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Surveillance
• 질병관리청 감염병감시과 책임연구원

Control
• 경기도청 감염병관리과 역학조사관

Research
• 홍콩의대 WHO협력 감염역학관리 연구소

onehealth.or.kr
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Background

Diagnosis/treatment of 
each patient’s problem

Diagnosis/management of 
problems in community
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Background
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• Example of simple SOAP note

Subjective : Complaint, symptoms

Objective: Physical exam and test result

Assessment: Diagnosis

Plan: Plan for diagnosis and treatment

｜  Problem based learning
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Background
Anatomy  Transmission dynamic PHSMs

https://www.mentimeter.com/app/presentation/al23u6bwbz2c1v6eig4jh27fzoy9e2fh/edit?question=b797g5rtcksw
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1. Anatomy

2. Transmission dynamics

3. PHSMs (Public health and social measures)

• Incubation period

• Serial interval

• Effective reproduction number

• Superspreading events

• Pharmaceutical interventions

• Nonpharmaceutical Interventions

Anatomy   Transmission dynamic  PHSMs
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Anatomy Transmission dynamic  PHSMs

S
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Ryu S, et al. Viruses 2022

Anatomy Transmission dynamic  PHSMs

O
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• Description of case

Public health authorities published the reports including information 
of infectee (time, place, person) & information of symptoms

Anatomy Transmission dynamic  PHSMs

O
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Anatomy Transmission dynamic  PHSMs

Lee H, et al. 2020 J Infect Chemo.

O
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• Probability of 𝑥𝑖 = 
𝑛𝑜.𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑥𝑖
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Anatomy Transmission dynamic  PHSMs

Lee H, et al. 2020 J Infect Chemo.
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99th percentile: 15 days
Probability σ𝑖=1

𝑛 𝑥𝑖 = 99%P
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Lee H, et al. 2020 J Infect Chemo.

Anatomy Transmission dynamic  PHSMs

Median incubation period of COVID-19 
was 3.0 days (95% CI, 0.6-8.2).

A



13Lauer SA, et al 2020 J Internal Med.

Anatomy Transmission dynamic  PHSMs

101 out of every 10000 cases
will develop symptoms after
14 days of active monitoring.

99th percentile

Median incubation period of COVID-19 
was 5.1 days (95% CI, 4.5-5.8).

Days from infection to illness onset
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Anatomy Transmission dynamic  PHSMs

P
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Anatomy Transmission dynamic  PHSMs

S

“No evidence for asymptomatic transmission from COVID-19 patients?”
- 28 Jan. 2020
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Li Q, et al. NEJM 2020

Anatomy Transmission dynamic  PHSMs
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Ryu S, et al. Viruses 2022

Anatomy Transmission dynamic  PHSMs
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Hwang H, et al. J Infect Dis. 2022

Anatomy Transmission dynamic  PHSMs
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Ryu S, et al. Emerg Infect Dis 2020

Anatomy Transmission dynamic  PHSMs



20

Ryu S, et al. Emerg Infect Dis 2020

79 pairs in 44 clusters

Anatomy Transmission dynamic  PHSMs

A
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Ali ST, et al. Science 2020

• Serial interval was shortened over time 
by nonpharmaceutical interventionsP
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Ryu S, et al. BMC Infect Dis 2021 Ryu S, et al. Emerg Infect Dis 2022

SARS-CoV-2 Wild type in 2020Delta variant in 2021 Omicron variant in 2022

Kim D, et al. Viruses 2022

Anatomy Transmission dynamic  PHSMs

P



23

Kim BI, et al. JMIR Public Health Surveill. 2024

Anatomy Transmission dynamic  PHSMs

P



24https://blog.naver.com/yuseongguExpo bridge, Daejeon South Korea
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1. Anatomy

2. Transmission dynamics

3. PHSMs (Public health and social measures)

• Incubation period

• Serial interval

• Effective reproduction number

• Superspreading events

• Pharmaceutical interventions

• Nonpharmaceutical Interventions

Anatomy   Transmission dynamic  PHSMs



26

Anatomy Transmission dynamic  PHSMs

S
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Effective reproduction number (Rt)

- Mean number of infections generated 

by a primary case at time t 

※ Critical threshold = 1

- Classical Rt estimate based on symptom onset 

※ Cori’s or Wallinga’s method

Anatomy Transmission dynamic  PHSMs

O
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Anatomy Transmission dynamic  PHSMs

Highest alert

Ryu S, et al. Emerg Infec Dis 2020

• Transmissibility was examined by 

estimating daily Rt

• Rt was reduced 33% by public 

alert without strict lockdown.

A
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Anatomy Transmission dynamic  PHSMs

Ryu S, et al. Emerg Infec Dis 2020

P

Ongoing monitoring of Rt can provide relevant information 

to help policymakers control a potential second wave of 

COVID-19.
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Ryu S, et al. BMC Infect Dis 2020

Anatomy Transmission dynamic  PHSMs



January 2, 2023, 
South Korean authorities suspended travel visa issuance 
for inbounding travelers from China

Anatomy Transmission dynamic  PHSMs

Han C, et al. J Travel Med 2023

S
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Anatomy Transmission dynamic  PHSMs

January, 2023 



After relaxing public health measure in 
China, SARS-CoV-2 infection would 
expect at peak on mid December 2022

- 75% of population in Beijing would 
expect to be infected.

Leung K, et al. Nature Medicine 2023

Anatomy Transmission dynamic  PHSMs



34https://www.koreatimes.co.kr/www/nation/2023/01/119_343128.html

https://www.theguardian.com/world/2022/dec/26/china-starts-to-dr
op-quarantine-requirement-for-overseas-passengers

Anatomy Transmission dynamic  PHSMs

O
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Anatomy Transmission dynamic  PHSMs
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Input
• No. of inbound travers
• Probability of travelers infected in China
• Specificity of exit screening test conducted in China
• Domestic cases infected with SARS-CoV-2 

which relying on the Initial Rt (on 10 January 2023)
• Distribution of stay period

Output
• Daily number of SARS-CoV-2 infections in South Korea

Han C, et al. J Travel Med 2023

Anatomy Transmission dynamic  PHSMs

O
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Daily arrivals in 

South Korea

Probability of travelers infec

ted with SARS-CoV-2 

in China

Specificity of PCR test conducted 

in China

90% 70%

1,000 10% 10 30
30% 30 90

5,000 10% 50 150
30% 150 450

10,000 10% 100 300
30% 300 900

Set the scenarios

Han C, et al. J Travel Med 2023

Anatomy Transmission dynamic  PHSMs

O



1-5% differences

Han C, et al. J Travel Med 2023

Anatomy Transmission dynamic  PHSMs

A
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Anatomy Transmission dynamic  PHSMs
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Anatomy Transmission dynamic  PHSMs
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Kim H, et al. Under review 2025
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Anatomy Transmission dynamic  PHSMs
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Anatomy Transmission dynamic  PHSMs
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Anatomy Transmission dynamic  PHSMs

Host factors
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Hwang  H, et al. 2022 J Infect Dis. 
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Anatomy Transmission dynamic  PHSMs
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Anatomy Transmission dynamic  PHSMs

https://k-life.co/events/5131
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1. Anatomy

2. Transmission dynamics

3. PHSMs (Public health and social measures)

• Incubation period

• Serial interval

• Effective reproduction number

• Superspreading events

• Pharmaceutical interventions

• Nonpharmaceutical Interventions

Anatomy   Transmission dynamic  PHSMs
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Public Health and Social Measures

• Options for control

- Pharmaceutical interventions     

- Nonpharmaceutical interventions

Ryu S, et al. 2020 WHO Technical consultation meeting

Anatomy Transmission dynamic  PHSMs
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Ryu S, et al. J Infect Public Heal 2023

Anatomy Transmission dynamic  PHSMs

NPIs
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• Immediate reduction of 
Rt : 16% - 27%

• Overall reduction of Rt :
3% - 10%

Ryu S, et al. J Infect Dis 2020

Anatomy Transmission dynamic  PHSMs

NPIs
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Anatomy Transmission dynamic  PHSMs

NPIs

• Prediction of infection
burden of influenza

• after PHSM relaxation

Ali ST. Lancet Global Health. 2022
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Ryu S, et al. Cold Spring Harb Perspect Med. 2020

Anatomy Transmission dynamic  PHSMs

NPIs
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Anatomy Transmission dynamic  PHSMs

PIs
S
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Anatomy Transmission dynamic  PHSMs

PIs
O

Choi HW, et al. 2023 Frontiers Immun. 

Measure antibodies against the SARS-CoV-2 spike protein (S), known to
develop from both natural SARS-CoV-2 infection and vaccination
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Choi HW, et al. 2023 Frontiers Immun. 

986 children aged 4−18 years (June 2022-January 2023)

A

PIs
Anatomy Transmission dynamic  PHSMs
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Anatomy Transmission dynamic  PHSMs

S

https://www.sciencetimes.co.kr/nscvrg/view/menu/248?nscvrgSn=219986

PIs
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Anatomy Transmission dynamic  PHSMs

O

Kim A, et al. Under review. 2025

PIs
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Anatomy Transmission dynamic  PHSMs

Kim A, et al. Under review. 2025

A
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Anatomy Transmission dynamic  PHSMs

Kim A, et al. Under review. 2025
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Ryu S, et al. JAMA Netw Open. 2022

Anatomy Transmission dynamic  PHSMs
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Anatomy Transmission dynamic  PHSMs
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Choi YS, et al. JKMS. 2024
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Ryu S, et al. Cold Spring Harb Perspect Med. 2020

Anatomy Transmission dynamic  PHSMs
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1. Anatomy

2. Transmission dynamics

3. PHSMs (Public health and social measures)

• Incubation period

• Serial interval

• Effective reproduction number

• Superspreading events

• Pharmaceutical interventions

• Nonpharmaceutical Interventions

Anatomy   Transmission dynamic  PHSMs

Summary +
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Li Ka Shing 

(1928 – 1990)

https://sph.hku.hk/
지역사회 기반 감염병연구
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Stanley Ho Hung-sun

(1921 –2020)

https://www.cuhk.edu.hk/med/ceid/
지역사회 기반 감염병연구
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Lee Kun-hee

(1942 –2020)



Q&A Onehealth.or.kr
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