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Prologue 

Background 

World Health Organization (WHO) has declared COVID-19 as a Public Health 

Emergency of International Concern (PHEIC) by the beginning of 2020, merely three months 

after its first record in Wuhan, China. COVID-19 quickly attracted many social concern due to 

its rapid community transmission (1).  

In Vietnam, Bach Mai hospital was designated as a health facility to treat COVID-19 

cases. This is a tertiary referral hospital responsible for treating mild to life-threatening 

illnesses in a wide range of diseases. Bach Mai hospital is known for its innovative treatments 

and state-of-the-art facilities. On 18 March 2020, one nurse in Bach Mai hospital confirmed 

SARS-CoV-2 infection, which resulted in a COVID-19 outbreak of 46 confirmed cases 

epidemiologically related to the hospital. This was the first COVID-19 outbreak in a healthcare 

setting in Vietnam. Many stakeholders were involved in the outbreak investigation, including 

the National Steering Committee of COVID-19 Prevention and Control, the Bach Mai 

Hospital, the US Centers for Disease Control and Prevention (CDC), and a team from the Field 

Epidemiology Teaching Program. 

Standard epidemiological techniques like case investigation and contact tracing have 

been widely used during the COVID-19 pandemic. Additional techniques like social network 

analysis (SNA) are much less frequently used. The aim of SNA in outbreak investigation is to 

provide additional, in-depth information to elucidate detailed transmission patterns and sub-

networks within the concerned populations. The identification of highly influential cases (with 

high out-degree and betweenness measures) and closely connected case sub-networks 

(components) could allow for prioritizing contact tracing activities in a more targeted way. 

Cases that disproportionately infect others and their networks could be identified quickly, and 

their contacts could be monitored more intensely to interrupt transmission faster. Nonetheless, 

one of the limitations of the practical use of SNA in field epidemiology is the time needed to 

collect the necessary data during a real-time outbreak response. Given the time-sensitive and 

volatile nature of infectious disease outbreaks, collecting data for network analyses alongside 

traditional outbreak containment activities might be complicated, especially when resources 

are stretched, and interfere with other response priority activities. Therefore, in a frontline 

setting, the use of SNA to support an outbreak investigation may have to be limited to 

unavoidable circumstances, e.g. contact tracing is not performed due to some reasons, e.g. rapid 

spread of the virus in the community and lack of human resources. 
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My role 

The COVID-19 outbreak in the Bach Mai hospital occurred when I volunteered at the 

Rapid Response Team, the National Steering Committee for COVID-19 Prevention and 

Control. The Team included members of the General Department of Preventive Medicine, the 

National Institute of Hygiene and Epidemiology (NIHE), the Ministry of Science and 

Technology, private IT companies, Hanoi University of Public Health, Hanoi Medical 

University, and local Centers for Diseases Control and Prevention. For the Bach Mai outbreak, 

we worked with Bach Mai Hospital's staff to establish a contact tracing team to investigate the 

outbreak. 

I was responsible for three activities during this outbreak. I conducted interviews with 

confirmed cases and close contacts of confirmed cases to construct the transmission chain of 

the outbreak and managed the outbreak’s epidemiological dataset. I was also in charge of data 

visualization of the outbreak. This included the connection networks between COVID-19 cases 

and related close contacts, which helped investigate the potential source of infection and the 

transmission timeline of the outbreak. At first, the network was drawn by hand, then I used R 

and Gephi software when the inter-case connection became complicated with the higher 

number of cases. I also drew a 2D map of Bach Mai Hospital with related COVID-19 cases 

information to identify and predict high-risk areas. 

Achievement 

Using contact tracing data of the outbreak investigation, I did publish my article in the 

Tropical Medicine & International Health journal (Appendix 1). This article included the use 

of SNA techniques to explore COVID-19 transmission dynamics in hospital setting. Our 

findings highlighted the importance of non-clinical workers in the SARS-CoV-2 transmission 

route in the hospital, who were often neglected from the initial response to the outbreak, as 

well as the effectiveness of SNA in investigating the transmission dynamics in a closed setting 

like hospital. I also presented these results at two international conferences in 2020. The first 

one was the 9th Bi-Regional FETP COVID-19 Online Conference on 10-12 November 2020 

(Appendix 2) and the second was the Special Edition - Australasian COVID-19 Virtual 

Conference on 09 December 2020 (Appendix 3). 

My oral presentation was awarded Outstanding Presentation at the 9th Bi-regional 

TEPHINET Conference 2020 (Pictured below). 
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Abstract  

Background 

In March 2020, a COVID-19 outbreak in a major referral hospital in Hanoi, Vietnam led to 

7,664 patients and staff being sent into lockdown for two weeks, and over 52,200 persons 

across 49 provinces being quarantined. We assessed SARS-CoV-2 transmission patterns 

during this to date largest hospital outbreak in Vietnam using social network analysis (SNA). 

Methods 

We constructed a directed relational network and calculated network metrics for ‘degree’, 

‘betweenness’, ‘closeness’, and ‘eigenvector’ centrality to understand individual-level 

transmission patterns. We analysed network components and modularity to identify sub-

network structures with disproportionately big effects. 

Results 
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We detected 68 connections between 46 confirmed cases, of which 27 (58.7%) were ancillary 

support staff, seven (15.2%) caregivers, six (13%) patients, and two (4.4%) nurses. Among the 

ten most important cases selected by each SNA network metric, transmission dynamics 

clustered in 17 cases, of which 12 (70.6%) cases were ancillary support staff. Ancillary support 

staff also constituted 71.1% of cases in the dominant sub-network and 68.8% of cases in the 

three largest sub-communities.  

Conclusions 

We identified non-clinical ancillary support staff, who are responsible for room service and 

food distribution in hospital wards in Vietnam, as a group with disproportionally big impacts 

on transmission dynamics during this outbreak. Our findings call for a holistic approach to 

nosocomial outbreak prevention and response that includes both clinical and non-clinical 

hospital staff. Our work also shows the potential of SNA as a complementary outbreak 

investigation method to better understand infection patterns in hospitals and similar settings. 

 

Lessons learned 

As a new epidemiologist, this project has brought to me many special and unforgettable 

memories and experiences in investigating an outbreak. This was the first time I had been 

involved in the whole process of an investigation, and I got to observe how to work on different 

hypotheses and predict an unfolding outbreak in real-time. In the process, I was very lucky to 

work with many experts in diverse fields, from epidemiology, and medicine to technology and 

computer science. My problem-solving skills and group skills improved tremendously from 

my experience working with people in different disciplinary and backgrounds. 

Furthermore, I got a chance to sharpen my data visualization skill. From this 

investigation, I now have experience working with various software to illustrate the social 

network, namely Microbetrace; R; and Gephi. This project gave me great motivation to study 

SNA and its implementation in outbreak investigation.  

Public health impact 

Numerous COVID-19 outbreaks in hospitals have occurred since the start of the 

pandemic, impacting negatively on patients, staff members, and communities (2,3). Health care 

workers are at increased risk of infection, particularly those directly exposed to SARS-CoV-2 

potential sources from patient care and patient triage. Most nosocomial outbreak investigations 

focus on clinical staff but less on those who are not directly involved in patient care but are 

also exposed to sources of infections. Our findings highlighted the importance of non-clinical 
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workers in driving the SARS-CoV-2 transmission in the hospital setting, namely in this 

outbreak are ancillary support staff who are responsible for cleaning rooms and food services. 

These people had a high frequency of mobility around the hospital but were often neglected 

from the initial response to the outbreak. Our findings addressed a concern to review the current 

contact tracing protocols in the hospital. During the contact tracing investigation, all people 

who had high frequent movement around the hospital should be considered high-risk people. 

Quickly identifying these people to prioritize control measures helps to prevent the wide spread 

of diseases. Focusing only on people involved in clinical care (e.g. doctors, nurses, patients, 

caregivers) might delay the response to the outbreak. 

COVID-19 outbreaks in the hospital often follow network patterns, with super-

spreading persons or events playing an important role in the transmission dynamics. SNA has 

been applied in previous outbreaks investigations such as tuberculosis (4) or the host-pathogen 

interactome (5), but not been seen in COVID-19 outbreaks in close settings like hospitals. Our 

findings highlight its value as an analysis method for field epidemiologists in response to the 

COVID-19 pandemic. It demonstrates the potential application of using network metrics to 

prevent the transmission route.  

 

Recommendation 

With the support of SNA, we detected a group of non-clinical hospital staff who were 

essential to the transmission dynamics in a nosocomial COVID-19 outbreak. These staffs are 

often overlooked during the investigation, yet they play an important part in the interconnection 

between wards and departments of the hospital. We recommended that all hospital staff should 

be considered as potential drivers of transmission during a nosocomial outbreak response. 

Focusing only on core clinical staff like doctors and nurses could substantially delay successful 

outbreak containment. Our finding of overlooking important ancillary support staff highlighted 

a gap in the contact tracing process. A careful review of the contact tracing protocol in the 

hospital is necessary to be prepared for the current COVID-19 pandemic as well as other 

infectious diseases in the future. Conducting simulation exercises of occurring an outbreak 

inside the hospital might help the review process.  

Although we did not perform SNA analysis in the acute event i.e., during the hospital 

outbreak investigation, evidence from this project recommends a useful tool to support 

traditional outbreak investigation for field epidemiologists in the future. We suggested that the 
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value of SNA in the COVID-19 outbreak response, as well as technical skills to perform such 

analyses, should be improved among field epidemiologists. 
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Appendix 3. Booklet of conference presentation  

Booklet of conference presentation at the Special Edition - Australasian COVID-19 Virtual 

Conference (virtual conference) on 09 December 2020 (page 41) 
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Prologue 

Background 

Intra‐Action Review (IAR) is a qualitative tool to conduct an assessment of national 

responses to the ongoing COVID-19 pandemic (1). It has been approved as a potential tool to 

assess the performance of systems’ preparedness, collect lessons learned, and operational and 

functional improvement after a period of counteracting this pandemic (2). The World Health 

Organization (WHO) and European Centre for Disease and Control suggested applying IAR 

during the COVID‐19 pandemic (3,4). 

Until 30 August 2020, Vietnam has experienced three months of no community 

COVID-19 cases. However, the likelihood of COVID-19 reintroducing in the community 

increased as the country temporally paused some public health measures and gradually 

resumed international flights for repatriates and technical experts. Many instances of illegal 

trespassing into the country without sufficient testing or quarantine were another challenge to 

prevent local transmission. Given the importance of COVID-19 surveillance at Points of Entry 

(PoEs), it is critical to review and assess the COVID-19 surveillance system at PoEs, in order 

to capitalize on best practices and identify areas and actions to improve this system for the 

prolonged pandemic. 

My role 

The World Health Organization (WHO) issued guidance on After Action Reviews to 

assist countries with the evaluation of public health responses to disease threats and the 

generation of lessons learnt for operational improvements of public health response measures 

after the occurrence of a public health event. Faced with the rapidly evolving COVID-19 

pandemic, the WHO published additional IAR guidance in July 2020 based on the existing 

AAR approach. In contrast to AAR, which focuses on evaluating completed responses to learn 

lessons for future events, the IAR is designed to inform and guide ongoing response operations 

and capture lived experiences during the emergency phase. It is therefore considered as a tool 

to learn lessons and improve public health emergency in real time. This COVID-19-specific 

IAR method is designated to provide a structure to evaluate the performance of public health 

systems to COVID-19. 

At the time of planning to conduct IAR, Vietnam has experienced three months of being 

free from COVID-19 cases. However, given the surging and re-surging of COVID-19 cases in 

other countries as well as the protracted and unpredicted nature of this pandemic, the Ministry 

of Health and WHO decided to execute the IAR to evaluate COVID-19 preparedness and 

response to the PoEs surveillance systems nationwide. The General Department of Preventive 
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Medicine (GDPM), Ministry of Health was a primary unit to conduct the IAR in Vietnam. My 

field supervisor involved me in this project, but only from the near end of it. I, unfortunately, 

did not have a chance to involve in the IAR workshop. My contribution was in compiling and 

managing qualitative data from the scripts, notes, and presentations in the IAR workshop. I 

also supported GDPM’s officials in preparing presentations for the debriefing after IAR.  

Achievement  

This chapter consists of one published article (Appendix 2). The article entitled 

identical name to the Chapter “Evaluating epidemic preparedness and response to COVID-19: 

A nation-wide multi-sectorial Intra-Action Review of the Points of Entry surveillance system 

in Vietnam, January to September 2020”. It was published in the Asia Pacific Journal of Public 

Health as short communication in April 2022. The aims of this study are to identify the 

successes and challenges of the PoE system to provide concrete recommendations to improve 

COVID-19 surveillance at PoE, both in Vietnam as well as in other countries in the region.  

 

Abstract 

Background:  

International travel has been contributing significantly to the spread of COVID-19. Points of 

Entry (PoE) surveillance at national border crossings constitutes a major pillar of many 

countries’ pandemic response but has rarely been evaluated. 

Methods:  

We conducted an Intra-Action Review (IAR) of Vietnam’s PoE surveillance system for 

COVID-19 for the period January to September 2020, using a nation-wide multi-stakeholder 

consultation process and focus group discussions during a workshop with 60 participants held 

in Quang Ninh province, Vietnam in October 2020. 

Results:  

The National Surveillance System for COVID-19 (NSSC) was operated as an event-based 

surveillance system covering on four administrative levels. Identified strengths of the NSSC 

were the effective management of incoming travelers using health declaration forms; the early 

detection of cases through screening by rapid antigen tests; and effective control of cross-

contamination through strict on-site quarantine procedures. However, its effectiveness was 

considered limited to low and medium case numbers and not be ready to deal with prolonged 

and intense transmission contexts. Three cross-cutting lessons learnt were identified include 

the need to improve procurement processes, strengthen emergency planning, and establish clear 

leadership from early. 



Page | 104 

Conclusion:  

The PoE surveillance system was useful to reduce the introduction of COVID-19 into Vietnam 

during small and medium incidence contexts despite many challenges in human and financial 

resources, planning, and management. Our captured lessons learned should be addressed in the 

internal and external meetings at local and national levels to revise prolonged strategies to 

respond to the pandemic. 

 

Lesson learned 

The IAR brought me a great lesson on writing reports. I had to prepare and balance the 

reports for the Vietnam WHO, the GDPM, and the Vietnam Ministry of Health. Each report 

has different purposes for different audiences. For the Ministry of Health, the report’s readers 

are mostly policymakers and multijurisdictional healthcare staff who require short coherent 

findings and lessons learned from the review. On the other hand, WHO’s technical report 

requires detailed methodology, workshop process, and timeline, leaning more towards project 

management.  

This project also gave me a great opportunity to work with qualitative data. Before, I 

had very little experience with qualitative data and analyses, and for this project, most if not 

all data are from focus groups discussion and conferences. In the beginning, I doubted using 

non-quantitative data can bring out action-packed messages, and the report might be a long 

essay rather than a subjective assessment. However, this project taught me to work closely with 

stakeholders, organizing and arranging their stories and reflections in a systematic way to build 

a complete story of trails and errors in the uncertain time of the epidemic. I finally realized, a 

good story should come from rigorous methods and coherent explanations, it not only relies on 

numbers. 

 

Public health impact 

The Vietnam COVID-19 IAR followed WHO’s guidance (2,3) that aims to identify 

crucial challenges and make operational improvements to the COVID-19 surveillance system. 

We targeted for sustained enhancement of the response and preparedness to this prolonged and 

unpredicted pandemic (1). Our evidence, with more than 30 IAR in other countries, provided 

a snapshot of the battle of this pandemic (5). At the time of conducting this review, Vietnam 

experienced three months of clearance of community transmission while other countries 

suffered the resurgence of COVID-19 cases with new variants. Our sharing might help other 
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countries to plan a better COVID-19 strategy that mitigates the impact of these interventions 

on human life and well-being.  

Vietnam had applied the whole-of-society approach by mobilizing active involvement 

of the political system, including multi-ministerial sectors at all levels, communists, and 

communities in response to this pandemic. Although it was considered an effective strategy, 

our findings questioned the quality of this cooperation. We shed evidence on the uncoordinated 

leadership in the border agency cooperation at PoEs. The roles of relevant units in shared 

activities were unclear, thus leading to conflicts in responsibilities. We also demonstrated the 

lessons on resource constraints for equipment and health declaration and weak planning for 

quarantine procedures for people and goods. They should be addressed in the next tactics to 

prevent the COVID-19 pandemic. 

 

Recommendation 

Although the national surveillance system for COVID-19 was useful to reduce the 

introduction of COVID-19 into Vietnam at PoEs, however, its capacity was limited within 

small and medium scopes of outbreaks. Prolonged and large outbreaks might challenge this 

system to respond timely and effectively due to its overburdened and understaffed status. For 

the next stage, we recommend that policymakers and relevant stakeholders should consider 

three primary challenges in human and financial resources, planning, and management. 

Vietnam should prioritize preparing contingency plans and exercising simulation for emergent 

events, establishing emergency procurement procedures, and building participation guides for 

shared activities among relevant stakeholders. 
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Appendix 1. Advanced Manuscript 

Title: Evaluating epidemic preparedness and response to COVID-19: A nation-wide multi-

sectorial Intra-Action Review of the Points of Entry surveillance system in Vietnam, January 

to September 2020 

 

INTRODUCTION 

Vietnam had been vulnerable to the importation of COVID-19 since the start of the 

pandemic due to the high volume of cross-border trading and travel activities with neighboring 

countries, in particular with China (1). Points of Entry (PoE) surveillance at border crossings 

quickly became a cornerstone of the National Surveillance System for COVID-19 (NSSC) in 

the effort to prevent introduction of COVID-19 into Vietnam. The PoE surveillance comprises 

a large range of activities such as collection of international traveler information via health 

declaration forms; detection and quarantine of suspected cases; screening passengers and their 

property (luggage, goods, vehicles); and management of biosafety of imported and exported 

biological material. (2).  

Evaluating the response of public health systems against COVID-19, such as PoE 

surveillance systems, is essential (3). The World Health Organization (WHO) issued guidance 

on After Action Reviews (AAR) in 2018 to assist countries with the evaluation of public health 

responses to disease threats and the generation of lessons learnt for operational improvements 

of public health response measures after the occurrence of a public health event (4). Faced with 

the rapidly evolving COVID-19 pandemic, the WHO published additional Intra Action Review 

(IAR) guidance in July 2020 based on the existing AAR approach (5). This COVID-19-specific 

IAR method comprises two core components: (i) reflection on countries’ actions undertaken to 

prepare for and respond to COVID-19; and (ii) propose corrective actions to improve and 

strengthen continued COVID-19 response (5,6). In contrast to AAR, which focuses on 

evaluating completed responses to learn lessons for future events, the IAR is designed to inform 

and guide ongoing response operations and capture lived experiences during the emergency 

phase. It is therefore considered as a tool to learn lessons and improve public health emergency 

in real time (7). The IAR methodology is designated to provide a structure to evaluate the 

performance of public health systems to COVID-19. The WHO guidance for conducting IAR 

includes four recommended methods: a desk review of existing documents; a structured review 

of undertaken activities; a conference to share stakeholders’ experiences and plans for the 

medium- and long-term COVID-19 response; and in-depth analysis of selected issues using 
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root cause analysis methods. WHO guidance also includes a list of adaptable discussion 

questions to review the public health measures implemented specifically at PoE (5).  

Although some countries have used IAR to review their COVID-19 responses (8–10), 

it has not been used often to evaluate surveillance systems (11,12). PoE surveillance in 

particular has not been evaluated to date using IAR tool. More generally, evaluations of 

surveillance systems during the COVID-19 pandemic are scarce, in particular from low-and-

middle-income countries, though the importance of these evaluations to improve public health 

response is widely recognized (13,14).  

The General Department of Preventive Medicine (GDPM) of Vietnam’s Ministry of 

Health conducted a multi-stakeholder evaluation of the nation-wide PoE surveillance system 

during the COVID-19 epidemic that culminated in a workshop in Quang Ninh province on 13-

14 October 2020. Using the IAR format of WHO for this evaluation, we aimed to identify 

successes and challenges of the PoE system to provide concrete recommendations to improve 

COVID-19 surveillance at PoE, both in Vietnam as well as other countries in the region. 

 

METHODS 

The IAR methodology and study design 

For this IAR we conducted (i) a desk review of relevant COVID-19 response plans and  

policy documents at national levels between 31 December 2019 and 30 September 2020; (ii) a 

structured review of COVID-19 related surveillance activities at PoE between 31 December 

2019 and 30 September 2020; and (iii) a stakeholder consultation workshop with 60 

participants from 29 different entities/institutions. 

Data collection during the workshop 

We invited a large range of stakeholders from all levels and agencies in PoE 

surveillance to a two-day IAR workshop in Quang Ninh province on 13-14 October 2020. The 

majority were chief-level officers who managed NSSC activies and were experienced in 

responding to large-scale public health incidents. The IAR workshop was led by an experienced 

facilitator with qualitative research skills and five moderators for group discussions. Figure 1 

shows the different activities related to the workshop implementation. 
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Figure 1. Activities for the Intra-Action Review workshop of the Points of Entry 

surveillance evaluation 

We adapted the WHO question guide for the conduct of learning-oriented focus group 

discussions (FGD) during the workshop. Participants were divided into five thematic groups 

for FGDs to elicit their perspectives on strengths, weaknesses, and recommendations of the 

NSSC at PoE: 1) health declaration; 2) equipment; 3) quarantine procedures for people and 

goods; 4) border agency cooperation; and 5) laboratory system. It was ensured that each group 

included representatives from all hierarchical levels of the surveillance system: national levels 

(Ministry of Health, Ministry of Defense, and Ministry of Security), regional levels (Regional 

Institutes), provincial levels (Provincial Health Services and provincial CDCs), and field levels 

(Departments of Check Points, Department of Immigration and Exit, and officials in charge of 

different types of PoE: seaport, airport, ground crossing, and railway).  

Participants in all five groups were first asked to describe the functioning of the NSSC 

for PoE surveillance from their respective perspectives and then to reflect what happened with 

the NSSC during the pandemic response at PoE level. Third, participants jointly reflected on 

improvements to the response strategy (see Table 1). The FGD lasted for about one hour on 

the first day and about five hours on the second day, after which each group presented their 

results to the plenary so that participants from other groups could contribute their views and 

experience under the direction of the facilitator. One note-taker per group independently 

documented the discussion for each group and shared a draft report with each group’s 

participants to ensure that all views were adequately captured prior to producing a final report 

per thematic group. 

Table 1. Trigger questions for the Vietnam’s Intra-Action Review 
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Trigger questions 

Document  

existing 

systems in place 

1 
What were the existing country’s COVID-19 response plans for preventing 

COVID-19 at PoE? 

2 
What were activities undertaken at the national level for preventing 

COVID-19 at PoE? 

3 
When was the surveillance system activated and when it marked as 

completed? 

4 
How the surveillance system screened suspected cases and how to treat 

these cases? 

5 
Describe the systems for transportation of suspected COVID-19 cases to 

designated medical facilities at PoE? 

6 
What kind of bilateral or multilateral agreements with neighbouring 

countries was in place to prevent the international spread of COVID-19? 

Identify and 

analyse what 

happened so far 

during the 

COVID-19 

outbreak 

response 

1 

What existing systems were adapted for detecting, testing, isolating and 

transporting COVID-19 cases at PoE and what new systems were instituted 

ad-hoc? How well did these work? 

2 

Were available plans and guidance materials for the COVID-19 response at 

PoE previously available or developed ad-hoc? Were they available at all 

PoE? How effectively were they used?  

3 
How are infection prevention and control measures being implemented at 

PoE during the COVID-19 outbreak? 

4 What types of screening measures were put in place at PoE?  

5 

How was the coordination of information exchange between conveyance 

operators, PoE authorities, and public health authorities during the COVID-

19 response? 

6 
What types of training and personal protective equipment did the rapid 

response team have at PoE? How were these training done? 

7 
How was COVID-19 information provided to travellers (e.g., information 

broadcasting on board, information leaflet, posters in PoE)? 

8 

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)?  

9 

Given the protracted nature of the COVID-19 outbreak, how were PoE able 

to consider the (potential of) concurrent emergencies during the pandemic 

in their policies, plans and measures put in place? 

Improve  

existing 

COVID-19 

outbreak 

1 
What actions taken enabled an efficient and timely detection of suspected 

COVID-19 cases at PoE?  

2 
What new technologies or innovations were implemented to efficiently 

detect suspected COVID-19 cases at PoE and follow up on passengers in 
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response 

strategy 

case a fellow passenger later tested positive for COVID-19 on their 

conveyance? 

3 
What challenges were encountered in implementing public health measures 

and detecting COVID-19 at PoE? 

4 

What actions were taken at PoE during the COVID-19 outbreak that 

allowed for a better than expected performance of the overall COVID-19 

response? 

5 
What were the overall strengths and weaknesses of public health activities 

conducted at PoE for COVID-19 response?  

 

Data management and analysis 

All transcripts were translated from Vietnamese to English, and proofread by a 

professional translator. Transcripts were anonymized by removing any names or other 

individually identifying references. We then conducted a conceptual content analysis of the 

final report from each thematic group (15). We developed three main themes (strengths, 

weakness, and recommendation) and five components for each (health declaration, equipment, 

quarantine procedures for people and goods, border agency cooperation, and laboratory). Two 

authors (NVH and NAH) independently coded two transcripts with the level of analyses being 

sentence for cross-validation. After discrepancies were discussed and adjustments made, 

author NAH completed the coding for all remaining transcripts. All the coding was done by 

hand. 

Ethics statements 

Ethics review of this research was waived by the General Department of Preventive 

Medicine of the Vietnam Ministry of Health as a part of routinely collected data to improve 

public health response. This study was also waived for ethics review by the Australian National 

University Human Research Ethics Committee under the waiver number HREC/17/ANU/909. 

 

RESULTS 

The public health importance of controlling COVID-19 at PoE, and the public health 

control strategy 

Vietnam was among the first countries to be affected by the SARS-CoV-2 virus. This 

pandemic had months long changes to people's life and well-being. The public health measures 

are undertaken at PoE were significant components of Vietnam’s strategy to prevent COVID-

19. These places were where arriving passengers first approach COVID-19 information, i.e., 

how to manage the disease and what measures should be expected on arrival. Such measures 

at PoE included temperature screening, quarantine (if passengers have been exposed to 
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infectious sources or unwell), and sterilizing infected areas. Effective measurements at PoE 

might contribute to slow community spread, thus give health systems additional time to plan 

and prepare for increased demand for health care services.  

Vietnam administered contextualized critical public health measures to prevent 

COVID-19 transmission at PoE including strengthening the surveillance system, establishing 

rapid response teams, monitoring all arriving passengers, strengthening infection prevention 

and control strategies, and applying mandatory health declaration. Three key authorities were 

involved in the COVID-19 prevention at PoE including health officers, immigration officers 

(airports), soldiers (land crossing points or borders). All were trained on infection prevention 

and control. 

The COVID-19 prevention at PoE involved a range of government agencies and other 

stakeholders with functional responsibilities. From the very early of the pandemic, Vietnam 

Government indicated strong leadership in COVID-19 response by establishing the National 

Steering Committee for COVID-19 Prevention and Control - a multi-ministerial and 

multisectoral committee with the involvement of representatives from 63 provinces and 707 

districts. The committee directed pandemic control and assessment on behalf of the 

government. The presence of key stakeholders and parties in the committee enabled it to make 

crucial decisions and systemically coordinated the implementation of containment measures. 

The arrangement of interagency coordination was placed to understand each other’s roles. 

The Government also applied the whole-of-society approach that engaging and 

mobilizing many stakeholders including civil society, academia, communities, etc. to prevent 

COVID-19 at PoE. Effective risk communication was crucial to help people understand the 

current situation and contribute to disease prevention. This required the provision of accurate 

information early and through channels and languages that people trust and understand. 

The COVID-19 surveillance system at Points of Entry 

Case definitions 

The COVID-19 surveillance system used case definitions from the Vietnam’s Ministry 

of Health guidelines. A confirmed case of COVID-19 is defined as any person with laboratory-

confirmed SARS-CoV-2 by reverse transcription polymerase chain reaction (rt-PCR). 

Primary case of COVID-19 is defined as the person who first identifies positive with 

SARS-CoV-2, and later successfully infected other people among their contacts. Secondary 

case of COVID-19 is a confirmed case who are initially close contacts with the primary case. 

A close contact was defined as a person having had direct contact (≤ 2-meter distance 

and ≥15 minutes) with a COVID-19 confirmed case. In Vietnam, if the confirmed case had a 
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travel history within 14 days from date of symptom onset or date of confirmation, whichever 

came first, all passengers on the same vehicles were categorized as close contacts. All close 

contacts were tested for SARS-CoV-2 infection.  

The objectives of the system 

The national surveillance system for COVID-19 at PoE was based on the international 

border surveillance system which is developed by the GDPM in 2015. The former system 

activated when passengers registered to arrive in Vietnam and completed by marking “Safe to 

Entry” or “Require testing before Entry” in the health declaration forms.  

The NSSC used event-based surveillance for the detection of suspected COVID-19 

cases that are implemented at four administrative levels: national, regional, provincial, and 

field levels. Its goal is to early detect COVID-19 suspected cases from a wide variety of 

sources, such as reports, stories, or rumors. 

The system’s components and operation  

Vietnam has 131 PoE, of which are: 10 international airports, 70 seaports, 48 ground 

crossings, and three railways. The NSSC at PoE is based on the international border 

surveillance system, which was developed by the GDPM in 2015.16 The NSSC uses event-

based surveillance for the detection suspected COVID-19 cases that is implemented at four 

administrative levels: national, regional, provincial, and field levels. The system is under the 

leadership of the GDPM. PoE are managed by 13 quarantine stations and 34 provincial Centers 

for Disease Control and Prevention (CDCs), who report to four regional institutes and 47 

provincial health services (Figure 2).  

 

Figure 2. The hierarchy of multiple administrative levels systems for the 

National Surveillance System for COVID-19 at Points of Entry in Vietnam 
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The system was activated each time a passenger registered to travel into Vietnam and 

was completed once that person was transported to quarantine places or designated hospitals. 

Prior to arrival to Vietnam, all passengers were required to complete an online health 

declaration form. Managers of vehicles had to complete information on the overall health status 

of all passengers and the description of vehicles and goods. The health declaration form was 

designed specifically for COVID-19 and translated into 11 languages.  Other forms to capture 

information of passengers, vehicles and goods were based on documents developed by the 

MoH in June 2018.2 If a passenger could not access the online form, they were provided with 

a paper version from cabin crew or quarantine officers at PoE. While the online data were 

directly linked to the COVID-19 surveillance system, paper-based forms had to be entered 

manually by quarantine officers.  

At arrival, the passengers’ temperature was screened using forehead thermometers or 

thermal cameras. Quarantine officers also visually screened passengers for obvious signs and 

symptoms of respiratory infection. Passengers who self-reported COVID-19 compatible 

symptoms were transported immediately to individual quarantine rooms for a rapid antigen test 

(RAT). All asymptomatic travelers were separated by place of departure at PoE for RAT. A 

negative RAT results were followed up with a nasopharyngeal swab sample for rt-PCR testing 

for all passengers, and all passengers were immediately transported to a designated quarantine 

place for a 14-day irrespective of their results. If RAT was positive, they were sent to isolation 

rooms, where a 14-day travel history, health examination, and a specimen for rt-PCR testing 

was taken before being transported to designated hospitals. The travel history and contact 

information from the health declaration form of these passengers were sent to the Rapid 

Response Team, the National Steering Committee of COVID-19 Prevention and Control, and 

the provincial CDCs for contact tracing and case finding. Their belongings and vehicles were 

sterilized (Figure 3). 
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Figure 3. Flow chart of the procedures for arriving passengers at Points of Entry  

Travel restrictions between December 2019 and September 2020 

On the same day as the first COVID-19 cases were reported from Wuhan, China on 31 

December 2019, Vietnam limited travel to and from Wuhan. These travel restrictions were 

applied to South Korea on 09 February, and expanded to the United Kingdom and 26 Schengen 

countries, the United States, Southeast Asian countries, and Russia in March. These restrictions 

were extended to all countries globally on 21 March; all borders (seaports, ground crossing, 

railways, and airports) were closed. All international flights as well as domestic flights were 

halted on 28 March. These measures remained in place during April and May 2020 until 

gradually being lifted towards end of May, when domestic flights resumed under strict hygiene 

measures like mask wearing, social distancing, and hand hygiene at airports and onboard. After 

three months without local cases, on 30 June 2020 the Vietnamese Government resumed 

providing visas for diplomats and technical experts, and repatriated Vietnamese nationals back 

into the country. Limited international flights for these people were resumed if they provided 

a negative polymerase chain reaction (PCR) test within the past three working days of the 

scheduled departure, and with a mandatory 14-day quarantine at designated facilities upon 

arrival. 

Due to a resurgence of cases, all international flights were again halted in August 2020 

before a controlled resumption of international flights was initiated on 23 September 2020 (see 

Figure 4). 
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Figure 4. Timeline of public health measures implemented at Points of Entry from 31 December 2019 to 30 September 2020 
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Identified strengths of the NSSC at PoE   

The overall consensus among workshop participants was that the implementation of the 

NSSC worked well and was effective at PoE. The system was considered well-adapted and 

flexible to the unpredictable nature of the COVID-19 situation.  

Identified strengths of the NSSC at PoE level were the effective management of 

incoming passengers using health declaration forms, the early detection of cases through 

screening by RAT, and effective reduction of cross-contamination through strict on-site 

quarantine procedure. According to most participants, the health declaration form was issued 

to PoE quickly after the start of the COVID-19, regularly updated, and available in sufficient 

languages. The online version was considered convenient by quarantine officers, though 

feedback from passengers was not gathered. For tracing of passengers arriving on flights with 

confirmed COVID-19 cases, contact information could be extracted quickly from the NSSC 

thanks to the information collected via the health declaration form. Most workshop attendants 

considered a valuable strength of the NSSC that it was equipped with MoH’s instructions for 

quarantine procedures. Effective triaging saved time for both officers and passengers, thereby 

reducing the likelihood of cross-contamination at PoE. Also, PoE had sufficient forehead 

thermometers and RAT, which helped to detect cases early. Although lacking on-site 

laboratory systems at PoE, the testing capacity was considered sufficiently high thanks to a 

strong cooperation with established laboratories in the same region. The turnaround time of the 

laboratories involved was considered sufficiently quick to ensure smooth on-site operations. 

The NSSC was also connected to the national COVID-19 responding focal points, thus any 

alert triggered by PoE notified all relevant agencies.   

Identified weaknesses of the NSSC at PoE   

While workshop participants were confident that the system was adequate to detect and 

manage small and medium-size COVID-19 case numbers and local outbreaks, its potential 

capacity to cope with prolonged time periods with high numbers of confirmed cases was 

questioned as it might have left the whole system overburdened and under-staffed.  

Health declaration  

After the MoH issued mandatory health declarations for all inbound passengers, several 

PoE with high passenger volume encountered a shortage of paper forms. Also, human resources 

were lacking at times to guide passengers in completing the form. Although the online version, 

which was launched on 07 March 2020, circumvented printing limitations in theory, PoE 

lacked internet-connected devices to assist passengers who had difficulties completing the 

online form themselves, especially the elderly, illiterate, disabled, and people without 
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smartphones. Accessing the online form sometimes failed or was slow due to overburdened 

servers, especially at the end of the day after a large number of records had been entered. Also, 

no automated mechanism existed to flag logical errors or incompleteness of data in submitted 

online forms.  

Equipment 

Another limitation of the NSSC at PoE was resource constraints for equipment. Only 

five PoE (38.5%) were equipped with thermal-imaging cameras while most used forehead 

thermometers, which required more human resources to operate. A few PoE lacked kits for 

taking and preserving SARS-CoV-2 samples, while others had enough kits but lacked staff for 

sample taking. Many PoE had insufficient materials to disinfect surfaces, and some quarantine 

rooms for suspected cases were poorly set up i.e., were not equipped with first aid kits.  

Quarantine procedures for people and goods 

Although the instructions were available, workshop participants reported weaknesses 

for almost all PoE in planning quarantine procedures for people and goods due to a shortage of 

human resources and insufficient preparation time. For example, due to insufficient space and 

shortages in equipment, most PoE could not arrange rooms that ensured the minimum distance 

(2 meters) between asymptomatic passengers while taking test samples. This weakness also 

highlighted limited and inconsistent communication between the crew and ground officers in 

case of delays or short-term changes of circumstances, leading to knock-on effects on queuing 

times of goods and people awaiting clearance.  

Border agency cooperation 

Inter-sectoral and multilateral meetings were not conducted regularly. No centralized 

system for sharing information was available, and individual responsibilities in shared 

activities were not always clearly defined, which sometimes lead to conflicting actions. Health 

officials and public security overlapped in triaging procedures in sometimes uncooperative 

ways and within isolated command structures. Furthermore, messages in health communication 

were sometimes misleading and conflicting between health officials and health communication 

specialists. 

Laboratory 

No standard laboratory was established at PoE because it requires an expensive 

investment in machinery, processes, and human resources for biosafety while other standard 

laboratories (CDCs and the local Institute of Hygiene and Epidemiology) were sufficiently 

close to PoE. Although the laboratories were mostly located within a short distance of PoEs, 
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this might have delayed diagnosis of a large volume of samples due transportation time and 

exchange of information among sites. 

Recommendations  

Recommendations derived from this analysis by thematic group are summarized in Table 2. 

Table 2. Summary of recommendations 

Contents Recommendations 

Health declaration   PoE actively mobilize internet-connected devices and 

human resources to assist passengers.  

 MoH should issue guidance for supporting people who 

cannot complete the form themselves, including the elderly, 

disabled people, people without internet devices, illiterate 

people without guardians. 

Equipment  The PoE prepare contingency plans and assess their 

resources monthly (or even weekly). 

 The PoE conduct simulation exercises with a situation of 

lacking equipment for COVID-19 prevention. 

 MoH should issue national adaptable emergency 

procurement procedures that contain a list of stable 

equipment distributors as well as regulations on stockpiling 

equipment and stabilizing prices for materials. 

Quarantine 

procedures for people 

and goods 

 PoE develop contingency plans and simulation exercises in 

case of large COVID-19 outbreaks occurred. 

 The SARS-CoV-2 samples should be taken at quarantine 

places or at PoE with qualified rooms which endured safe 

distance among passengers. 

 PoE build a mechanism for communication between the 

crew and ground officers. 

 MoH should issue instructions on sterilized areas to avoid 

wasting human resources and chemicals. 

Border agency 

cooperation 

The Government should issue regulations to define the 

responsibilities of relevant agencies for COVID-19 shared 

activities at PoE. 

The laboratory 

system 

PoE should invest in taking, preserving, and transporting 

SARS-CoV-2 samples; and cooperating with local standard 
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laboratories to save human and financial resources while 

ensuring the timely SARS-CoV-2 testing process. 

 

DISCUSSION  

This Intra-Action Review was a collaboration between the GDPM, MoH and WHO to 

identify key strengths and weaknesses of the COVID-19 surveillance system at PoE. Our 

assessment highlighted important factors for success and challenges alike across the five 

assessed themes of the NSSC system at PoE in Vietnam: health declaration, equipment, 

quarantine procedures for people and goods, border agency cooperation, and the laboratory 

system.  

The COVID-19 IAR was considered as a potential for a sustained response plan (2,3). 

This review was designated as a country-led process that looks back past response actions to 

identify crucial gaps and optimize strategy going forward that targeted for sustained 

improvement of the COVID-19 response (1). Focusing on specific elements of the COVID-19 

response, the IAR methodology was designated to provide an ad hoc structure to evaluate the 

performance of the COVID-19 surveillance system at Points of Entry. WHO guidance for 

conducting IAR with four recommended methods, including a desk review of existing 

documents; a structured review of undertaken activities; a conference to share stakeholders’ 

experiences and plan to COVID-19 response in the mid- or long-term; and in-depth analysis 

using root cause analysis methodology. WHO also published 23 adaptable discussion questions 

to review the functioning public health measures implemented at PoE (1).  

In Vietnam's IAR, we adapted the WHO guidance for our context by using three of the 

first abovementioned recommended methods (a desk review, a structured review, a conference) 

and 20 triggered questions for learning-focused discussions during the conference. Our 

findings highlight the blockage in the system that would be overlooked during operation and 

provide practical steps to overcome current challenges. The GDPM and WHO scheduled a 

debriefing session to discuss findings from this review and design follow-up action (14). The 

findings were disseminated to all PoE in Vietnam, to provide a reflection of the system after 

nine months of operation. We expect that these findings will provide strategic and operational 

planning to enhance the surveillance system at PoE, thus contribute to strengthening the 

country's emergency preparedness and response capacity. Also, with more than 30 IAR in other 

countries that have already completed so far, ours is a puzzle of the IAR's global picture (5). 

At the time of conducting IAR, Vietnam was experienced three months of non-infection while 

others were starting to see a resurgence of cases again. Sharing our experiences and actions 
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might help other countries in similar settings to build a better COVID-19 preventive and control 

strategy. Given the protracted and unpredictable nature of the COVID-19 pandemic, we 

recommend that all countries should consider assessing the surveillance system at PoE 

periodically during the event. 

The usefulness of the system by indicating actions 

Overall, the system was found to be helpful to prevent the introduction of SARS-CoV-

2 at PoE. It is estimated that it contributed to the detection of more than half of all COVID-19 

cases recorded in Vietnam until September 2020 (17) and thus greatly helped to achieve three 

months without community transmission in Vietnam between April and July 2020 (18). 

The IAR highlights factors that have allowed Vietnam to successfully control COVID-

19 at PoE: the effective management of incoming passengers using health declaration forms, 

the early detection of cases through screening by RAT, and effective reduction of cross-

contamination through strict on-site quarantine procedure.  

Despite lacking laboratory for SARS-CoV-2 testing, the PoE still ensured testing 

capacity through the strong cooperation with the standard laboratory system in the province. 

Instead of investing large resources for standard laboratories, they focused on quick and safe 

sample transportation to these labs. The COVID-19 surveillance system is interconnected to 

the national COVID-19 responding focal points managed by the National Steering of COVID-

19 Prevention and Control. Any alert would trigger quick responses from the healthcare system, 

local authorities, multiple jurisdictions, and the community.  

However, its effectiveness was considered limited to low and medium case numbers 

and not to be ready to deal with prolonged and intense transmission contexts. In the case of 

Vietnam, the identification of weaknesses within the five reviewed thematic areas resulted in 

three cross-cutting lessons learnt:  

Procurement processes need to be improved 

Our review found the large-scale, rapidly changing nature and long duration of the 

COVID-19 pandemic to be the fundamental challenge for resources and consumables. While 

some materials for health declarations were pre-deployed, their quantity turned out to be 

inadequate to meet the actual needs at PoE as the pandemic continued and grew in size. The 

same shortages occurred for equipment for quarantine procedures such as thermal imaging 

cameras, kits for taking and preserving SARS-CoV-2 samples, automatic disinfection systems, 

and isolation rooms. The current acquisition systems in Vietnam are not designed to obtain 

large amounts of supplies rapidly. These constraints were caused by an uneven capacity and 

flexibility of emergency requisition and purchasing procedures. Bid laws and ordering 
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processes were cumbersome and required lengthy multi-level approval processes. The COVID-

19 pandemic provides an invaluable lesson for Vietnam to make resource acquisition and 

management a major function of infectious disease management. 

Emergency planning needs to be strengthened 

Gaps in emergency planning at PoE level caused serious problems when the COVID-

19 pandemic grew in scale, which led to gaps in certain areas such as shortage of human 

resources to triage passengers timely, poor preparations to take samples, and inconsistent 

communication between incoming vehicles and ground officers. All respondents agreed that 

the most fundamental reason was poor implementation of agreed emergency plans across 

agencies and jurisdictions. While agencies may be involved during the planning process, no 

requirement is placed to fully enact these plans for them. Better planning as well as better 

implementation of emergent plans were considered as a key preparation for the ongoing and 

future pandemics. 

Clear leadership needs to be established early 

The absence of an overarching command structure across all stakeholders can lead to 

duplicative and conflicting efforts (3). In Vietnam, coherent joint commands failed to emerge 

because of unstable cooperation and poor understanding of a unified command structure across 

agencies involved in the surveillance implementation. Two main reasons were identified: first, 

agreed plans and incentive to coordinate with each other were not always followed through. 

Different agencies were often unaware of what others were doing which resulted in gaps and 

overlap. Second, there was no mechanisms to solve conflicts over resource allocation between 

agencies. Our respondents recommended that regulations should be issued to define the roles 

and responsibilities of relevant agencies for shared COVID-19-related activities at PoE. 

Limitations 

We acknowledge several limitations of this study. First, we did not examine prospective 

elements to sustain response measures at PoE, which might have provided useful insights into 

the country’s response capacity for future pandemics. Second, we did not conduct a root-cause 

analysis as part of this review, which might have allowed us to identify more systemic causes 

of flaws in the PoE surveillance system. Third, we could not audio-record group discussions at 

the workshop. Though one dedicated note taker per group was responsible for taking notes and 

participants reviewed the draft report for content, some information might have been missed 

due to the lively nature of the FGDs. Fourth, some critical attributes of the surveillance system 

(such as timeliness, acceptability of data quality, sensitivity, representativeness, and stability) 

were not assessed in this study. The evaluation also did not assess the data quality of the input 
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and output of the system due to data inaccessibility. Although many stakeholders voted the 

system was highly effective in small and medium scopes of the outbreak, actual reports and 

data extraction were not double-checked to evaluate its quality in representativeness and 

timeliness to adapt to the pandemic. We highlight the need for additional comprehensive 

evaluations, such as an evaluation that follows the US CDC Guidelines, to assess all critical 

attributes of a surveillance system as well as assess the quality of data, and the speediness of 

commands/dispatches across administrative levels. 

 

CONCLUSIONS  

The COVID-19 surveillance system was found to be effective to detect COVID-19 

suspected cases at PoE, though only for small and medium case numbers. A prolonged and 

large outbreak may easily overburden the system. Three cross-cutting lessons learnt were 

identified include the need to improve procurement processes, strengthen emergency planning, 

and establish clear leadership early. The Government and jurisdictions should consider our 

findings to address these gaps in the response to the prolonged pandemic. Given the protracted 

and unpredictable nature of the COVID-19 pandemic, we recommend that all countries should 

consider assessing their surveillance system at PoE periodically during the event. 
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Prologue 

Background 

The COVID-19 outbreak identified in Wuhan City, China, in December 2019 now 

affects all countries and territories worldwide. A well-prepared health workforce is a key pillar 

to enhancing health systems' capacity in this ongoing pandemic (1,2). Community health 

workers (CHWs) constitute a significant proportion of the frontline health workforce and play 

important roles in the control and prevention of the COVID-19 pandemic (3). 

In Vietnam, CHWs provide culturally appropriate health education and information, 

assist people at the community level to get the care they need, give counseling and guidance 

on health behaviors, and provide some direct health services, such as first aid and blood 

pressure screening (4). The COVID-19 pandemic has placed CHWs in an unprecedented 

situation; their tasks expanded substantially into areas outside their usual, pre-pandemic 

activities. The most common activities include pandemic fronts line work such as raise 

community awareness about COVID-19, conducting screening and testing in the community, 

organizing quarantine and isolation, and tracing close contacts of COVID-19 cases. 

There is evidence suggesting that the clinical cadre of the health care workforce like 

nurses and doctors are at considerable risk of developing mental illness due to their work with 

COVID-19 patients (3,4), with depression being among the most frequent disorders. Working 

in high-risk areas, in close contact with SARS-CoV-2 patients, long working hours, high 

workload, shortage of sleep, and poor working conditions have been suggested as risk factors 

for developing COVID-19-related depression among clinical staff. However, all existing 

evidence about the link between COVID-19-related work and mental health is limited to staff 

performing patient-centred clinical duties in health facilities. Evidence from non-clinical health 

care workers outside health facilities such as CHWs remains limited.  

My role 

This project was my first experience leading entirely an epidemiological study. This 

project’s idea came from a brief chat with my ex-colleague on the lack of evidence on CHWs 

in literature even though they were involved much in COVID-19 prevention and response. 

After the chat, I read up on the literature on mental health situations among CHWs. In Vietnam, 

CHWs are a main human resource during the pandemic preventing the spreading of SARS-

CoV-2 in the community. Despite CHWs being intensively involved in COVID-19-related 

work and often exposed to many COVID-19 stressors, their mental well-being is often 

neglected. After many discussions and weeks-long of endeavors with my supervisors, we 
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finalized an epidemiological study on the mental health of CHWs during the COVID-19 

pandemic in Vietnam.  

After finalizing the aim and methodology, I conducted a tentative data analysis plan 

and submitted ethical applications to the ethics committees at the Australian National 

University and the National Institute of Hygiene and Epidemiology (NIHE). This was an 

interesting experience, as the internal review process required an utmost safe and careful 

process of data collection, analysis, and storage to protect confidentiality. After receiving 

ethical approval, I designed an online questionnaire on KoBoToolbox, piloted the 

questionnaire, then sent them out to CHWs across Vietnam thanks to my field supervisor’s 

support. The questionnaire was opened from 17 March 2021 to 21 April 2021 and participated 

CHWs were asked to evaluate their mental well-being and related factors before the COVID-

19 pandemic and after a major outbreak of SARS-CoV-2 in Tet holiday (on February 2021) in 

Vietnam.  

 

Abstract  

Background 

Community health workers (CHWs) involved in the COVID-19 response might be at increased 

risk of developing depression, though evidence is scarce. We investigated effects of COVID-

19 related work on changes in depression levels among CHWs in Vietnam, and to identify sub-

groups among CHWs who are at particular risk of developing severe depression. 

Methods 

We conducted a cross-sectional online survey among 979 CHWs who were involved in the 

COVID-19 response in Vietnam, in particular during the 2021 Tet holiday outbreak between 

January and March 2021. Respondents were asked to report depression symptoms at two-time 

points, before the start of the COVID-19 pandemic (average June to December 2019) and 

during the 2021 Tet holiday outbreak using the PHQ-9 mental health questionnaire. We 

estimated depression levels at both time points and developed univariate and multivariable 

logistic regression models to estimate odds ratios and 95% confidence intervals (95%CIs) to 

explore the association between deterioration to high depression levels and selected risk 

factors. 

Results 

Median depression levels among CHWs in Vietnam doubled from 3 (IQR = 2-7) before 

COVID-19 to 6 (IQR = 3-9) on the PHQ-9 scale during the Tet holiday outbreak. The 
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proportion with normal/minimal levels decreased from 77.1% (95%CI = 74.4 – 79.7) to 59.9% 

(95%CI = 47.7 - 54) (p-value <0.001), while the proportion of CHWs with moderate, 

moderately severe, and severe depression levels increased 4.3, 4.5, and 5-fold, respectively. 

Less sleep and poor sleep quality, working in unfavorable work environments, and being 

involved in contact tracing and the organization of quarantine for suspected cases were 

associated with an increased risk of deterioration to high depression levels. 

Conclusions 

We found a substantial increase in overall depression levels among CHWs in Vietnam due to 

their COVID-19 related work, and a particularly worrisome rise in CHWs suffering from 

severe depression. CHWs are an indispensable yet often overlooked cadre of work in many 

low and middle income countries and shoulder a heavy psychological burden during the 

COVID-19 pandemic. Targeted psychological support for CHWs is needed to improve their 

mental health, and to ensure the sustainability of community-based health interventions during 

COVID-19 and future epidemics. 

 

Achievement  

From the finding of the investigation, I published an article in the Human Resources 

for Health journal. The aim of this article was to determine associated factors in order to 

identify sub-groups among CHWs that might be at particularly high risk of suffering a 

deterioration to high depression levels. This was the first time evidence of the mental well-

being of CHWs in Vietnam was assessed and addressed. Vietnamese CHWs suffered a 

substantial increase in depression across all severity levels during the 2021 Tet holiday 

outbreak compared to pre-pandemic baseline levels which were likely attributable to their 

COVID-19-related work. CHWs had poor sleep conditions and worked in unfavorable working 

environments might be at particular risk of deterioration to high depression levels. CHWs 

involved in contact tracing and the organization of quarantine for suspect cases were also at 

increased risk of deterioration. These findings will also be published in a Vietnamese 

newspaper to inform and alert the depression situation among CHWs. I will also present my 

findings at a domestic conference to require attention on mental care-being for CHWs in 

Vietnam. 
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Lessons learned 

This project gave me a great opportunity to lead an epidemiological study on my own. 

Being a leader means you have to try on all the roles, project manager, project officer, data 

collector, data analytic, proofreading, etc.  I can say I have grown so much through this project, 

and I am more confident in my research capacity to conduct a study on my own now.  

I also understand the importance of careful preparation and organization in project 

management. Well-prepared is halfway done, the project cannot go on without a sufficient plan 

and a willing leader. The first challenge we have to take on for the study was not to come up 

with the idea but to go through the ethical application. We developed the project's idea when 

Vietnam was in the beginning of a third COVID-19 wave. Because we intended to assess the 

depression symptoms in CHWs before the COVID-19 pandemic vs. during the third wave, the 

survey should be completed within two weeks after the outbreak was under control. Due to 

time restraints, we have to rapidly prepare the application and thus cannot avoid many mistakes 

and questions from the institutional review boards. The questions, albeit long and quite tiring, 

were insightful to point out the existing gaps in the study plan. Thanks to the questions, we got 

to slow down, spending time to reflect and revise the study plan. Overall, I truly appreciate the 

ethics application process, this work gets me familiar with the peer-review process as well as 

provides an introspective opportunity for my own study. 

Each project is an exciting journey to apply new knowledge. I got to practice likelihood 

ratio tests and criteria to compare between un-nested regression models (AIC and BIC) for this 

project. 

 

Public health impact 

The COVID-19 pandemic has been a near-ubiquitous exposure in Vietnam with 

unknown effects on depression symptoms. CHWs are responsible for front-line work and 

expose to many COVID-19 stressors such as frequently exposed to the SARS-CoV-2 sources, 

high workload, and lack of sleep, but are often neglected in psychological studies. Our findings 

suggest that the prevalence of depression symptoms in Vietnamese CHWs was 2.1-fold higher 

than before COVID-19, likely reflecting the far more pervasive influence of COVID-19 and 

its social and economic consequences than other mass traumatic events. These figures were 

1.6-fold higher for mild depression symptoms, 4.3-fold higher for moderate depression 

symptoms, 4.5-fold higher for moderately severe depression symptoms, and 5-fold higher for 

severe depression symptoms categories during COVID-19 compared with before COVID-19.  
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This study was conducted two weeks after Vietnam declared to control the third 

COVID-19 wave. On the final day of the survey, 21 April 2021, the death toll was 36 

individuals in Vietnam, with more than 1,700 cases confirmed. Before this wave, Vietnam only 

experienced 814 cases of infection. The findings suggested individuals with higher intensity of 

tracing close contacts to COVID-19 confirmed cases and organizing isolation places for 

COVID-19 suspected cases increased the likelihood of deterioration to high depression levels. 

Addressing mental health support for these individuals will be an interesting and important 

discussion for health professionals, particularly if a large number of depression cases are due 

to situational factors. 

 

Recommendation 

During- and post-COVID-19 plans should account for the probable increase in 

depression among CHWs. For the effective establishment and scale-up of evidence-based 

interventions, it is critical to understand the implementation strategies that are needed to train 

and support mental health services, especially for special groups like CHWs. Such evidence is 

needed to inform health policy to provide more targeted psychological care for CHWs in the 

COVID-19 pandemic in Vietnam and elsewhere, as well as to inform health workforce 

planning for an improved community-based response to other infectious disease outbreaks in 

the future. 
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Prologue 

Background 

Several SARS-CoV-2 vaccines have been developed, and many indicated good profiles 

with high vaccine efficacy reported. However, the robustness of these vaccine trial results has 

not been investigated to date. Given how crucial SARS-CoV-2 vaccines have become in the 

global fight against COVID-19, this constitutes a major evidence gap. 

Fragility index (FI) and fragility quotient (FQ) were developed to address the 

robustness of SARS-CoV-2 vaccines. The FI constitutes the minimum number of trial 

participants whose outcome event would need to change for the statistical significance of the 

entire trial to switch from ‘statistically significant’ to ‘statistically not significant’, with smaller 

FI indicating more fragile results. The FI does not aim to replace or invalidate the use of p-

values, but rather to provide a complementary, easily interpretable metric to gauge how robust 

a trial result is. Since the FI is an absolute measure and does not account for sample size, 

comparisons across different studies or establishing a set of reference values to categorize 

fragility levels proved difficult. To overcome this, the fragility quotient (FQ) was proposed by 

Ahmed et al. in 2016 as a relative measure of trial robustness. The FQ is simply the FI divided 

by the trial sample size, and thus expresses the proportion of trial participants whose outcome 

events would need to change to non-events in order to turn a trial result from ‘statistically 

significant’ to ‘statistically not significant’. 

Below is an example of FI calculation. There are 1,372 participants in the intervention 

group and 1,356 participants in the control group in the original result, in which, 14 and 29 

participants experience events at the end of the trial, respectively. The original p-value is 0.021 

which is considered statistically significant (assumed I set the threshold of the p-value as 0.05). 

In the first step of FI calculation, I convert one participant from not having events to having 

events in the intervention group. Therefore, I have 15 participants with events in the 

intervention group with the total participants identical (1,372 participants). The recalculated p-

value after the replacement is 0.033. In the next step, I keep converting one participant from 

not having events to having events in the intervention group which changes the total number 

of people with events in the intervention group is 16. The recalculated p-value is 0.051 which 

is considered statistically not significant. The FI in this example is 2 indicating that if 2 patients 

in the intervention group were converted from not having events to having events, the study 

would lose statistical significance (p > 0.05). 
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Student’s role 

With the encouragement, support, and guidance of my academic supervisor (Dr. 

Florian) and my colleague (Ms. Ha-Linh, and my best friend), I, for the first time, did conduct 

a whole systematic review (SR) and meta-analysis (MA) followed COCHRANE and PRISMA 

guidelines. The idea for this study came coincidently when I read about FI in an online 

workshop. After discussing and sharpening this idea with Dr. Florian, we have tried to invite 

other authors who published articles on FI into our study, but unfortunately, the collaboration 

was not succeeded.  

I registered the protocol of this study in the International Prospective Register of 

Systematic Reviews (PROSPERO) prior to commencing data collection (protocol number 

CRD42021258455). This project gave me an opportunity to approach and practice a new 

software – COVIDENCE, which is very helpful for screening and extracting data for an SR. 

After extracting, cleaning, and analyzing the data, I prepared a draft manuscript and finalized 

it with Dr. Florian. 

 

Achievement  

This chapter contains materials of an advanced manuscript to submit for peer-review 

publication that is under review by the Eurosurveillance journal. The abstract of this work 

was accepted for an oral presentation to the European Scientific Conference on Applied 
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Infectious Disease Epidemiology (ESCAIDE) which will take place on 23-25 November 

2022 as a hybrid event in Stockholm and online. 

 

Abstract 

Background 

Vaccines against SARS-CoV-2 have become the most important intervention against the 

ongoing COVID-19 pandemic, and good efficacy profiles have been reported from several 

randomized controlled trials (RCTs). However, no evidence exists to date about how robust 

these reported SARS-CoV-2 vaccine trial results are. 

Methods 

We conducted a COCHRANE and PRISMA-compliant systematic review and meta-analysis 

of all SARS-CoV-2 trials published worldwide until 26 April 2022. We calculated the fragility 

index (FI) and fragility quotient (FQ) incl. interquartile ranges (IQR) for all primary outcomes 

of included studies and investigated their associations with selected trial characteristics (risk of 

bias, blinding type, vaccine efficacy [VE], trial phase, sample size, and loss to follow up 

[LTFU]) using Wilcoxon rank sum tests and Kruskal-Wallis H tests. We used Spearman’s 

correlation coefficients and scatter plots to quantify and visualize the associations between FI 

and FQ with trial sample size, LTFU, and VE. 

Results 

We included 29 studies out of 4,191 screened records. The median sample size for all outcomes 

was 15,506 (IQR: 8,950 – 27,210). The overall median FI and FQ was 53.5 (IQR: 17-124) and 

0.41% (IQR: 0.18-0.8%), respectively. While FI was positively associated with trial sample 

size (p-value <0.001), FQ was positively associated with VE (p-value 0.01). The Spearman 

correlation coefficient for FI with sample size was moderately strong (0.618), and weakly 

positive for FI and FQ with VE (0.126 and 0.353, respectively). The FI exceeded the number 

LTFU in 38 (95%) outcomes. 

Conclusions 

SARS-CoV-2 VE trial results were prone substantially high robustness levels compared to 

previous FI reviews. While the trial robustness increased with sample size, both FI and FQ 

showed considerable variation, suggesting the need for careful contextualization of results, 

particularly for RCTs with high VE and low percentage LTFU. We recommend the inclusion 

of FI and FQ in the Cochrane Handbook for Systematic Reviews of Interventions as an 

additional measure to improve interpretation of trial results, in particular for interventions as 

pivotal as SARS-CoV-2 vaccines in the midst of a global pandemic. 
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Lesson learned  

This study is my first time involved in and leading an SR and MA. I have learned how 

to conduct an SR and MA step by step that followed some standard guidelines, such as 

COCHRANE and PRISMA. I considered it the hardest study because its findings bring the 

highest level of evidence. I actually feel beyond myself after this project. I am more confident 

about my intellectual elite for my future work and career. 

 

Public health impact 

My study constitutes the largest assessment to date of the robustness of SARS-CoV-2 

vaccine trials. Given how crucial vaccines have become in the fight against COVID-19, my 

research closes a major, highly topical evidence gap. I was able to draw important conclusions 

for COVID-19-related public health policy and the interpretation of vaccine trial results more 

generally.  

Results from SARS-CoV-2 vaccine efficacy trials were substantially more robust than 

from trials in other areas and other types of interventions. While robustness increased with trial 

size, both the FI and FQ showed considerable variability across several important trial 

characteristics. While the absence of other similarly large FI reviews, in particular of 

methodologically sound FI reviews of vaccine trials, limits a meaningful contextualization of 

our results, I believe that the overall high FI found in this study truly reflects substantially 

higher robustness levels of SARS-CoV-2 vaccine efficacy trials compared to other 

interventions for which FI have been calculated before. 

 

Recommendation 

The FI and FQ provide important insights for the interpretation of vaccine trials in 

particular. From these findings, I recommend their reporting alongside established parameters 

as a complementary indicator of how fragile results are to changes in outcome events. This is 

specifically relevant for interventions as pivotal as SARS-CoV-2 vaccines in the midst of a 

global pandemic. 
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