those at risk: in Hubei Province, citizens subject to cordon sanitaire (~59.2M people)In addition, China implemented aggressive social distancing measures beginning in January 2020. Medical InfrastructureHealthcare workers were deployed to Hubei Province (>40,000)>50,000 hospital beds were opened for COVID-19 patients (including 3 new hospitals + 16 temporary module hospitals. 



China’s Strategies: High Tech- Solutions

• China implemented an unprecedented 
surveillance strategy 

• Included employing drones to monitor 
movement and reduce social 
gatherings

• Drones sensed temperatures and 
determined who in a crowd had a fever 
 automatically alerted officials

Drones for crowd & temperature monitoring Benefit: With drones, police were able to 
enforce strict social distancing measures & 

monitor fevers

Presenter
Presentation Notes
China’s Strategies: High Tech- Solutions:One high tech- strategy used by Chinese officials is the deployment of drones for crowd and temperature monitoring. This fits into China’s unprecedented surveillance strategy which aims to monitor movement of citizens and reduce social gatherings. A benefit of China’s use of drones is that police are able to enforce strict social distancing measures and monitor fevers on a large-scale basis. 



Hong Kong

Confirmed Cases 715

Deaths 4

Recovered 128

Population 7.4M

Hong Kong’s Strategies

• Implemented early in the crisis
• Closure of schools, businesses, 

amusements parks and large 
gatherings

• Wrist bands for tracking those in 
Quarantine. 

• Daily public press release of COVID-19 
positive cases.

• Information included: date of positivity, 
symptoms, street location, date of 
discharge from hospital.

Public Sharing of CasesStrict Social Distancing

Updated on 3/31/20

Presenter
Presentation Notes
Hong Kong’s Strategies: Travel Restrictions: Hong Kong implemented travel orders to limit travel coming from mainland China first and then other countries globally. Now, implementing strict 14-day quarantines from international arrivals to reduce risks of imported cases.  Airport is restricting international transfers. Hong Kong is also not allowing arrival of any non-Hong-Kong residents. Wrist bands for tracking those in quarantine – given it at airport and people asked to download an app Quarantine: Since early February, there has been a mandatory 14-day quarantine for travelers from mainland China. Quarantine orders have now been implemented for international travels, as well as those who have been in close contact with confirmed cases Communication Efforts: There is widely accessible information online with information on the cases in Hong Kong (including the age of the person infection and their building); individuals can also access maps with the locations of where people are quarantined.  



Focus on Four Responses:

Commonalities

Extensive preparation
post 2003 SARS-CoV

epidemic

Aggressive testing & 
transparent case 

reporting

Swift & decisive  
physical 

distancing

Frequent, consistent 
and coordinated public 
health communication

Commonalities

China South KoreaHong KongSingapore

Presenter
Presentation Notes
In addition, South Korea, China, Hong Kong, and Singapore all share a number of different themes in their response which countries across the global can learn from. Broadly, these include: - Extensive preparation post 2003 SARS-CoV epidemic- Swift & decisive  social distancing- Aggressive testing & transparent case reporting- Frequent & consistent public health communication



Vò, Italy

Public Health Experiment in Vò, Italy: Containment Possible

First testing (2/29): 
3% of residents 

tested positive for 
COVID-19

Strict Quarantine & 
Isolation Measures

Second testing (3/8):
0.25% of residents 
tested positive for 

COVID-19

• Authorities closed the town’s 
borders on February 23, 2020.

• Implemented mass testing of 
all residents in February. 

• No new cases as of March 23, 
2020. 

Non-residents blocked from entry.

• Population of 3,300
• Location of Italy’s first 

COVID-19 death

Presenter
Presentation Notes
Public Health Experiment in Vo, Italy: A small town in Italy with a population of a little over 3,000 people was the location of Italy’s first COVID-19 death. Authorities implemented an experiment in Vo by closing off the town’s borders and implementing mass COVID-19 testing of the town’s residents. After the first testing, in which 3% of the population tested positive, authorities implemented strict quarantine and isolation measures. Weeks later during the second testing the infection rates had reduced to 0.25% testing positive. This experiment serves as evidence that strict quarantine and isolation measures work to reduce spread of the virus.  



Iran

Iran: Clash of Religion and Public Health

Qom, Iran: 
• City is the largest center for Shi’a Muslim 

scholarship in the world
• Significant pilgrimage destination
• First, officials refused advice to close holy sites 
 massive viral dissemination

• Sites have since been closed  angry crowds 
have broken barricades  

Measures in Place: 
• “Unnecessary travel” prohibited
• Traveler screenings (temperature)
• Punitive measures against those who violate 

quarantine

Confirmed Cases 44,606

Deaths 2,898

Recovered 14,656

Population 82.9M

Updated on 3/31/20

Presenter
Presentation Notes
Iran: Clash of Religion and Public Health COVID-19 in Iran has brought to light a perfect storm of religion and public health: Qom, Iran is the largest center for Shi’a Muslim scholarship in the world and is a significant pilgrimage destination. At first, officials refused to close holy sites that are licked, kissed, and touched by visitors. This led to massive dissemination of the virus in Qom. Though the sites have since been closed, angry crowds have broken down barricades in an effort to reach the holy sites. Iran does have some measures in place to curb the spread of the virus including prohibiting unnecessary travel, traveler temperature screenings and punitive measures against those who violate quarantine. 



Diverse Global Response to COVID-19:

India:
Has implemented 

lockdowns, forcing a 
massive migration or 

migrant workers back to  
rural villages. 

United States: 
Surpassed China – State by 

state health policies. 
Lack of testing. 

Taiwan:
Central coordination: 

Used big data analytics, 
new technologies, and 

proactive testing in 
COVID-19 response

Presenter
Presentation Notes
Taiwan: Use of big data analytics, new technologies and proactive testing to handle the COVID-19 response. CECC coordinates efforts by various ministries, including transportation, economics, labor, and education and the Environmental Protection Administration, among others. CECC has implemented 124 action items in response to COVID-19. India: India’s Prime Minister, Narendra Modi announced a total lockdown. This lockdown has caused many migrants to lose their jobs and return to their rural village homes. Resulting in a large migration. United States: The U.S. has surpassed China with the highest number of confirmed COVID-19 cases. Lockdown policies are in effect in some states including New York and California where “shelter in place” orders are in effect. France: Despite a lockdown (more rigid than that in Italy), cases are growing in France. This causes a strain on France’s centralized healthcare system. 



Interdependence Sovereignty

Shared Global Governance

Pandemic infectious 
disease

Climate changeAir pollution

Relates to the ability of countries to control threats that transcend borders

Frenk et al. New Eng J Med  2013; 368 (10), 936-942.

Presenter
Presentation Notes
Interdependence sovereignty relates to the ability of countries to control threats that transcend bordersClimate change, air pollution, and pandemic infectious diseases all require states should use shared global governance to address issues of  interdependence sovereignty.  



• Planetary Health - impact of land use, 
deforestation, and climate change upon 
emerging infectious diseases

• Surveillance to detect emerging zoonotic 
diseases in animals and humans (IHR and 
One Health)

• Evidence-based interventions to build 
community resilience to prevent, adapt, 
and respond to pandemics  

Environmental 
Health

Animal 
Health 

Human 
Health

Best Practices & The Future:
Human and Planetary Health

Presenter
Presentation Notes
One Health recognizes that the health of people is connected to the health of animals and the environment. It is a collaborative, multisectoral, and transdisciplinary approach—working at the local, regional, national, and global levels—with the goal of achieving optimal health outcomes recognizing the interconnection between people, animals, plants, and their shared environment.Animal Health—One Health/SurveillanceQuantify impact of land use change and deforestation on disease Quantify impact of climate and extreme weather events on migration and diseaseClimate change and emerging novel virusesImportance of evidence-based data with incentives to report
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