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Abstract 

This thesis presents projects I conducted between February 2020 to December 2021 to meet the 

competencies of the Master of Applied Epidemiology Program (MAE) of the Australian National 

University (ANU). During this period, I was employed at the Department of Communicable Disease 

Control of the National Institute of Hygiene and Epidemiology (NIHE) in Hanoi, Vietnam.  

 

Chapter 1 – Introduction.  

This chapter provides an overview of my field placement, describes how I met the different MAE 

requirements, and presents other side projects I have been involved in during my MAE that do not fall 

under the MAE competencies. 

 

Chapter 2 – Investigate an outbreak: In-flight transmission of SARS-CoV-2 in Vietnam: Results from 

an outbreak investigation and containment measures. 

This project covers the investigation of and response to an in-flight COVID-19 transmission event in 

Vietnam in March 2020. I took part in the investigations from the beginning which resulted in the 

publication of two journal articles: one on the in-depth investigation of the on-board transmission event 

(Journal Article 1), and another one describing the response activities to prevent community 

transmission (Journal Article 2). We found that one infectious passenger in business class very likely 

infected at least 12 other passengers during a 10-hour flight, many of whom were seated beyond the 

two-row/seat distance threshold that is usually used for contact tracing among airplane passengers. 

Timely, systematic and comprehensive contact tracing of all passengers and their close contacts was 

needed to prevent widespread community transmission.  

 

Chapter 3 – Analyze a public health dataset: Association of public health interventions and COVID-

19 incidence in Vietnam, January to December 2020. 

In this project I analyzed the relation between public health interventions and COVID-19 incidence in 

Vietnam over the course of 2020, which culminated in the publication of Journal Article 3. This 

analysis, which was the first of its kind in Vietnam and the region, identified important associations 

between the timing of public health interventions and changes in the reproductive number of SARS-

CoV-2. 

 

Chapter 4 – Evaluate a surveillance system: After action review of the COVID-19 surveillance system 

in Quang Ninh Province, Vietnam in 2020.  

For this project I conducted a Literature Review on the World Health Organization (WHO)’s After 

Action Review (AAR) toolkit, and used it to evaluate the effectiveness of the surveillance system in 

Quang Ninh province, Vietnam in preventing and controlling COVID-19. This evaluation, presented as 



vi | P a g e  

 

a Final Report in this chapter, was part of a WHO-funded initiative to learn lessons from the COVID-

19 response in Vietnam. While central coordination and adaptive capacity during the emergency were 

identified as strengths, my evaluation also provides important recommendations on how to improve the 

surveillance system in Quang Ninh province, in particular through improved integration of different 

data systems and communication channels between health jurisdictions of Quang Ninh’s healthcare 

system. 

 

Chapter 5 – Design an epidemiological project: User-generated online information in response to a 

COVID-19 outbreak in Vietnam in July – September 2020.  

In this project I investigated so-called ‘infodemics’ related to a COVID-19 outbreak in Da Nang 

province, Vietnam between July and September 2020 by applying content analysis and semantic 

network analysis to publicly available user-generated information from the internet. I conducted two 

separate analyses: one on ‘infodemics’ related to COVID-19 incidence and mortality, which resulted in 

Submitted Article Manuscript 1; and another on ‘infodemics’ in relation to public health 

interventions, which resulted in Submitted Article Manuscript 2. Findings showed that public 

awareness and perceptions were highly correlated with the evolution of COVID-19 incidence and 

mortality (at first) during the outbreak, while misinformation and unverified information related to 

public health interventions that were implemented in response to the outbreak were also prevalent.  

 

Chapter 6 – Other MAE requirements.  

In this chapter I report on other MAE requirements which I completed during my fellowship, namely 

the publication of a Lay Audience Report, the Lesson From The Field, and the Teaching Experience. 
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Introduction to field placement 

I commenced my Master of Philosophy in Applied Epidemiology (MAE) field work placement at 

National Institution of Hygiene and Epidemiology (NIHE) in Hanoi, Vietnam from 9th March 2020.  

 

NIHE operates as a scientific research and public deployment agency under Vietnam Ministry of Health. 

NIHE’s aims is to research on epidemiology, medical microbiology, immunology and molecular 

biology; to research and develop new vaccines for human use; to direct a number of national health 

programs; to advise Vietnam Ministry of Health on preventive medicine strategies and measures; and 

to provide postgraduate training and field placement for higher medical students across the country. 

NIHE is one of four major Pasteur institutes in Vietnam, and focus on public health program and 

research for 10 Northern provinces. I was located in Department of Communicable Disease Control at 

NIHE, under supervision of Dr Nguyen Cong Khanh. The department included two working office 

focusing on (i) Communicable disease control activities, and (ii) National Immunization Program for 

the Northern region in Vietnam. The department is the focal point for surveillance system of 

communicable disease in Northern region, and operates the Emergency Operation Center for Hanoi and 

six other provinces in the region. 

 

Summary of field placement activities 

My main responsibility in the department is to conduct data input for respiratory disease notifiable 

system for 6 focal hospitals in Northern area and COVID-19 dashboard for case monitoring. This is a 

routine activity by the department to provide updates and monitor confirmed and suspected infectious 

cases in six Northern provinces, Vietnam.  

 

Another job I took on was deployment by National Steering Committee of COVID-19 Prevention and 

Control since March 2020 to support the General Department of Preventive Medicine and national 

Pasteur Institutes in contact tracing and surveillance. I and my cohort colleague – Ms. Ngoc-Anh Hoang 

were involved in building the database for COVID-19 epidemiological data and developing data entry 

and management protocols. This database has been used to generate COVID-19 situation report for the 

office of the Deputy Prime Minister and the Ministry of Health. This database is now also used for the 

national COVID-19 monitoring dashboard, managed by NIHE and we were in charge of its data input 

during our field placement also. My role was included case and contacts tracing, interviewing, and 

collaborate with local authorities and health agencies in detecting, tracing, and quarantining any risky 

contacts with potential COVID-19 exposure. My colleague and I also contributed in develop the 

protocol for contact tracing among passengers and close contacts of passengers on flights with COVID-

19 confirmed case in Vietnam. This protocol is still being used by contact tracers and includes 

standardized forms to monitor contact tracing, and scripts for phone calls covering a variety of specific 
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situations. During this time, we had been working collaboratively with colleagues from General 

Department of Preventive Medicine, the Ministry of Health, the Ministry of Science and Technology, 

Hanoi Medical University, Hanoi University of Public Health, Hanoi University of Science and 

Technology, and private companies. We also led groups of medical and public health students for 

remote contact tracing activities and case investigations. Until November 2021, we were both involved 

with four major community outbreaks, and conducted contact tracing for nearly all flight passengers on 

flights with COVID-19 confirmed cases in March 2020.   

 

Summary of MAE requirements 

A. Core requirements 

1. Investigate an acute public health problem or threat (Chapter 2) 

- In-flight transmission of SARS-CoV-2 in Vietnam: Results from an outbreak investigation and 

containment measures. 

 

2. Analyze a public health dataset (Chapter 3) 

- Association of public health interventions and COVID-19 incidence in Vietnam, January to 

December 2020. 

 

3. Evaluate a surveillance system (Chapter 4) 

- After action review of the COVID-19 surveillance system in Quang Ninh Province, Vietnam 

in 2020. 

 

4. Design and conduct an epidemiological study (Chapter 5) 

- User-generated online information in response to a COVID-19 outbreak in Vietnam in July – 

September 2020. 

 

B. Other requirements 

1. Literature review (Chapter 4) 

- After Action Reviews for emergency preparedness and responses to infectious disease 

outbreaks: a literature review. 

 

2. Report to a non-scientific audience (Chapter 6)  

- Quach Ha Linh, Pham Quang Thai (2021) “Equality in COVID-19 vaccination administration 

– a dilemma” (“Bình đẳng trong sử dụng vắc-xin COVID-19 – bài toán khó”), Suc Khoe & Doi 

Song – Official press representatives of Vietnam Ministry of Health, Vol 4 (4973), 7 Jan 2021. 
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Available at: https://suckhoedoisong.vn/binh-dang-trong-su-dung-vac-xin-covid-19-bai-toan-

kho-n185112.html. 

 

3. Publication or advanced draft submission to an international peer-reviewed journal 

Published: 

- Hoang NA#, Pham QT#^, Quach HL^, Nguyen CK, Colquhoun S, Lambert S, Duong HL, Tran 

QD, Phung CD, Tran ND, Ngu DN, Tran AT, Nguyen TBH, Dang DA*, Vogt F*. Re-positive 

testing, clinical evolution and clearance of infection: results from COVID-19 cases in 

isolation in Vietnam (accepted for publication in Western Pacific Surveillance and Response). 

- Quach HL#, Nguyen CK#^, Hoang NA^, Pham QT, Tran ND, Le TQM, Do HT, Vien CC, Phan 

TL, Ngu DN, Tran AT, Phung CD, Tran DQ, Dang QT, Dang DA*, Vogt F*. Association of 

public health interventions and the COVID-19 incidence in Vietnam, January to 

December 2020. International Journal of Infectious Disease. S1201-9712(21)00600-7.  

Published 2021 July 28. doi: 10.1016/j.ijid.2021.07.044. 

- Quach HL#, Hoang NA#, Nguyen CK^, Pham QT, Phung CD, Tran ND, Le QMT, Ngu DN, 

Tran AT, La NQ, Tran DQ, Nguyen TT, Vogt F*, Dang DA*. Successful containment of a 

flight-imported COVID-19 outbreak through extensive contact tracing, systematic testing 

and mandatory quarantine: Lessons from Vietnam. Travel Medicine and Infectious 

Disease. 42:102084. Published 2021 May 26. doi: 10.1016/j.tmaid.2021.102084. 

- Pham TQ#^, Hoang NA#, Quach HL^, Nguyen KC, Colquhoun S, Lambert S, Duong LH, Dai 

Tran Q, Ha DA, Phung DC, Ngu ND, Tran AT, La NQ, Nguyen TT, Le TQM, Tran ND, Vogt 

F*, Dang DA*. Timeliness of contact tracing among flight passengers during the COVID-

19 epidemic in Vietnam. BMC Infectious Diseases. 21(1):1-9. Published 2021 Apr 28. doi: 

10.1186/s12879-021-06067-x. 

- Nguyen KC#^, Pham TQ#, Quach HL, Hoang NA, Phung CD, Tran ND, Le TQM, Ngu DN, 

Tran AT, La NQ, Tran DQ, Nguyen TT, Vogt F*, Dang DA*. Transmission of SARS-CoV 2 

during long-haul flight. Emerging Infectious Diseases. 26(11):2617. Published 2020 Sep 18. 

doi: 10.3201/eid2611.203299. 

 

Submitted: 

- Quach HL#, Nguyen CK^, Pham QT, Hoang NA, Do THH, Nguyen TD, Ninh VC, Field E, 

Dang DA, Tran ND, Pham TCH, Tran AT, Nguyen TH, Ngu DN*, Vogt F*. After action 

review of COVID-19 surveillance system in Quang Ninh Province, Vietnam in 2020. 

Submitted to Asia Pacific Journal of Public Health in November 2021.  

- Quach HL#^, Pham QT, Hoang NA, Phung CD, Nguyen VC, Le HS, Le CT, Bui TMT, Le HD, 

Dang DA, Tran ND, Ngu DN, Vogt F*, Nguyen CK*. Using ‘infodemics’ to understand 

public awareness and perception of SARS-CoV-2: a longitudinal analysis of online 

https://suckhoedoisong.vn/binh-dang-trong-su-dung-vac-xin-covid-19-bai-toan-kho-n185112.html
https://suckhoedoisong.vn/binh-dang-trong-su-dung-vac-xin-covid-19-bai-toan-kho-n185112.html
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information about COVID-19 incidence and mortality during a major outbreak in 

Vietnam, July - September 2020. Submitted to Journal of Medical Internet Research in 

September 2021.  

- Quach HL#^, Pham QT, Hoang NA, Phung CD, Nguyen VC, Le HS, Le CT, Le HD, Dang DA, 

Tran ND, Ngu DN, Vogt F*, Nguyen CK*. Understanding COVID-19 ‘infodemics’: An 

analysis of user-generated online information about public health interventions during a 

SARS-CoV-2 outbreak in Vietnam, July – September 2020. Submitted to Health 

Informatics Research in September 2021. 

# (shared) first authorship 
* (shared) last authorship 
^ (shared) corresponding authorship 

 

4. Conference presentation 

- Quach HL, Hoang NA, Nguyen CK, Thai PQ, Vogt F, ‘In-Flight Transmission of SARS-

CoV-2 During a Long-Haul Flight: Results from an Outbreak Investigation in Vietnam 

and Implications for Future Air Travel’. Oral presentation, Southeast Asia and Western 

Pacific Bi-Regional Field Epidemiology Training Program COVID-19 Online Conference 

(virtual conference), 09-12 November 2020. (Awarded First Place Outstanding Presentation). 

- Quach HL, Hoang NA, Nguyen CK, Thai PQ, Vogt F, ‘In-Flight Transmission of SARS-

CoV-2 During a Long-Haul Flight’. Video presentation, Special Edition - Australasian 

COVID-19 Virtual Conference (virtual conference), 9 December 2020. 

- Quach HL, Hoang NA, Nguyen CK, Pham QT, Phung CD, Le HS, Le CT, Vogt F, 

‘Understanding COVID-19 ‘infodemics’: An analysis of user-generated online 

information about public health interventions during a SARS-CoV-2 outbreak in 

Vietnam, July – September 2020’. Oral presentation, 10th Southeast Asia and Western Pacific 

Bi-regional TEPHINET Scientific Conference (virtual conference), 01-05 November 2021.  

 

5. Teaching (Chapter 6) 

- Lessons from the field: Introduction to MicrobeTrace (May 2021) 

- Teaching experience: Introduction to MicrobeTrace (June 2021) 

 

6. Coursework  

- POPH8915 (Outbreak Investigation): Semester 1, 2020  

- POPH8917 (Public Health Surveillance): Semester 1, 2020  

- POPH8913 (Analysis of Public Health Data): Semester 2, 2020 

- POP8916 (Issues in Applied Epidemiology): Semester 1, 2021 

- POPH8914 (Methods in Applied Epidemiology): Semester 1, 2021. 
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Other activities 

During my time in MAE and NIHE, I also participated in several side projects.  

 

Project 1: Assessment of immune response, implementation process and Tetanus – diphtheria (Td) 

vaccination response in 7-year-old children in Yen Bai province in 2020. 

This was a research project undertaken by the Northern Region National Immunization Program at 

Department of Communicable Disease Control, NIHE. The project followed a Td-vaccination 

campaign for 7-year-old in Yen Bai province, Vietnam, focusing on assessing immune response, 

implementation process and post-Td post-vaccination response in vaccinated population. The project 

was implemented from October 2020 to March 2021, and both my colleague and I were involved from 

the beginning. My role included conducting literature review, grant proposal, dispatch preparation, 

budget finalization, translation, participating in interview for healthcare workers, parents and teachers 

in the province. 

 

Project 2: Increase the coverage of tuberculosis vaccination through reorienting and restructuring 

hospitals' vaccination systems in six Northern provinces, Vietnam 

This was also a research project undertaken by the Northern Region National Immunization Program 

at Department of Communicable Disease Control, NIHE. This project assessed the postpartum 

vaccination system for hepatitis B vaccine in several hospitals in Vietnam. To improve the adherence 

of Bacillus Calmette–Guérin vaccines (BCG) uptake, this project aimed to assess the vaccination 

coverage of BCG vaccines in 6 Northern provinces in Vietnam. The project was funded by World 

Health Organization and implemented from November 2020 to March 2021. and both my colleague 

and I were involved from the beginning. My role included conducting literature review, grant proposal, 

and report writing. 

 

Project 3: Research Project at Australian National University 

This was a collaborated project between Australian National University (ANU), Harvard University 

and National University of Singapore to examining the relationship between country preparedness and 

COVID-19 pandemic. The research was commenced in May 2020. The research team aimed to 

systematically compare the various assessments, indices and benchmarking tools, and the national 

rankings and scores yielded by these tools with actual country-level outcomes of the COVID-19 

pandemic. I applied and was involved in the research project as a student assistant, and participated to 

compile a database of country-level COVID-19 outcomes data including COVID-19 incidence and 

related public health interventions. The project ended in July 2020, final result was an advanced 

manuscript named “National pandemic preparedness indicators were associated with better early 
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performance, but not in the largest countries” (accepted for publication to Health Policy and Planning 

in September 2021) and all students participated were credited in acknowledgement.  

 

Project 4: ANU HISoc X Nasio Trust Summer Internship Program 

This is a virtual summer internship program between the ANU’s Humanitarian Innovation Society 

(ANU HISoc) and the United Kingdom-Kenya based NGO - The Nasio Trust, the Mumias West 

Technical and Vocational College, and ANU Humanitarian Engineering to establish local student-led 

initiatives in Mumias, Kenya through a 7-week virtual internship program running 7 December 2020 - 

7 February 2021. I participated in the program from November 2020 to February 2021 in the Health 

Application Team. My team’s responsible included developing a data collection app for community 

health volunteers within the local network, and I was in charge of data collection engine development 

and user experience design. I worked closely with student volunteers in ANU and healthcare volunteers 

in Kenya to conduct stakeholder research, developing and prototyping the application, and pilot run the 

app in February 2021. The app was launched successfully in March 2021 for Kenyan community 

volunteers.  

 

Project 5: Online Crisis Simulation Workshop  

This workshop was held by Global Health Innovation Policy Program on March 18 and 19, 2021. Four 

groups of graduate students and professionals from diverse backgrounds in regional affairs, 

international relations and health participated. I was assigned in “China” group and discussed global 

development and decisions in light of the ongoing COVID-19 pandemic. 
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In-flight transmission of SARS-CoV-2 in Vietnam:  

Results from an outbreak investigation and containment measures 
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Prologue 

Background 

Early into 2020, when the world was introduced to the magnitude and public health threats of COVID-

19, Vietnam was one of the first countries to report COVID-19 cases outside of China. With close 

proximity and shared border with the then COVID-19 epicenter, Vietnam was particularly vulnerable 

with the importation of new cases and potential spillover to community transmission. The first three 

COVID-19 outbreaks reported in Vietnam were composed of eight imported cases with epidemiological 

links to Wuhan, China, and eight secondary cases in community. At the end of February 2020, most 

border control was focused on China inbound and outgoing travel, some was imposed on South Korea, 

Iran, and Northern Italy due to these countries’ escalating COVID-19 situation. Into March 2020, as 

international travel was still operating, the first COVID-19 imported case from a novel source – London, 

United Kingdom was reported in Hanoi, Vietnam after a long-haul international flight.  

 

My role 

Since January, National Institute of Hygiene and Epidemiology (NIHE) was responsible to conduct 

surveillance and SARS-CoV-2 confirmation test for all suspected cases reporting in Northern Vietnam. 

NIHE was also a member of National Steering Committee of COVID-19 Prevention and Control, along 

with Ministry of Health, acting as expert advisers on public health interventions. The institute provided 

training and technical facilities for SARS-CoV-2 testing to all regional Center of Disease Control and 

some regional hospitals. In NIHE, Department of Communicable Disease Control was in charge of 

monitoring the COVID-19 sentinel surveillance system under the national sentinel disease surveillance. 

My field supervisor, in particular, was in charge of COVID-19 contact tracing system, and was a 

member of Rapid Information Response Team, National Steering Committee of COVID-19 Prevention 

and Control.  

 

After my first course block in Canberra, I landed to Vietnam on the same day that the index case of the 

long-haul flight was confirmed, and contact tracing was already in progress. I was introduced right away 

to the Rapid Information Response Team by my field supervisor along with my cohort colleague – Ms. 

Hoang Thi Ngoc-Anh. Quickly we undertook the investigation of the flight as co-investigators. This 

involved conducting contact tracing for all passengers on the flight following possible COVID-19 

exposure to the index case, and managing surveillance data for all confirmed and suspected cases 

(including close contacts of the index case and the passengers in Vietnam). Data management at that 

time was rather rapid and simple, we developed a shared Google Drive account where all data was 

compiled from local Center of Disease Control, COVID-19 designated hospitals and laboratories. 

Manual data input was required, and situation reports were sent in by hours. Meanwhile, contact tracing 

was done through phone call from the Rapid Information Response Team to all contacts we gathered 
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from the flight manifest and close contact’s lists by the index case. As soon as we located a person, a 

rapid protocol was followed to instruct the person to stay isolated, contact the local health staffs (often 

at commune/district health stations) to identify, quarantine the person as soon as possible. We conducted 

follow-up investigation to ensure the person in question was in quarantined. Some passengers were 

particularly hard to trace down, especially foreign tourists. as at that time, flight manifest only contained 

as far as names and passport number. Contact details were scarce, and we had to require assistance from 

embassy, tourism company, and local authorities. Language barriers and remote distance would hinder 

the timeliness of investigation, however, all passengers were understanding and cooperate with the 

process. The investigation took place during seven days after the contact tracing started (from 6 March 

– 13 March), where all traceable passengers, crew members who were still in the country at that time, 

and their close contacts were traced, quarantined and tested for SARS-CoV-2. The outbreak from the 

flight resulted in 15 additional cases with epidemiological link to the in-flight index case, and five 

community cases among close contacts. This outbreak was remarked as the first, and the biggest flight-

related COVID-19 outbreak in Vietnam. The outbreak required national-scale investigation and 

resource, and was the topic of this chapter. In this investigation, Ngoc-Anh and I were both working on 

contact investigation and data compilation. Further into the process of writing the report, I was solely 

in charge of data analysis, report writing and manuscript preparation and submission. During 

submission, I had received guidance and support from my supervisors (Dr. Florian and Dr. Khanh), as 

well as a colleague from US Center of Disease Control in Vietnam – Dr. Matt Moore.  

 

After the outbreak, I was an official member of the team, and was in charge of contact tracing and 

COVID-19 surveillance data system. We were frequently deployed by the team for all major inter-

province outbreak in Vietnam, and at some point, we were staying with the team as the job required 

intensive hour commitment. This was a continued title for me until the end of the Master program, 

which I cherished as a valuable journey as the starting point of every field epidemiologist.  
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Achievements 

This chapter consists of two papers I wrote during my time as a Master of Applied Epidemiology (MAE) 

scholar. The first paper was published on Emerging Infectious Disease in November 2020 (Appendix 

1), reporting on the investigation of in-flight transmission of SARS-CoV-2 during the flight's course. 

The main hypothesis was that the index case - who were symptomatic on the flight - infected 11 other 

passengers on the same business class and three others in the economy class. I was involved since the 

conceptualization of the article until the end of submission (including journal submission, reviewers’ 

responses, and proof-reading). Both my academic supervisor and field supervisor were involved in the 

process, and guided me throughout the submission. The second paper was published on Travel Medicine 

and Infectious Disease in May 2021 (Appendix 2), reporting on the containment effort of Vietnam 

Ministry of Health and National Steering Committee of COVID-19 Prevention and Control to contact 

trace, test, and quarantine all possible passengers on the flight and their close contacts.  

 

I gave oral presentations of the first paper at two international conferences in 2020 (presentations are 

included in Appendix 3), and was awarded Outstanding Presentation at the 9th Bi-regional Training 

Programs in Epidemiology and Public Health Interventions Network Conference 2020 (Pictured 

below).  
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Abstract 1 

Background 

Importation of SARS-CoV-2 through infected air travelers contributed substantially to the global spread 

of COVID-19. However, evidence about the risk of in-flight transmission is scarce. In early March 

2020, we observed a cluster of COVID-19 cases from suspected in-flight transmission among 

passengers and crew on an overnight flight of 10-hour duration from London, UK to Hanoi, Vietnam. 

We aimed to assess the risk of infection due to in-flight exposure to SARS-CoV-2 in order to understand 

the role of long-hail travel in potential super-spreader events. 

  

Method 

We conducted an in-depth epidemiological investigation to the response of the flight outbreak that 

involved contact tracing, systematic testing and strict quarantine to all traced passengers, crew 

members, and their close contacts in community. Logistic regression was used to identify factors 

associated with SARS-CoV-2 infection.  

  

Result 

We identified the index case as a 27-year-old woman with COVID-19 symptoms during the entire 

duration of the flight, who was PCR-confirmed with SARS-CoV-2 infection three days after arriving 

in Hanoi. We detected 14 additional cases among passengers and one among crew members, and five 

community cases. Twelve (80.0%) of the additional passenger cases were seated in business class 

together with the index case. Within business class, the attack rate was 62%, seating proximity to the 

index case was strongly associated with increased risk of infection (Risk Ratio: 7.33; 95% Confidence 

Intervals (95%CI) 1.16 – 46.23). Epidemiological investigations did not provide evidence of 

transmission before or after the flight for any of the additional cases.  

  

Conclusion 

Our findings strongly suggest that in-flight transmission originating from one symptomatic passenger 

caused a large COVID-19 cluster among flight passengers and close contacts in community. The cluster 

was successfully contained through timely, systematic and comprehensive public health responses 

thanks to multiagency collaboration despite delayed index case identification. This is the first in-depth 

analysis providing substantive evidence that air travel can facilitate SARS-CoV-2 super-spreader 

events. This study has significant implications for the safe resumption of air travel as long as COVID-

19 presents a global pandemic threat. 
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Abstract 2 

Background 

The importation of SARS-CoV-2 through air travel poses substantial risks to generate new COVID-19 

outbreaks. Timely contact tracing is particularly crucial to limit onwards transmission in settings 

without established community transmission. 

 

Method 

We conducted an in-depth analysis of the response to a big flight-associated COVID-19 outbreak in 

Vietnam in March 2020 that involved contact tracing, systematic testing and strict quarantine up to third 

generation contacts.  

 

Result 

183 primary contacts from the flight as well as 1,000 secondary and 311 third generation contacts1 were 

traced, tested, and quarantined across 15 provinces across Vietnam. The protracted confirmation of the 

index case at 3 days and 19 hours after arrival resulted in isolation/quarantine delays of 6.8 days 

(Interquartile Range (IQR) 6.3–6.8) and 5.8 days (IQR 5.8–7.0) for primary and secondary cases, 

respectively, which generated 84.0 and 26.4 person-days of community exposure from primary and 

secondary cases, respectively. Nevertheless, only 5 secondary cases occurred. 

 

Conclusion 

A large flight-related COVID-19 cluster was successfully contained through timely, systematic and 

comprehensive public health responses despite delayed index case identification. Multiagency 

collaboration and pre-established mechanisms are crucial for low and middle income countries like 

Vietnam to limit community transmission after COVID-19 importation through air travel.  

                                                      
1 Disclaimer: Third generation contacts were defined as either (i) non-close contacts (>2 m apart/in an open space 

during the incubation period) with a primary and/or a secondary contact or (ii) close contacts (≤ 2 m apart/in a 

closed space during the incubation period) with a secondary contact, between arrival of flight VN54 to Vietnam 

and start of isolation or quarantine. 
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Lessons learned 

I was completely new to field epidemiology before the MAE commencement, outbreak investigation, 

field visit, contact tracing was all new concept to me. Stepping into the National Steering Committee 

of COVID-19 Prevention and Control, even after the POPH8316 Outbreak Investigation course from 

Dr. Philippa Binns in Canberra, I was overwhelmed. The seriousness, the rapidness, the constant phone 

calls and emails and reports in and out, all was to show how COVID-19 has reshaped communicable 

disease surveillance system in Vietnam. During the course of investigating the outbreak, I learned to 

step down, take in information once at a time, and build myself an understanding of how the system in 

place operated.  

 

I also learned that the basic of filed epidemiology is to rapidly react and proactively act to contain 

outbreak, which means you have to utilize raw data and basic software to response to an outbreak in 

real time. As I mentioned, this was the very first stage of COVID-19 in Vietnam, especially at the 

magnitude of international flight with hundreds of passengers dispersing across the country without 

sufficient contact information. What I saw during the first few hours of investigation, not R studio or 

Stata, not fancy visualization software or stage-of-the-art call centers, personal phone was used to 

conduct contact tracing, and data was compiled on all networks, scanned picture, email, online message, 

to a simple Excel spreadsheet.  

 

Of course, as new as the system was in place, many data were lost during the process. We could not get 

data on how many passengers were found at what date, and where, as all contact tracers got lost in the 

urgency to contact as many as possible and produce a close contact list before a suspected case report. 

After the outbreak, as I was in charge of writing the chapter and preparing publications, I had to scrape 

data from many unofficial sources as passengers on the flight were found in 15 provinces across 

Vietnam, and local health agencies were already too busy with COVID-19 situation at their region. I 

learned that while field epidemiology required rapid action and reaction to data, we need to be more 

careful and articulate with database that we have, to help answer the questions after every outbreak: 

what went right, what went wrong, and what was missing. The importance of data availability can make 

or break the investigation, and therefore the publication possibility afterward.  

 

Public health impact 

Our findings have several implications for international air travel, in particular since several countries 

have resumed air travel despite ongoing transmission. While thermal imaging and self-declaration of 

symptoms did not detect the probable index case who boarded the flight with symptoms, the study 

pointed out that more intensive screening is required. In addition, long-haul flights can lead not only to 

importation of COVID-19 cases but can provide conditions for super-spreader events. The number of 
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probable secondary cases detected on the flight itself is on the higher estimation of SARS-CoV-2 

infection on airplanes in the absence of face masks, while the role of personal movement, air conditions 

on the flights, and different vehicles such as meal trays and toilet were not discussed at length (1).  

 

In many studies of flight-associated outbreak of COVID-19, contact tracing was only limited to 

passengers within two rows of the index cases (2–5), which could explain limited/absence of secondary 

flight-related transmission reported. The latest guidance from the international air travel industry 

classifies the in-flight transmission risk as very low and recommends only the use of face masks without 

additional measures to increase physical distance on board (6–8). Our findings challenge these 

recommendations since observed transmission was clustered and spread much further than the existing 

“two-row” (9) or “two meters” (10) rule recommended for COVID-19 prevention on aircrafts and other 

public transport would have captured. In Vietnam, national policy was changed as a result of this 

investigation towards mandatory testing upon arrival irrespective of departure location and pre-emptive 

14-day quarantine irrespective of test result or clinical symptoms (11). This practice was carried on to 

2021, and Vietnam was one of the first to conduct the measures along with considerable reduction of 

number of inbound flights, and saw very limited number of flight-associated COVID-19 clusters in 

community. 

 

Recommendation 

This investigation calls for tightened screening and infection prevention measures by public health 

authorities, regulators and airlines industry. Systematic screening and quarantine policies for in-bound 

passengers upon arrival should be considered justified for countries with low community transmission, 

high risk of case importation, and limited contact tracing capacity. Even though strict screening and 

quarantine for all inbound flights might be paramount in resources requirement for arrival countries, 

these measures proved successful in capitating any imported risks and effective alternatives until 

vaccination and treatment for COVID-19 reached global scale.  
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Prologue 

Background 

After one year of COVID-19, Vietnam reported nearly 1500 confirmed cases and 35 fatalities related 

to COVID-19. Vietnam was one of the first countries to implement measures early on during the 

outbreak, including travel restrictions to many countries with high risk of COVID-19, mandatory testing 

and quarantine of international entry points, school closure, and regional lockdowns. During 2020, by 

constant implementation of non-pharmaceutical interventions (NPIs) throughout the year, Vietnam 

successfully contained COVID-19 epidemic, and avoided national-wide transmission. To assess the 

association between NPIs and COVID-19 incidence during different epidemic periods in Vietnam 

during 2020 is to better understand how disease spread and response measures relate to one another and 

to provide public health guidance for the ongoing epidemic. The fact that Vietnam was affected by 

COVID-19 early on but never experience widespread community transmission nationwide provided 

opportune conditions for this study.  

 

My role 

During my time as a member of Rapid Information Team in National Steering Committee of COVID-

19 Prevention and Control, I was in charge of data compilation and data management for COVID-19 

epidemiological data in Vietnam. From the first few months of MAE program, I was inspired to evaluate 

the timeline of NPIs in Vietnam comparing to other countries in the world, namely United States, India, 

South Korea, South Africa, Italy, Australia, and China. From this initial idea, my academic supervisor 

advised me to focus on Vietnam for better data availability and accessibility. This project became my 

data analysis project, and I was planning to evaluate the association between NPIs and COVID-19 

progression in Vietnam for the first 6 months of 2020. This was a great ending point, as Vietnam did 

experience national-wide social distancing during April after a few community outbreaks, and reported 

no new community cases from May to June.  However, from July to September, new COVID-19 

community outbreak was reported in Central Vietnam. This outbreak broke the record of new cases 

confirmed per day, and remarked the first COVID-19 deaths in Vietnam. After this outbreak, both my 

academic supervisor and I reconsidered the scope of the outbreak, and decided to redo the analysis till 

December. This would give the study a more wholesome scope of Vietnam’s COVID-19 epidemic.  

 

For this project, I was the primary investigator and data analysist. After conceptualize the research 

questions and objectives, I began to conduct data collection and cleaning. Case data was extracted from 

the COVID-19 epidemiological database that I was already in charge of. Despite of some data that were 

manually inputted and cleaned from case investigation reports, I was struggled to fill in missing case 

data by contacting provincial health staffs for retrospective collection, and even through internet 

resources. These were data collected during emergency period, when many data were lost in the process 
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and we only got case identified number for case count purpose. Date data (hospital discharge, quarantine 

started, isolation started) and case detection method data were particularly challenged as these were not 

regularly recorded, I had to scan through each case report. Similarly, for data input of case-pairs, I also 

re-read each case report to develop transmission network and connect data. I systematically collected 

NPIs implemented in Vietnam in the span of one year, methodologically and chronically divided them 

into periods of time. This was also challenging as there were no archive system for NPIs of COVID-

19, so data was collected manually through official guidelines on Ministry of Health and provincial 

Department of Health, also supplemented by internet search. After three months of data collection and 

cleaning, and after consultation with my supervisor, by the beginning of 2021, I began to conduct data 

analysis on STATA and R. I managed to finish the analysis within three months and produced the final 

manuscript by March 2021 thanks to my academic supervisor’s support and guidance.  

The appendix of this chapter contains the paper I prepared for publication in the ‘Field Epidemiology 

Special Edition’ on International Journal of Infectious Disease. The paper was accepted and published 

online on 29 July 2021 (Appendix 1). 

 

Abstract 

Background 

Vietnam implemented various public health interventions such as systematic testing and quarantine of 

arriving passengers, rigorous contact tracing, social distancing, and regional lockdowns in response to 

the COVID-19 pandemic. However, the impact of the different measures on COVID-19 incidence 

remains unclear, in Vietnam and elsewhere. The limited scale of the in-country epidemic in Vietnam 

during 2020 allowed us to investigate these effects during different epidemic periods. 

 

Method 

We analyzed the implementation of public health interventions alongside the evolution of the COVID-

19 epidemic in Vietnam during 2020 and differentiated between distinct epidemic periods. Maximum 

likelihood estimations were used to fit distributions of containment delays, and multivariable regression 

was applied to identify associated factors. We also calculated effective reproductive numbers (Rt) based 

on transmission pairs’ serial intervals. 

 

Result 

Various public health measures were introduced periodically in response to the changing epidemic. 817 

(55.4%) among the total of 1,474 COVID-19 cases during the study period were imported cases. Based 

on an observed serial interval of 8.72 (±5.65) days, we estimated Rt to reduce below 1 during periods 

of aggressive border control and contact tracing measures, and to increase before periods of unexpected 

community clusters. Containment delays showed significant differences between modes of case 
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detection. Over time, the mode of case detection shifted from passive notification by hospitals to active 

case finding via contact tracing and immigration points testing. 

 

Conclusions 

Early, stringent and consistent implementation of non-pharmaceutical interventions is crucial to ensure 

maximum impact on the COVID-19 epidemic. We show that low- and middle-income countries with 

limited pandemic response capacity can contain COVID-19 successfully, both among imported cases 

and locally generated clusters, using traditional public health response measures. 

 

Lesson learned 

One of the biggest problems of preparing data analysis was the lack of focus. I struggled with what the 

project could be and should be in the early months of the program. In the heap of articles and research 

of COVID-19 and countries’ responses to the epidemic, I was running from one idea to another, wanting 

to use every analysis and every models for my analysis. I was not confident enough in the first analysis 

plan that I had, and constantly on the hunt for the new flashy things that other researchers had done. 

However, a good manuscript should not be a shell of other previous manuscripts, but a stable home 

where you stay true to your objective with the data you have. This decision came to me late, after many, 

many analysis plans I sent to my supervisor, changing and adding new things, then dropping it because 

I set my target too high or too irrelevant. Many ideas were perfect on paper, on already-published 

articles, but not feasible in reality if I do not have that data accessible, or the statistical capacity to 

manufacture it. This also proved that even with a plan, preparation would not always guarantee success. 

The longing process of producing the project was also an attribute, as the scope moved from six months, 

to pending, to one year of COVID-19. For each stage, I had to redo data collection, cleaning and 

analysis, and especially, to re-focus the manuscript to the changing situation of COVID-19 in Vietnam. 

Luckily, with the constant support from Dr. Florian, I finally found the confidence in my own narrative, 

and focus the analysis on fixed goal, and finish this one-year-labor chapter. This is perhaps the hardest 

chapter in my thesis – mentally wise, and also my proudest achievement.  

 

Limitation 

In addition to limitations listed in Appendix 1, I acknowledge additional measurement bias. Due to high 

proportion of pre-symptomatic cases of COVID-19 recorded in 2020 in Vietnam (asymptomatic at time 

of confirmation) and lack of sufficient data for symptomatic data during isolation and treatment, I used 

date of positive test as a proxy for date of symptom onset for these cases in analysis. This would 

inevitably introduce less accurate estimations in the study, which might entail a shorter serial interval, 

discard negative value of serial interval, and an early estimation of Rt consequently. I also did not 

include imported cases in the analyses, which dismissed the possibility of imported cases infected local 
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cases. These are inherently challenges in estimation of case-based reproductive number instead of 

instantaneous reproductive number (which used Bayesian estimation). Even though this was a 

retrospective analysis and the discussion showed my estimation of Rt was responsive in time with public 

health interventions and epidemic progression in Vietnam, I would encourage future estimation to take 

into account reporting delay, estimation biases, and the transmission mechanism of COVID-19 and 

other infectious disease to choose appropriate parameters and models for Rt.  

 

Public health impact 

The study showed that even in low-middle income countries with limited pandemic response capacities, 

public health preparedness and swift adaptations to the fast-changing COVID-19 situation proved 

effective in preventing SARS-CoV-2 to spread into community settings. The early implementation of 

mandatory quarantine at arrival, active case finding, and rigorous contact tracing proved particularly 

effective to prevent and contain community transmission throughout all phases of COVID-19 in the 

country. Enhanced testing in lockdown area as implemented in Vietnam as opposed to wider range 

national-wide lockdown in other countries showed to detect high number of cases and contain cluster 

successfully, while simultaneously challenged the need for large work force by utilizing community 

volunteers. This in cooperation with intensive contact tracing and mass testing proved the success of 

combination of public health measures to entail the growing epidemic. In addition, adaptive measures 

must be taken at sight of any changes in epidemiological movement of COVID-19 epidemic, as Vietnam 

was and continue doing into 2021 as more risk comes from unauthorized entries to avoid quarantine 

measures.  

 

Recommendation 

All countries should assess their range of public health measures to identify the most effective ones 

according to their current epidemic stage. The effectiveness of public health interventions should be 

evaluated on a continuous basis, and adapted accordingly. To face the future of COVID-19 being the 

new “normal”, countries should consider stringent and pro-active control of imported cases in 

combination with string national surveillance and response systems. 
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Table 1. Descriptive characteristic of 1474 COVID-19 confirmed cases reported in Vietnam by six periods of pandemic progression* from January to December 2020. 

Characteristics Period 1 Period 2 Period 3 Period 4 Period 5 Period 6 Grand Total p-value 

 N % N % N % N % N % N % N %  

All cases 85 5.77 122 8.28 63 4.27 145 9.84 631 42.81 428 29.04 1474 100  

Sex               0.000 

Male 43 50.59 50 40.98 27 42.86 110 75.86 278 44.06 276 64.49 784 53.19  

Female 42 49.91 72 59.02 36 57.14 35 24.14 353 55.94 152 35.51 690 46.81  

Age group               0.000 

0 - 25 y 22 25.88 40 32.79 15 23.81 20 13.79 80 12.68 93 21.73 270 18.32  

26 - 40 y 29 34.12 39 31.97 24 38.10 88 60.69 191 30.27 212 49.53 583 39.55  

41 - 60 y 20 23.53 36 29.51 18 28.57 35 24.14 213 33.76 100 23.36 422 28.63  

> 60 y 14 16.47 7 5.74 6 9.52 2 1.38 147 23.30 23 5.37 199 13.50  

Age (mean, SD) 38.19 (18.09) 35.59 (14.72) 37.35 (15.02) 34.49 (11.40) 45.46 (18.61) 35.14 (13.85) 39.80 (16.94) 0.000# 

Cases’ source of infection               0.000 

Imported cases 62 72.94 72 59.02 33 52.38 145 100 80 12.68 425 99.3 817 55.43  

Domestic cases 23 27.06 50 40.98 30 47.62 0 0 551 87.32 3 0.7 657 44.57  

Symptomatic at testing               0.000 

No 55 64.71 101 82.79 55 87.30 145 100 489 77.50 428 100 1273 86.36  

Yes 30 35.29 21 17.21 8 12.70 0 0 142 22.50 0 0 201 13.64  

Mode of case detection               0.000 

Self-presentation at health facilities 15 17.65 12 9.84 5 7.94 1 0.69 130 20.6 2 0.47 165 11.19  

Immigration points testing and quarantine 22 25.88 63 51.64 32 50.79 144 99.31 79 12.52 421 98.36 761 51.36  

Contact tracing following exposure to 

COVID-19 

42 49.41 24 19.67 10 15.87 0 0 196 31.06 5 1.17 277 18.79  

Enhanced testing in lock down areas 6 7.06 23 18.85 16 25.4 0 0 226 35.82 0 0 271 18.39  

Clinical conditions               0.000 

Stable 81 95.29 120 98.36 62 98.41 145 100 581 92.08 426 99.53 1415 96.00  

Critical conditions 4 4.71 2 1.64 1 1.59 0 0 50 7.92 2 0.47 59 4.00  

Discharge from isolation 85 100 122 100 63 100 145 100 593 93.38 318 74.3 1326 89.96 0.000 

Number of fatalities due to COVID-19 0 0 0 0 0 0 0 0 35 5.55 0 0 35 0.07 0.000 

Lengths of hospital stay (days) (mean, SD)** 21.8 (12.74) 23.09 (14.69) 22.89 (9.57) 21.30 (9.29) 23.97 (11.36) 23.31 (10.13) 23.24 (11.25) 0.141# 
* Six periods were defined by key date of events and public health interventions implemented from 1 January to 31 December 2020. See methods for clarification. 
**Excluded 35 deaths due to COVID-19, 3 deaths not due to COVID-19, and 110 COVID-19 patients not discharged at time of analysis. 
p-value was calculated by Chi-square test. 
#p-value was calculated by Fisher’s exact test. 
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* Corrected figure 1B is on page 77. 
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Corrected Figure 1B: Cumulative number of active cases, discharged, and deaths of COVID-19 

in Vietnam from January to December 2020. 
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Prologue 

Background 

In face of emerging COVID-19 imported threats in January 2020, Vietnam public health system had 

triggered the COVID-19 surveillance system across the country (1, 2). This system aims to detect case 

early, conduct continuous case surveillance and management at all healthcare facilities and immigration 

points to minimize onward community transmission. Thanks to constant operation of the surveillance 

system parallel at all provinces and cities across the country, early and swift interventions was 

proactively implemented and outbreaks were quickly under control. By the end of 2020, Vietnam was 

one of a few countries that had good control for COVID-19 with limited 1474 confirmed cases and 35 

COVID-19-related fatalities (3). Quang Ninh is a coastal province in the Northeast region of Vietnam. 

The province has land and sea border with Mainland China and has one international airport. Quang 

Ninh owns many famous scenic spots welcoming about 10 million tourists annually. Despite of close 

proximity to Mainland China, there were only 22 cases of COVID-19 detected in the province in 2020. 

Quang Ninh province has shown strong surveillance capacity of the COVID-19 epidemic so far through 

strong demonstration of surveillance, contact tracing and case detection. Therefore, the province is an 

excellent example for surveillance system evaluation, which can facilitate improvements in the systems’ 

performance and the overall public health response. The findings are very important to improve the 

infectious disease control system in Quang Ninh in particular and in Vietnam in general in the future. 

 

My role 

In April 2020, Vietnam World Health Organization (WHO) cooperated with National Institute of 

Hygiene and Epidemiology (NIHE) to perform an After Action Review (AAR) of COVID-19 

surveillance and responses activities in Vietnam. Two locations were chosen for the evaluation, Quang 

Ninh Province and Me Linh Commune, Hanoi City. My field supervisor was the primary investigator 

for this project, and I was enlisted for project assistant. At first, my role in the project included literature 

review of global AARs experience, agenda and budget preparation, and report writing for Quang Ninh 

Province solely. Later on, as the project was delayed further to July, and then October 2020, my 

responsibility grew to include tool kit development, proposal writing, and stakeholder interview. 

Because of local COVID-19 situation, the project was delayed until November 2020 and focused to 

evaluate the whole system’s performance in the year 2020. Our team went to Quang Ninh for 

stakeholder meeting in late November 2020, and began sending surveys in December 2020 (Appendix 

1). We only received the surveys back in March 2021 because the province was experiencing a wide-

scale community outbreak in January and February 2021. The interview was conducted in May 2021 

by a guided questionnaire (Appendix 2). The final report was prepared by me in May 2021 and submitted 

to Vietnam WHO. In January 2022, the report was modified for publication and submitted to Journal 

of Emergency Management. This chapter included two parts. Part I is a literature review of AARs in 
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response to infectious disease outbreaks. Part II is the final report of evaluation of COVID-19 

surveillance system using AAR. 

Retrospectively, this was a predefined commissioned project between my field placement and Vietnam 

WHO. Due to this, I do not have authority over the methodology or data collection method. The nature 

of the project and the prolonged pandemic condition did not allow me to choose a more appropriate 

method for surveillance system evaluation, instead, this was an evaluation of COVID-19 preparedness, 

surveillance and response systems in Quang Ninh Province. I acknowledged there were certainly many 

challenges in the process of this project that hindered data availability and analysis, including limited 

number of participants and very cut-down approach of survey and phone interview. The AAR is used 

to reflect on systematic responses after an emergency event, yet its approach could not reach and assess 

all aspects of a system under pressure of an emerging event such as COVID-19. Other than detailing 

the unfolding action from preparation (if any) to implementation, AAR did not collect evidence of the 

system’s operation feature, especially attributes of a surveillance system as the US Center of Disease 

Control (CDC)’s guideline or other evaluation tool by WHO. AAR sure has its merits that I detailed in 

Part I of this chapter, and used in supplement with the US CDC guideline’s attributes in Part II. 

However, I would not recommend AAR for a comprehensive evaluation of a public health system, but 

for a tool to engage stakeholders across administrative levels to learn and improve after an emerging 

event to strengthen the system’s resilience and adaptability in future event.  

 

Abstract 1 

Background 

After Action Reviews (AAR) are a qualitative evaluation methodology recommended by the World 

Health Organization (WHO) to analyze best practices and challenges in responding to a public health 

event. The extent to which WHO guidance on AAR methodology is followed to assess public health 

responses and public health systems responding to emerging infectious diseases remains unclear. 

 

Method 

We conducted a literature review on studies and reports that used WHO’s AAR toolkit to evaluate 

responses to infectious disease outbreaks. PubMed and WHO’s AAR repository were searched for 

studies and reports published between 2015 and 2020 in English language.  

 

Result 

Among 86 screened articles, we identified eight reports using WHO’s AAR method to evaluate public 

health responses to an infectious disease outbreak. Four of them strictly followed the WHO’s toolkit, 

implementation and reporting format, while the other four used the AAR method in combination with 

document reviews and questionnaire surveys. One study was implemented in an institutional setting. 
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The scope of four studies was at local level, and four studies focused on responses at national level. 

Three studies included evaluation of the AAR method, and all of them rated AARs positively to assess 

outbreak responses. However, only half of participants interviewed in those reports agreed that AARs 

contributed to strengthening the systems under evaluation. 

 

Conclusion 

Our findings suggested the WHO AAR toolkit is a suitable methodology to evaluate responses to 

infectious disease outbreaks. WHO’s recommendations need to remain adaptive to cater for evaluation 

needs in particular settings. 

 

Abstract 2 

Background 

Public health surveillance is crucial in the response to COVID-19 but formal performance evaluations 

of surveillance systems are lacking. We conducted an After Action Review (AAR) of the performance 

of the COVID-19 surveillance system in Quang Ninh Province, Vietnam during 2020. 

 

Method 

This was a retrospective evaluation using the COVID-19 specific AAR methodology developed by the 

World Health Organization in combination with guidance from the US Centers for Disease Control and 

Prevention for the performance assessment of surveillance systems. We conducted a stakeholder survey, 

reviewed documents, and performed key informant interviews with leading public health managers 

from the Quang Ninh Center for Disease Control and Prevention’s COVID-19 surveillance system. 

 

Result 

The COVID-19 surveillance system was based on the pre-existing surveillance system as implemented 

across multiple administrative levels in the province. The system’s strengths were: early preparation for 

emergency response; strong governance and central coordination; and multidisciplinary collaboration. 

Stakeholders agreed that the system proved useful and adaptive to the fast-evolving COVID-19 

situation in general, but was weakened by overly complex data systems, redundant administrative 

processes, unclear communication channels, and lack of resources.  

 

Conclusion 

Overall, the surveillance systems in Quang Ninh province proved effective in the response to COVID-

19 during 2020. Several recommendations for improvements were made based on identified areas of 

concern that are of relevance for COVID-19 surveillance systems elsewhere in Vietnam and similar 

settings elsewhere. 
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Lesson learned 

As this was my first experience of surveillance system evaluation, I learnt the process of project 

implementation and management from protocol, funding, logistics preparation, interview, to report 

writing. This project enabled my ability to navigate and communicate with many stakeholders, and 

making decisive decisions for the project. I got to try on many roles: the project officer, the project 

writer, the interviewer, the scribe, and the assistant for logistics preparation. I also learnt that no system 

is perfect, as well as no project is, and managing your expectation is needed for all project. This 

evaluation was delayed three times during the course of one year, and finished within two months. 

There were times of frustration and disappointment, but thanks to my supervisor and my colleague – 

Ms Ngoc-Anh, I found the confidence and motivation to finish the project in time for both WHO 

deadline and my thesis chapter.  

 

This was also my first time conducting semi-structured interview by myself, based on my own 

interpretation of question guide. The interview was such a valuable opportunity, not only for data 

collection purpose, but also to test my understanding of the system from its core to sustain the 

conversation. I also found a literature review was a very good preparation step in preparation of a report. 

Even if you have all the toolkits and guideline, previous experience of how the method was carried out 

and how to choose the appropriate method for a report proved to be extremely important.  

 

Public health impact 

This evaluation was reported to Vietnam WHO as a join-partnership project between Vietnam WHO 

and NIHE for one of the first AAR for COVID-19 Prevention and control activities. Even though the 

initial planning of a result-sharing workshop among stakeholders were not possible, an AAR report was 

shared among participating stakeholders and other provincial CDC in Vietnam. The report 

recommended a synchronized sharing database for COVID-19 at national scale, while complimenting 

the success of Quang Ninh CDC in its COVID-19 battle. The finding of the report will help served as 

a basis evaluation for capacity improvement of COVID-19 outbreak control and coordination across 

levels among relevant stakeholders in Vietnam. 
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Part I. Literature review 

After Action Reviews for emergency preparedness and responses 

to infectious disease outbreaks: a literature review 

Background 

After Action Reviews (AAR) are a qualitative evaluation methodology to analyse the “what, how and 

why” after the occurrence of an event or project (1). It aims to identify best practices and challenges in 

responding to the event, propose mid- and long-term actions to be taken to ensure better preparation for 

future events. 

It was first formally developed by the US Army and has now extended into many other domains (2). 

The AAR methodology developed by the World Health Organization (WHO) was designed to evaluate 

the responses to any public health event taken by different types of entities and organizations involved 

in the review process (1). The success of an AAR depends on the ability to bring together stakeholders 

to analyse retrospectively the actions taken during the response to the event, and to identify areas for 

improvement. AARs are not intended to review the performance or capacity of individuals or units, but 

to identify structural difficulties and challenges that need to be addressed, and document best practices 

to be maintained. AARs provide an opportunity for participants to translate real-life experiences during 

the event into lessons for the future and to develop action plans, such as national disaster response plans. 

AAR helps ensure critical thinking around the event using root cause analysis of the problem (1).  

WHO identifies four formats of AAR: debrief, working group, key informant interviews and mixed‐

methods (1). The structure of conducting and reporting an AAR follows three steps: including (i) 

Objective observation: a structured review of responses activities; (ii) Analysis of gaps, best practices 

and contributing factors; (iii) Identification of areas for improvement and propose follow-up actions. 

The basic content of AAR consists of five evaluation pillars: (i) Monitoring; (ii) Test system; (iii) 

Coordination and implementation; (iv) Risk communication; and (v) Case management, where each 

pillars were assessed on best practice, challenges, and lesson learnt (1). Depending on the context, 

AARs can cover different areas for evaluations. WHO also encourages evaluation to be compared 

against International Health Regulation (IHR) core competencies for performance (1). There is also a 

post-evaluation section for participants of the AAR to evaluate the methodology’s effectiveness in 

achieving its goal of response evaluation, and a follow-up action plan detailed concrete measures, 

accounted stakeholders, and agenda for deadline. 

AARs have been regularly adopted in Europe to assess responses to major outbreaks such as national 

and EU-level responses to Ebola in 2014-2015 (3) and to the H1N1 epidemic in 2013 (4,5). AARs were 

also conducted for the responses to natural disasters such as the 2017 fires in Portugal (6), and the 

hurricanes Ike (2008), Gustav (2008), and Katrina (2005) in US (7).  

In Vietnam, an AAR was held for the response to a drought and salt water intrusion in three provinces 

in 2017 (8). The assessment, which involved a large number and range of actors at national, provincial 
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and local levels, identified the lack of a legal framework to support disaster management as one of the 

main causes for the slow response. This review provided important evidence for policy makers and 

governments in Vietnam to decide on future methods for disaster response implementation. In 2019, 

with the support of WHO and the US Center for Disease Control and Prevention, Vietnam conducted 

another AAR, this time of the diphtheria epidemic response in Dak Lak Province (9). Final lessons 

learned after the response include recommendations how to restructure the local surveillance system, to 

improve the national vaccination system for diphtheria, and proactively organization of epidemic 

response assessment activities.  

The extent to which AARs are being used to assess public health responses to emerging infectious 

diseases, and in particular how closely these AAR toolkits developed by WHO, is not known. This 

prevents us from developing recommendations how to improve the WHO AAR toolkit. We therefore 

undertook a review to understand how AAR methodology is being used as compared to its official 

guideline proposed by WHO and how suitable it is to evaluate public health responses to such events. 

 

Method 

Selection criteria 

We included peer-reviewed journal articles and published non-peer reviewed reports of AARs that used 

WHO’s AAR toolkit to evaluate responses to outbreaks of infectious diseases and were published from 

2015 to 2020 in English language. We chose 2015 as cut-off point because it was the earliest year that 

WHO’s repository stored AAR reports (10). Exclusion criteria were un-finished reports or publications, 

reports not included WHO’s AAR toolkit as method, not published in English, and not on infectious 

disease outbreaks.  

 

Search strategy 

First, we search the PubMed database with the different combinations of the following search terms: 

“after action review”, “infectious disease”, “world health organization”, “epidemic”, “outbreak”, 

“emergency”. Table 1 shows the search statements used and resulting number of studies found at each 

query. We also searched WHO’s main repository for AARs, the WHO After Action Review Strategic 

Partnership for Health Security and Emergency Preparedness database (10) to retrieve all reports on 

completed AARs. Results were merged, removed for duplications, screened for inclusion, and reasons 

for exclusion were documented. We then extracted key characteristics on AAR methodology from each 

included study for descriptive analysis. We also assessed how closely included AARs followed the 

WHO AAR toolkit and how effective AAR methodology was to assessed the response in focus.  

Table 1. Search terms and search results on PubMed 

Search Search Field Query (Filter: English) Results 

#1 All Field “After Action Review” 49 

#2 All Field infectious disease 677,493 
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#3 All Field epidemic OR outbreak OR emergency 549,053 

#4 All Field “World Health Organization” 98,489 

#5 All Field #2 OR #3 1,176,137 

#6 All Field #1 AND #5 20 

#7 All Field #1 AND #4 4 

#8 All Field #6 OR #7 22 

#9 Date publication ("2015"[Date - Publication]: "2020"[Date - Publication]) 8,222,679 

#10 All Field #8 AND #9 16 

 

Data extraction 

The following data were extracted from each study or report: (i) General Information: Author and year 

of publication; setting; scope of evaluation (national level, regional level, agency level, etc.), event 

under evaluation and year of event; (ii) Comparison to WHO’s guideline (Details in Table 2).  

Table 2. Variables for data extraction. 

Data extracted Variables 

Format - WHO guideline: Debriefing, working group, 

key informant interviews, mixed‐methods 

- Other 

Pillar of evaluation - WHO guideline: (i) Monitoring; (ii) Test 

system; (iii) Coordination and implementation; 

(iv) Risk communication; and (v) Case 

management. 

- Other 

Phases of evaluation - WHO guideline: design, preparation, and 

implementation. 

- Other  

Comparison to IHR - WHO guideline: Yes 

- No 

Final evaluation by participants - WHO guideline: Yes 

- No 

Reporting format - WHO guideline: qualitative format with 3 parts 

structure: (i) Objective observation: a structured 

review of responses activities; (ii) Analysis of 

gaps, best practices and contributing factors; (iii) 

Identification of areas for improvement and 

propose follow-up actions. 

- Other 

Follow-up plan for improvement - WHO guideline: Yes 

- No 

 

Result 

A total of 86 studies (70 reports from the WHO database and 16 articles from PubMed) were obtained 

from the initial search. After screening and comparison against exclusion criteria, eight studies were 

included into final results.  
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Figure 1. Flow chart of article screening results 

 

A summary of all study characteristics can be found in Table 3. There were three studies published in 

2017, three studies published on 2018, and two published on 2021. Four studies were conducted in 

Nigeria – two focused on Lassa fever (13, 15), one on cerebrospinal meningitis outbreak (11), and one 

on cholera outbreak (12). Two studies were performed during the COVID-19 outbreak in Italy (2) and 

Vanuatu (16), one was implemented in response to H1N1 in the US (14), and one evaluation was done 

after the Ebola outbreak in Sierra Leone (17). Among the eight included studies, four (50%) used AAR 

methods in combination with other evaluation tools such as document reviews or questionnaire surveys 

in combination with quantitative assessments. Four studies strictly followed WHO’s three-phase AAR 

methodology and the five evaluation pillars, conducting in conference settings with stakeholders 

presented. Four studies used group discussion as their main method, three used debriefings, and one 

used key informant interviews. Public health systems were a common scope for evaluations, appearing 

in 7 studies, while one study was situated in a hospitals’ setting (2). Half of the included studies were 

conducted in response to outbreaks at local levels, and the other half at national levels. Four studies 

included a follow-up section detailing stakeholders’ action plan for system improvement in future 

events. 
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Table 3. Summary of included articles. 

Author 

Year 
Setting 

Scope of 

evaluation 

Event under 

evaluation 
Format 

Pillars under 

evaluation 

Comparison to WHO’s guideline of 

AAR methodology 

Mase et al 

(2017) 

(14) 

Ohio, US 

Public health 

departments, 

Ohio State 

H1N1 influenza 

mass vaccination 

(2017) 

Document 

review 

Debriefing 

Questionnaire 

survey 

(1) Mass vaccination; 

(2) Volunteer 

management; (3) 

Community 

mitigation; (4) 

Interoperable 

communications; (5) 

Risk communications; 

and 

(6) Epidemiologic 

surveillance and 

investigation 

 Not followed three phases of AAR 

(no reporting of objective 

observations of the responses or 

follow-up action) 

 Followed AAR’s pillars for 

evaluation (with modification: 

focusing on vaccination) 

 No comparison to IHR 

 Followed the AAR qualitative 

reporting format 

 No final evaluation from participants 

 No follow-up plan 

Nigeria 

CDC and 

WHO 

(2018) 

(11) 

Nigeria 

National public 

health system, 

Nigeria 

National 

cerebrospinal 

meningitis outbreak 

(2017 – 2018) 

Working group 

(1) Coordination; (2) 

Surveillance; (3) Case 

management; (4) Risk 

communication and 

Social Mobilization; 

(5) Laboratory; and (6) 

Logistics and 

Vaccination. 

 Followed three phases of AAR 

 Followed AAR’s pillars for 

evaluation 

 No comparison to IHR 

 Followed the AAR qualitative 

reporting format 

 Included follow-up plan 

Nigeria 

CDC and 

WHO 

(2018) 

(12) 

Maiduguri 

Borno 

State, 

Nigeria 

Public health 

system, 

Maiduguri Borno 

State, Nigeria 

Cholera outbreak 

following 

displacement camp 

(2017) 

Working group 

(1) Coordination and 

logistics; (2) 

Surveillance and 

laboratory; (3) Case 

management and 

Infection prevention 

and control; (4) Risk 

communication and 

community 

engagement; (5) 

Water, Sanitation and 

 Followed three phases of AAR 

 Followed AAR’s pillars for 

evaluation 

 No comparison to IHR 

 Followed the AAR qualitative 

reporting format 

 Included follow-up plan 
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Hygiene; and (6) Oral 

cholera vaccination. 

Sorbello 

et al 

(2020) 

(2) 

Milan, 

Italy 

Hospital of San 

Raffaele 

Scientific 

Institute, Milan, 

Italy 

COVID-19 

epidemic (2020) 

Key informant 

interview 

(1) Staff management; 

(2) Logistics and 

supplies; (3) COVID‐ 

19 diagnosis and 

clinical management; 

and (4) 

Communication. 

 Followed three phases of AAR 

 Modified AAR’s pillars for 

evaluation to quantitative ranking of 

effectiveness 

 No comparison to IHR 

 Not followed AAR qualitative 

reporting format (quantitative report) 

  No follow-up plan 

Nigeria 

CDC and 

WHO 

(2018) 

(13) 

Nigeria 

National public 

health system, 

Nigeria 

Lassa fever 

outbreak (2018) 
Working group 

(1) Coordination and 

logistics; (2) Case 

management, Safe 

burial, Infection 

Prevention and 

Control; (3) Risk 

communication and 

social mobilization; (4) 

Laboratory; and (5) 

Surveillance 

 Followed three phases of AAR 

 Followed AAR’s pillars for 

evaluation 

 No comparison to IHR 

 Followed the AAR qualitative 

reporting format 

 Included follow-up plan 

Nigeria 

CDC and 

WHO 

(2017) 

(15) 

Nigeria 

National public 

health system, 

Nigeria 

Lassa fever 

outbreak (2017) 
Working group 

(1) Coordination; (2) 

Surveillance; (3) Case 

management and 

infection prevention 

and control; (4) 

Laboratory; (5) 

Logistics; and (6) 

Communication. 

 Followed three phases of AAR 

 Followed AAR’s pillars for 

evaluation 

 No comparison to IHR 

 Followed the AAR qualitative 

reporting format 

 No final evaluation from participants 

 Included follow-up plan 

Tapo et al 

(2020) 

(16) 

Vanuatu 

International 

health center, 

Vanuatu 

COVID-19 

epidemic (2020) 

Document 

review 

Debriefing 

(1) Coordination and 

staffing; (2) Pre-arrival 

preparations; (3) 

Before departure from 

origin; (4) Upon 

arrival at the airport in 

 Not followed three phases of AAR 

(not reporting of improvements and 

follow-up actions) 

 Not followed AAR’s pillars for 

evaluation (focusing on point-of-

entry only) 
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Vanuatu; (5) Check-in 

to quarantine facilities; 

(6) During quarantine; 

and (7) Quarantine 

discharge. 

 No comparison to IHR 

 Followed the AAR qualitative 

reporting format 

 No final evaluation from participants 

 No follow-up plan 

Boland et 

al (2017) 

(17) 

Sierra 

Leone 

District health 

system, Port 

Loko and 

Kambia district, 

Sierra Leone 

Ebola outbreak 

(2014 - 2017) 

Document 

review 

Debriefing 

Questionnaire 

survey 

(1) Environmental and 

infrastructural; (2) 

Sociocultural; and (3) 

Political and 

organizational. 

 Not followed three phases of AAR 

(not reporting of objective 

observations of the responses) 

 Not followed AAR’s pillars for 

evaluation (focusing on local 

context) 

 No comparison to IHR 

 Followed the AAR qualitative 

reporting format (in combination 

with quantitative ranking of 

challenges) 

 No final evaluation from participants 

 No follow-up plan 
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There were three studies that included participants evaluations of the AAR methodology applied in the 

report (11–13). Although the overall assessment of the AAR’s suitability to connect stakeholders and 

provide platforms for ideas and pooled experience were positive (from more than 80% of participants 

in all studies with evaluation recommended AAR methodology), only half of participants agreed that 

AARs actually achieved its objectives. Especially in terms of strengthening interdisciplinary 

collaboration and coordination, less than 20% of participants agreed with that capacity of AAR (11,12). 

Meanwhile, the four studies not following directly WHO’s AAR steps highlighting the need to adjust 

the AAR methodology for smaller level analyses, for example a unit, regional or individual institution’s 

performance (14). Modification for a focused system rather than an integrated system were also 

encouraged to improve follow-up actions within local contexts and enhance multi-disciplinary 

cooperation (2). 

 

Discussion and Conclusion 

From the analysis of eight studies, we found that the WHO AAR methodology was not always strictly 

followed but often in combination with other qualitative and quantitative measures. While the 

qualitative element of the WHO AAR method was easier to follow in a conference setting with available 

stakeholders, many evaluations required methodological modifications (i.e. survey, document review) 

and also incorporate quantitative methods, depending on local context.  

AARs were more of use in the evaluation of district or national level systems rather than a specific 

system (e.g. surveillance, laboratory, or point-of-entry), as the WHO AAR evaluation pillars are rather 

general and aim at higher-level evaluations. Similarly, even though WHO recommends to implement 

AARs within IHR’s core competencies, which are more suitable for national-level systems, none of the 

included studies used IHR as a comparator.  

This review is subject to several limitations. First, the number of articles included is small, which could 

limit the generalizability of this review. Second, less than half of included studies reported participant 

evaluations of AAR effectiveness, which also hindered us to obtain sufficient coverage of participant’s 

reflections about the suitability of the AAR method to achieve its objectives. Follow-up plan for future 

actions were only included in four reports, which was a crucial aspect of a system evaluation. This 

accompanied with the lack of participants’ evaluation hindered the extent of this review to assess the 

AAR method. 

Despite these limitations, this review generally suggests that the AAR methodology is suitable to 

evaluate public health responses to infectious disease events, and to learn lessons and identify areas of 

improvements needed for future public health threats. The need to evaluate public health responses is 

particularly important in the current COVID-19 pandemic due to its ever-changing nature and 

prolonged duration. Modifications to the WHO AAR guidance is necessary to collect relevant 
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information from a large range of data source and use approaches with more stakeholder involvement 

in consideration of local contexts and the scope of the evaluations. 
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Part II. Final report 

After Action Review of the COVID-19 surveillance system  

in Quang Ninh Province, Vietnam in 2020 

Introduction 

COVID-19 has been detected in virtually all countries around the world by the end of 2020. Vietnam 

was one of the first few countries reporting COVID-19 confirmed cases outside of China, as early as 

January 23, 2020. After one year, Vietnam reported nearly 1,500 cases of COVID-19 with 35 related 

fatalities (1). With relatively low reported number of cases and deaths in the world, Vietnam has 

managed to avoid nation-wide community transmission, while improving epidemic response capacity 

in all aspects around the country. An active surveillance system for COVID-19 was established in 

Vietnam in 18 January 2020, which required participations from all healthcare facilities, local 

authorities and other jurisdictions at commune, district, province, and regional level across Vietnam. 

Thanks to this early, extensive surveillance system before any cases were detected, Vietnam has 

successfully adapted with the changing epidemic (2–4). After one year of COVID-19, evaluation of the 

COVID-19 surveillance system to prepare for long-term COVID-19 pandemic is needed, especially in 

low-middle income country as Vietnam. 

After Action Reviews (AAR) are a tool developed by WHO in 2015 to review actions undertaken during 

the response to an event of public health concern (5). In 2020, the European Centre for Disease 

Prevention and Control (CDC) recommended AAR for public health responses to COVID-19 (6) and 

WHO published guidance on Intra-Action Reviews (IAR) – a modification of the AAR specifically for 

COVID-19 (7). However, there is a scarcity of published AARs of surveillance systems, particularly 

from Asia-Pacific region and on COVID-19 (8). The majority of AARs were performed in the African 

region (8,9), and on regional outbreaks such as H1N1 and West Nile virus (10,11). A small number of 

AARs on COVID-19 preparedness and response were done in hospital (12) and public health settings 

(13,14), but none focused on surveillance systems.  

This report performed AAR of the COVID-19 epidemic’s preparedness and response by the COVID-

19 surveillance system in Quang Ninh Province, Vietnam during 2020. We aimed to evaluate how 

surveillance system prepared and responded to the epidemic, and thus systematically identify lesson 

learned and follow-up practical actions for improvement opportunities.  

 

Method 

Study design 

We evaluated the performance of the COVID-19 surveillance system at Quang Ninh CDC between 1 

January and 31 December 2020 in Quang Ninh province, Vietnam. The framework for this evaluation 

followed the WHO AAR Guidelines (5), with minor adjustments to the local context. In addition, the 
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surveillance system was assessed against four attributes developed by the US CDC's guidelines for 

public health surveillance system evaluations (15) (Table 1). 

 

Table 1. Surveillance system attributes and definition. 

Attribute Definition 

Usefulness The capacity to achieve defined objects of the system: detect COVID-19 cases 

and outbreaks in the region/ decision makings on outbreak responses/ 

collaborate with other systems and jurisdictions in the region. 

Simplicity The ease of the systems to be operated and integrated with other systems. 

Flexibility The ability of the system to timely adapt to change data needs and/or operating 

conditions without significant changes in system resources. 

Acceptability The willingness of persons and organizations to participate in the surveillance 

system. 

 

Setting 

Quang Ninh is a coastal province in the northeastern region of Vietnam. Quang Ninh has both land 

border (approx. 200,000 km) and sea border (approx. 200 km) with Mainland China, and one 

international airport - Van Don. Quang Ninh is one of the leading tourist centers in Vietnam, welcoming 

nearly 10 million visitors annually, amongst which, 4.3 million are international visitors. Quang Ninh 

has four municipal cities, nine districts, and one commune. There is at least one public health station 

per ward per cities/districts, along with Department of Health approved public and private clinics. 

Quang Ninh's health system includes four regional hospitals, three regional clinics, 10 provincial health 

centers, 12 district health centers, and 186 commune health stations. Despite its close proximity to 

China, the province only reported 22 cases of COVID-19 (five imported cases were detected in the 

community and 17 were imported cases who were quarantined immediately after arrival to Vietnam at 

Van Don International Airport) during 2020. Until the end of 2020, Quang Ninh did not record any 

community cases. Quang Ninh Center for Disease Control and Prevention (CDC) is the prime health 

agency for COVID-19 surveillance system in the province, who monitors all COVID-19 surveillance 

activities conducted by other health agencies in Quang Ninh. 
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Figure 1. Geographical map of Quang Ninh Province in Vietnam 

 

Data collection 

Data were collected using a structured survey (Appendix1) and in-depth interviews based on interview 

guideline (Appendix 2).  

A structured survey about COVID-19 surveillance, case detection and contact tracing was translated 

into Vietnamese and developed based on the IAR questionnaire for COVID-19 by WHO (7). The survey 

was divided into three sets of question on the COVID-19 surveillance system, including: (i) Document 

existing systems in place; (ii) Identify and analyze what happened so far during the COVID-19 outbreak 

response; and (iii) Improve existing COVID-19 outbreak response strategy. The survey was sent to 

Quang Ninh CDC’s Department of Communicable Disease Control whose staff were responsible for 

the surveillance system’s operations. The department head distributed the survey in parts to staff in 

charge of subjects covered in the survey. Staff filled in the questions together under the guidance of the 

survey and returned the completed survey. Staff were also asked to provide relevant supporting 

documents (official guidelines, situation reports, etc.).  

An in-depth interview guideline was developed based on the AAR key informant interview questions 

(5) and four system attributes by US CDC (15). We conducted the interviews with Quang Ninh CDC 

staff through phone. Respondents were asked to assess surveillance system by attributes, share best 

practice and challenges of the system, and recommendations. Interview script was scribed down per the 

respondents’ verbal consent. Respondents to the survey and interview were informed of study purpose, 

which was to evaluate system’s performance and not individual’s. 
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Participant selection 

Staff of Department of Communicable Disease Control Department at Quang Ninh CDC was 

purposively included in the study. For the qualitative interviews, we selected five staff who took part in 

the COVID-19 surveillance system. The selection was purposively based on staff’s experience and 

involvement with the system during the study period.  

 

Data analysis 

Survey responses and relevant documents were summarized to describe the following system operation 

areas: reporting system; availability of surveillance guidelines, documents, and reports; case detection 

and investigation; emergency preparedness, resources and supply chain; data analysis and 

interpretation. Interview notes were manually transcribed to Microsoft Word, and summarized 

according to the following system attributes: Usefulness; Simplicity; Flexibility; Acceptability. 

Opinions and suggestions during the interviews was also collected. 

 

Ethics 

Ethics review of this report was waived by the Australian National University Human Research Ethics 

Committee under the waiver number HREC/17/ANU/909. 

 

Results 

System operation 

Communication and reporting system 

Figure 1 depicts the COVID-19 surveillance system in Quang Ninh Province (adapted from the 

surveillance system before COVID-19 in Supplement Figure 1). Quang Ninh CDC was the focal point 

to receive and disseminate COVID-19 daily surveillance report in the province. Quang Ninh CDC 

received daily COVID-19 situation updates from seven databases operating within the province: 

(I) Normal surveillance system: 

(1) Sentinel surveillance system (42 nationally notifiable diseases, including and prioritizing influenza, 

dengue, diarrhea, and hand-foot-mouth disease) at district health centers, regional hospitals, and 

registered private clinics. 

(2) Event-based surveillance system (EBS) included media scanning and omits collection of 

information from other sources, such as pharmacies, animal and agricultural sectors, community, 

workplaces, the private sector, and schools at: (i) Quang Ninh’s district health centers, commune health 

stations, district-level clinics/hospitals; (ii) national/regional health agencies  (Mandated by Decision 

134/QD-DP, issued in 2014 by Vietnam’s Ministry of Health’s General Department of Preventive 

Medicine). 
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(3) Incidence-based surveillance system (IBS) for severe acute respiratory infections, influenza-like 

illness, severe pneumonia at Quang Ninh’s district and provincial hospitals (private and public). Since 

July 2020, a separated COVID-19 IBS managed by Quang Ninh General Hospital was established 

(Mandated by Circular 54 in 2015 by Ministry of Health). 

(II) Enhanced surveillance system  

(4) COVID-19 hotline and COVID-19 community feedbacks. 

(5) SARS-CoV-2 laboratory system at seven laboratories in Quang Ninh.  

(6) COVID-19 contact tracing data systems from Quang Ninh CDC’s contact tracing teams, 

supplemented by three national databases: (i) “Bluezone” – Vietnam’s proximity-tracking mobile apps; 

(ii) “Antoancovid” –National COVID-19 hot spots dashboard by Ministry of Science and Technology; 

and (iii) Online health declaration form – Vietnam’s health declaration database by International Health 

Quarantine Centers. 

(7) COVID-19 surveillance reports from International Health Quarantine Centers at several points of 

entry in Quang Ninh, which managed inbound passengers arrived at Quang Ninh. 
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Figure 1: Quang Ninh’s COVID-19 surveillance system 

In turn, the CDC aggregated and sent the data they received to Quang Ninh Steering Committee of 

COVID-19 Prevention and Control – situated at Quang Ninh Department of Health. The CDC was 

responsible to send three COVID-19 surveillance reports/day by post and electronic mail to the Steering 

Committee. After modification and approval by Quang Ninh Steering Committee, final COVID-19 

situation report was sent back to all health facilities by electronic mail by 6 pm every day. In addition, 

final report was disseminated weekly to other government agencies in the province by post and/or 

electronic mail, including: Quang Ninh People’s Committee, Quang Ninh Department of Police and 

Social Security, Quang Ninh Department of Culture, Tourism, and Sport, Quang Ninh Department of 

Education, Quang Ninh Department of Trade, and Quang Ninh International Border Control. 

Representatives of these agencies are members of the Steering Committee. COVID-19 weekly situation 

report was produced by the CDC and disseminate to all district health stations and healthcare facilities 
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by Friday every week. In case of active COVID-19 cluster in the province, reporting frequency was 

increased to once every three hours from hospitals and district health stations where the cluster was 

located, and similar frequency was required for the CDC to report to the Steering Committee. 

 

Availability of surveillance guidelines, documents, registers and formats 

All healthcare facilities, including hospitals, provincial and district health offices, and POEs, were 

equipped with up-to-date official guideline of COVID-19 surveillance, management, and responded by 

Vietnam Ministry of Health. Guideline for sentinel surveillance of COVID-19 was required for Quang 

Ninh General Hospital, and enhanced sentinel SARI, ILI, and SVP surveillance for all healthcare 

facilities. SARS-CoV-2 testing technical procedure, data collection and reporting, and biosafety 

guideline was required for 6/6 approved laboratories in Quang Ninh (including five provincial hospitals 

and one private hospital). Reporting formats like weekly reporting form, line list, case investigation 

form, testing data form, daily situation reporting form, case-based reporting form, and EBS report form 

were distributed to all health centers in paper and/or electronic form, and they are using the guidelines 

properly. The CDC kept a hard copy of daily and weekly surveillance reports in a file cabinet.  

 

Case/ outbreak detection and investigation 

COVID-19 case definition was frequently updated by Ministry of Health’s requirement. In 2020, only 

one COVID-19 community outbreak was detected and notified in Quang Ninh. This outbreak was 

detected in March 2020 through the EBS system alerted by Ministry of Health and National Steering 

Committee, where passengers from international flight with COVID-19 confirmed case might travel to 

Quang Ninh. From flight manifest from Aviation Administrative Organization and foreign 

accommodation registration from Quang Ninh Tourism Department, supported by EBS data from social 

media and community reports, the CDC had successfully detected four first COVID-19 cases.  

For imported cases of COVID-19 arrived to the province, the CDC detected through the COVID-19 

surveillance system at all international POEs. All inbound passengers must go through triage, SARS-

CoV-2 testing and transferring incoming passengers from arrival point to appropriate quarantine 

facilities During quarantine, the CDC provided SARS-CoV-2 testing to all quarantined passengers, and 

transferred confirmed cases to designated hospitals for isolation and/or treatment. The CDC also 

cooperated with Quang Ninh Tourism Department and Police Department to contact tracing and 

manage all foreigners working and travelling internationally to the province.  

For all suspected/confirmed cases of COVID-19 detected in the province, and/or in other provinces but 

had travel history in Quang Ninh, and/or persons returning from COVID-19 cluster areas in Vietnam, 

the CDC was alerted through the EBS systems across the province. For any alert, contact tracing was 

conducted by both provincial health staffs and CDC staffs, with assistance from provincial/commune 

authorities and local police if needed for hotel registration and residential registration. Contact tracing 
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was required to three degrees of contacts (9): (i) all close contacts of COVID-19 confirmed cases (first-

degree contacts – F1); (ii) close contacts of F1 and non-close contacts of COVID-19 confirmed cases 

(second degree contacts – F2); and (iii) non close contacts of F1 and close contacts of F2 (third degree 

contacts – F3). While F1s are required to test for SARS-CoV-2 and quarantine at designated facilities, 

F2 and F3 are required to home quarantine and monitored closely by local healthcare staffs. For cases 

with inter-provincial travel history, contact tracers had to contact with case reporting provinces for case 

investigation data and close contacts lists. However, there were no common sharing databases for case 

reports or national case tally between provinces, and between provinces and national level. 

Communication and updates were still on unofficial platforms including email, phone calls, or group 

chats between provincial CDCs and national health agencies.  

 

Emergency preparedness, resources and supply chain 

Quang Ninh CDC had Emergency Preparedness and Response Plan for COVID-19 before any COVID-

19 cases were detected in the province, accompanied with budget, logistic and supplies plans. The plan 

including outbreak investigation, SARS-CoV-2 testing capacity enhancement, and COVID-19 case 

management in different outbreak scenarios. The CDC and all district health stations also had an 

emergency management committee and the CDC established a multi-sectorial Public Health Emergency 

Management task force.  

For COVID-19 emergency preparation, Quang Ninh CDC adopted the national motto "3 first" (first 

proactive prevention, first detection, first response) and “4 local” (local forces, local command, local 

logistics). Under CDC’s guideline, 15 COVID-19 rapid response teams (RRT) including two in 

provincial level and 13 working in district level was established before any cases were detected in 

Quang Ninh. CDC organized 3 training courses for provincial level RRTs and separated training courses 

for 13 district level RRTs and commune health staffs for monitoring COVID-19 cases in community. 

Per emergency plan, 100% of CDC staffs were trained to conduct contact tracing and investigation, and 

at least 30% of CDC staffs were trained to perform epidemiological data analysis and reporting in case 

of staff shortage. All training was also provided before the first case of COVID-19 in the province, and 

updated per every requirement by Ministry of Health. In case of community outbreak in any communes, 

CDC would provide enhanced local human resources (including additional workforce from police, 

military, teachers, and local security) and local facilities (military buildings, hotels, schools, etc. for 

quarantine, private and community clinics for testing and treatment) for the local RRT.  

However, all respondents reported instances of facilities shortage, especially with bio samples and 

facilities for SARS-CoV-2 testing, and emergency facilities for RRT operation, and skilled human 

resource shortage for outbreak investigation and contact tracing in commune at further locations 

(islands or mountainous areas). Even in CDC, there were instances of human resource shortages for 

surveillance, contact tracing, and data analysis activities, that staffs from other departments were 

mobilized for assistance and support. In case of long-term community cluster in the province, many 
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stakeholders evaluated that there would definitely be shortage for human resources in all aspects. 

Stakeholders also emphasized that with limited budget and timing, organized simulation training or 

advanced training for data management and analysis were not conducted, especially for healthcare staffs 

at lower level.  

 

Case management 

All COVID-19 cases in Quang Ninh (including imported cases who were quarantined at arrival and any 

cases detected in community) were transferred to one designated hospital in the region. All cases were 

isolated and treated for any COVID-19 compatible symptoms, and only released from 

isolation/hospitals if met with COVID-19 discharge criteria by Ministry of Health. Cases’ data was 

communicated from designated hospitals to Quang Ninh CDC and Quang Ninh Department of Health 

daily for updates, and SARS-CoV-2 samples were sent to the CDC for confirmation weekly. By the end 

of 2020, no active outbreak and COVID-19 active cases were reported in Quang Ninh.   

 

Data analysis and interpretation 

Quang Ninh CDC and all district health stations did not use one standardized COVID-19 reporting 

format for surveillance data entry and analysis purposes. All district health stations are equipped with 

one working email, one wired phone, and at least one internet-connected computer for reporting purpose 

to the CDC. The CDC also had connected database to all regional hospitals, private clinics, district and 

commune health stations through EBS and sentinel surveillance system. All data were compiled and 

communicated to CDC in various means and formats (Excel spreadsheets, email, text message, Google 

forms, word documents). These data were and inputted and cleaned by CDC staffs manually or digitally 

for epidemiological analysis purposes. These data were submitted to Quang Ninh Steering Committee 

for decision-making purpose, including cluster containment, response policy, expansion and/or halt of 

certain public health measures in the province. 

 

Surveillance system attributes 

Usefulness 

The system was found to be helpful to evaluate the magnitude of morbidity and vulnerability to COVID-

19 of Quang Ninh as well as to assess the effectiveness of prevention and control measures in the 

province in the past year. For all stakeholders, the system helped to detect outbreaks early, and advanced 

laboratory system in the province was able to confirm any suspected cases quickly for swift and 

effective interventions to prevent further transmission. Stakeholders noted that they saw a surge 

effectiveness in the EBS system and its interconnection to the bigger system of response to COVID-19 

in the province. Any alert would trigger quickly responses from not only healthcare system, but also in 

local authorities, multiple jurisdictions in the province, and especially among community through risk 
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communication. In term of short-term capacity to prevent and control COVID-19 outbreaks in the 

province, all respondents responded positively. However, in face of a prolonged outbreak, respondents 

expressed that the system may be overburdened and under-staffed, thus not effective to control the 

situation in long term. Especially if COVID-19 situation was to happen in national scope, the system 

would be challenged to response timely and effectively.  

 

Recommendations: 

 To liaise with local authorities a detailed plan for surge capacity and different COVID-19 

case scenarios, especially in preparation of human resources, logistic and supply chain. 

 To utilize the strong multidisciplinary cooperation with local authorities to deploy future 

enhanced surveillance systems not only in provincial level but also district and commune 

levels.  

 

Simplicity 

Since there was no exclusive system for COVID-19, CDC staffs had to navigate through different 

systems, connected to a variety of health levels and agencies, to receive sufficient COVID-19 data. All 

stakeholders responded that even though each system alone was not difficult to execute, its complexity 

required a high degree of manual labor and high person-time contribution from all health agencies. 

These systems were not synchronized or connected in format or platform, thus creating challenges for 

data compilation, analysis, and management. 

“When there are too much systems to navigate, we must call in staffs from other departments in CDC 

just to do reports, especially with a variety of reports and questions we must answer every day.” 

 

Recommendations: 

 To systematically summarize and integrate different reports/data output to reduce 

redundancy/replication, mobilize sufficient staffs/facilities and appropriate data input 

requirements. 

 To consider merging and/or adapting any repeating requirements for reports to different 

outlets, and pre-formatting the reporting templates, for time and resource saving. 

 Reporting format should be synchronized and/or integrated (at least per one data output 

requirement) to reduce manual data handling in the system, limit data transfer errors, and 

rapid automatic data analysis capacity.  

 

Flexibility 

One of the most common responses from stakeholders is that the system had to adapt very quickly 

(sometimes under pressure) to meet many more demands from upper-level agencies such as local 
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authorities or Quang Ninh’s Department of Health. Under the conditions that no pre-existing systems 

were established for new data demands for COVID-19 (such as contact tracing progress, surveillance 

at immigration points, screening and quarantine), the staffs must update data through mostly 

spontaneous method (such as Google Sheet, Excel, Word documents). Especially in the changing 

landscape of COVID-19 progression, more demands were required, more data and creative method that 

CDC staffs and other health agencies must improvise to collect and compile.  

“As you can see, all of current COVID-19 guidance now from Ministry of Health are temporary. 

Guidelines sometimes change too quick, and demand often increases in magnitude and scale, which 

requires system to change drastically. Sometimes, upper-level managements even require at much 

higher capacities and scope than the guidelines. Many times, CDC had to adapt to the changing 

demands before any guidelines, and then adapt back when the guidelines were official.” 

Not only in method, staffs also utilized social media and messenger applications for data update. For 

almost all CDC staffs in charge of COVID-19 surveillance, monitoring, and data analysis, a group chat 

with healthcare workers from commune or district health stations were most useful to receive reports, 

sometimes even informal orders or confirmation. Another group chat with local authorities and CDC 

Board of Director were also in use, mostly for emergency communication and rapid information 

updates. Another highlights that stakeholders emphasized is that EBS systems were able to adapt timely 

and effectively in response to COVID-19. Before COVID-19, EBS systems were not of use as often as 

common IBS systems at hospitals and district health stations. Since the epidemic, healthcare systems 

mostly depended on EBS for COVID-19 surveillance, and EBS capacity were heightened and sharpened 

through trials and efforts with Quang Ninh’s experience with COVID-19.  

 

Recommendations: 

 To liaise with local authorities to detail stakeholders’ need from the surveillance system and 

modify the logistical and administrative requirement for the system for future pandemic 

development plan.  

 

Acceptability 

All respondents viewed the system as acceptable in the response process to COVID-19 in the province. 

They reported that data received from the system were sufficient in quantity and timely with minimal 

errors. On the other hand, respondents also expressed that the variety of reporting formats, systems, and 

requirements were considered challenges for the timeliness of data reporting, especially during time of 

active COVID-19 clusters in the country. Stakeholders agreed that surveillance and contact tracing data 

from the system did meet the system’s objectives, especially for navigating follow-up public health 

interventions and measures. However, respondents also expressed concerns of the lack of COVID-19 

data (or the poor quality of any) received from other provinces or national health agencies. Since many 
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COVID-19 cases had complicated inter-provinces travel history, the need for timely reports and 

communication from reporting agencies of epidemiological investigation results. However, all 

respondents stated that there were no shared national COVID-19 database. CDC staffs had to create a 

database for themselves to keep update of COVID-19 progression in the country, while conducting 

appropriate and timely responses to any emerging threat within the province.  

“One time, we only received informal news from neighboring province (from text messenger) about a 

confirmed COVID-19 case that travelled to many crowded destinations in our province. We had to 

mobilize quickly our resource for contact tracing all relevant contacts, communicate to public of high 

risk areas, and connect to the whole healthcare system in the province before any news. By the time the 

final case report reached us, all close contacts in Quang Ninh were already in quarantined.” 

 

Recommendations: 

 To consider a shared secured database for COVID-19 cases at national scale for COVID-19 

surveillance and monitoring 

 To consider establishing an official communication platform for inter-provincial Centers of 

Disease Control to trigger timely alert for inter-provincial epidemiological investigation and 

securing data transferring process. 

 

Discussion 

In this study, we were able to identify a number of strengths and weaknesses of the COVID-19 

surveillance system in Quang Ninh in response to the COVID-19 pandemic in 2020, and distill several 

recommendations with relevance for COVID-19 surveillance systems elsewhere in Vietnam and the 

region more generally for future pandemic development.  

Three prominent components which contributed most to the effectiveness of the system included: (i) 

early preparation and governance coherently across the province; (ii) the readiness and adaptive abilities 

of the system throughout the year; and (iii) dedicated and innovative staff who constantly improve the 

system on its surge capacity. The system was well-prepared and ready in terms of emergency 

preparedness, training, and resource mobilization before any cases of COVID-19 was detected in the 

province. Central coordination was a distinctive feature of Vietnam’s public healthcare system (22), 

and clearly showed in the distribution of responsibility across Quang Ninh healthcare system. This 

combined with strong governance and early preparation for COVID-19, which was also a prominent 

factor that Vietnam successfully employed for COVID-19 (23–25), helped Quang Ninh plan and apply 

an effective emergency response. Quang Ninh’s preparation proved success to prompt rapid response 

to upcoming COVID-19 situation, both locally and nationally, with no widespread outbreak throughout 

2020. While Quang Ninh CDC had efficiently followed and implemented national guideline, the system 

showed its willingness to adapt under any instances that innovation needed. This success is noteworthy 
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from perspective of stakeholders who run the system and coordinate the changes in resource 

mobilization and multidisciplinary communication channels. The EBS system was one highlighted 

aspect of Quang Ninh’s surveillance system. Of note, this EBS system was not only fueled by healthcare 

staff or existing surveillance, but by the people of Quang Ninh also. EBS at all healthcare facilities 

helped ensure the quick response to any development of this then-novel epidemic, and continue its 

robustness into the ongoing epidemic.  

There were three key limitations to the systems in place. Firstly, it was noted that the systems were 

understaffed and overwhelmed under heavy administrative tasks. At time of evaluation, there was still 

no shared system or database of COVID-19 at regional or national extent, which could hinder timeliness 

and effectiveness of surveillance system in Quang Ninh and other provinces as well. A similar problem 

was encountered in the enhanced surveillance system for COVID-19 in Thailand, where individual 

patient data was not linked to testing or epidemiologic information (26,27). At the same time, within 

the province, data compilation activities were assessed complicated as staff must navigate through 

different database and inconsistent reporting format. In addition, high quantity and variety of report 

requirements from the system was remarked as the system’s administrative challenge. While the 

implementation of multiple database and surveillance methodologies for COVID-19 were practiced in 

many countries and even encouraged (28,29), timely and accurate surveillance data remain the 

important output of surveillance, and would not be possible without an integrated system. To address 

the challenge, integration COVID-19 surveillance system into one-portal is recommended to strengthen 

information flow and improve efficiency (30).  Similarly, there was also no official communication 

channel within healthcare systems within or outbound of the province to regional or national level. 

While social media and messenger apps might be utilized for surveillance purpose at time of emergency 

as practiced in Taiwan (31) and Thailand (27), a secured platform is still needed to facilitate timely 

communication, especially in case of wide-spread outbreak (32,33). Lastly, effectiveness of the 

surveillance systems was constrained by resources and training inaccessibility. While operating 

challenges for financial, training, and resources were common obstacles to COVID-19 surveillance 

(28), long-term preparedness plan would provide appropriate and timely resource mobilization in time 

of emergency (34,35).  

The recommendations of this report should be considered to improve the usefulness of this system in 

COVID-19 case detection and management. Summary of key recommendations is listed in Table 2. 

 

Table 2. Summary of key recommendations. 

No. Key recommendations 

1 To explore opportunities to synchronize, integrate, or systematically restructure the systems in 

place (in formats and output) to reduce manual work, data management errors, and resource 

wastes. 
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2 To utilize current multidisciplinary cooperation with local authorities to develop an enhanced 

COVID-19 communication channel. 

3 To develop a detailed plan for system’s long-term capacity of COVID-19 prevention and 

control, with focus on human and logistics preparation.  

4 To encourage the establishment of a national shared database for COVID-19 epidemiological 

data. 

 

Since AAR had not been specifically designed for system evaluations, in 2020, WHO published 

additional guidance to apply AARs to infectious diseases (7) and other health emergencies (8). 

Previously, AARs were often used for outbreak response evaluations at national scale (8). Only recently 

during COVID-19, AARs were used at regional or institutional levels, and have proven its effectiveness 

(36,37). In this study, the AAR methodology was able to provide an ad hoc structure to evaluate the 

performance of the COVID-19 surveillance system in Quang Ninh CDC, in the grander scheme of the 

surveillance system in Quang Ninh Province. AAR helped identify bottlenecks in the system, and 

provided practical steps to direct resources into challenges that would have otherwise be neglected due 

to the constant requirement of the system to COVID-19. Our recommendation aimed to assist the system 

to cope with ongoing COVID-19 epidemic in a more organized and effective way. Following our study, 

Quang Ninh CDC conducted a discussion session designed to follow-up actions. Findings were 

disseminated to other CDCs in Vietnam to provide an introspective reflection after one year of COVID-

19, and provide an open opportunity for future improvement. We expect that our findings provide 

operational improvements to enhance surveillance system in the province, thus strengthen the 

province’s preparation and response capacity. Given the prolonged nature of the COVID-19 epidemic 

in Vietnam, periodic assessment of surveillance systems should be considered critical and widely 

implemented at agency level.  

Due to the limited number of stakeholders participating in the survey and interview, some critical 

attributes of the surveillance system (such as timeliness, acceptability data quality, sensitivity, 

representativeness and stability) could not be addressed in detailed and discussed. The evaluation also 

did not account for stakeholders across the system, namely healthcare workers at lower level of the 

system at district and commune level, and in different health agencies in the province. These 

stakeholders developed and worked with the system, and ensured its success to control and prevent a 

wide-spread transmission of SARS-CoV-2 in the province. In addition, data inaccessibility hindered the 

evaluation to assess the input and output of the system. For example, even though the EBS system was 

evaluated highly effective, we did not have access to the report of data collected from the system and 

evaluate its quality in representativeness and timeliness to the pandemic evolution in the province. 

Overall, we highlight the need for a more comprehensive evaluations following the US CDC Guidelines 

to assess all possible attributes of a surveillance system, including assessing qualitative data of the 

system, and the logistical command chain across administrative levels. With heavy administration as a 
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challenge stated above, it is crucial to evaluate the timeliness and sensitivity of reports collected across 

levels, and summarize it in a qualitative manner. Similarly, it would be interesting to assess staff’s 

acceptability with the current “complex” systems that require a variety of format documents and 

reporting channels. The need for an integrate system should be accessed through qualitative research 

with staff across the system. Some stakeholders in the interviews did raise concerns about districts and 

communes located in mountainous or island area, citing difficulties to provide facilities or emergency 

resource timely and sufficiently. This can be addressed clearly in a conference format under the AAR 

method to have representatives in the system to evaluate the performance of the system in the past event, 

and addressing their challenges in accessibility and timeliness of the system. Clearly face-to-face 

conferences would not be ideal in COVID-19 times, hence we suggest focus groups divided by 

geographical area would improve accessibility for all healthcare levels, and at the same time provide a 

comprehensive learning and sharing platform.  

There were some other limitations to the evaluation. The evaluation was performed after one year of 

COVID-19 response, which may have impacted stakeholders’ perception. At time of study, the system 

was also under emergency mode as community outbreaks were detected in Vietnam (not in Quang 

Ninh). During interview, even though stakeholders were briefed about the purpose and focus of 

evaluation, respondents’ assessment might still be reflective of a specific time point rather than the 

whole year. A limited number of interviewed stakeholders was acknowledged, which did not provide 

quantitative data for evaluation. Finally, this evaluation represents a discrete time point in one province 

in Vietnam, thus may not be extrapolated to the system’s functionality under surge pressure. It is 

important to conduct another assessment of COVID-19 surveillance system at bigger scale for more 

comprehensive depiction. 

 

Conclusion 

The surveillance system in Quang Ninh Province, Vietnam contributed effectively to the COVID-19 

response in 2020 thanks to early preparation for emergency response, strong governance and central 

coordination, and multidisciplinary collaboration. Certain areas of concern such as overly complex data 

systems, redundant administrative processes, unclear communication channels, and lack of resources 

compromised its performance. Several recommendations for improvement were made based on that are 

of relevance for COVID-19 surveillance systems elsewhere in Vietnam and similar settings elsewhere. 
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Appendix 1. Structured survey questions 

Structured survey questions 

After Action Review of COVID-19 surveillance system at CDC Quang Ninh 

Please answer the following questions in details and provide relevant documents if applicable. 

Document existing systems in place 

No. Questions Answer Relevant document 

1.1 What types of surveillance data and surveillance/early warning systems were 

in place to detect outbreaks, especially those originated from respiratory 

pathogens? 

  

1.2 What were the guidelines, SOPs and protocols in place to guide surveillance 

and response? 

  

1.3 What was the process for data analysis and transmission of public health 

information for decision making? 

  

1.4 What was the legal framework for rapid response teams (RRTs) and how was 

its role defined during a health emergency?  

  

1.5 What was the activation process for the RRT?    

1.6 How was the surveillance data linked to the laboratory data (e.g., inter-

operable electronic information management system)? How did this differ for 

surveillance of notifiable disease and surveillance for an outbreak of novel 

pathogen? 

  

1.7 What types of training have been received for surveillance officers and RRT 

members prior to the detection of the first case of COVID-19 in the country? 

  

1.8 What guidelines, SOPs and protocol have been developed to detect cases, 

conduct contact tracing and monitor contacts prior to the detection of the first 

case of COVID-19 in the country? 

  

1.9 How were surveillance data linked to possible existing health system 

indicators (e.g., ICU bed availability, excess mortality, number of laboratory 

tests conducted) before the first case of COVID-19 was identified in the 

country? 
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Identify and analyze what happened so far during the COVID-19 outbreak response 

No. Questions Answer Relevant document 

2.1 How did surveillance and/or alert systems detect the first COVID-19 case 

and clusters in the province? 

  

2.2 What type of surveillance data or other information were useful or missing 

to guide response decisions (e.g., adjusting the social and public health 

measures, imposing and lifting travel restrictions)? 

  

2.3 What existing systems were adapted for detecting COVID-19 cases, 

conducting contact tracing and monitoring contacts and what new systems 

were instituted ad-hoc? How well did these work? 

  

2.4 How were COVID-19 suspected cases investigated and contact tracing 

conducted? What were the key roles that were essential for these activities 

(e.g., contact tracing central focal point for coordination)? 

  

2.5 Were there sufficient resources (human/financial/material) to undertake 

surveillance and early warning during the COVID-19 outbreak? 

  

2.6 Which COVID-19 surveillance guidance was used to build the case 

definitions during the COVID-19 outbreak and were they revised? And if so, 

when and why?  

  

2.7 What were all the efforts made to ensure contact tracing and monitoring of 

high-risk contacts were well-conducted? What were the new technologies 

used in combination with traditional boot-leather epidemiology (i.e., 

deploying contact tracers to the field to conduct contact tracing and active 

case-finding)? 

  

2.8 Were other types of surveillance systems (e.g., non-sentinel, sentinel or 

event-based surveillance systems) used to monitor trends or detect cases and 

clusters (e.g., ILI/SARI surveillance, ARI surveillance systems such as 

GISRS or other platforms, community-based and hospital-based event-based 

surveillance)? 

  

2.9 During the COVID-19 outbreak, how was epidemiological data managed, 

analyzed (e.g., weekly cases, hospitalization, and death, case fatality, cases 

in healthcare workers, disaggregated by sex and age), shared, and used to 

inform government officials to guide response? Were regular updates (e.g., 

situation reports) prepared and shared? 
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2.10 How did partners or other sectors contribute to surveillance and early 

warning? How were information shared with partners and other sectors? 

  

2.11 Was the RRT adequately trained and equipped for undertaking COVID-19 

response activities?  

  

2.12 Did any RRT members become COVID-19 cases or contacts? If yes, what 

happened? 

  

2.13 How were the findings of the RRT used for decision making regarding 

COVID-19 response? 

  

2.14 Were other mechanisms (EMTs, retired healthcare workers, school teachers, 

army officers…etc.) besides RRTs used in the COVID-19 response? 

  

2.15 Are all policies, plans and measures put in place during the COVID-19 

response taking gender, equity and human rights into consideration? 

  

2.16 What policies or measures have been put in place during the COVID-19 

response for disadvantaged subpopulations? (e.g., people with disabilities, 

persons with low socioeconomic status, ethnic minorities, rural poor, 

migrants and others experiencing exclusion and discrimination)?  

  

2.17 How populations at risks for COVID-19 (e.g., pregnant women, elderly) have 

been considered during the COVID-19 response? 

  

2.18 How were measures to protect disadvantaged and vulnerable population been 

enforced and monitored during the COVID-19 response? 

  

2.19 How are surveillance data linked to health care delivery and the health system 

as a whole during the COVID-19 response? 

  

2.20 How the "4-local" motto (local command; local spot, local materials, local 

logistics) was implemented in surveillance, case detection, and contact 

tracing of COVID-19 cases? 
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Improve existing COVID-19 outbreak response strategy 

No Questions Answers Relevant document 

3.1 What actions taken enabled an efficient and timely detection of COVID-19 

cases and clusters?  

  

3.2 What new technologies or innovations were implemented to efficiently test, 

trace, and track all COVID-19 suspected cases and their contacts to control 

the COVID-19 outbreak? 

  

3.3 What challenges were encountered in detecting COVID-19 cases and 

clusters? 

  

3.4 What have been the challenges for conducting contact tracing, including 

timeliness of contact tracing, monitoring information on contacts, and 

measuring the performance of contact tracing? 

  

3.5 What actions were taken during the event that allowed for a better than 

expected performance of the RRT and the overall COVID-19 response? 

  

3.6 What challenges were encountered in the operations of the RRT?   

3.7 What challenges were encountered during investigating of rumors?   

3.8 What were the overall strengths and weaknesses of the surveillance, case 

investigation and contact tracing during the COVID-19 response?  

  

3.9 What were the overall strengths and weaknesses of the implementation of the 

“4-local” motto in the surveillance, case investigation and contact tracing 

during the COVID-19 response?  
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Appendix 2. Semi-structured interview guide 

 

Key Informants Interview Questions Guide 

After Action Review of COVID-19 surveillance system at CDC Quang Ninh 

 

Thank you for participating in the project “After Action Review of COVID-19 surveillance and 

response activities in Quang Ninh Province”. We would like to conduct an in-depth interview in order 

to compliment the WHO AAR questionnaire that we received, with focus on surveillance, case 

detection, and contact tracing activity of the COVID-19 surveillance system.  

Content of this interview: 

Through interview sessions with key informants from COVID-19 surveillance system at CDC Quang 

Ninh, we aim to gather qualitative data on:  

- Discuss the current status of the COVID-19 surveillance system in the province and its 

operation during 2020.  

- Assess the operation of the surveillance system on some attributes: usefulness, flexibility, 

timeliness, data quality, representativeness, simplicity.  

- Discuss successes, challenges, and the impacting factors that affect the system operation 

process during 2020 COVID-19 outbreak. 

- Discuss recommendations for capacity enhancement of the COVID-19 surveillance system 

operation in future. 

Interview process: 

- Interviewer will conduct interview with key informants through phone. Each interview session 

will last 15 to 20 minutes. Interviewer will take note of interview session. 

Expected interview participants: 

- Health officers who directly worked with COVID-19 surveillance system during 2020 COVID-

19 outbreak, preferably in different sectors including surveillance team, case detection team, 

and contact tracing.  

Note: 

- All questions will be asked out loud and explained in detailed. Please ask the interviewer 

whenever any questions are not clear to you.  

- This interview will be transcribed for research purpose only and assessed by research team, no 

personal data will be collected. The result would not be published and only used to supplement 

the AAR WHO questionnaire.  

---------------------------------------------------------------------------------------------------------------- 

Question Guide during the interview: 

1. Please share your roles in the COVID-19 surveillance system at CDC Quang Ninh. Please 

discuss the operation of the system throughout the outbreak.  
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2. In the AAR questionnaire, when was the system put in place, and how CDC Quang Ninh 

adapted the system with existing sentinel surveillance system? 

3. Please comment on the operation process of the COVID-19 surveillance system at CDC Quang 

Ninh over the past year. Think in terms of usefulness, timeliness, flexibility, data quality, 

representativeness, simplicity.  

4. What successes and challenges the system had throughout the outbreak? 

5. In your opinion, in order to well implement the task of monitoring and management, what area 

does the current monitoring system need to improve first? 
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Chapter 5. Design and conduct an 

epidemiological study 

 

 

 

User-generated online information in response to a COVID-19 outbreak  

in Vietnam in July – September 2020 
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Prologue 

Background 

“Infodemics” – a combination of "information" and "epidemic" - refers to “a rapid and far-reaching 

spread of both accurate and inaccurate information about something, such as a disease” (1). The 

abundancy of news, albeit facts or rumors, available to us by the widespread of smart devices and 

internet, it becomes more difficult to obtain true information without sufficient expertise or certain 

critical thinking skills. Infodemics recently emerged after a decade of seemingly epidemic-less from 

2003 during the COVID-19 pandemic 2020 (1). “We’re not just fighting an epidemic; we’re fighting 

an infodemics,” said Director-General of World Health Organization in February 2020, referring to fake 

news that “spreads faster and more easily than this virus” (2). Infodemics can create ambiguity and 

distrust between population and government officials, thus mitigate effectiveness public health policy 

to prevent the ongoing pandemic. 

 

On 25 July 2020, after nearly 99-day streak of no community transmission, a surge of local cases of 

COVID-19 was spotted in Da Nang – a municipal city in Central Vietnam, mostly famous for foreign 

trade activities and tourism. The outbreak was consisted of cases linked to hospital clusters in Da Nang, 

and sporadic cases of tourists coming back from Da Nang and community cases, all with no sufficient 

epidemiological exposure to confirmed cases of COVID-19 or oversea travel (3,4). Nearly 400 cases 

with epidemiological links to Da Nang City were reported, highest in Da Nang and surrounding cities, 

and also in 10 other provinces and cities in Vietnam. A total of 35 fatalities was confirmed, remarked 

as first COVID-19 deaths in Vietnam. By late August – September 2020, the Da Nang outbreak was 

declared under control with no case detected and all remaining COVID-19 case discharged from 

isolation. During this period of outbreak, a series of public health measures were implemented by 

Vietnam government to limit and prevent further spread of diseases. To keep the public informed, health 

communication about these policies were frequently made by both governmental agencies and 

concerned online outlets. Public attention and responses were also paramount as concern was growing 

high with new cases of COVID-19 detected in community as well as new fatalities in COVID-19 cases. 

 

My role 

In July 2020, I was working closely with the Rapid Information Response Team, National Steering 

Committee of COVID-19 for the newest outbreak in Da Nang, Vietnam. One of the team member is 

the manager of the software for social media data listening and analysis, and was in charge of COVID-

19 social data report for Prime Minister and Ministry of Health briefing. They collected data weekly 

and in response to any major online discussion or progression of COVID-19 situation in the country, 

but the data was not analyzed but only reported descriptively as cross-sectional data collection. My field 



151 | P a g e  

 

supervisor and I suggested to use the software to monitor the public response to the ongoing outbreak 

online for an academic research.  

 

I was assigned the co-lead of this study with my field supervisor. In August 2020, we conducted several 

meeting with the team to acquaint with the software and its function, and to discuss the possible topics 

for analysis. Since the ongoing outbreak at that time was the first provincial-level outbreak in Vietnam, 

and also the first to record any COVID-19-related deaths, and the government also implemented several 

interventions to combat the growing epidemic, I decided to focus on two topics: (i) COVID-19 

progression in terms of incidence and mortality, and (ii) COVID-19 public health interventions during 

the outbreak. The team agreed to supply us the database and support for data collection, and I would be 

the one to conduct the study further and prepare the manuscript. I spent the next two months to 

conceptualize the data characteristics, and conduct literature review on content and textual analysis for 

online information. After finalizing the concept note, my academic supervisor and I prepared for two 

ethics applications to Australian National University (ANU)’s Research Ethics Committee and National 

Institute of Hygiene and Epidemiology (NIHE)’s Internal Review Board. I submitted and presented the 

ethics proposal and project proposal at NIHE in December 2020, and got accepted in January 2021. In 

February 2021, my ANU ethics application was finally approved. In March – April 2021, I conducted 

data collection and data cleaning with support from the team. For data processing and data analyses, I 

performed multiple analyses on Stata, R, and Python, including descriptive epidemiology, regressions, 

content analysis, sentiment analysis and semantics social network analyses in May – June 2021. Final 

manuscript writing was produced in July 2021 with the support from Dr. Florian Vogt – my academic 

supervisor.  

 

This chapter consists of two papers I wrote for two topics of online information during the outbreak. 

The first paper titled “Using ‘infodemics’ to understand public awareness and perception of SARS-

CoV-2: a analysis of online information about COVID-19 incidence and mortality during a major 

outbreak in Vietnam, July - September 2020” reported on the public attention and responses to online 

information of COVID-19 progression during the outbreak, which included descriptive and explorative 

analysis of online information’s characteristics associated with time before, after, and during the 

outbreak, as well as textual analysis of word frequency and text network analysis (Appendix 1). The 

second paper titled “Understanding COVID-19 ‘infodemics’: An analysis of online information 

about public health interventions during a SARS-CoV-2 outbreak in Vietnam, July – September 

2020” reported on misinformation and unverified information distribution of public health interventions 

implemented during the outbreak in July. I conducted the data categorization for 500 online posts to 

misinformation and unverified information concerning different COVID-19 prevention measures, and 

analyzed the association between the information categories and time period of before, after, and during 
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the outbreak (Appendix 2). This paper was accepted for oral presentation at  at the 10th Southeast Asia 

and Western Pacific Bi-regional TEPHINET Scientific Conference in November 2021 (Appendix 3). 

 

Abstract 1 

Background 

Trends in the public perception and awareness of COVID-19 over time are poorly understood, in 

particular in contexts with low SARS-CoV-2 transmission and in low and middle income countries. We 

aimed to analyze characteristics and trends of online information during a major COVID-19 outbreak 

in Da Nang province, Vietnam in July-August 2020 in order to understand public awareness and 

perceptions during an unfolding epidemic.  

 

Method 

We collected online information on COVID-19 incidence and mortality from popular online platforms 

in Vietnam between 1 July and 15 September, 2020, and assessed their trends over time against the 

epidemic curve during that period. We explored the associations between engagement levels, sentiment 

polarity2, and other characteristics of information posted online with the different phases of the outbreak 

using Poisson regression and multinomial logistic regression analysis. We also assessed the frequency 

of keywords over time, and conducted a semantic analysis of keywords using word segmentation.  

 

Result 

We found a close association between public awareness and perception levels based on user-generated 

online information for incidence and mortality, and the evolution of the actual COVID-19 situation in 

Vietnam. Online information generated higher engagement levels during the outbreak compared to 

before the outbreak. There was a close relationship between sentiment polarity and posts’ topics: the 

emotional tendencies about COVID-19 mortality were significantly more negative, and more neutral or 

positive about COVID-19 incidence. Online newspaper reported significantly more information in 

                                                      
2 Sentiment polarity is determined by Artificial Intelligence’s scanning and dissecting of content, using Natural 

Language Processing technique. The software would scan the content of the content of each posts, subtract any 

nonsense words and special symbols, can segment the sentence into bracket of token (each token is a word or 

group of words that have meaning in Vietnamese language). Next, the software would compare token to 

Vietnamese Language Sentiment Lexicon, which divides Vietnamese language into positive-signal tokens and 

negative-signal tokens, and categorize tokens into each category (positive and negative). Each positive token equal 

+ 1 value, and negative token equal – 1 value. Summary of number of positive token’s value and number of 

negative token’s value, divided by total number of words per the content, would result a figure within the range 

of -1 to +1. Value larger than +0.1 would be categorized as positive, smaller than -0.1 would be categorized as 

negative, and others neutral.  
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negative or positive sentiment than posts on online forums or social media. Keyword analysis showed 

that most topics of public concern followed closely the progression of the COVID-19 situation during 

the outbreak: the situation regarding imported cases before the outbreak; development of the global 

pandemic and vaccination; the epidemiological characteristics of the unfolding outbreak in Vietnam 

(including the first COVID-19 related fatalities in Vietnam); prevention and control measures; and the 

subsiding of the outbreak after two months.  

 

Conclusion 

This study shows how online information can reflect the development of a public health threat in real 

time, and provides important insights about changes in the levels and topics of public awareness and 

perception during different outbreak phases. Our findings can help public health decision makers in 

Vietnam and other low and middle income countries with high internet penetration rates to design more 

effective communication strategies during critical phases of an epidemic.  

 

Abstract 2 

Background 

Online information about COVID-19 has been spreading widely since the beginning of the pandemic. 

A better understanding of these ‘online infodemics’ is crucial to improve outbreak response and public 

health communication.  

 

Method 

We analyzed user-generated online information about five public health interventions that were 

implemented during a large COVID-19 outbreak in Vietnam, July-August 2020. We compared the 

volume, source, sentiment polarity, and engagements of online posts before, during and after the 

outbreak using negative binominal and logistic regression, and assessed the content validity of the 500 

most influential posts. 

 

Result 

Most of the 54,528 online posts included were generated during the outbreak (46,035; 84.42%) and by 

online newspapers (32,034; 58.75%). Among the 500 most influential posts, 316 (63.20%) contained 

genuine information, 10 (2.00%) contained misinformation, 152 (30.40%) were non-factual opinions, 

and 22 (4.40%) contained unverifiable information. All misinformation posts were made during the 

outbreak, mostly on social media, and were predominantly negative. Higher levels of engagement were 

observed for information that was unverifiable (IRR 2.83, 95%CI 1.33-0.62), posted during the outbreak 

(IRR before: 0.15, 95%CI 0.07-0.35; IRR after: 0.46, 95%CI 0.34-0.63), and with negative sentiment 
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(IRR 1.84, 95%CI 1.23-2.75). Negatively-toned posts were more likely to be misinformation (OR 9.59, 

95%CI 1.20-76.70) or unverified (OR 5.03, 95%CI 1.66-15.24). 

 

Conclusion 

The overall volume of misinformation and unverified information was low and clustered during the 

outbreak, with social media being particularly affected. This in-depth assessment demonstrates the 

value of analyzing ‘online infodemics’ during a COVD-19 outbreak to inform public health response. 

 

Lessons learned 

This study was the first time I was introduced and practiced content analysis – a possibly novel statistical 

subject for field epidemiology. During time of preparation for data analysis, I was struggled to find 

appropriate way to analyze qualitative data, but under online posts format. Although social media 

analysis and infodemics are not new to public health, I was not well-versed at all to any of this concept. 

The collected data was also expected to be paramount (more than 30,000 entries), filled with slang and 

internet language, and working with heavy dataset would not be ideal on basic statistical software. I 

found that we can certainly do textual analysis on R, but Vietnamese data was not compatible. This 

required extensive learning of new analytical method, and I decided to take introductory courses on 

Python and Gephi to conduct the analysis suitable for Vietnamese language. Through many and many 

trials and errors, and at time my laptop crashed because the heavy workload, I managed to perform 

automatic English translation, sentiment and semantics analysis on my dataset. Even though my 

analysis is very basic in compared to how advanced natural language processing is, I am still very proud 

of its outcome.   

 

Master of Applied Epidemiology (MAE) scholar is expected to lead and perform epidemiological study 

from beginning to end, and this is certainly a new challenging project for me. While there are many 

aspects for me to grow professionally and personally, I was able to conduct the study from 

conceptualization to final manuscript. My field supervisor was only assisted in the beginning stage for 

discussion facilitation, and the team was of help during the software introduction and first stage of data 

collection only. During the project, I learnt how to effectively manage time and resource without any 

assisting team. Although I felt missing out on the experience of working and leading a bigger team for 

this project, I am still grateful that the project was finished and done on time, by my own responsibility 

and contribution.  

 

Limitations 

In addition to limitations listed in Appendix 1 and Appendix 2, I acknowledge generalizability 

limitation of the study. The concept of online information collectively excluded people with no or poor 
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access to internet, especially young children, elderly, and people with lower socioeconomic status. 

These are people who are statistically more vulnerable to COVID-19 infection. With prolonged 

pandemic and lockdown measures, these people are also in need of sufficient access to Internet for 

personal and professional use (5). Even though more than 73% of population in Vietnam have access 

to Internet in 2021 (6), the population with poor or no access would be disproportionately impacted by 

lack of updated information. It would be encouraged for further studies of their source of information 

regarding the unfolding epidemic. While our study could not capture the general population, 

extrapolation should not be made lightly to general perceptions of the COVID-19 situation in Vietnam. 

 

Public health impact 

This is the first research on online information of COVID-19 in Vietnam’s public health context. In 

term of public health, the study explored multiple data analysis skills include social network analysis 

for keyword and topic. The findings can be used as indicators for evaluating impacts of online 

information, and an up-to-date demonstration of infodemics importance in public health research. The 

results can inform relevant stakeholders including Vietnam Ministry of Health, NIHE, and Ministry of 

Science and Technology to review and implement the appropriate health communication strategy. 

 

Recommendation 

Online platforms had an important role in our lives, supplying rapid information to our every needs on 

a convenient widely-accessible device. Public health education and promotion soon realized the 

importance of communication through social media, but to monitor public attention and engagement 

with those information is also essential to decide the message impact. During COVID-19, online 

information spread wider, and faster than ever; thus the impact of online information to public 

adherence and perceptions of the ongoing outbreak grows. Public health agencies should consider more 

technological advanced method as event-based surveillance for COVID-19 to monitor online health 

information.  
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Figure 1. Distribution of online information and number of COVID-19 incidence and mortality in 

Vietnam divided into three outbreak periods: Pre-outbreak (1 – 24 July 2020), during outbreak (25 July 

– 31 August 2020), and post-outbreak (1 – 15 September 2020). The yellow line indicates daily number 

of online information about COVID-19 incidence, the green line indicates daily number of online 

information about COVID-19 mortality. The blue bar indicates daily COVID-19 incidence recorded in 

Vietnam; the red bar indicates daily COVID-19 mortality recorded in Vietnam. 
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Figure 2. Top 15 keywords with highest appearance frequency in online information about COVID-19 

incidence collected divided into three outbreak periods: Pre-outbreak (1 – 24 July 2020), during 

outbreak (25 July – 31 August 2020), and post-outbreak (1 – 15 September 2020). 
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Figure 3. Top 15 keywords with highest appearance frequency in online information about COVID-

19 mortality collected divided into three outbreak periods: Pre-outbreak (1 – 24 July 2020), during 

outbreak (25 July – 31 August 2020), and post-outbreak (1 – 15 September 2020). 

 

Figure 4. Semantics social network of high-frequency keywords amongst online information about 

COVID-19 incidence.
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Figure 5. Semantics social network of high-frequency keywords amongst online information about 

COVID-19 mortality.

 



186 | P a g e  

 

Supplement file 



187 | P a g e  

 



188 | P a g e  

 

 



189 | P a g e  

 

Supplement Figure 1. Semantic network of keywords appearing in online information concerning 

COVID-19 incidence in pre-outbreak period. 
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Supplement Figure 2. Semantic network of keywords appearing in online information concerning 

COVID-19 incidence during outbreak period.
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Supplement Figure 3. Semantic network of keywords appearing in online information concerning 

COVID-19 incidence in post-outbreak period.

 

Supplement Figure 4. Semantic network of keywords appearing in online information concerning 

COVID-19 mortality in pre-outbreak period.
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Supplement Figure 5. Semantic network of keywords appearing in online information concerning 

COVID-19 mortality during outbreak period.
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Supplement Figure 6. Semantic network of keywords appearing in online information concerning 

COVID-19 mortality in post-outbreak period.
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Variables 

Posts’ categories 

Total P Genuine 

information 

Misinformation 

posts 
Opinion 

Unverified 

information 

Number of posts (n, 

%) 
316 (63.20) 10 (2.00) 152 (30.40) 22 (4.40) 500 (100)  

Number of 

engagements (Median, 

IQR) 

2004  

(200.5 – 11230) 

1964.5 

(43 – 5052) 

2474.5 

(924 – 11160.5) 

13415 

(8507 – 22869) 

2474.5 

(407 – 11777.5) 
<.001a 

Influence score  

(Mean, SD) 
4.43 (2.09) 4.50 (1.58) 4.60 (2.18) 4.59 (2.11) 4.49 (2.10) .878c 

Source (n, %) 

Social media 99 (31.33) 8 (80) 41 (26.79) 4 (18.18) 152 (30.40) 

.002b Online forum 80 (25.32) 2 (20) 51 (33.55) 11 (50.00) 144 (28.80) 

Online newspaper 137 (43.35) 0 (0) 60 (39.47) 7 (31.82) 204 (40.80) 

Sentiment categories (n, %) 

Positive 61 (19.30) 1 (10) 81 (53.29) 4 (18.18) 147 (29.40) 

<.001b Neutral 196 (62.03) 0 (0) 11 (7.24) 0 (0) 207 (41.40) 

Negative 59 (18.67) 9 (90) 60 (39.47) 18 (81.82) 146 (29.20) 

Topics (n, %)       

Cordon sanitaire 63 (19.94) 2 (20.00) 31 (20.39) 4 (18.18) 100 (20.00) <.001b 

National high school 

examination 
63 (20.25) 1 (10.00) 35 (23.03) 0 (0) 100 (20.00)  

Bluezone application 46 (14.56) 3 (30.00) 51 (33.55) 0 (0) 100 (20.00)  

COVID-19 quarantine 

breach 
51 (16.14) 2 (20.00) 29 (19.08) 18 (81.82) 100 (20.00)  

National contact 

tracing 
92 (29.11) 2 (20.00) 8 (3.95) 0 (0) 100 (20.00)  

Periods (n, %) 

Pre-outbreak 19 (6.01) 0 (0) 6 (3.95) 3 (13.64) 28 (5.60) 

.017b During outbreak 257 (81.33) 10 (100) 139 (91.45) 19 (86.36) 425 (85.00) 

Post-outbreak 40 (12.66) 0 (0) 7 (4.61) 0 (0) 47 (9.40) 

Note. p-value was calculated by aKruskal-Wallis rank test, bFisher’s exact test or cANOVA test. 
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Figure 1. (A) Epidemic curve of COVID-19 epidemic in Vietnam from June to August 2020. Shaded 

area indicates the outbreak period in Da Nang. (B) Epidemic curve of COVID-19 outbreak in Da Nang, 

Vietnam from 25 July – 31 August 2020.  
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Figure 2. Distribution of online information across time periods of the outbreak stratified by five NPIs 

topics.
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Figure 3*. Distribution of positive and negative words used in 500 selected online posts stratified by 

posts’ characteristics.

 
* Corrected figure is on the next page.
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Corrected Figure 3. Percentage of positive and negative words over all words used in 500 selected online posts stratified by posts’ characteristics. 
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Chapter 6. Other MAE 

Requirements 
 

 

 

Lay audience report: “Equality in COVID-19 vaccination administration – a dilemma” 

Lesson from the field: “An introduction to MicrobeTrace” 

Teaching: “An introduction to MicrobeTrace”  
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1. Lay audience report 

The report was written by me and edited by Dr. Pham Quang Thai – another Master of Applied 

Epidemiology (MAE)’s field supervisor in my field placement. The report is available on the internet 

and as print version on the Vietnam Ministry of Health’s Official Press Outlet named “Suc Khoe & Doi 

Song” (Health & Lifestyle). This journal is run by the Vietnam Ministry of Health’s Department of 

Health Communication and Rewards. Both the online and print versions are distributed free of charge 

among the Vietnamese public to promote health education and health literacy. 

 

Official citation:  

Quach Ha Linh, Pham Quang Thai (2021) “Equality in COVID-19 vaccination administration – a 

dilemma” (Original title in Vietnamese: “Bình đẳng trong sử dụng vắc-xin COVID-19 – bài toán khó”), 

Suc Khoe & Doi Song Newspaper – Official press representatives of Vietnam Ministry of Health, Vol 

4 (4973), 7 Jan 2021. Available at: https://suckhoedoisong.vn/binh-dang-trong-su-dung-vac-xin-covid-

19-bai-toan-kho-n185112.html. 

 

  

https://suckhoedoisong.vn/binh-dang-trong-su-dung-vac-xin-covid-19-bai-toan-kho-n185112.html
https://suckhoedoisong.vn/binh-dang-trong-su-dung-vac-xin-covid-19-bai-toan-kho-n185112.html
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1.1. Web version  

Available in Vietnamese at: https://suckhoedoisong.vn/binh-dang-trong-su-dung-vac-xin-covid-19-

bai-toan-kho-n185112.html 

 

 

https://suckhoedoisong.vn/binh-dang-trong-su-dung-vac-xin-covid-19-bai-toan-kho-n185112.html
https://suckhoedoisong.vn/binh-dang-trong-su-dung-vac-xin-covid-19-bai-toan-kho-n185112.html
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1.2. Printed version 
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1.3. Translated version 

Equality in COVID-19 vaccine administration – a dilemma 

A year after the COVID-19 epidemic was recorded in Wuhan (China), countries around the world are 

in a race to develop and import COVID-19 preventive vaccine to ensure health security and the 

recovery of the economy. However, the initial scarcity of vaccines has not met all demand, resulting in 

inequalities in vaccine use between countries and those who "beneficiaries" of vaccine doses.  

 

The monopoly of the rich countries 

By the end of 2020, many vaccines have been tested in humans with promising results. Some vaccines 

have been licensed by the US Food and Drug Administration for public and commercial protection 

purposes. 

At the same time, many reports have noted that developed countries have been ordering higher stock of 

COVID-19 vaccine than their populations’ needs. As of December 25, 2020, the US Government has 

ordered enough vaccines to vaccinate more than 400% of its population, and the Government of Canada 

has registered more than 500% of the population of the country. This is expected to vaccine shortages 

in countries with lower economic status, pushing the global prevalence of the non-COVID-19-

vaccinated population to 2022-2023. To reduce this inequality, international organizations such as the 

World Health Organization (WHO) and major universities around the world formed the COVAX 

alliance and is planning to store and transport vaccines to low-income and middle-income countries, 

especially in countries with very severe epidemics such as India. However, the shortage of COVID-19 

vaccine is almost certain in many countries that are slow to respond to vaccine production or importation 

in the context of global scarcity. 

 

 

Caption: Preparing for the first Vietnamese trial of COVID-19 vaccine 
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Who should be prioritized? 

In addition to ensuring adequate supply of vaccines, national health systems face the same challenge of 

vaccine distribution as well as determining who should be given priority to receive the first shots. 

Should it be the elderly and those with serious medical conditions, or essential workers, which include 

the frontline health worker for COVID-19, or those most at risk of infection? This is a critical inequality 

issue further caused by the COVID-19 pandemic, from disproportionately high rates of infection and 

mortality among the poor and people of color to potential accessibility to testing services, healthcare 

services and the ability to work and learn from either distance or online. 

According to the latest US Centers for Disease Control and Prevention (US CDC) guidelines, health-

care workers and the weakest elderly, often live in nursing homes and long-term care centres. The first 

shots of COVID-19 will be given. In European countries, the campaign to get medical workers and 

essential workers at grocery or medicine stores to get their vaccines early is still ongoing. In addition to 

the assessment and definition of “essential workers” which are diverse and varied between countries 

and regions, the emphasis on the epidemic and socio-cultural situation in each place also appears in the 

decision. is intended to give priority to be vaccinated. As of the end of 2020, the COVID-19 vaccine 

has been administered to senior politicians, the elderly, and frontline health care workers in the US and 

some Western European countries. 

Experts in public health policy around the world show that this is a priority decision between preventing 

fatalities (by vaccinating the elderly and the poor) or reducing the transmission of the virus (by 

vaccinating health care workers and essential workers). On the other hand, vaccine trial results to date 

have only shown protection to those who get the shot, but has not shown that one person being 

vaccinated will not infect others. In order to make the most plausible assessment, many experts urge 

countries to use the US CDC's "Vulnerability Assessment Index". This index includes 15 metrics drawn 

from the census, such as: overcrowded housing, lack of transportation and poverty, to determine how 

urgently a community is in need of assistance. economy, with the goal of reducing inequality. In 

addition, the potential overlapping of priority audiences (e.g., some essential workers also have chronic 

health problems, or are in the elderly group) are also mentioned. 

In the vaccine race of all countries, in addition to making vaccines, the issues of ethics and equity in 

public health also need to be considered. Health systems also need to evaluate the possibility of 

extensive vaccination program at the same time as existing COVID-19 case management and treatment. 

And there is a question that we cannot evaluate before vaccination is administered: in face of the 

growing proportion of anti-vaccination movement and anti-trust in government’s interventions to 

COVID-19, how many people in target population will actually receive COVID-19 vaccine? 

Quach Ha-Linh, Pham Quang Thai 

Department of Communicable Disease Control, National Institute of Hygiene and Epidemiology 
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2. Lesson from the field 

I was inspired by MicrobeTrace as a useful tool for epidemiology and contact tracing after an 

introductory session by US CDC in Vietnam in April 2020 at NIHE. MicrobeTrace is an online 

Visualization tool developed and provided free by the US CDC. MicrobeTrace is used to construct 

network analysis for molecular and epidemiologic data collected during an outbreak investigation, 

which can be accessed through this link: https://microbetrace.cdc.gov/MicrobeTrace/. 

The tool is very easy to use and effective in visualizing quickly contact networks during the COVID-

19 outbreak. After that initial session, I used MicrobeTrace more often during my time in Rapid 

Information Team in National Steering Committee, and even got a chance to present it in the minister 

brief once. The usefulness and convenience of the tool encouraged me to use it in my Lesson from the 

Field (LFF), as I saw that many of my cohort mates were enthusiastic about social network analysis 

techniques for contact tracing in Course Block 2.  

I conducted the LFF in 4 May 2021 with five scholars in my cohort. The LFF was divided to three 

sessions: (i) Basic definitions and introduction to the program; (ii) Interactive session where the group 

navigated through the tools and did some exercises; and (iii) Final reflections. The evaluation polling 

is depicted below.  

 

 

This session included three sections, pre-reading materials for the LFF, PowerPoint introduction, and 

some practice exercises.  

  

https://microbetrace.cdc.gov/MicrobeTrace/
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2.1. Pre-reading material 

An introduction to MicrobeTrace 

This lesson from the field (LFF) is a self-directed learning exercise and will be emailed to 

participants: 

Topic: MAE LFF - Ha-Linh Quach 

Time: May 4, 2021 13:00 Vietnam 

 

Join Zoom Meeting 

https://anu.zoom.us/j/87432216556?pwd=WWgyQURFNHprY0FHdkZobWZMY293QT09 

 

Meeting ID: 874 3221 6556 

Password: 983215 

 

Learning Objectives 

By the end of this LFF you should be able to:  

- Understand the use of MicrobeTrace in social network analysis  

- Construct a simple map from MicrobeTrace and use different built-in functions 

- Construct node and edge lists from available case data 

 

Overview 

MicrobeTrace is an online Visualization Multi-tool for Molecular Epidemiology and Bioinformatics 

developed by the US CDC. MicrobeTrace is a tool to compare and construct network analysis for 

molecular and epidemiologic data collected during an outbreak investigation. It is an interactive free 

platform which allows users to upload data from their own computers and visual transmission networks. 

It works on both sequences and epidemiologic data, but this lesson only concerns the latter. 

MicrobeTrace is designed for infectious disease including HIV, TB, and other pathogens where contact 

tracing is normally applied to understand the transmission cycle and control the outbreak. MicrobeTrace 

best performs on Google Chrome, and is not compatible on Internet Explorer. 

What differs MicrobeTrace from other software like R or Stata:  

- Easy to construct raw data from an Excel spreadsheet 

- Easy to manipulate display (colour, labels, etc.) without long codes 

- Easy to download outputs in many forms 

 

A simple introduction of social network analysis 

The aim of social network analysis is to understand a community by mapping the relationships that 

connect them as a network, and then trying to draw out key individuals, groups within the network 

(‘cluster’), and/or associations between the individuals. 
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A network is simply a number of points (or ‘nodes’) that are connected by links (or edge’). In an 

epidemiological social network, the nodes are individuals and the links are any epidemic connection 

between them – for example, social relations, exposure.  

Two types of edges can be present in a network: (1) a directed edge: the nodes are connected and one 

head of the edge has an arrowhead indicating a one-way effect, or (2) an undirected edge: the nodes 

have a connecting line indicating some mutual relationship but with no arrowheads to indicate direction 

of effect. Networks can be described as being directed (i.e. all edges are directed) or undirected (i.e. no 

edges are directed). Edges convey information about the direction and strength of the relationship 

between the nodes, such as positive edge (e.g. positive correlation/covariance between variables) or 

negative (e.g. negative correlation/covariance between variables). Edges can be weighted to reflect the 

strength of the relationship between nodes by varying the thickness and color density of the edge 

connecting the nodes. 

 

Key network statistics of a social network 

Variable Definition Measurement 

Number of nodes Size of the network Number of individuals in the 

network 

Number of edges How ‘busy’ the network in total  Number of relationships 

between individuals in the 

network (in total) 

Number of unique links How ‘busy’ the network is, 

taking out relationships that are 

duplicated 

Number of relationships 

between individuals in the 

network, with duplicates 

removed 

Clusters Whether there may be 

subgroups in the network 

Number of discrete groups in 

the network 

Density The extent to which nodes are 

interconnected – lower density 

networks have fewer links 

between nodes 

The proportion of all links that 

are actually present 

Mean average distance between 

nodes  

How ‘close’ (in network terms) 

the nodes are to each other 

Average number of steps 

needed to go from one node to 

any other 

Mean degree  How central (on average) nodes 

in the network are 

Average number of links that 

pass through the nodes 

Mean betweenness  How central (on average) nodes 

in the network are 

Average number of unique 

paths that pass through the 

nodes 

 

Data construct 

MicrobeTrace handles a variety of file types and formats that are traditionally collected during public 

health investigations, including pathogen genomic information, epidemiologic and other metadata 

about cases (node lists) and their high-risk contacts (edge or link lists) can be integrated as spreadsheets. 
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MicrobeTrace can import a variety of file formats depending on your different analytic goals (Figure 

1).  

 

Figure 1: Different dataset for MicrobeTrace - adapted from  Campbell et al. (2020) 

 

Two types of dataset we will use in this exercise:  

- Line list (denoted as Node list): lists of individuals/cases where each line is an individual/case. 

You can put more data to enrich the networks, from demographic characteristics to important 

epidemiological data (such as date of symptoms onset, date of exposure, risk factors, etc.). Each 

case/individual represents a node.  

- Contact tracing data (denoted as Edge list): lists of partners/pairs of individual/cases where 

contacts/exposures had happened. Each line represents one connection from person A to person 

B. You can also put more data in terms of type of contact, location of contact, etc. Each line 

represents an edge.  

Input data are typically in these formats: 

- Excel (CSV or XLSX) 

- Distance matrix format 

- Raw sequences data (.FASTA) 

For this LFF, we will only use excel data. You can download and try the remaining two data types in 

this link: https://github.com/CDCgov/MicrobeTrace 

  

Recap 

Hopefully you can understand the aim and basic characteristics of social network analysis, and the 

purpose of MicrobeTrace. Please have a look-through of the sample dataset, and we will load and 

navigate the dataset on MicrobeTrace together during the session.  

https://github.com/CDCgov/MicrobeTrace
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Further reading 

1. Ellsworth M. Campbell, Anthony Boyles, Anupama Shankar, Jay Kim, Sergey Knyazev, William 

M. Switzer (2020), MicrobeTrace: Retooling Molecular Epidemiology for Rapid Public Health 

Response. bioRxiv 2020.07.22.216275; doi: https://doi.org/10.1101/2020.07.22.216275 

2. GitHub sharing for MicrobeTrace instruction and sample dataset 

https://github.com/CDCgov/MicrobeTrace 

3. Interactive instruction to MicrobeTrace 

https://bio.tools/microbetrace 

4. How to install MicrobeTrace as a package to Rstudio 

https://github.com/CDCgov/MicrobeTraceShiny 

5. MicrobeTrace uses in sequence analysis 

https://www.youtube.com/watch?v=puys17g_hPc 

6. More on genome sequencing analysis – How to use the “Prune” and “Filter threshold” function 

https://medium.com/microbetrace-reports/playing-with-your-nearest-neighbor-ef7910312ebf 

https://medium.com/microbetrace-reports/demoing-the-tree-of-life-in-microbetrace-

3e6a34d4645b 

7. Over plotting problem in MicrobeTrace, and how to use the “Jitter” function 

https://medium.com/microbetrace-reports/how-to-jitter-well-c5e2462047f9 

http://ermalltd.co.uk/1991-cadillac-nz3tt/jitter-overplotting.html 

 

  

https://doi.org/10.1101/2020.07.22.216275
https://github.com/CDCgov/MicrobeTrace
https://bio.tools/microbetrace
https://github.com/CDCgov/MicrobeTraceShiny
https://www.youtube.com/watch?v=puys17g_hPc
https://medium.com/microbetrace-reports/playing-with-your-nearest-neighbor-ef7910312ebf
https://medium.com/microbetrace-reports/demoing-the-tree-of-life-in-microbetrace-3e6a34d4645b
https://medium.com/microbetrace-reports/demoing-the-tree-of-life-in-microbetrace-3e6a34d4645b
https://medium.com/microbetrace-reports/how-to-jitter-well-c5e2462047f9
http://ermalltd.co.uk/1991-cadillac-nz3tt/jitter-overplotting.html
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2.2. Lesson presentation  
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2.3. Practice exercises 

Activity 1.  

Please navigate to MicrobeTrace website on your browser: https://microbetrace.cdc.gov/MicrobeTrace/ 

From this point, the application download itself to your computer, and you can use it on your browser 

without internet connection. You can save your workspace where you left off and come back later. This 

is to ensure a data security system for personal data and patients’ data.  

 

Activity 2.  

Upload dataset into MicrobeTrace.  

 

 

We use two dummy csv files for this exercise, the node list and the edge list. Once you upload the files, 

MicrobeTrace automatically identifies which one is the edge list (as “Link”) and which one is the node 

list (as “Node”). Here we can specify the basic elements for the network. For the node list, you need to 

specify the unique ID for each node in your raw data, which in here is correspondence to the column 

“ID” in the csv file. For the edge list, you need to specify who is person A and B in your network, which 

is corresponding to the “Source” and the “Target” on the screen, which in here is the “Id1” and “Id2” 

columns in the csv file. After this, we hit “Launch” to create the dataset.  

https://microbetrace.cdc.gov/MicrobeTrace/
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Activity 3.  

3.1. Load the dataset and navigate through the dataset. 

The default map is a 2D network, with each node is a circle, and each line is the connection between 

two nodes.  

On the bottom right of the screen, you can see a summary of the network, which includes number of 

nodes, links, clusters, and singletons. On the top right of the screen, you can select for specific nodes 

based on their variables in the csv file, and selected nodes will be highlighted on the screen. 

 

 

3.2. Format and label the network.  

On the top left of the screen, you can find the gear icon which is to set the display of label, shape and 

color of the network, based on the richness of the dataset you have.  
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Important indicators in the Node tab:  

- Degree: weight each node by the number of connections it has in the network (calculated 

automatically) 

- Cluster: classify nodes by cluster they belong to 

Important indicators in the Network/Physics tab: 

- Highlight: only highlight the neighbouring nodes of the selected nodes.  

- Charge: modify the magnitude of the nodes to its closest cluster 

- Gravity: modify the magnitude of all the nodes to the central of the network 

- Friction: modify the friction between the nodes 

Ex.1. Customize node size by degree, node shape by race/ethnicity, node color by gender, and edge 

color by type of exposure. Describe the three nodes with highest degree in the network.  

 

Activity 4.  

4.1. Set up histogram view 

Select View/Histogram on the tool tab. Histogram view provides histogram chart for frequency of 

variables on your dataset, along with some auto-computed variables by MicrobeTrace. 

 

Ex.2. Create histogram plot for epi curve.  
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Another quick way to look at the distribution of variables is through View/Bubbles option. 

  

 

 

 

4.2. Set up table view 

Select View/Table on the tool tab. Table view is basically your dataset, where you can add/drop/sort 

each variable in your preference. You can identify nodes with specific characteristics in the network by 

selecting the node in the Table view, and apply sorting function to each variable. 
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4.3. Set up aggregation view  

Select View/Aggregation on the tool tab. Aggregation view represents summary for frequency (%) of 

nodes/links/clusters stratified by different variables on your dataset.  

 

View/Crosstab also provides table view to a more variety of variables in the dataset. 

 

Another way to quickly look up Clusters/Nodes characteristics is through View/Waterfall option. 
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4.4. Set up Epi curve 

You can also create epi curve by inserting the date data field in your dataset to View/Epi curve option 

in the tool bar. 

 

 

 Another way to display your dataset in time distribution is View/Gantt option. Gantt chart provides 

layover time course for each nodes in the network. (Purple bars are time course from symptom onset 

to first COVID-19 specimen collection, black bars are time course from admission to discharge) 

 

 

 

4.5. Set up Map/globe view 

Select View/Map or View/Globe on the tool tab. This function shows geographical distribution of nodes 

based on available zip code, longitude and latitude, etc. You can select details of your map to display 

to country/state/county level, and choose to display the links between nodes. The “Jitter” function is to 

distribute your nodes in a random algorithm to ensure patients’ personal privacy (You can read more 
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on this function in this link). Users can layover the graph with baseline map or satellite map (requires 

internet connection), or use your own map layer (JSON format).  

 

 

  

https://medium.com/microbetrace-reports/how-to-jitter-well-c5e2462047f9
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3. Teaching experience 

I conducted a teaching session on 30 June 2021, also on MicrobeTrace, for 6 staffs and medical students 

working/interning at Department of Communicable Disease Control, NIHE. The session was 1.5 hours 

long, conducted both in person at NIHE and online through Zoom. The basic materials are the same 

with the LFF session but in Vietnamese. I was able to work through the exercises and conducted a 

fruitful discussion with all attendees, with the assistance of my MAE colleague – Ms Ngoc-Anh.  

Materials for the teaching session included a PowerPoint presentation, a handout of basic information 

on MicrobeTrace and Social network analysis, and a practice take-home exercise. Below is the 

evaluation of the session. 

 

  

  

0% 20% 40% 60% 80% 100%

The session provided sufficient knowledge on the software

The session provided sufficient time to practice on the
software

You were provided enough materials before the session

The session was easy to follow and comprehend

You are confident to use the software after the session

Teaching session evaluation

Introduction to MicrobeTrace

Disagree Neither agree nor disagree Agree Strongly agree



266 | P a g e  

 

3.1. Reading handout 
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3.2. PowerPoint Presentation 

1 

 

2 

 

3 

 

4 

 
5 

 

6 

 

7 
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3.3. Practice take-home exercise 

 

  

  
 

 

 

 



269 | P a g e  
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3.4. Screenshots from the session 
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END OF THESIS 
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