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Abstract 

The National Centre for Laboratory and Epidemiology (NCLE) is responsible for surveillance, 

outbreak investigation and responses, providing national public health laboratory services, as 

well as capacity building through a one-year Lao Field Epidemiology Training (FET) program. 

From March 2019 to 2020, I undertook my MAE field placement within the Epidemiology 

section at the NCLE. 

This dissertation illustrates the four field projects, skills, and knowledge I have gained during 

the 24-month placement. My field projects consist of establishing a Congenital Rubella 

Syndrome Sentinel Surveillance System; investigating contributing factors to low measles 

immunization coverage in an outbreak of a hard-to-reach rural village in Xaisomboun 

province; investigation of first few cases and contacts for severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) infection, analysing laboratory findings of the first 1000s cases of 

reported suspected COVID-19 cases and designing a dengue primary intervention study.  

I gained additional skills and knowledge during the program through the full literature 

reviews, teaching, writing for a lay audience, preparing an advanced draft of a paper for 

publication, preparing an abstract and oral presentation of projects, all of which will be 

demonstrated in subsequent and relevant chapters. I also successfully completed five MAE 

coursework units. 

Lastly, I also attained additional experience and professional development activities during 

participation in the 2019 Lower Mekong Initiative (LMI) Young Scientist Program, Training of 

Trainers (TOT) for FET graduates and coordinators, weekly Emergency Operation Centre 

(EOC) meeting, and weekly Surveillance Data Review/Analysis in Lao PDR.  

These projects, skills, knowledge, and experiences comply with the core requirements for the 

Australian National University Master of Philosophy (Applied Epidemiology) program. 
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1.1 Abbreviations 

AMR    Antimicrobial Resistance 

CRS   Congenital Rubella Syndrome 

DCDC    Department of Communicable Disease Control 

EPI   Expanded Programme on Immunization 

FET   Field Epidemiology Training 

ILI    Influenza Like Illness  

Lao PDR   Lao People's Democratic Republic 

LMR    Lower Mekong Region 

MAE    Master of Philosophy in Applied Epidemiology 

MCV    Measles containing vaccine 

MoH    Ministry of Health 

NCLE   National Centre of Laboratory and Epidemiology 

NSSNSD  National surveillance system of notifiable selected diseases 

PHEIC   Public Health Emergency of International Concern 

SARI   Severe Acute Respiratory Infection 

SARS-CoV-2  Severe acute respiratory syndrome coronavirus 2 

SIAs    Supplementary Immunization Activities 

SOP    Standard operation procedures 

TB    Tuberculosis 

TOT   Training of trainers 
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1.2 Summary of Field Placement 

1.2.1 Lao People's Democratic Republic (Lao PDR) 

Lao People's Democratic Republic (Lao PDR) is a landlocked developing country located in the 

Lower Mekong Region (LMR) (Figure 2). The country has poor infrastructure and 10% - 13% 

of vaccine procurement funded under the national budget (1). Lao PDR is classified as one of 

10 low middle-income countries in the region, allowing some opportunities for external 

support for the routine immunization program, targeted immunization activities, and 

outbreak response support (2).  

1.2.2 National Centre of Laboratory and Epidemiology (NCLE) 

The National Centre of Laboratory and Epidemiology (NCLE) is located at Thadeua Road, km3, 

Thaphalanxay village, Sisattanak district, Vientiane Capital, Lao PDR (Figure 1). NCLE, 

established in 1998, is under the supervision of the Department of Communicable Disease 

Control (DCDC), Ministry of Health (MoH). NCLE serves the MoH in two key areas by 

conducting the national surveillance system of notifiable selected diseases (NSSNSD) and 

outbreak responses, as well as providing services as the national public health laboratory. 

NCLE is the National Influenza Centre (NIC), National Reference Laboratory and coordinating 

body for the national Antimicrobial Resistance (AMR) surveillance system and a WHO 

accredited laboratory for Measles, Rubella, and Japanese encephalitis. Additionally, NCLE is 

the secretariat of the National Laboratory 

Committee tasked with implementing the 

National Policy and Strategic Plan for health 

laboratory capacity building.  

NCLE also assists in building capacity through 

the Field Epidemiology Training (FET) program 

by training and supervising Lao FET candidates 

on a yearly basis. NCLE has not independently 

conducted research, however, NCLE has 

collaborated with international partners in  

Figure 1. Picture of the National Centre of Laboratory and 
Epidemiology (NCLE) 
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research output.  NCLE consists of 3 operational sections namely Administrative, 

Epidemiology, and Laboratory sections. 

 

Figure 2.Map of  Lao People's Democratic Republic (Lao PDR) (adapted from Logistics Cluster (3))

Lao PDR 
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1.2.3 Epidemiology Unit at NCLE 

During my Master of Philosophy in Applied Epidemiology (MAE) program, I was allocated to 

work in the Epidemiology section. This unit is responsible for surveillance policy and 

guidelines, event-based surveillance, indicator-based surveillance, risk assessment, rapid 

response capacity and field epidemiology training. The epidemiology team is also responsible 

for investigating and assessing risks that threaten public health and implementing control of 

emerging and re-emerging infectious diseases. There are 3 sub-units in this section namely 

surveillance and investigation unit, data information and reporting unit, and information 

education, communication, and training unit. 

Specifically, NCLE conducts surveillance on 18 notifiable diseases/syndromes throughout the 

18 provinces across the country. They include acute flaccid paralysis, fever and rash, neonatal 

tetanus, tetanus of all ages, diphtheria, pertussis, dengue, acute watery diarrhea, acute 

bloody diarrhea, food poisoning, typhoid fever, anthrax, acute jaundice syndrome, 

meningitis, acute encephalitis syndrome, plague, severe acute respiratory infection, and 

rabies. 

Furthermore, there is surveillance for Influenza Like Illness (ILI) with collection of data from 

adult and paediatric outpatient and emergency departments at seven sentinel hospitals 

(Sethathirath, Mittaphab, Savannakhet, Champasack, Oudomxay, Luangprabang and 107 

hospitals). NCLE also receives reports of COVID-19/Severe Acute Respiratory Infection (SARI) 

from adult inpatient, pediatric inpatient departments and intensive care units from six 

sentinel hospitals (Sethathirath, Champasack, Oudomxay, Luangprabang, Saravan and 

Xayabouly) and nonsentinel hospitals. There is also surveillance for H7N9 with samples sent 

from six provinces (Phongsaly, Luangnamtha, Luangprabang, Oudomxay, Bokeo and 

Xayyabouly) 

The team also investigates and monitors unusual events affecting the health of people in the 

community.  Weekly, monthly, and yearly reports are also routinely created and 

disseminated to MoH and various relevant sectors. 
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1.3 Master of Philosophy in Applied Epidemiology 

(MAE) Degree requirement 

This thesis consists of 7 chapters in which chapter 2 to 7 described how my placement 

fulfilled the MAE degree requirement (Table 1) 
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Table 1. Summary of competencies required for the Master of Philosophy in Applied Epidemiology (MAE) (February 2019 to November 2020) 
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1.3.1 Core requirements/competencies 

 Establishment of a surveillance system  

 Chapter 2: Establishing a Congenital Rubella Syndrome Sentinel Surveillance 

System in Lao PDR (CRS Surveillance System) 

Congenital Rubella Syndrome (CRS), the manifestations of numerous birth defects due to 

rubella infection during pregnancy, is the most common vaccine-preventable infectious 

disease cause of birth defects. Lao PDR is aiming to eliminate rubella by 2022, however the 

country has not had a CRS surveillance system. I designed the CRS surveillance system, 

standard operation procedures (SOPs), and tools and led the implementation of the pilot 

phase of the system as per relevant World Health Organization surveillance guidelines. The 

lessons learned from implementing the pilot phase have informed several recommendations 

for improving the CRS surveillance system. 

 Investigation of an acute public health problem or outbreak 

 Chapter 3: Contributing Factors to Low Measles Immunization Coverage in an 

Outbreak of a Hard-to-Reach Rural Village at Xaisomboun Province (Measles 

Outbreak Investigation) 

Measles is a very contagious, serious, vaccine-preventable viral disease. Though measles 

containing vaccine (MCV) has been available in the Expanded Programme on Immunization 

(EPI) and through Supplementary Immunization Activities (SIAs), the coverage rates were 

reported to be mostly around 64-87% (2010-2019) and significantly varied at different 

geographic levels and within ethnolinguistic groups. Lao PDR is aiming to eliminate measles 

by the year 2022, however measles outbreaks occurred across the country in 2019. On 23 

April 2019, the first laboratory confirmed measles cases from X village, Y district, Xaisomboun 

province were reported. I joined the team from NCLE to carry out the outbreak investigation, 

reported outcomes and public health significance, as well as wrote a late draft manuscript for 

publication in the Western Pacific Surveillance and Response Journal 
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 Epidemiological study 

 Chapter 4.2: The First Few (FFX): Cases and Contact Investigation for Severe 

Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Infection or COVID-

19 infection in Lao PDR (FFX study on COVID-19) 

In January 2020, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was 

identified as the cause of unexplained pneumonia cases that were first detected in late 2019 

in Wuhan (China). After the declaration of COVID-19 as a Public Health Emergency of 

International Concern (PHEIC) (30 January 2020) and COVID-19 outbreak a pandemic (11 

March 2020), Lao PDR identified the first two confirmed COVID-19 cases on 23 March 2020. 

Since the pandemic, standardized protocols to prepare and respond to the outbreaks are 

necessary across the world especially in resource limited settings. Leading into the COVID-19 

outbreak, Lao PDR had not yet established a system for systematic collection and data 

sharing with government and non-government organizations. I designed the systematic 

collection and analysis of COVID-19 data, SOPs, and tools. I also led the establishment of the 

pilot study and reported the outcomes of the COVID-19 investigation and public health 

significance, as well as made recommendations. 

 Chapter 5: A Feasibility Study on the Intervention Arm of a Randomised 

Controlled Trial on Patient and Family Education as a Primary Intervention 

Tool (PIT) for Dengue Fever's Complications and Mortality Reduction in an 

Outpatient Setting in Vientiane Capital (Dengue PIT study) 

Dengue fever is one of the most important mosquito-borne viral diseases in the world. 

Dengue causes significant burden to families, communities, health systems, and economic 

growth. Accurate diagnosis of dengue fever is challenging due to its systematically dynamic 

nature associated with its non-specific clinical presentation and various clinical courses. 

Dengue fever is managed symptomatically with hydration therapy, which are relatively 

simple, inexpensive, and highly effective if early detection and appropriate care are provided. 

Dengue fever is endemic in Lao PDR and with the challenges, alternative approaches to 

minimise the disease burden is necessary. In 2019 there was dengue outbreak across the 

country and a dengue mortality audit inspired me to do an epidemiology project on primary 



Chapter 1| Applied Epidemiology of Infectious Diseases in Lao PDR 

1-11 

intervention for Dengue fever. I carried out a full literature review on dengue fever and 

designed an epidemiological study, protocol, SOPs, and tools. The study was designed as an 

interventional feasibility study in outpatient settings at Mahosot Hospital, Vientiane capital, 

Lao PDR from December 2019 to April 2020. It aims to identify the best strategies to provide 

patient and family education during the febrile phase of dengue to prevent complications 

and mortality. However, due to COVID-19 pandemic the study had to be put-on hold. 

Nevertheless, as a paediatrician in Lao PDR I hope to be able to implement in the future. 

 Data Analysis  

 Chapter 4.3: Laboratory Findings of the First 1000s Collected COVID-19 

Samples from January to August 2020 in Lao PDR (Laboratory data analysis of 

COVID-19) 

The novelty of COVID-19 resulted in limited availability and quality of COVID-19 laboratory 

data across the world especially in developing countries. COVID-19 tests were made available 

in Lao PDR from late January 2020 and the first confirmed case was identified in March 2020. 

Nevertheless, the data on the number of tests and positive rates were not readily available 

nor being reported. I cleaned the datasets and undertook an analysis of the COVID-19 

laboratory data, reviewed relevant protocols and information from NCLE and WHO, reported 

the outcomes, as well as made recommendations. 

1.3.2 Other requirements/competencies 

 Conference abstract & oral presentation (Chapter 3 and 4.2) 

The abstract of the outbreak investigation (Chapter 3) “Contributing Factors to Low Measles 

Immunization Coverage in an Outbreak of a Hard-to-Reach Rural Village at Xaisomboun 

Province, Lao PDR” was selected for presentation at three scientific conferences: 

1. The 13th National Health Research Forum (“Improving Quality of Care”), 16 -17 October 

2019, Vientiane Capital, Lao PDR 

2. The 11th International Conference on Public Health Among Greater Mekong Sub-region 

Countries, 18 to 19 October 2019, Vientiane capital, Lao PDR  
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3. The 2nd Annual Scientific Symposium, the Lower Mekong Initiative Young Scientist 

Program, “Addressing the Environment-Health Nexus in the Lower Mekong Region 

through Applied Research and Scientific Collaborations”, 12-13 December 2019, Yangon, 

MYANMAR 

I also presented “Epidemiology & Investigation of COVID-19 in Lao PDR” (Chapter 4.2) at the 

2nd Annual Scientific Conference of the Lao Infectious Disease Society (LIDS), 10-11 

December 2020 at Mittaphab Hospital, Vientiane Capital, Lao PDR 

 Literature review (Chapter 5) 

I conducted literature reviews for all chapters and a full detailed review which is 

demonstrated in chapter 5 (Dengue PIT study) where I did a focussed review to answer the 

question: “What is the current evidence for dengue fever’s primary intervention tools?” 

 An advance draft of paper for publication (Chapter 3) 

I prepared the manuscript called “Contributing Factors to Low Measles Immunization 

Coverage in an Outbreak of a Hard-to-Reach Rural Village at Xaisomboun Province, Lao PDR" 

to be submitted for publication in the Western Pacific Surveillance and Response Journal. 

 Communication with a non-scientific audience 

I designed and created tools to communicate with non-scientific audiences for many of my 

projects including: 

1. Information sheets:  

a. CRS Surveillance System 

i. Parents/caregivers information sheet for suspected CRS cases,  

ii. Parents/caregivers information sheet for confirmed CRS cases, 

b. FFX study  

i. Participant information sheet, 

c. Dengue PIT study 

i. Participant information sheet, 

ii. Dengue Home-Care Card, 

iii. 24 hour-fluid monitoring set 

iv. 10 minutes health education/counselling guide 
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2. Consent forms: 

a. Oral consent script for participants for FFX study  

b. Consent form for participants for the Dengue PIT study 

3. Presentation  

a. Dengue Fever: Strategies to reduce risk of infection 

 Teaching activities (Chapter 6) 

I created teaching materials/PowerPoint presentations and delivered to relevant audiences: 

• Lesson from the field: “Creating knowledge, attitude and practice (KAP) questions using 

the KAP Score Model” 

• Peer-to-peer teaching session: “How to create a knowledge, attitude and practice (KAP) 

survey?” 

• Lao FET teaching session: “Oral Presentation” 

 Coursework 

I participated in all three course blocks and completed and passed the MAE coursework units: 

• POPH8916 Outbreak Investigation 

• POPH8917 Public Health Surveillance 

• POPH8913 Analysis of Public Health Data 

• POPH8915 Research Design and Methods 

• POPH8914 Issues in Applied Epidemiology 

 Additional activities and experience (Chapter 7) 

Apart from projects related to the MAE core requirements, I was involved in the following 

training programs and activities: 

• Lower Mekong Initiative (LMI) Young Scientist Program 

• Training of Trainers (TOT) for FET graduates and FET coordinators 

• Weekly Emergency Operation Centre (EOC) meetings 

• Weekly Surveillance Data Review/ Analysis meetings
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Figure 1. Recombinant Rubella virus-like particles (Photo by Alexsolopenkov  (1) from PLE Disease Ecology) 
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“The reward for work well done is the 

opportunity to do more.” 

 Jonas Salk 
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2.1 Abbreviations 

AFR  Acute febrile rash  

AMR   Americas/ American Region 

CH  Children’s Hospital 

CRI  Congenital Rubella Infection 

CRS  Congenital Rubella Syndrome 

DALYs  Disability Adjusted Life Years 

EMR  Eastern Mediterranean Region 

EUR  Europe/European Region 

FET  Field Epidemiology Training 

GAVI   Global Alliance on Vaccines and Immunization 

HCW  Health Care Workers 

IPL  Institut Pasteur du Laos  

MCV  Measles Containing Vaccine 

MNH  Mother and Newborn hospital 

MoH  Ministry of Health 

MR  Measles-Rubella 

MRV  Measles-Rubella Containing Vaccine 

MSH  Mahosot hospital 

NGO  Non-government Organization 

NOC   National Ophthalmology Centre 

SEAR  Southeast Asia/Southeast Asian Region 

SH   Setthatirath hospital 
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SIAs  Supplementary Immunization Activities 

SOP  Standard operating procedure 

TOT  Training of trainers 

US CDC  United States Centers for Disease Control and Prevention 

WPR  Western Pacific Region 

WUENIC WHO and UNICEF Estimates of National Immunization Coverage  
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2.2 Prelude 

Rubella is the leading vaccine-preventable cause of birth defects, and the most severe 

outcome is known as Congenital Rubella Syndrome (CRS) (2, 3). The organ defects associated 

CRS vary from severe permanent defects (hearing, heart, and eye problems) to transient 

effects (splenomegaly, purpura, meningoencephalitis, radiolucent bone disease)(2).  In 2018, 

the Lao government put forth a plan to eliminate rubella and measles in Lao People's 

Democratic Republic (Lao PDR) by the year 2022 (4). Due to the lack of a CRS Surveillance 

System in the country, the Lao government and several other institutions proposed a plan for 

implementing a case-based, sentinel CRS Surveillance System site. The establishment and 

implementation of a CRS Surveillance System is vital for many reasons. The CRS Surveillance 

System will provide evidence on the burden and epidemiology of CRS, the impact of rubella 

immunization and serve as an early warning system of outbreaks. Additionally, it will guide 

public health policy and strategies by documenting the rubella and CRS related interventions’ 

impacts and progress toward rubella elimination goals. 

The Epidemiology Unit at the National Centre for Laboratory and Epidemiology (NCLE) was 

given the responsibility for establishing surveillance in 2018. The CRS Surveillance System was 

funded by the Global Alliance on Vaccines and Immunization (GAVI) and received technical 

assistance from experts from the World Health Organization (WHO). The NCLE and the WHO 

teams had already carried out a consultation meeting (18 October 2018), followed by 

sentinel site feasibility visits (27 November to 10 December 2018), and lastly a CRS baseline 

study (December 2018 to January 2019) (Figure 2) prior to my commencement at the NCLE. 

This chapter describes the establishment of the CRS Surveillance System, in particular the 

pilot phase of the implementation, public health significance, and recommendations. 
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Figure 2. Flow chart of the CRS Surveillance System implementation in Lao PDR (all implementation activities from March 2019 till current) and some activities that I have 

involved in from February 2020 until current.  
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2.2.1 My role 

In this section, I will cover how I began my role in establishing the CRS Surveillance System, 

the standard operating procedure (SOP)/tools I created, the training I conducted, the data 

management I supervised, and the report that I wrote. 

During my clinical work at the paediatric department in Mahosot Hospital (MSH), I came 

across many patients with clinical features of CRS. However, the disease was not recognized, 

and the patients did not receive appropriate investigation, diagnosis, nor management. More 

importantly, most of the CRS-associated disabilities are typically revealed in the first year of 

life, and therefore early recognition and appropriate short-term and long-term care could 

improve patients' quality of life and reduce the burden to the society. So, with my 

background as a paediatrician and a great interest in participating in the establishment of the 

CRS Surveillance System, I was excited and appreciative when I was invited to join and 

subsequently lead the team. My MAE started in March 2019; therefore, I missed the 

opportunity to be involved in the initial CRS surveillance stakeholder engagement. However, I 

was involved in most of the stakeholder meetings and communications subsequently (Figure 

2). 

Based on the existing WHO surveillance guidelines and the current available CRS literature 

reviews, the first element of my role involved developing the rationale for establishing the 

CRS Surveillance System, the actions and interventions to control CRS, and establishing the 

objectives of the CRS Surveillance System. During this process, I created SOPs/tools for the 

CRS Surveillance System. I also created documents to detail a specific case definition, the 

data sources we used, and the method of data collection and transmission. I also obtained 

support from the data providers. The protocol and tools were reviewed multiple times by my 

supervisors and the WHO staff before utilization in the pilot phase. I created two versions of 

the protocol, namely a full version or national guideline for NCLE and a short version for the 

relevant staff at the pilot hospitals to use. I created study tools such as a case notification 

form and reporting form, translated the protocol and tools into Lao and carried out pilot 

testing of these documents with local non-medical staff at the NCLE. Among the tools that I 

developed was a parent information sheet for suspected and confirmed CRS cases which was 
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designed for lay audiences. Working on all these standard operational procedures or 

SOPs/tools was an important element in creating and piloting the CRS Surveillance System. 

The next stage of my role involved designing a half-a-day training session consisting of a 

PowerPoint presentation and teaching-learning activities and delivering them twice (initial 

and refresher training). Unfortunately, due to limited time, including the time to negotiate 

with the team, only two 1.5-hour initial training sessions were carried out on 11th and 12th of 

February 2020 at Mother-and-Newborn and Children's hospitals, respectively. The outcomes 

of the training were that the participants verbally reported that the training was very useful 

and requested future additional training. Subsequently, two refresher training sessions were 

carried out in both hospitals in July 2020 to fill the gaps in the initial training. 

The third phase of my role was supervising data collection and writing the CRS Surveillance 

System report. In terms of data collection, I supervised the CRS surveillance hospital staff (a 

minimum of 10 people at each site) remotely and provided onsite support for NCLE’s CRS 

surveillance epidemiology team (three people). Additionally, I supervised collation, and 

reviewed incoming surveillance reports for plausibility and completeness. I was a member of 

the CRS Surveillance System WhatsApp groups of each hospital and contributed by providing 

immediate support and communication with team members from the NCLE and the 

participating hospitals to enhance the data management process. I also worked with the 

NCLE team to carry out the first and subsequent onsite visits/support at the hospitals to 

identify any issues that had arisen from data management and report (Figure 3).  

Additionally, I have written two progress reports and submitted them to the WHO for review 

in May and September 2020.  

 

Figure 3. Onsite visits/supports at Mother and Newborn hospital (MNH) (left) and Children’s hospital (CH) (right) 
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In summary, my role involved creating SOPs/tools for the CRS Surveillance System, designing, 

and delivering training, supervising data management, and writing the CRS Surveillance 

System report. I valued this role both personally and professionally because I have been able 

to apply my knowledge and experience gained from Australia in my own country. 

Additionally, I believe that this CRS Surveillance System will make a valuable impact on CRS 

patients, their families, the communities, and the country.  

2.2.2 Lessons learned 

I have learned many key lessons from this CRS Surveillance System implementation. The first 

key lesson was that creating a successful communication strategy for stakeholders is 

important. The second lesson I learned was that for a CRS Surveillance System 

implementation, a “one-size-fits-all” approach does not work. Thirdly, high quality training is 

crucial for surveillance system establishment. Next, effective strategies to carry out an onsite 

support/visit are vital for the pilot phase. Lastly, a good quality progress report is essential for 

evaluating the progress of the project. 

Though I was not involved in the initial stakeholders’ engagement, the first key lesson I 

learned was the importance of an effective communication strategy for stakeholder 

engagement. Stakeholder engagement is one of the keys to successful surveillance 

implementation as it enables a clear picture of the different levels of interest and power from 

different stakeholders. Engaging with the most interested stakeholders through effective 

communication assisted in ensuring the stability, representativeness, and feasibility of the 

project. Five tips for an effective communication strategy for stakeholder engagement are to 

give transparent information, to choose the most suitable communication channels, to seek 

to understand, to provide feedback and to keep a record of communications (5) (Figure 4). 

Recording participants’ views on the project and their changes over time assists in developing 

trust and allows early identification of anticipated issues and timely appropriate development 

of solutions (5). From my experience, I strongly believe that this communication strategy is 

very useful and applicable to any situation that involves stakeholder engagement in any 

setting. 

Secondly, I also learned that there is no “one-size-fits-all” approach to adopting and 

implementing the CRS Surveillance System. The design and establishment of the CRS 
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Surveillance System was based on the draft guideline for the surveillance of congenital 

rubella syndrome in the Western Pacific Region (WPR) (6) and the Surveillance Guide for 

Vaccine-Preventable Disease in the WHO South-East Asia Region (SEAR) (7) respectively . 

Many versions of both protocols existed and varied by date of publication and the WHO 

regional office that developed them. Nevertheless, all of them shared basic principles from 

which the CRS Surveillance System for Lao PDR was developed. Additionally, a sustainable 

protocol would have to be reasonably short and easy to understand but still maintain its 

flexibility and adaptability to the actual situation of Lao PDR, including individual sentinel sites 

and specific wards/departments. 

 

Figure 4. Five tips for an effective communication strategy for stakeholder engagement (Infographic by Pranav  
from SustaiNet (5)) 
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Therefore, I dedicated my effort, time, and perseverance to gathering the best, most 

appropriate, most relevant information and knowledge via literature searches, and extensive 

reading and consultation with experts in the field as well as key stakeholders and worked to 

develop an appropriate and flexible tool for Lao PDR. Before achieving the final usable 

protocol and tools, multiple changes were made in their structure, content, and graphics. 

Furthermore, additional input from the users and stakeholders was gathered during the 

standard operational procedure (SOP) meetings and the launch and orientation which 

resulted in the protocol and tools being adjusted accordingly. Even during the pilot phase, 

minor changes were made continuously to the protocols and tools whenever areas for 

improvement were identified.  

Next, high-quality training is also essential to ensure correct understanding and use of the 

protocol and tools. This contributes to the success of implementation through reasonable 

use of time, human and financial resources. A quality training can be defined as one that 

meets all eight standards as per the United States Centers for Disease Control and Prevention 

(US CDC) quality training standards (8) (Figure 5).  

 

Figure 5. Eight science-based training standards (Infographic by CDC Quality Training Standard  from U.S. 

Department of Health and Human Services (8)) 
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I have used these standards as guidance during the design and development of the CRS 

Surveillance System training and refresher training, in addition to the use of Bloom’s 

Taxonomy Wheel (1) and Kolb Learning Style (2). Achieving quality standards is not easy but it 

is possible with time, determination, and flexibility. I strongly believe that the product is 

worth the sacrifice and that it is always necessary to pursue high quality training whenever 

possible.  

Furthermore, I learned how to carry out effective onsite support/visits by keeping follow-up 

appointments, treating each member with respect, providing valuable and useful support, 

utilizing every available communication channel, as well as evaluating to measure results. It is 

important to keep up with follow-up appointments after the official training as often as 

feasible and as agreed with the sentinel team. This is a way to assess the efficacy of the 

training, provide support, troubleshoot issues arising in the real settings, and therefore 

ensure the sustainability of the CRS Surveillance System. The initial follow-up should occur 

more frequently after the training or implementation and continue a regular basis until all 

teams are satisfied with the outcomes and work progress. The frequency of visits can be 

adjusted, as appropriate. Additionally, during each visit, it is crucial to treat each team 

member with respect and provide valuable and useful support, especially when errors are 

made. Mistakes and errors occur and are part of the learning curve that contribute to 

changes for improvement.  Communication tools including WhatsApp groups, email, and 

phone calls were useful to facilitate communication within members and between the teams. 

It was also valuable to evaluate everything step by step to measure results including steps in 

the surveillance, investigation process and forms, reporting, and follow-up strategies. 

Lastly, I learned how to write an official progress report. It needs to have good structure and 

the content must be relevant to the surveillance aims and objectives. Systematic and timely 

data collection during the implementation and onsite visit/follow-up are required for input. 

Writing a progress report is like putting every piece of the puzzle together and trying to 

interpret what is going on and utilizing what is available at the time. At the start, it may not 

be perfect, but it is essential to be on time and to be able to justify what has occurred and 

what is going on at the time of the report.  

All in all, during the CRS Surveillance System implementation in Lao PDR I have gained insight 

into many vital lessons including successful communication strategies for stakeholders’ 
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engagement, the unsuitability of a “one-size-fits-all” approach, the importance of high-

quality training, effective strategies for an onsite support/visit, and strategies for developing 

a good quality progress report.  

2.2.3 Public Health Implications and Impact 

In general, a CRS Surveillance System allows for standardized reporting of promptly detected 

CRS cases, for infection control and prevention measures, for early intervention, and for a 

standardized comparison (9). In Lao PDR, the establishment of the CRS surveillance system 

has crucial implications for local communities in Lao PDR, and the country, in terms of 

identifying the real burden of CRS, outbreak detection, and rubella elimination. 

The CRS Surveillance System establishment will enable an improvement in the ability to 

define the real burden of CRS in Lao PDR. Detecting CRS relies on the clinical suspicion of 

health care workers (HCWs), to make the diagnosis, and laboratory confirmation is necessary. 

This has proven somewhat challenging considering that HCWs have not previously been 

screening for, nor reporting CRS cases. Furthermore, treating CRS and the associated 

permanent disabilities, particularly if detected late, involves a high cost to both the family 

and society, and affects caregivers' productivity in the long term. Therefore, early 

identification and provision of appropriate treatment for CRS cases can reduce CRS 

morbidity, mortality, and burden to society and the national economy overall. Additionally, 

after identifying the burden it is possible to estimate the need for required medical resources 

and funding to support the health care system in Lao PDR in the future. 

The establishment of this surveillance system means that CRS cases and potential outbreaks 

should be detected earlier. Prompt diagnosis using appropriate available laboratory testing, 

appropriate infection control measures and public health response can be applied in a 

timelier way to stop the chain of transmission and infection and reduce the burden of CRS in 

the community. Additionally, rubella elimination by the year 2022 is one of the Lao 

government's overarching goals along with other countries in the WPR. To monitor the 

progress toward this target, it is necessary for a CRS Surveillance System to be established 

and effectively run in Lao PDR.
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2.3 Abstract 

2.3.1 Introduction 

Congenital Rubella Syndrome (CRS), the manifestations of numerous birth defects due to 

rubella infection during pregnancy, is the most common vaccine-preventable infectious 

disease cause of birth defects. Globally, low to middle income countries with the lowest 

rubella containing vaccine (RCV) coverages have the highest numbers of CRS cases. Even 

though Lao PDR has introduced RCV into the routine immunisation schedules, the vaccine 

coverage was reported to be mostly around 64% to 87% (2010-2019). The rates were 

significantly varied at provincial and district levels. Lao PDR aims to eliminate rubella by 2022, 

however the country has not yet implemented a CRS surveillance system. The establishment 

of the surveillance system aims to identify CRS true burden, to implement appropriate 

control measures and management in a timely manner, to monitor the RCV programmes and 

effects, as well as to standardise regional and global reports. This chapter describe essential 

strategies used to establish and implement a CRS surveillance system (2018-2020) in Lao PDR 

especially the pilot phase and outcomes. It will also report the outcomes of the onsite visits 

and supports that were carried out as well as make recommendations. 

2.3.2 Methods 

Literature reviews of the published and unpublished data on CRS burden in Lao PDR were 

carried out. The steps to establish and implement a CRS surveillance system including 

descriptions of system’s attributes were described as per World Health Organization 2018 

“Surveillance standards for vaccine-preventable diseases” and surveillance guidelines from 

WPR, SEAR, and EUR.  

2.3.3 Results 

CRS is still prevalent in Lao PDR with an estimated CRS incidence of 21 to 85 per 100,000 live 

births and rubella IgG prevalence of 88.2% (84.5-91.8) in 5-21 years-old and 74.6% (70.7-

78.5) in 22-39 years-old. During the establishment of the surveillance system, key 

stakeholders’ awareness of CRS and national Measles-Rubella (MR) elimination plan were 

expanded. They were also actively involved in the decisions on technical capacity, feasibility, 
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and design of the system throughout the implementation process. After multiple meetings 

and field visits, it was agreed that the CRS Surveillance System should initially be piloted in 

two central paediatric hospitals in Vientiane Capital, where the evaluation and treatment of 

CRS is most likely to occur. Additionally, the decision was also made based on the laboratory 

and human resource capacity, and logistics. A “minimum recommended standard” sentinel 

surveillance system (a case-based CRS surveillance system with laboratory confirmation 

targeting for <12-month-old infants) was selected. A passive reporting system was chosen 

because of its simplicity, low-cost and low burden to public health care system. Protocols and 

standard operating procedures were designed based on the relevant World Health 

Organizations’ surveillance guidelines. The study was fully funded by GAVI.  

The study found that establishing a CRS surveillance system is complex and requires 

adequate quality time, expert guidance, stakeholder engagement, human and financial 

resources. The 2019 national-wide measles and dengue outbreaks and the COVID-19 

pandemic led to delays in the establishment and implementation of many activities. The 

quality and sustainability of the system was greatly affected by the efforts put towards 

training, onsite support, and monitoring of the pilot sites. During March to September 2020, 

the burden of CRS could not be estimated. According to the attributes, the likely strengths 

(sensitive and useful) and weaknesses (underestimated burden, reporting completeness, 

perceived complex structure/operation and timeliness, and representativeness) of the 

system were identified.  

2.3.4 Conclusions 

The lessons learned from implementing the pilot phase have informed several 

recommendations for improving the CRS Surveillance System. These are continuation of 

stakeholders’ engagement/input, extension of the pilot phase and postpone of the 

assessment, surveillance attribute improvement, regular onsite visits/follow-ups and 

trainings, and integration with other systems as well as the pilot site expansion. 
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2.4 Background 

Congenital Rubella Syndrome (CRS), the manifestations of numerous birth defects due to 

rubella infection during pregnancy, is the most common vaccine-preventable infectious 

disease cause of birth defects. Generally, rubella infection leads to a mild febrile rash illness; 

however, if it occurs in pregnant women during their first-trimester, it can cause miscarriage, 

foetal death, or a constellations of birth defects known as CRS (3). The organ defects 

associated CRS vary from severe permanent defects (hearing, heart, and eye problems) to 

transient effects (splenomegaly, purpura, meningoencephalitis, radiolucent bone disease) 

(Table 3 and Table 4). The CRS diagnosis and classification (Table 6) is based first on clinical 

findings, then epidemiological data (identification, maternal history, and antenatal care), and 

lastly laboratory criteria. The CRS laboratory criteria involves a blood test with or without 

other clinical samples (throat, nasal pharyngeal/nasal swabs, or cerebrospinal fluid 

specimens), and varied with patients’ age groups (Table 5). 

2.4.1 CRS in global and regional context 

Globally, Rubella-containing vaccine (RCV) has been very effective in reducing CRS incidence 

from 4 cases in every 1000 live births (10) to 100 000 cases annually after its introduction 

(11) . Since RCV was introduced into routine immunizations, many developed countries have 

eliminated rubella (11).  

To control or avoid an increase in the risk of CRS, RCV coverage should be achieved and 

maintained at ≥80% (12). Additionally, vaccine coverage must be maintained at or above 85-

91% to achieve sustained population immunity and eliminate rubella (11, 12) . Furthermore, 

two main indicators used to monitor RCV vaccine impact (CRS associated death and DALYs or 

Disability Adjusted Life Years) have positively supported improving Supplemental 

Immunization activities (SIAs) and routine immunisation coverage in low and middle-income 

countries (13). Evidence suggests that 131 000 CRS deaths and 12.5 million DALYs may be 

prevented during 2001 to 2030 with the best-estimate vaccine coverage of immunization 

campaigns (13). 

Worldwide, most CRS cases are living in low to middle income African and South-East Asian 

countries (14), where RCV coverage rates are the lowest in the world resulting in the highest 
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rates of rubella susceptible childbearing age women (11). The risk for CRS varies between and 

within countries based on epidemiological and socioeconomic differences (11). Regardless of 

support for many low to middle income countries through GAVI, the 2012 WHO RCV 

guidance and the 2012 Global Vaccine Action Plan, rubella infection and CRS are still 

prevalent. By the end of 2019, the estimated global RCV coverage was only 71% (15). The 

World Health Assembly and WHO are addressing these challenges through many strategies 

including improving RCV coverage and establishing a CRS Surveillance System.  

Though attempts have been made to control and eliminate rubella, there was a regional 

rubella resurgence in 2018-2019 (3). This was associated with vulnerable 30-55 year old 

Japanese males, unvaccinated Chinese adolescents and young adults, and susceptible other 

age groups including pregnant women (3).  Evidence suggests that countries with high rates 

of susceptible childbearing age women (12), low RCV coverage among infants and young 

children as well as the adolescents and adults have the highest risk of CRS (3).  

2.4.2 CRS in Lao PDR 

Lao PDR introduced RCV1 and RCV2 for the first time into the national immunization 

schedule in 2011 and 2017 respectively (3).  As of 2019, 1st dose and 2nd dose of RCV are 

scheduled to be given to infants at 9 months and 12 months. Four nationwide MR SIAs were 

carried out in 2011, 2014, 2017, and 2019 (3, 

4). The SIAs in 2011 (nationwide, age 9 months 

to < 5 years, 2014 (nationwide, age 9 months to 

< 10 years), and 2019 (11 of a total of 18 

provinces, age 9 months to < 10 year) were 

carried out for measles outbreaks, while 2017’s 

was for follow-up immunisation (17). During 

those campaigns, women of child-bearing age 

were not vaccinated. Coverage was reported to 

be 97% (9 months – 19 years targeted age 

groups), 100% (9 months – 9 years), 100% (9 

months – 4 years), and 60% (6 month – 9 

years) for 2011, 2014, 2017, and 2019 
Figure 6. MCV1 coverage from routine immunisation in Lao 

PDR from 2010 to 2019 (WHO & UNICEF Estimates of 

National Immunization Coverage (WUENIC) (16)). 
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respectively (3). According to WHO and UNICEF Estimates of National Immunization Coverage 

(16), Lao PDR’s Measles containing vaccine (MCV1) coverage through routine immunization 

was reported to be mostly around 64% to 87% (2010-2019) (Figure 6). At provincial and 

district levels, the coverage rates were significantly varied (17).  

In Lao PDR due to limited resources, there is no established CRS surveillance system 

therefore data on CRS is lacking. After the 2011 SIA in Lao PDR, there was a mathematical 

estimation of CRS incidence of 21 to 85 per 100,000 live births (18). Nationally, rubella 

infection is reported together with measles under the acute febrile rash (AFR) syndrome, 

which is not as effective in identifying rubella when compared to measles. This is because 

many rubella cases have mild symptoms or are asymptomatic (2) and occur in older age 

groups (6) . Via the AFR surveillance, the National Centre for Laboratory & Epidemiology 

(NCLE) reported a decreasing number of confirmed rubella cases from 172 to 9 throughout 

the country from 2011 to 2019 (19).  

Lao PDR is aiming to eliminate rubella by 2022 per the Plan of Action for Achieving and 

Sustaining Measles and Rubella Elimination in Lao PDR 2018-2022 (4). Rubella elimination is 

defined as “the absence of endemic rubella virus transmission in a defined geographical area 

(for example, region or country) for those aged ≥ 12 months and the absence of congenital 

rubella syndrome (CRS) cases associated with endemic transmission, in the presence of a well 

performing surveillance system” (20) . Strong sustainable immunization programs, closing 

existing immunity gaps, and maintenance of high-quality surveillance to respond rapidly to 

and contain outbreaks are needed to achieve rubella elimination (3). 

Lao PDR is eligible for GAVI funding for activities contributing towards rubella elimination. 

This funding has enabled this project to establish a CRS Surveillance System in Lao PDR. The 

design and implementation have been informed by relevant guidelines (6, 7) and key 

stakeholders with guidance from WHO and NCLE leadership. This chapter describe the 

rationale for establishing a CRS Surveillance System, the CRS Surveillance System, and 

strategies used for the establishment in Lao PDR, specifically the pilot phase, and 

recommendations.  
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2.5 Rationale for the Establishment of a CRS 

Surveillance System 

The main reasons for establishing a CRS Surveillance System are to identify true CRS burden, 

to implement appropriate control measures and management, to monitor the RCV 

programmes and their effects, and to standardise regional and global reports.  

First, a CRS Surveillance System can identify the true burden of CRS in the community. 

Understanding the burden of CRS in Lao PDR is crucial but there are limited high quality 

studies and literature (see section 2.7.1 Burden of Congenital Rubella Syndrome in Lao PDR) 

that provide a clear understanding of CRS situation in Lao PDR. The CRS Surveillance System 

enables screening for symptomatic CRS infants (7) and the collection of laboratory specimens 

for confirmation. A CRS Surveillance System complements the AFR surveillance by directly 

quantifying the most serious consequence of rubella infection and identifying affected infants 

regardless of the absence of rubella clinical manifestations in the mother (6). Additionally, 

rapid identification and confirmation of infants with CRS is not difficult because the 

permanent birth defects are evident shortly after birth and the infants continue to shed virus 

for up to one-year of age (6).  

Second, a CRS Surveillance System enables the timely implementation of appropriate public 

health control measures and medical management. A CRS Surveillance System enables early 

detection of CRS among infants to ensure that available infection and outbreak control 

measures can be applied in a timely manner to prevent further spread of rubella (7, 9). The 

characteristics of rubella infection in CRS infants allow the system to detect CRS early and 

easily. Therefore, appropriate infectious disease control measure education can be provided 

to the carers, their families, and contacts to enhance the positive effects inside and outside 

of health care settings.  

Additionally, a CRS Surveillance System rapid detection and diagnosis facilitates early 

intervention and management of specific congenital defects (9). Specific treatment for CRS is 

not yet available, and the management consists of long term regular medical follow-up and 

specialist referrals, which vary with the identified defects. Early case identification diminishes 

the consequences of the disease for infants and their families through early provision of 
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appropriate medical therapies (21). It is known that CRS is linked with significant morbidity 

and mortality. The estimated mortality has ranged from 20–40% and infants with cardiac 

defects have the highest risk of mortality (7). Additionally, delays in diagnosis and intervening 

on hearing and ocular impairments can have critical impacts on the development of language 

and visual acuity, respectively. Therefore, early introduction and continuation of appropriate 

medical interventions by a multidisciplinary team approach are required to maximize quality 

of life (22)  as well as reduce morbidity, mortality and burden to society and the national 

economy.  

Third, the identification of the true burden of CRS assists in evaluating impacts of and 

adaptation of vaccination strategies (21). This is essential to validate the progress toward 

achieving and maintaining rubella elimination goals (2). A CRS Surveillance System can be 

used to assess the strength of the routine vaccination program, the equity of past campaigns, 

or efficacy of targeted vaccination policies (6). As Lao PDR is at the rubella elimination phase, 

rubella incidence is expected to be low. The CRS Surveillance System will enable identification 

of remaining immunity gaps such as risk groups (e.g., age, location, ethnicity, occupation) and 

ongoing evidence of sensitive surveillance (6). This is beneficial because if there are 

persistent immunity gaps, countries remain vulnerable to outbreaks associated with 

importations especially among adults and CRS-affected pregnancies (3). The CRS Surveillance 

System would identify susceptible reproductive age women. The reduction in the CRS burden 

that is attributable to vaccination in each period is influenced both by the vaccination 

coverage among pregnant women during their childhood and the population-level coverage 

thereafter (13). The outcomes of describing the burden of CRS are useful for advocacy, 

especially for making targeted changes or augmenting the vaccine strategy and illustrating 

the impact and progress of the vaccination program (6). 

Finally, the CRS Surveillance System has also been designed so that the CRS data is 

standardized and readily sharable. The gathered data can be shared with organizations, other 

countries in the same region and around the world to contribute to the rubella elimination 

goal. 
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2.6 Objectives 

The objective of this study is to describe the essential strategies used to establish and 

implement a CRS Surveillance System in Lao PDR during the pilot phase and their outcomes. 

Due to limited time and the effects of the COVID-19 pandemic, I could not play a part in the 

subsequent evaluation of the system. However, this chapter will report the outcomes of the 

onsite visits and supports that were carried out as well as make recommendations.  

2.7 Methods 

2.7.1 Burden of Congenital Rubella Syndrome in Lao PDR 

As part of the implementation, it is important to understand the current CRS situation in Lao 

PDR. Published and unpublished data on rubella seroprevalence and CRS cases in Lao PDR 

were identified and described. 

2.7.2 The Establishment of a CRS Surveillance System in Lao 
PDR 

According to the Strategic Plan for Measles Elimination and Rubella and Congenital Rubella 

Syndrome control in the South-East Asia Region (9), the objectives and overall structure of 

CRS surveillance should be aligned with the existing communicable-disease surveillance 

system, health-care structure, and capacities. As such, the context of current communicable 

disease surveillance, health-care structure and capacities within Lao PDR were considered at 

all stages of the design and implementation. 

 Stakeholder Engagement  

Stakeholder engagement is an essential component in establishing and implementing a 

surveillance system. Engaging with a variety of system stakeholders during system planning, 

design, implementation, and evaluation encourages broad-based ownership of the 

surveillance activity and allows the economic, social, and cultural factors that influence 

prevention and control to be identified and addressed, increasing the likelihood that the 

information generated by the system will be useful (23).   
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Potential stakeholders were invited to join an initial consultation meeting and other key 

stakeholders were subsequently identified and engaged in the process of design and 

implementation. The Stakeholders with an interest in the establishment of the CRS 

Surveillance System and their role(s) are described in Table 1. 

Table 1. Key stakeholders and their potential roles/responsibilities in the surveillance system for the CRS 

Surveillance System in Lao PDR. 

Stakeholders Potential Roles/responsibilities 

NCLE • Establishing & supervising of the CRS Surveillance System 

• Regular follow up & support (WhatsApp group & onsite) 

• Point of contact for health care workers (HCWs) & sentinel hospitals 

• Receipt & verification of notifications, investigation forms physical 
delivered with specimens within 24-48 hours of notification 

• Data entry by the allocated epidemiology team 

• Carry out final classification, data analysis & report writing 

WHO • Supervising & providing expert input into the establishing of the CRS 
Surveillance System 

Secondary care providers/facilities 
(i.e.: ophthalmologists, cardiologists, 
audiologists, neonatologists) 

• First point of care & high case load 

• Implementation & running of the surveillance within their own 
hospitals/departments 

• Provide management guidelines 

Tertiary care facilities (i.e.: those that 
provide surgical services for the eyes, 
ears, and heart) 

• First point of care & high case load 

• Implementation & running of the surveillance within their own 
hospitals/departments 

• Provide management guidelines 

Specialty care centres (e.g. Children’s 
Hospitals; Centres for Hearing and 
Blindness) 

• First point of care & high case load 

• Implementation & running of the surveillance within their own 
hospitals/departments 

• Provide management guidelines 

Obstetric centres or private clinics 
involved in care of pregnant women 
with rubella 

• First point of care & high case load 

• Implementation & running of the surveillance within their own 
hospitals/departments 

Primary HCWs (medical doctors, 
nurses, midwives…) 

• Screening for & investigating CRS cases including specimen collection 

• Report identified suspected cases 

• Patient education, management & follow up 

Specialists i.e.: paediatricians, 
neonatologists, cardiologists, 
ophthalmologists, infectious disease 
specialists, cardiac surgeons … 

• Diagnosing & investigating CRS cases including specimen collection 

• Report identified suspected cases 

• Patient education, management & follow up 

• Provide input into management guidelines 

Laboratory technicians • Specimen collection, storage, & transportation 

Data management/administrative 
staff 

• Record keeping 

• Data reporting 

• Management of data flow/system 

Individuals & families affected by CRS • Feedback for service quality assessment/improvement program 
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  System design 

 Aim and Objectives  

The aim and objectives of the surveillance system were defined based on the WHO’s 

Surveillance Standards for Vaccine-Preventable Diseases (2) and in consultations with the 

experts from WHO, NCLE epidemiology unit and key stakeholders. 

 Type of Surveillance for a CRS Surveillance System 

The types of surveillance for CRS, recommended by WHO’s Surveillance Standards for 

Vaccine-Preventable Diseases (2), were reviewed with key stakeholders to inform the type 

most appropriate to implement in the Lao PDR context. 

 Case definitions and final classification 

The definitions and classification were created based on the WHO’s “Surveillance Standards 

for Vaccine-Preventable Diseases” (2)  and the WHO’s guidelines from WHO Western Pacific 

(24) , European (21) and South-East Asia Regions (7) . Further input and guidance were 

sought from WHO experts in Lao PDR and WPR, and stakeholder consultation. 

 Protocols and Standard Operating Procedures  

The protocols and procedures were created based on the WHO’s “Surveillance Standards for 

Vaccine-Preventable Diseases” (2) and the WHO’s guidelines from WPR (24), EUR (21), and 

SEAR (7) as well as extensive current literature reviews. Further input and guidance were 

sought from WHO experts in Lao PDR and WPR, and stakeholder concentration. 

 Data management and Legal Authority for Data collection 

To identify appropriate data management of the CRS Surveillance System, NCLE and WHO 

reviewed current available NCLE and public health policies.  
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 Data Collection and Reporting 

 Data Collection 

Based on the WHO guidelines (7, 21) and stakeholder consultation, data collection tools were 

designed to enhance completeness of data and case reporting to ensure good quality data. 

 Data Reporting/Distribution 

The report of CRS cases was designed to be separated from that of the rubella cases. The 

flow of the reporting system was adapted from the flow of the generic surveillance system 

(Figure 7Error! Reference source not found.) (25) and based on current flow of surveillance 

information in Lao PDR.  

 Funding source and other resources 

Due to limited government funding and resources, the establishment and ongoing 

management of the CRS Surveillance System is funded by Global Alliance on Vaccines and 

Immunization (GAVI). Cost of other resources, including travel, training, supplies, equipment, 

phone services were assessed and allocated by the responsible NCLE coordinators. 

2.7.3 Steps to implement a CRS Surveillance System 

The 9 steps to establish a CRS Surveillance System outlined in the Surveillance Guide for 

Vaccine-Preventable Disease in the WHO South-East Asia Region (7) and Strategic Plan for 

Measles Elimination and Rubella and Congenital Rubella Syndrome control in the South-East 

Asia Region (9) were followed during implementation. These steps are  

1. Identifying national CRS surveillance coordinators,  

2. Determining facilities at which infants with CRS are most likely to be seen,  

3. Conducting initial and refresher training for providers,  

4. Initiating surveillance activities,  

5. Conducting quality assessment and monitoring,  

6. Expanding surveillance and including other sites,  

7. Analysing the surveillance data annually or more frequently,  
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8. Providing feedback to stakeholders,  

9. Ensuring infection control measures for CRS cases. 

To ensure consistency and reproducibility, documentation through standard operating 

procedures were also considered vital. 

Figure 7 Simplified flow chart for a generic surveillance system ((diagram by German from Morbidity and 

Mortality Weekly Report (26)) 

 Co-ordinators and Other Personnel Requirements 

In consultation with stakeholders, national CRS surveillance coordinators were identified. 

Coordinators were responsible for epidemiologic and laboratory components of the system.  
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Additionally, primary HCWs (medical doctors, nurses), specialists (paediatricians, 

ophthalmologists), laboratory technicians, and administrative staff at selected sentinel 

hospitals were determined and assigned with responsibilities.  

 Selecting Sites for a CRS Surveillance System and Pilot Study 

It is recommended that if there is no surveillance in place, countries may opt to pilot test 

their system with a few sentinel sites first followed by broadening the surveillance and adding 

additional sites to include more of the population (7, 9, 21). This will ensure adequacy of 

developed protocols and SOPs after receiving and incorporating feedback from the piloted 

sites (7). The Surveillance Guide for Vaccine-Preventable Disease in the WHO SEAR (7), 

recommends sites for a CRS Surveillance System be at facilities at which infants with the most 

common defects associated with CRS, as well as infants with a maternal history of rubella 

during pregnancy, are most likely to be seen.  Such facilities were identified in Lao PDR and, 

of these, two out of four facilities were selected as pilot sites. 

 Training (initial and ongoing refreshers) for participating providers 

Training for the providers from the selected facilities was designed to be carried out at the 

start of the pilot study and then annually. The initial training was designed to be conducted 

after the identifications of the sentinel sites. Subsequent refreshers would be provided on 

request or as appropriate based on the outcomes of the onsite visits/support during the pilot 

study. The training session/PowerPoint presentation and training tools were created based 

on the CDC quality training standards (8), Bloom’s Taxonomy Wheel (27) and Kolb Learning 

Style (28), Problem-solving, and student centred- team work approaches were used to 

enhance the training quality. The outcomes of the training were identified informally 

throughout the training session via the direct interaction with and feedback from the 

participants.  

 Initiate CRS Surveillance Activities 

After completing the above four steps, the reporting of suspected CRS cases is initiated.  The 

surveillance activities have been divided into two phases, namely pilot (first phase) and 

implementation (second) phases. This chapter will only focus on the pilot phase. Since Lao 
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PDR will be conducting limited pilot testing, the surveillance will be expanded to include more 

sites at the beginning of the second phase. Expansion will ensure that the ultimate goal of 

establishing sentinel site surveillance, the ability to capture the majority of infants in the 

country, can be achieved (7) . 

 Quality Assessment, Monitoring and Evaluation  

A monitoring and evaluation plan, including surveillance quality assessment and performance 

indicators, was designed for use during the pilot phase. Systems to enhance data quality 

were incorporated into the SOPs.  

 Expansion of surveillance including other sites 

After deciding on the type and sites of the surveillance for the pilot and initial 

implementation, there is the intention to plan the expansion of surveillance and inclusion of 

other sites to capture most infants in the country. However, this is not the scope of this 

current project. 

 Analysis and use of the Surveillance Data 

 Data Analysis 

A data analysis and reporting plan was designed in alignment with the WHO guidelines, the 

case investigation and reporting forms, and current analysis methodology of the 

Epidemiological Unit (NCLE) then incorporated into the SOPs.  

 Data Use 

The report of the collected data and the frequency of the report will depend on the phase of 

the study and the progress of onsite follow-up/supports. The CRS surveillance data will be 

used in conjunction with rubella surveillance data to improve the understanding of the 

occurrence of rubella infection. Additionally, it will be utilized to improve decision making of 

relevant stakeholders (NCLE, Mother and Newborn hospital - MNH, relevant partners from 

the MoH and Non-government organization or NGOs) for the control of rubella infection, in 
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assessing RCV impacts, CRS burden, epidemiology, risk factors as well as status of achieving 

or maintaining elimination goals. 

 Provide feedback to the key stakeholders  

Feedback to key stakeholders was incorporated into the planning for annual data analysis and 

reporting of the surveillance outcomes. 

 Ensure infection control measure for CRS cases 

Appropriate infectious disease control measures (HIV or hygiene, isolation, and vaccination) 

information for both health care providers and parents/caregivers were incorporated into the 

SOPs/tools and trainings with emphasis on education/counselling method, simplicity, and 

availability.  

2.7.4  Attributes of the system 

The CDC’s Updated Guidelines for Evaluating Public Health Surveillance Systems (26) 

recommends attributes of a CRS surveillance system. Many of them were incorporated into 

the design of the CRS Surveillance System to an acceptable standard. It is expected that they 

would enable the assessment of the system at the end of the pilot study and subsequently. 
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2.8 Results 

2.8.1 Burden of Congenital Rubella Syndrome in Lao PDR 

In preparation for establishing of the CRS Surveillance System in Lao PDR, an unpublished 

baseline study of CRS (29) at four central hospitals namely Children’s Hospital (CH), MNH, 

Setthatirath Hospital (SH) and National Ophthalmology Centre (30)  in Vientiane capital was 

conducted. The study was carried out between December 2018 to 2019 to collect 2015-2017 

data by a Lao FET student for their project titled “Understanding the Burden of Congenital 

Rubella Syndrome as Lao People’s Democratic Republic moves towards elimination, 2015-

2017” (29). The study aimed to assess the CRS burden and evaluate the level of knowledge of 

rubella among HCW in Lao PDR. The study found about 1% (n=237) of infants aged <12-

month-old admitted to the hospitals met the case definition for suspected CRS, however, 

laboratory specimens were not collected (29). Additionally, there was a low level of 

awareness of rubella among the HCW. Of the 111 HCWs interviewed, 66 (59.5%) were aware 

that rubella infection could occur at any age, 12 (10.8%) did not understand how to prevent 

rubella infection, 38 (34.2%) were aware of CRS and all but one(99.1%) wanted a CRS 

surveillance system to be established in their hospital (29).  

Vynnycky (31) estimated numbers of CRS cases in Lao PDR to be 100 to <1000 and the median 

incidence to be ≥150 case per 100 000 lives births in 2010.  Another study applied mathematical 

modelling to estimate weighted CRS incidence with 2011 SIA vaccination ranging between 21 

(95% CI: 8-38) per 100,000 live births to 85 (95% CI: 35-152) per 100,000 live births (18). In 

year 2015, Vientiane Capital had the crude birth rate of 22 births per 1,000 population (32) 

and a mid-year population of 844 020 people (33), resulting in an estimated birth of 18 568 

people. Therefore, the expected CRS cases could be between 4 (95% CI: 2-7) to 16 (95% CI: 7-

28). Therefore, it is expected that 2 to 28 CRS cases per year may be recruited in Vientiane 

capital during the pilot study. 

2.8.2 Validation of the risks of CRS 

A cross-sectional sero-survey of 411 healthy school children (aged 6 to 12 years and selected 

by multi-stage random sampling) from four public schools in Vientiane capital was carried out 

from Dec 2007 to March 2008 (34).  The study found that more than half of these children 
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(56.4 %, 232/411) were rubella seronegative (34). Of those that were seronegative (n=232), 

57.8% were girls and therefore susceptible to acquired rubella infection when they reach 

childbearing age with a high risk of having a baby born with CRS if a rubella outbreak occurs 

during the first trimester of their pregnancy (34). The seronegative boys (42.2%, n= 98) were 

also at risk of infection which could contribute to triggering an outbreak (34). However, the 

study had a small sample size and was only carried out in healthy school children in few 

schools in the capital city of Lao PDR. Therefore, the results may not be generalizable to the 

whole country especially other more remoted provinces and districts where there are low 

immunization coverages. 

In 2010, another cross-sectional serology survey was carried out in 784 women between 15- 

35 years of age attending four central hospitals in Vientiane Capital (35). The study reported 

that 35.5% of the women aged 15-19 and 19.4% of women aged 20-24 years were 

susceptible to rubella infection (35). Like the last study, the results were less likely to be able 

to be applied to the whole country/other provinces/districts/other groups of population due 

to the limited sample size and limited range of the studied population.  

Additionally, after the 2011 SIA a nationwide multistage cluster sampling survey was 

conducted in 2014 based on probability proportionate to size sampling in Lao PDR. Blood 

samples from 2,135 children and adults living in 52 randomly selected villages were collected. 

The study found that rubella Ig G prevalence was about 88.2% (95% CI: 84.5-91.8) and 74.6% 

(95% CI: 70.7-78.5) in the 5- to 21-year-old and 22-39 years-old young adults respectively 

(18). These numbers were better than the previous two studies, which may be due to 

immunity acquired during the 2011 SIA or the 2011, 2013 and 2014 outbreaks (18). This was 

a well-designed study with a reasonable sample size therefore, more likely to represent the 

whole population. 

Furthermore, one more study used multi-valent seroprevalence data and estimated measles 

and rubella immunogenicity and vaccination coverage 2 years and 3 months after the 2011 

mass MR vaccination campaign in Lao PDR (36).  An estimated vaccination coverage of 88.1% 

to 99.2% resulted in estimates of about 82.9% to 90.9% of rubella seronegative 5-14-years 

old becoming positive after vaccination (36). Additionally, 88.8% to 93.8% of rubella 

seronegative 15-21-year old became positive after vaccination if an estimated vaccination 
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coverage was about 97% to 99.2% (36). The results of this study were like what were found in 

the above study. 

Finally, the 2000-2019 progress report of rubella elimination and CRS prevention in WPR by 

Knapp (3) found a reduction in confirmed rubella cases from 31 (incidence of 4 per million 

population) in 2010 to 14 (2 per million population) in 2019. In 2019, RCV1 and RCV2 

coverage were about 89% and 63% accordingly (3). The results from this article are more 

likely an underestimate because it only relied on the country’s surveillance report. Due to 

under-reporting of rubella cases and difficulties with diagnosing CRS, estimates of the 

incidence of rubella and burden of CRS obtained from surveillance data are often unreliable 

(37). 

2.8.3 The Establishment of a CRS Surveillance System in Lao 
PDR 

 Stakeholder Engagement 

To ensure adequacy of the surveillance system, NCLE and WHO teams determined the 

facilities (secondary and tertiary) at which CRS infants are likely to be encountered in 

Vientiane capital. Representatives from these facilities were then invited to join a 

consultation meeting in Oct 2018 (Figure 2). There were about 40 participants from NCLE, 

hospitals (CH, MNH, NOC, MSH, Mittaphab hospital, SH), technical partners (WHO and  

Institut Pasteur du Laos - IPL), academia (including Lao Paediatric Association) who 

participated in  the initial meeting (38). During the meeting, there were multiple 

presentations to expand participants’ awareness of CRS and the national plan for MR 

elimination. Participants actively participated in discussions on the technical capacity and 

feasibility of establishing a CRS Surveillance System.  After that, four key stakeholders (four 

central hospitals) in Vientiane capital were identified including CH, MNH, SH, and NOC. The 

meeting also agreed upon the proposed CRS Surveillance System which should meet a 

“minimum standard” consisting of four requirements: 

1. It should be able to adequately detect and diagnose selected CRS manifestations in 

infants<12 months.  

2. It should allow appropriate and timely laboratory testing.  
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3. It should be able to implement appropriate infection control practices to prevent further 

spread of the disease.  

4. It should be able to connect CRS patients and families with appropriate and timely 

treatment for specific defects. 

Subsequently, the CRS Sentinel site feasibility visits at the four central hospitals were carried 

out between November to December 2019 (Figure 2). The feasibility visits collected 

information on patient load, available human and laboratory resources, available medical 

services, understanding of and past experiences with CRS patients, possible data 

collection/flows, challenges/barriers to the uptake of the new system as well as anticipated 

efficacy of the program. The information from these stakeholder consultations informed the 

subsequent objectives of the CRS Surveillance System, design, and approach to 

implementation. Due to national-wide measles and dengue outbreaks in 2019, many of the 

subsequent CRS -SS establishment activities were delayed. These included the delay of the 

CRS SOP meeting with hospital staff to April 2019, a delay in the launch and orientation 

meeting of the CRS Surveillance System establishment to July 2019, and initial trainings to 

February 2020. 

 System design 

 Aim and Objectives  

 Aim 

To implement a CRS surveillance system to complement and strengthen the current rubella 

surveillance system to improve rubella surveillance sensitivity and achieve rubella elimination 

goals. 

 Objectives 

Specific objectives of the CRS surveillance system are to  

1. Estimate the burden of CRS 

2. Identify the immunity gaps to reduce the disease burden and outbreak potential 

3. Identify and isolate affected infants rapidly to limit the spread of the disease 

4. Identify and respond to outbreaks in a timely manner; and  
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5. Demonstrate the elimination of CRS. 

 Type of Surveillance for the CRS Surveillance SYSTEM 

There are two recommended surveillance standards for CRS, a minimal recommended 

standard, and an enhanced recommended standard (2). The former is sentinel-site, case-

based CRS surveillance with laboratory confirmation targeting <12-month-old infants (2). The 

latter is national case-based, surveillance system (passive, active or both) with laboratory 

confirmation (2). Since infants with CRS birth defects present to secondary, tertiary or 

specialty hospitals/sites and the case definition requires clinical evaluation, facility-based 

surveillance is recommended  (2).  

Based on this information and in consultation with the stakeholders, it was decided that a 

sentinel-site, case-based system with laboratory confirmation and target population of 

infants aged <12-months-old would be most appropriate for Lao PDR. The CRS Surveillance 

System for Lao PDR is designed as a passive reporting system because of its simplicity, low-

cost and low burden to public health care system. 

 Steps (Screen, Notify, Investigate, Report, Respond or “SNIRR”) in the CRS 

Surveillance System 

To ease the surveillance process and enhance memory of users, I created five steps in the 

CRS Surveillance System, namely screen, notify, investigate, report, and respond or “SNIRR” 

as showed in Table 2. 

 Case definitions and Final Classification 

To ensure standardisation for regional and global reporting and comparison purposes, case 

definitions and classification were adopted from WHO guidelines (2, 7, 24). 

 Definition of a “Suspected CRS Case” 

A suspected case is any infant <12 months of age who fits case definition number 1 OR 2 as 

per Table 3. 
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Table 2. The Key Components “SNIRR”, Tasks, Responsible Persons and Timeline of the Surveillance System 

(adapted from WHO guidelines (2, 7, 24)) 

Components 
“SNIRR” 

What does it involve? 
When? 

How often? 

Screen  
(Form 2) 

Doctors/nurses/health officers screen infants aged <12-months-old for 
“Suspected CRS” cases 

Daily or as often as feasible 

Notify 
The coordinator should notify the cases to NCLE via WhatsApp group or 
phone  

as often as feasible to weekly  

Investigate  
(Form 3, 4, 5 
& logbook 7) 

Doctors+/- nurses ask parents/caregivers for co-operation   
Within 48 hours of 
identification 

Doctors investigate and fill the “Investigation form” of the the eligible 
“Suspected CRS” cases by taking more history, performing a complete 
physical examination (including examine femoral pulses) & ordering 
appropriate investigation +/- making referrals 

Within 48 hours of notification 

Nurses, laboratory staff/primary HCWs collect samples 
Within 48 hours of the 
assessment 

Report  
(Form 8 & 9) 

The coordinators organize physical delivery of the collected specimens & 
completed investigation forms to NCLE  

Within 5 days (serum) & 48 
hours (swabs) of specimen 
collection date 

The coordinators report total numbers of "Suspected CRS" cases & 
patients <12-months-olds (in-patients & out-patients) to NCLE  

Every Thursday 

NCLE epidemiology team verifies the forms, carries out laboratory 
testing, enters the data, & reports the case confirmation/final 
classification & the laboratory results to the coordinator 

Weekly 

The coordinators write summary report to the team & NCLE Quarterly 

Respond  
(Form 6 & 
logbook 7) 

Infection 
Prevention & 
Control 

Doctors/health officers+/-nurses educate 
parents/caregivers 

As necessary 

Doctors/health officers+/-nurses carry out contact 
tracing and educate the contact(s) 

As necessary 

Communicate 

The coordinator review CRS data & final outcomes by 
integrating into the existing routine hospital meetings 
with health professionals 

As necessary 

Doctors and nurses provide appropriate treatment, 
referrals, additional investigations & regular follow up  

As necessary 

Table 3. Definitions of suspected CRS cases (adapted from WHO guidelines (2, 7, 24)) 

Number Case definition 

1 

presents with any of the following:  

• congenital heart disease, Or 

• suspicion of hearing impairment, Or 
one or more of the following eye signs: cataract (white pupil), congenital glaucoma (larger 

eyeball) or pigmentary retinopathy 

2 
in whom a health worker suspects CRS, even without apparent signs of CRS, because there is 

maternal history of suspected or confirmed rubella during pregnancy. 
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 Definition of a “CRS Case” and “Final classification” 

The CRS case definition/ classification is based first on clinical findings (Table 4), then 

epidemiological data (identification, maternal history, and antenatal care) (Table 3) and lastly 

laboratory criteria (Table 5).  

Table 4. Clinical signs of CRS (adapted from WHO guidelines (2, 7, 24)) 

Group A (Major Criteria) Group B (Minor Criteria) 

Congenital heart disease 

Eye problems:  

   Cataract(s) or white pupil(s),  

   Congenital Glaucoma (larger eyeball),  

   Pigmentary retinopathy 

Hearing impairment 

Purpura 

Microcephaly 

Meningoencephalitis 

Jaundice in the first 24 hours of life 

Splenomegaly  

Development delay                            

Radiolucent bone disease 
  

Table 5. Laboratory criteria for the diagnosis of CRS (adapted from WHO guidelines (2, 7, 24)) 

< 6 months  

OR 

6 - 12 months  

OR 

any age < 12 months 

Rubella IgM 

antibody 

detected 

rubella IgM and IgG antibody detected, OR  

A sustained rubella IgG antibody level, as 

determined on at least two occasions at least one 

month apart in the absence of receipt of rubella 

vaccine or exposure to wild-type rubella 

rubella virus detection by PCR in 

an appropriate clinical sample 

(throat, NP, or nasal swabs, 

blood, cerebrospinal fluid 

specimens). 
 

Final classification of CRS cases depends, in part, on identifying Group A (major symptoms) or 

Group B (minor symptoms) of CRS (2). Using these clinical signs, the final classification will be 

one of those showed inTable 6.  

Table 6. Final Classification of CRS (adapted from WHO guidelines (2, 7, 24)) 

FINAL CLASSIFICATION 

Laboratory-

confirmed 

A suspected CRS case with at least one sign from group A and meets the laboratory criteria for 

confirmation of CRS 

Clinically 

compatible 

A suspected CRS case without an adequate specimen in whom a qualified clinician detects at 

least two of the clinical features from group A OR one from group A and one from group B 

Congenital 

rubella infection 

(CRI) 

An infant who does not have any clinical sign of CRS from group A, but who meets the 

laboratory criteria for CRS 

Discarded 

A suspected CRS case with an adequate specimen not meeting the laboratory-confirmed case 

definition, or a suspected case without an adequate laboratory specimen and not meeting the 

clinically compatible case definition 

Epidemiological 

link 

A suspected case which does not meet clinical criteria for CRS (i.e., has only one feature from 

group A), has not been adequately tested and has maternal history of laboratory-confirmed 

rubella during pregnancy 
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For the ease of assigning the final classification, a classification algorithm for CRS cases was 

created as shown in Figure 8 (adapted from WHO guideline (21)). 

Figure 8. Classification algorithm for CRS cases (adapted from WHO guideline (21)) 

Figure 9 and Figure 10 show how to classify suspected CRS cases by ELISA testing which are 

divided into two age groups: <6 months of age and 6 to <12 months of age. 
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Figure 9. Surveillance classification of suspected CRS case-patients < 6 months of age (adapted from WHO 

guideline (2)) 

 

 

 

 

 

 

 

 

 

 

Figure 10. Surveillance classification of suspected CRS case-patients ≥ 6 months to < 12 months of age (adapted 

from WHO guideline (2)) 
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 Definition for CRS “Source of Infection” 

After the final classification, the cases need to be classified according to the source of 

infection (Table 7). 

Table 7. “Source of infection” for Congenital Rubella Syndrome (CRS) (adapted from WHO (2, 7, 24)) 

CRS/CRI “Source of infection” 

Endemic 

a confirmed case whose mother was exposed to endemic rubella transmission during 
gestation, as supported by epidemiological or genotyping evidence. An endemic 
transmission occurs when a chain of rubella virus transmission is continuous for ≥12 
months within a country. 

Imported 
a confirmed case whose mother was exposed to rubella outside of the country during 
gestation, as supported by epidemiological or genotyping evidence. 

Unknown source A confirmed case not meeting the above endemic or imported CRI/CRS case definition 

 

 Case Management 

There is no specific treatment available for CRS except for clinical management and follow-up 

of related congenital anomalies. However, it is necessary to introduce and continue to 

provide speech, occupational, physical, and behaviour therapies, as well as appropriate 

interventions (hearing aids, cochlear implant, ophthalmological surgeries, eyeglasses or 

contact lens, or other treatments) by a multidisciplinary team in a timely and appropriately 

manner to ensure appropriate brain development (22).  

Furthermore, infants with either CRS or congenital rubella infection (CRI) (Table 6) should be 

considered infectious and appropriate infectious control measures should be applied until 

two clinical specimens, obtained one month apart, are negative for rubella virus 

detection/isolation (2). CRI infants are those who do not have any clinical sign of CRS, but 

who meets the laboratory criteria for CRS. For any case with a positive laboratory result, or 

with at least one of group 1 (major) manifestations, it is critical to make an appropriate 

referral, undertake additional investigations and conduct regular clinical follow-up (24) (Table 

8) . The confirmed CRS and CRI infants should be followed up until two consecutive clinical 

specimens, obtained one month apart, are negative for rubella (2).  It is also crucial for the 

CRS SURVEILLANCE SYSTEM team to regularly communicate and counsel with 

parents/caregivers on the treatment, referrals, investigations, and their outcomes, as 

necessary. 
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Table 8. Recommended Referrals and additional Investigations (2, 7, 24)) 

 

 Contact Tracing 

It is recommended that contact tracing occurs among mothers of infants with CRS or CRI to 

identify the source of infection in the mother (2). Additionally, pregnant contacts should be 

tested for rubella (2). 

 Control Measures 

There are three main basic practices that HCWs and parents/caregivers can follow outside 

(home and community) and inside health care settings to prevent spread of the rubella virus 

and then subsequent outbreaks. These practices are good hygiene, isolation, and vaccination 

(HIV). 

Good hygiene is the second practice that should be strictly followed by everyone caring for 

the patients. It involves correct handwashing technique and regular washing of equipment or 

toys’ surface with soap or alcohol. 

In terms of isolation, caregivers should keep the CRS cases home and away from high-risk 

people (unimmunized pregnant women, reproductive-age women, and <1-year-olds). 

Additionally, patients need to be isolated when admitted to or visiting health care facilities. 

Rigorous droplet and contact precautions are essential to minimise potential spread. 

MRC or RCV can induce life-long immunity to rubella , therefore vaccination is recommended 

for all non-immune close contacts with  (suspected and confirmed) CRS cases (2). The vaccine 

should not be administered to certain groups of people including pregnant women, 

immunocompromised patients, severely ill patients, people with an allergic reaction to the 

vaccine components, and patients with untreated active tuberculosis. 

Types of Group A Defects Referrals Investigations 

Hearing Problems ENT specialists 
Otoacoustic emissions (OAE) 

+/- Auditory brainstem response (ABR) 

Eye Problems Ophthalmologists 

Red light reflex 

Pupillary responses 

Retinal examination 

Heart problems Cardiologists 
Echocardiogram 

+/- ECG 
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 Protocols and Standard Operating Procedures (SOP) 

To standardize the CRS Surveillance System with other countries in the WPR, the CRS 

Surveillance System’s SOPs/protocols and tools were designed and closely adhere to the 

WHO guidelines.  

There were two protocols (full-30-page protocol and short-25-page protocol for pilot 

hospitals) created for the surveillance system based on the existing WHO’s “Vaccine-

Preventable Disease Surveillance Standards (2) of Congenital Rubella Syndrome” and the 

WHO interim CRS guidelines (24).  

The initial draft of the protocol and tools were reviewed and discussed at the CRS SOP 

meeting with hospital staff conducted in April 2019 (Figure 2). The final draft was reviewed 

by WHO expert in Lao PDR and in WPR, updated, and translated prior to the official use in 

March 2020.  

The important tools of the CRS Surveillance System include CRS at a glance (form 1) (. 

Appendix 1), case investigation form (form 4) (Appendix 2), parents/caregiver education 

sheets (form 5) (Appendix 3). 

A “case investigation form” was designed consisting of demographic, reporting, and clinical 

information, laboratory methods and results, maternal history and characteristics, location, 

exposure history, and classification.  Additionally, “Monthly report of hospital aggregate data 

form” aiming to report number of infants aged <12 months-old visiting or admitted to the 

hospitals/wards, number of suspected CRS cases visiting or admitted to the hospital/ward 

and number of collected specimens, was also created.  

 Data management and Legal Authority for Data collection 

According to the Law on Treatment (revised, No 032/PDT) (39), for surveillance purposes 

NCLE and the pilot hospitals are authorized to collect personal health data about patients and 

thus have an obligation to protect against inappropriate use or release of that data. The 

members of the CRS Surveillance System team must ensure the protection of patient privacy, 

data confidentiality, and system security. The data in a surveillance system regarding a 

person’s health status will only be shared with authorized persons. The collected CRS data 
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are stored and saved in a secured password protected computer desktop or laptop situated 

in the Epidemiological Unit at the NCLE. The collected data from the “case investigation” and 

“monthly report” forms are entered into a basic Excel spreadsheet with the created variables 

based on the questionnaires/information on the forms. The hard copy of both forms is kept 

in a locked cabinet situated in the epidemiological room in NCLE or in the wards/departments 

of the sentinel sites. The data are saved, backed up, released, and transferred as per the 

existing NCLE’s policies which comply with current Lao National regulations to ensure privacy, 

data confidentiality, and system security. The system reasonably complies with applicable 

records management that allows records to be properly archived and/or disposed. 

Since the data collection is part of surveillance purposes, NCLE and WHO agreed that there is 

no indication for informed consent for CRS patients/caregivers. 

Data Collection and Reporting 

The CRS Surveillance System enabled data to be collected and reported as per the five 

surveillance steps shown in Table 2. The flow of the information from the CRS Surveillance 

System is as per the algorithm of detecting and reporting CRS suspected cases shown in 

Figure 11. Multiple tools including the case investigation form were created to accommodate 

the data collection process. The cases were reported to WhatsApp group within 24 hours of 

enrolment. The completed case investigation forms and specimens were physically 

transported by road from the hospitals to NCLE within 5 days (serum) and 48 hours (swab) of 

collection date, where the epidemiology team consequently verified and carried out data 

entry as soon as feasible (Table 2 and Table 9) as indicated in Table 14. During the pilot 

phase, the pilot hospitals reported the data to NCLE weekly to match with the time of 

reporting of the other 18 national notifiable diseases. 

 Funding source and other resources 

Even though the study was fully funded by GAVI, the 2019 national-wide measles outbreaks 

and the COVID-19 pandemic led to a delay in access to the fund. Nevertheless, the NCLE 

team managed the situation to maintain the activities during the pilot study as much as 

possible. 
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Figure 11. Final algorithm of detecting and reporting CRS suspected cases. (adapted from German (26)) 

2.8.4 Steps to implement a CRS Surveillance System 

 Co-ordinators and Other Personnel Requirements 

As the leader of the CRS Surveillance System establishment, NCLE formed the CRS 

Surveillance System project supervision team consisting of a manager, two project 

coordinators (one from each of the epidemiology unit and laboratory unit), two 

administrative coordinators, one laboratory coordinator, and three epidemiology 

coordinators. The team members are all staff of different units within the NCLE (Table 9). 

The NCLE’s CRS surveillance team consisted of a minimum of five personnel, including an 

epidemiologic coordinator, a laboratory coordinator, a laboratory technician, a data 
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manager, and an epidemiologic assistance.   The former two were responsible for data 

verification, entering, and reporting. 

Table 9. Tasks/responsibilities that epidemiologic, laboratory and local coordinators (adapted from WHO 

guideline (7)). 

Surveillance 
Coordinators 

Tasks/responsibilities 

Epidemiologic 
coordinator 
will need to 

oversee 

• development of a protocol for CRS surveillance; 

• development of necessary training materials; 

• training on the CRS surveillance system; 

• monitoring of surveillance performance and data quality; 

• adequacy of collection and transportation of specimens for laboratory testing; 

• maintenance of the CRS surveillance database; 

• coordination with laboratory activities, to ensure linkage of laboratory & epidemiologic data; 

• coordination of activities with national measles & rubella elimination programme in country, 
including reporting to WHO; 

• feedback on the CRS surveillance to participating health-care providers & facilities & relevant 
public health authorities. 

Laboratory 
coordinator 
will need to 

oversee 

• adequacy of the laboratory testing, standard operating procedures (SOPs), necessary 
accreditations and an ongoing quality assurance programme; 

• interpretation & reporting of test results for CRS; 

• monitoring duration of virus shedding by CRS cases; 

• coordination with epidemiological activities, to ensure linkage of laboratory & epidemiologic 
data; 

• laboratory related training. 

Local 
coordinators 

at sentinel 
sites need to 

• Ensure adherence to the national protocol & SOPs for CRS surveillance  

• Assist as needed in training healthcare providers & staff at the respective facilities 

• Ensure collection of clinical & epidemiologic data & completion of case investigation forms 

• Ensure appropriate collection, timely reporting (WhatsApp group within 24 hours of enrolment) 
and transportation of investigation forms & specimens by road (5 days for serum & 48 hours for 
swab) with & ensuring that laboratory data can be linked to clinical and epidemiologic 
information 

• Maintain a line listing of suspected CRS cases in the assigned facilities 

• Provide periodic feedback to healthcare providers at their respective sites 

• Maintain contact with the national coordinator regarding identification & follow-up of suspected 
cases of CRS identified in the area 

 

Then, each sentinel site had a CRS Surveillance System team assigned. Team members of the 

selected sentinel sites were identified by their own hospitals, based on qualifications, levels 

of experience and roles, and allocated with a clear description of the proposed 

responsibilities. There was one hospital coordinator and a laboratory technician, as well as 

two clinical medical representatives (a doctor, and a nurse per ward/department) per 

sentinel hospital. Approximately, 5% of the sentinel site team members’ workload was 

dedicated to the system and there was a small amount of funding through GAVI to support 

the hospital coordinators. The surveillance’s work was added to existing duties for doctors, 
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nurses, and laboratory staff at the sentinel sites with no extra funding. Specifically, the 

surveillance steps had been integrated into other HCW’s working systems, such as the 

existing neonatal screening program, well-child clinic, and in-patient developmental 

assessment. The responsibilities of the team members at sentinel sites are described in Table 

10. 

Table 10. Responsibilities of the CRS surveillance team members at pilot hospitals 

Hospital 
coordinators 

• Assist in training, lead & provide onsite support & monitoring 

• Check for duplication 

• Pair & check investigation forms & specimens to ensure completeness & correctness before 

transportation 

• Ensure specimen transportation occurs within five days (serum) & 48 hours (swabs) of specimen 

collection date 

• Send monthly report to NCLE, communicate & raise any issues (challenges/difficulties/concerns) 

with NCLE promptly (every 2nd week of the month) 

• To monitor stock & provide all relevant forms & the necessary equipment to the relevant ward in 

the hospitals  

Doctors 

• Screen for “suspected CRS” cases & enroll the cases fitting the criteria as well as notify the hospital 

coordinator by WhatsApp group within 48 hours of enrollment 

• Gather history, perform complete physical examinations including examination for femoral pulses, 

order tests +/- sample collection 

• Provide counseling/education (infectious control & contact tracing) 

• Follow up (phone call +/- clinic or hospital visit) 

• Provide treatment, referral & follow up & communicate regularly with relevant treating teams & 

parents/caregivers 

Nurses 

• Screen for “suspected CRS” cases & notify doctors to enroll all cases that fit the criteria 

• Take vital signs: heart rate, blood pressure, respiratory rate, oxygen saturation, body temperature 

• If assigned by the doctors, may explain & provide an information sheet to parents/caregivers  

• +/- Fill specimen information  

• Collect swab samples: label the specimen tubes & carry out nasal/throat swabs 

• Send the collected specimen & the form to the laboratory within 24 hours of collection 

• Assist the doctors to gather and send the case investigation form to the hospital coordinator 

• Book follow-up dates (phone call +/- clinic or hospital visit) 

Laboratory 
technicians 

• Collect blood: label the specimen tube & perform venipunctures  

• Record swab & blood specimens in specimen logbook, store them appropriately & appropriate 

packing for transportation 

• Monitor daily & record the refrigerator’s temperature 

• Report & send investigation forms & specimens by road within five days (serum) & 48 hours 

(swabs) of specimen collection in coordination with the hospital coordinator 

• Notify hospital coordinator if there is a delay in transportation 

Individuals 
& families 

affected by 
CRS 

• Provide feedback for service quality assessment/improvement program (expected to be involved 

once cases identified) 
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 Study Sites for Pilot Study 

After multiple meetings and field visits, it was agreed for the CRS Surveillance System to be 

initially piloted in two central paediatric hospitals in Vientiane capital. These were secondary 

health care facilities, CH (9.6 km from NCLE) and MNH (15 km from NCLE), where the 

evaluation and treatment of these defects is likely to occur. Based on Khounthavy (29), it 

could be expected that about 1%  of infants aged <12-month-old admitted to CH and MNH 

respectively would meet the case definition for suspected CRS. Additionally, the decision was 

also made based on the laboratory and human resource capacity, and logistics. Primary 

health care providers and facilities were not included in the CRS surveillance system to avoid 

overwhelming general health care providers by having to identify, report and follow-up on 

cases of CRS (7). It was agreed that the two selected pilot hospitals would enable testing of 

the designed system and guaranteed adequacy of developed protocols and SOPs prior to 

increasing the study site numbers and progress to the next phase.  

The selected sentinel hospitals were provided with a clear description of their roles and 

responsibilities which include the following:  

1. Create and regularly update the organization chart of the surveillance team and notify 

NCLE if any change occurs, 

2. Ensure that all the members understand their responsibilities and roles, carry out their 

duty and fulfil their responsibilities as per the standards of the CRS surveillance, 

3. Appropriately manage all the data (completed case investigation forms, logbook, report) 

containing patients’ identifying information in a locked cabinet to ensure patients’ 

confidentiality. Only responsible CRS team members and NCLE are allowed to access the 

data, 

4. Ensure appropriate infection control and prevention measures are in place when any 

suspected CRS cases are visiting or admitted to the hospital, 

5. Integrate a monthly CRS review meeting into the existing regular meeting. These 

meetings aim to enhance the sharing of experiences/lessons learned and identify 

challenges/difficulties/concerns and strategies to address them to support their team. 

Formal feedback reports (technical & financial) from the meetings should be 

disseminated to NCLE quarterly. 
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Additionally, the sites agreed to implement and run the system within their hospital after the 

launch and training of the CRS Surveillance System in February 2020. The recommended 

steps in implementing the CRS Surveillance System within the pilot sites are shown in Figure 

12. 

 

Figure 12. Steps in the initial implementation of the CRS Surveillance System in the pilot hospitals 

 Training (initial and ongoing refreshers) Outcomes 

The CRS Surveillance System establishment occurred during the time that Lao PDR faced the 

2019 national measles, dengue outbreaks and COVID-19 pandemic. As a result, the planned 

activities were delayed including the initial pilot hospital training, the initial and subsequent 

onsite visits/follow-ups, and the refresher training.  

The initial pilot hospital training was postponed to February 2020 and the official start of the 

SS occurred in March 2020. One of the keys to ensure a successful pilot study is good quality 

training. In addition to the use of the CDC standards for training and the two training 

theories, the contents were designed to include information regarding clinical features, 

evaluation of infants with suspected CRS, appropriate laboratory testing of suspected cases, 

follow-up of CRS cases, the importance of completing case investigation forms, infection 

control measures and reporting cases in a timely manner. However due to limited available 

training time and insufficient negotiation, the designed 4-hour training session needed to be 

shortened down to 1.5-hour. The adjusted training session was carried out on the 11th and 

12th Feb 2020 for Mother-and-Newborn Hospital and Children’s Hospital, respectively. There 

1

•Select a hospital coordinator and one representative of each group of medical staff (doctors, nurse & 
laboratory technicians)

•Create an organization chart

2

•Initiate meeting

•Delegate tasks & responsibilities for the coordinator & the representatives

•Select communication methods (phone call/WhatsApp/SMS/email)

•Understand and familiarise with CRS guidelines & tools 

•Ensure necessary CRS forms, logbooks, laboratory equipment, etc. are available

3

•Start CRS surveillance as soon as possible

•Hospital coordinator integrates the CRS data review session with a routine hospital meeting with health 
professionals

•The hospital coordinator should monitor & provide onsite support to the medical staff in collaboration 
with NCLE staff



Chapter 2|Applied Epidemiology of Infectious Diseases in Lao PDR 

2-51 

was a total of 72 participants in the initial training across a range of disciplines and 42 who 

undertook refresher training (Table 11).  

Table 11. Participants attending CRS surveillance training for Mother-and-Newborn and Children’s hospitals 

Participants 

Initial training Refresher training 

Mother-and-Newborn 
hospital (MNH) 

Children’s 
hospital (CH) 

Mother-and-Newborn 
hospital (MNH) 

Children’s 
hospital (CH) 

Directors of the hospital 2 1 0 1 

Doctors 9 13 8 6 

Nurses 10 22 8 10 

Administrative staff 3 4 3 1 

Mid-wives 2 Not applicable 2 Not applicable 

Laboratory technicians 2 4 2 1 

Total 28 44 23 19 
 

The outcomes of the training were that the participants found the training very useful and 

requested additional training. With the given time, there was also no opportunity to carry out 

clinical scenarios/examples and seek feedback from the participants. Moreover, some of the 

participants did not fully understand the case definition. 

The first confirmed COVID-19 case identified in Lao PDR at the end of March 2020 further 

delayed the progress of the CRS Surveillance System onsite visits/follow-ups. Prior to the 

official lock down of the country, the first visits/follow-up were carried out in early March 

2020 at each pilot site. The support and follow-up had relied on a regular communication via 

a WhatsApp group created in February 2020. Based on the team communication and the first 

onsite visit, it was found that some of the staff did not attend the initial training, these staff 

did not fully understand the case definition, the CRS Surveillance System process, SOPs/tools, 

and laboratory collection. For example, two reported cases did not fit the suspected CRS case 

definitions. Furthermore, a few of the throat swabs were sent without the swab stick and 

there was missing data on the case investigation forms of the reported cases. After the end 

of the country’s COVID-19 pandemic lockdown in May 2020, there was only one additional 

onsite visit/follow-up for each site. The outcomes of the visit further strengthened the need 

for refresher training.  

Subsequently, refresher training on the CRS Surveillance System was carried out in July 2020 

to address learning needs and challenges encountered during the surveillance establishment. 

The initial training PowerPoint and tools were adjusted to accommodate the available 2.5-

hour training time and at the same time to keep Bloom’s Taxonomy Wheel (27), Kolb 
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Learning Style (28), and problem-based, student centred- team work approach. The 

participants appeared to be quite interested in the session and actively participated in the 

training. There was also time for the participants to ask questions, provide feedback and 

express concerns. Via the direct interaction during the training and the immediate feedback 

from the participants, I was reasonably satisfied with the knowledge and understanding of 

the participants as well as their trouble shooting strategies. 

It was planned that subsequent onsite visits/follow-ups were to be carried out one to two 

more times (monthly) after the refresher training before the assessment of the pilot phase in 

August -September 2020. Unfortunately, a further delay occurred and there have been no 

reports of a suspected CRS case since the refresher training in July 2020. 

 Initiate CRS Surveillance Activities 

The establishment of a CRS Surveillance System in Lao PDR consists of two phases namely a 

pilot and implementation phases (Table 12).  

Table 12. Planned Timelines for the establishment of the CRS Surveillance System in Lao PDR 

 

 Pilot Phase 

Prior to full implementation of the system, the pilot phase of the surveillance system at the 

two selected hospitals was officially initiated in March 2020. The CRS Surveillance System 

surveillance activities were implemented as per the designed protocol and SOPs. The 

assessment of the pilot phase was planned to be carried out after six months of the pilot 

study (August – September 2020) (Table 12).  

In the light of all the challenges, COVID-19, zero reported suspect CRS cases, inadequate 

onsite support/follow-up; the pilot phase has been extended with the assessment and 

consequently the implementation phase further postponed. 

Pilot phase March - Aug 2020 Children Hospital (CH) 
Mother-and-Newborn Hospital (MNH) Assessment Aug – Sep 2020 

Implementation Phase Quarter 4 2020 

Children Hospital 
Mother-and-Newborn Hospital 

National Ophthalmology Centre (NOC) 
Mahosot Hospital (MSH) 
Setthatirath Hospital (SH) 
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 Implementation Phase  

It was initially planned that the lesson learned and experiences during the pilot phase would 

be used to develop and modify training and the surveillance process before moving to the 

implementation phase. After the pilot phase and its assessment, the CRS Surveillance System 

protocol and tools would be appropriately revised and adjusted. Then the surveillance was 

expected to be fully rolled out during quarter 4 of 2020 at the existing pilot hospitals and 

potentially expanding the CRS Surveillance System to include other sites such as the NOC, 

MSH (cardiac specialised hospital) and SH (paediatric departments). With the current 

situation, the implementation phase has been postponed to 2021 or possibly later depending 

on the COVID-19 situation in Lao PDR. 

 Quality Assessment, Monitoring and Evaluation Outcomes 

The quality of the CRS Surveillance System and the collected data had been assessed and 

monitored informally and formally during the pilot phase via regular communications 

through WhatsApp group, and onsite visits/supports. The system will also be evaluated at the 

end of the pilot phase before expanding to the implementation phase. 

 Surveillance Quality Assessment 

At the beginning of the pilot phase, the surveillance quality and data quality were monitored 

unofficially daily via CRS WhatsApp group utilizing reported suspected case investigation 

forms, weekly aggregated data reported form, and monthly via onsite visits/support. The 

case reports were assessed for case definition, missing variables, and incomplete records, 

and discussed with providers at the sites to problem solve any issues arising. Similarly, during 

each site visit/support, the team emphasized improving staff understanding of case 

definitions, surveillance steps, and completeness of data and case reporting.  The frequency 

of the onsite visits/support depended on the performance of the sentinel teams so were 

arranged less frequently as appropriate. Facing the COVID-19 pandemic, the onsite 

visits/supports could not be carried out as often as initially planned. 

At the end of the extended pilot phase, the formal assessment for surveillance quality and 

data quality will be conducted at the pilot sites to assess completeness of the surveillance. 
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The site level coordinators will carry out the assessment by reviewing hospital records and 

wards/departments’ logbooks to identify missed cases and suspected cases that miss 

laboratory investigation as per Table 13 and the following equations.   

Table 13. Components of surveillance quality assessment (adapted from WHO guideline (7)) 

Tasks Methods/Steps 

Identify missed 
cases 

• Comparing the list of reported CRS cases with the list of all cases that meet the entry 
criteria for suspected CRS case (total of both reported and unreported cases) 

• Calculate the proportion (%) of the identified missed cases among all cases that meet the 

CRS surveillance entry criteria using the formula in Equation 1 

Identify 
suspected CRS 
cases missed 

laboratory 
investigations 

• Comparing the list of reported suspected CRS cases that have been tested by laboratory 

with the list of all reported suspected cases (both tested and not tested) 

• Calculate the proportion (%) of the reported suspected CRS cases who have not been 

tested by laboratory among all reported suspected cases using the formula in Equation 2. 

  

 

Equation 1. Formula for calculate percentage of suspect CRS cases missed by the CRS Surveillance System 

(adapted from WHO guideline (4)) 

 

Equation 2. Formula for calculate percentage of suspected CRS cases missed laboratory investigations by the CRS 

Surveillance System (adapted from WHO guideline (7)) 

 Surveillance Performance Indicators 

Surveillance indicators were defined as per the WHO Guideline for the Surveillance of 

Congenital Rubella Syndrome (24) (Table 14). They will be measured and reviewed at the end 

of the pilot phase and then at least annually after that to identify areas for improvement. As 

per the WHO’s Surveillance standards for vaccine-preventable diseases (2), the data gathered 

from the CRS Surveillance System evaluations will be included in National Verification 

Committee (NVC) reports for measles/rubella/CRS. 
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Table 14. Performance indicators for the CRS Surveillance System (adapted from WHO guideline (24) 

 

 Expansion of surveillance including other sites 

Given the ongoing pilot testing and the challenges limiting progression to implementation, 

there has been no progress towards further expansion to other sites.  

 Analysis and use of the surveillance data 

At a minimum, the final data are expected to be analysed and reported by NCLE to the MoH 

and WHO annually. The report should consist of the surveillance outcomes, updates, and 

recommendations. As per the WHO (2), the collected CRS data will be analysed and reported 

as  

1. Final case counts,  

2. Incidence (cases per 1 000 live births),  

3. Clinical characteristics and outcomes,  

4. Maternal characteristics and history of rubella-like illness in pregnancy,  

5. Proportion of cases clustered or associated with a rubella outbreak,  

6. Spot maps of confirmed cases by year,  

7. Age of case at time of diagnosis and  

8. Number of cases with follow-up samples to confirm clearance of virus.  

Criteria Indicator 
Minimum 
threshold 

Reporting rate 
(sensitivity) 

National annual rate of suspected CRS cases  ≥1 per 10 000 
live births 

Adequate investigation 
(completeness) 

% suspected CRS cases with complete data variables 
≥80% 

Serology testing (adequate 
specimen rate) 

% suspected cases with adequate blood specimen (for IgM/ IgG, 
PCR) received by an accredited laboratory 

≥80% 

Virology testing (adequate 
specimen rate) 

% confirmed cases with adequate specimens for virus 
detection/isolation received by an accredited laboratory 

≥80% 

Monitoring of virus excretion  
(follow-up) 

% confirmed cases age 0-12 months with at least 2 tests for virus 
detection/isolation (samples must be collected at least 1 month 
apart) 

≥80% 

Timeliness of detection % of confirmed CRS cases detected within 3 months of birth ≥80% 

Timeliness of specimen 
transport 

Proportion of specimens (serologic or virologic) received at the 
laboratory within 5 days of collection 

≥80% 

Timeliness of reporting 
laboratory results 

Proportion of serologic results reported by the laboratory within 4 
days of receiving the specimen  

≥80% 
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The CRS Surveillance System Report will be distributed to WHO, MoH and other relevant 

stakeholders according to Lao PDR’s national surveillance system capacities at least once per 

year electronically and/or via oral presentation at the NCLE yearly meeting.    

 Provide feedback to the key stakeholders  

Since the CRS Surveillance System is only at its initial pilot phase, annual data analysis and 

reporting of the surveillance outcomes and feedback have not yet been carried out. After the 

implementation, a report including annual data analysis, surveillance outcomes, information 

on the epidemiological status, updates and recommendation will be provided to the 

stakeholders involved in the CRS Surveillance System. Alternatively, it could be orally 

presented to the stakeholders during a meeting giving the opportunity to the members to 

discuss, provide input and share experience. 

 Ensure infection control measure for CRS cases 

The sentinel team are responsible for ensuring the appropriate infectious disease control 

measures (good hygiene, vaccination, and isolation) are provided to the carers and strictly 

followed. Detailed information on the measures have been included in the surveillance’ 

protocol/SOPs/tools and included in the training. Patients/caregivers information sheets for 

both suspected and confirmed cases have also been created, included in training, and 

provided to health care workers and made available to parents/caregivers (Appendix 2-3). 

2.8.5  Attributes of the system 

When designing the CRS Surveillance System, the ten required attributes (Table 15) of 

surveillance system were taken into consideration as per the CDC’s Updated Guidelines for 

Evaluating Public Health Surveillance Systems (26). The strategies applied in this pilot and 

potential future strategies are detailed in Table 15. 
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Table 15. Surveillance System Attributes and their definitions (adapted from CDC (26)). 

System attribute Definition Applied strategies to address the attributes Potential future strategies 

Usefulness 

• It contributes to the prevention & control of 
adverse health-related events, including an 
improved understanding of the public health 
implications of such events 

• It helps to determine that an adverse health-
related event previously thought to be 
unimportant is actually important 

• It contributes to performance measures 
including health indicators that are used in 
needs assessments & accountability systems 

• Improve health literacy by providing 
education to relevant stakeholders, team 
members, patients/families on the disease, 
prognostics, prevention and control, 
management 

• Provide training & onsite support/follow-up 

Improve community awareness via media 
(television, radios, social media), 
news/newspaper and incorporate into the MoH 
hotline 

Simplicity Simple structure & simple to operation 

• Created flow charts, SOPs, use 
acronym/pictures 

• Integrating with other surveillance system 
(Newborn and child developmental 
screenings) 

• Training & onsite follow-
up/support/feedback 

• A minimum of monthly onsite visit/ follow-
up/support/feedback (formally/informally) 
and adjust accordingly as per the outcomes 

• A minimum of yearly training 
• Set up a systematic follow-

up/multidisciplinary team approach for 
confirmed cases/close contacts and their 
families 

Flexibility 
Able to adapt to changing information needs or 
operating conditions with little additional time, 
personnel, or allocated funds 

Allow team members to provide input/suggest 
the best strategies to incorporate the activities 
into their routine practices 

Adapting the surveillance flowchart (. Appendix 
1)  and “SNIRR” acronym (Table 2)  to other 

surveillance system 

Data quality Completeness & validity of the data recorded in 
the public health surveillance system 

• Created quality monitoring & evaluation plan 

• Address them at each onsite 
visit/training/meeting as applicable  

Examine the percentage of “unknown” or “blank” 
responses on the investigation forms, then 
identify areas needing improvement and look for 
solutions to address them 

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

• Improve team members understanding by 
provide training, onsite follow-
up/support/feedback 

Assess training and meeting participation rates, 
completeness of report forms, reporting rates, 
timeliness of data reporting, then identify areas 
needing improvement and look for solutions 
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System attribute Definition Applied strategies to address the attributes Potential future strategies 

Acceptability 

(continue) 
 

• Allow team members to provide 
input/suggest the best strategies to 
incorporate the activities into their routine 
practices 

 

Sensitivity 

• The proportion of cases of a disease (or other 
health-related event) detected by the 
surveillance system 

• The ability to detect outbreaks, including the 
ability to monitor changes in the number of 
cases over time 

Improve team members understanding by 
provide training, onsite follow-
up/support/feedback 

• Assess screening rates, reporting rates and 
rates of sample collections, rates of 
reported suspected/confirmed cases/close 
contacts 

• Comparing with reported rubella cases from 
rubella surveillance system (FAR) 

• Literature reviews 

• Identify areas needing improvement and 
look for solution 

Predictive Value 
Positive 

The proportion of reported cases that actually 
have the health-related event under surveillance 

• Improve team members understanding by 
provide training, onsite follow-
up/support/feedback 

• Communicating via WhatsApp group 

 

Representativeness 
Accurately describes the occurrence of a health-
related event over time and its distribution in the 
population by place & person. 

• Improve team members understanding by 
provide training, onsite follow-
up/support/feedback 

• Describe characteristics of reported 
suspected/confirmed cases 

• Describe clinical course of CRS/other health-
related event/follow-ups/treatments 

• Comparing mortality rates with incidence 
data/laboratory reports with HCW reports 

Timeliness The speed between steps in a public health 
surveillance system 

• Indicate timeline for each surveillance step 

• Improve team members understanding by 
provide training, onsite follow-
up/support/feedback 

• Assess time interval required for reporting 
at each surveillance step 

• Assess time required for identification of 
trends, outbreaks, or the effect of control 
and prevention measures 
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2.9 Discussion 

The establishment of CRS Surveillance System is essential to improve our understanding of 

CRS burden, rubella immunization impact, and guide health care policy to achieve rubella 

elimination goals. However, it had not been previously implemented in Lao PDR. 

Implementing and establishing a CRS Surveillance System is complex and requires adequate 

quality time, expert guidance, stakeholder engagement, human and financial resources. 

Furthermore, with the current limited available resources in the country, it is challenging to 

make the established system sustainable in the Lao context. This is because the surveillance 

system’s main outcome is action-oriented information; therefore, the system requires 

sufficient quality and timely data with matching public health purposes (40). However, the 

benefit of the CRS surveillance system is substantial and outweighs all the challenges, 

therefore it is worth fighting for the success of the implementation.  

In the Lao PDR context, the CRS Surveillance System establishment has been further 

challenged by the 2019 national-wide measles, dengue outbreaks and COVID-19 pandemic. 

COVID-19 challenges included heavy workload of a surveillance focal person, logistics issues, 

and delayed laboratory results. These issues resulted in delayed activities required for 

establishing the system, especially in the pilot phase, the pilot assessment, and expansion. 

Nevertheless, all the stakeholder consultations took place, the tools were designed, training 

took place and the pilot commenced. The CRS Surveillance System team’s reporting and 

communication strategies as well as onsite visits were achieved. This is a reasonable progress 

given the challenges. The pilot phase was extended to February 2021.  

The designed CRS Surveillance System is a case-based passive reporting system which is 

reasonably simple, cheap and less burden to health care system. The quality and 

sustainability of the system could be greatly affected by the efforts put towards the training, 

onsite support, and monitoring of the pilot sites. Additionally, during the pilot study (March 

to September 2020), the burden of CRS could not be estimated because there were no valid 

reports. With the pilot phase extension, a review of the system was delayed but the likely 

strength and weakness of the system were identified according to the attributes.  
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2.9.1 Training, onsite support and monitoring of the pilot sites 

Our study found that limited time, HCW workloads, and competing priorities played a crucial 

role in the staff being able to access training, onsite support, and feedback. All these factors 

have had impact on the outcomes of the pilot phase. To complete the pilot phase 

successfully, all efforts and strategies should be made to maximize time spent on training and 

onsite supports. Informal multiple onsite evaluations could then follow to assess the 

outcomes of each training and support/feedback. A formal final evaluation should be carried 

out at the conclusion of the pilot phase to move forward to expand the surveillance system 

to other sites. 

2.9.2 The Burden of CRS 

During the pilot phase there were reports of two suspected CRS cases in the first week from 

the pilot sites, but they were later found to not meet the case definition. Therefore, the study 

could not provide a true estimate of CRS incidence and burden in the sentinel hospitals.  

Though, CRS is a rare condition, based on our literature reviews it is estimated that about 2 

to 28 CRS cases per year would be identified in Vientiane capital. There are many possible 

reasons for the absence of the cases from the pilot hospitals. These include limited pilot 

study sites, HCWs’ sensitization to key signs/symptoms and diagnostic criteria, HCWs’ 

willingness and time to participate (24), barriers to heath care seeking behaviours, and a true 

lack of cases. Each of these issues will be explored in detail below. 

Firstly, the limited pilot study sites could easily exclude cases that presented to other 

paediatric referral hospitals including NOC, MSH, and SH. This is likely true if the other three 

hospitals did not refer or were not advised to refer the cases to the pilot sites.  

Secondly, the system requires the HCWs’ sensitization to recognise key signs/symptoms and 

diagnostic criteria (24). With the multiple anomalies possible in children who have CRS, it can 

be difficult to recognise them and associate them with CRS. This is true in rubella-endemic 

countries where surveillance or screening systems for each defect in young children are 

scarce but also in countries where rubella is rarely seen because of the immunization 

programs (22). Many CRS-associated defects can be undetectable or overlooked in the early 

months of life while some manifestations may occur later in life; during childhood, 
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adolescence, or early adulthood (22). HCWs knowledge, understanding and skills to screen, 

investigate, and report need to be evaluated because these determine the sensitivity of the 

surveillance system to detect suspected cases. Nevertheless, the quality of the initial 

trainings, the onsite visits/supports/follow-ups and refresher trainings were designed to 

identify and address these issues.  

Furthermore, during the pilot study I found that the HCWs’ willingness and time available to 

participate were less likely to be the cause of the absence of case reports. Both pilot hospitals 

have very supportive leaders. During the pilot phase, I found that the CRS Surveillance System 

was well accepted by the selected surveillance teams and sentinel hospitals participating in 

the surveillance system. I believe that the system achieved this attribute by involving 

stakeholders throughout the design and implementation process and providing adequate 

information on the CRS’s public health importance. Furthermore, the baseline study by a Lao 

FET student found that 99.1% (110/111) of HCW at four central hospitals (CH, MNBH, SH and 

NOC) in Vientiane Capital wanted a CRS surveillance system to be established in their 

hospitals (29). Additionally, to improve the pilot sites and participating HCWs willingness to 

participate, all relevant staff especially the leaders were included in the design from the 

beginning of the project. All efforts have been made to incorporate their inputs/feedback 

into the system.  Nevertheless, it is possible that the CRS Surveillance System may be 

regarded as an extra burden in already busy roles by the CRS team members at both NCLE 

and the sentinel sites. Ongoing stakeholder engagement, education/support and input 

remain vital throughout the pilot and implementation phase to ensure that the system can 

be adjusted effectively according to the needs of the users while achieving its objectives and 

ultimate goals.   

Next, the barriers to health care seeking behaviours such as the measles, dengue outbreak 

and COVID-19 pandemic have likely contributed to the lack of case reports. For example, 

parents can become very concerned with a fever and rash and seek medical attention but 

may not mention other concerns especially if the symptoms are subtle or non-urgent/ life-

threatening, as may be the case with CRS. Parents and caregivers may perceive the higher 

risk of contracting COVID-19 in hospitals, therefore decide not to bring their children to 

regular health check-up appointments. Additionally, the Socioeconomic Impact Assessment 

of COVID-19 in Lao PDR (41) suggests that health care seeking is negatively affected by 
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restriction of transportation during the lockdown period, travel time to health facilities, long 

waiting times at poorly staffed health facilities, and unpredictable medical cost. Additionally, 

there may be a true lack of CRS cases in the pilot hospitals when cases present to other 

hospitals, develop, or reveal manifestations in later life, or are associated with abortions or 

stillbirths (22). 

Moreover, even though zero case reports may reflect a true lack of CRS cases, the reported 

numbers should be carefully interpreted. In 2019, there were 2618 national reported rubella 

suspected cases of whom 53.2%, 46.6%, and 0.3% were males, females, and unknown gender 

respectively (42). The top three common age groups of the reported suspected cases were 6-

<12 years (27.4%), 3-6 years (23.8%), and 1-<3 years (18.3%), while reproductive age groups 

(12-<50 years) accounted for 13.8% (Figure 13). 

 

Figure 13. Age groups in percent (%) of reported suspected rubella cases (N=2618) in 2019, Lao PDR (adapted 

from NCLE (42)) 

Among the reported suspected cases, there were 27 laboratory confirmed cases (Figure 14). 

The laboratory confirmed cases had a male to female ratio of 1.1 (14:13) with the maximum 

female age of 19-years and with the first case’s symptom onset date on the 5th of January 

2019 and the last cases on the 28th of November 2019. Of these, there were four cases 

between 12-19-years of age: 19-year-old and 18-year-old females from Bolikhamxay 

province, a 13-year-old male from Oudomxay province, and a 12-year-old female from 

Houaphanh province. There were only two reported laboratory confirmed cases from 

Vientiane Capital (a 3-year-old male) in March and (a less than 1 year old female) in April. 
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Additionally, there could be an under representation of cases given there were large 

numbers of reported suspected cases. Though the WHO (2) believed that after a rubella 

outbreak in childbearing age women, about six to eight months later there may be an 

increase in CRS cases in the same area. In a resource limited setting like Lao PDR where there 

is limited knowledge of CRS in the community and among health care workers, it was 

challenging to be certain if the lack of the reported cases really represents what was going on 

in the real situation. 

 

Figure 14. Reported confirmed rubella cases by months and provinces in Lao PDR (1 January – December 2019) 

(adapted from NCLE (42))  

2.9.3 System strengths 

As a sentinel-site, case-based passive reporting system, the CRS Surveillance System is likely 

to have many strengths including being sensitive and useful. 

Though a pilot evaluation has not been carried out, it is projected that the CRS Surveillance 

System would be sensitive enough in detecting the occurrence of CRS in infants aged <12 

months attending health care services at the selected study sites.  The pilot sites were at the 

two secondary hospitals in Vientiane Capital. It was anticipated that these sites are well 

known to the community, therefore most children with the anomalies of CRS would be 

brought to these services. The surveillance system would also be able to contribute to the 

detection of rubella outbreaks and to monitor changes in the number of CRS and rubella 

cases over time. However, according to the “Updated Guidelines For Evaluating Public Health 
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Surveillance Systems” (26), the sensitivity of the system might be affected by multiple factors 

such as: 

1. The likelihood that certain diseases or other health-related events are occurring in the 

population under surveillance.  

2. The possibility that cases of certain health-related events are under medical care, receive 

laboratory testing, or are otherwise coming to the attention of institutions subject to 

reporting requirements.  

3. The chances that the health-related events will be diagnosed/identified, reflecting the 

skill of healthcare providers and the sensitivity of screening and diagnostic tests (i.e., the 

case definition).  

4. The possibility that the case will be reported to the system.  

It should be noted that a public health surveillance system that does not have high sensitivity 

can still be useful in monitoring trends as long as the sensitivity remains reasonably constant 

over time (26). Achieving consistent sensitivity may be possible by repeat trainings, ongoing 

supervision, and monitoring until capacity to detect suspected cases by HCW is well 

embedded. 

Secondly, the strengths of the CRS Surveillance System are its usefulness relating to CRS 

incidence and burden estimation, data quality improvement, immunization program 

performance measures and rubella eliminations’ progress. The CRS surveillance system 

contribute to the identification and diagnostic confirmation of infants with CRS, as well as to 

estimate true incidence and burden. It is anticipated that this will increase public awareness 

and enable the prevention and control of rubella infection, including an improved 

understanding of the rubella infection in Lao PDR.  

The CRS Surveillance System has been designed to improve data quality. The case 

investigation form was designed to be short and succinct consisting of two pages of essential 

information relevant to CRS. Most of the answers to the questions are multiple choice and 

number coded enabling ease of data completeness, data entry and data analysis. The initial 

and refresher training and onsite support/follow-up always emphasized maintaining data 

quality to a reasonable standard by ensuring the completion of the investigation form, 

encouraging HCWs to double check the information with carers, minimising answering 
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“unknown” in the case investigation forms and for site coordinators to always check reported 

forms prior to sending to the NCLE. 

Next, the system is expected to add to performance measures of immunisation programmes, 

and progress toward achieving and maintaining rubella elimination goals. 

2.9.4 System weaknesses 

Several factors represent weaknesses of the CRS Surveillance System. These include 

underestimation of the true CRS incidence and burden, the variability of reporting 

completeness, the feasibility and timeliness, as well as the representativeness. 

First, using only two secondary hospitals in one location as the pilot sites likely 

underestimates the burden because cases may present to other hospitals or health care 

facilities such as provincial or district hospitals. Furthermore, the system only screens infants 

aged <12-months, therefore it will not be able to detect those who develop or reveal 

abnormalities later in their lives. CRS incidence may also be undercounted because the 

system does not include those cases associated with abortions or still births. Additionally, it 

may not be generalizable to other rural or remote regions in the country where RCV coverage 

is low and CRS incidence is expected to be much higher than in the capital city. 

Furthermore, the passive reporting system has variability of reporting completeness (24), 

hence the emphasis on data completeness throughout the training, refresher training and 

the onsite supports/follow-ups.  

Thirdly, the designed structure and operation of the CRS Surveillance System may not be 

perceived as “quite simple” by inexperienced and/or non-trained HCW, and the whole 

process takes time. The complexity of the system is related to the wide range of clinical 

presentations of CRS in infants, and the required clinical expertise of health care providers at 

the sentinel sites to detect those abnormalities and implement long term control measures, 

management and follow up. At the screening stage where suspected CRS cases are identified, 

the sentinel sites need to implement several actions including the initial education of 

parents/caregivers, notification to NCLE, and investigation including laboratory specimen 

collection, and referral to specific specialists depending on the suspected and identified 
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congenital defects. Therefore, the CRS Surveillance System team consists of multiple team 

members from different departments or wards at both NCLE and pilot sites.  

At the case confirmation stage, the final classification is determined by the NCLE team and 

the coordinators of the pilot team need to be immediately notified. Then, the responsible 

HCWs need to provide a second parents/caregivers counselling/education, carry out contact 

tracing, provide appropriate control measures and management/follow-up. Subsequently, 

multiple specimens for laboratory testing would be necessary to collect to provide evidence 

of viral clearance. Furthermore, the permanent nature of the CRS abnormalities requires the 

CRS infants to receive early management and follow-up by paediatricians and specialists to 

minimise their impact on the infants and family’s quality of life. With these complex long-

term care plans, all the CRS Surveillance System team members and caregivers are required 

to maintain timely and effective communication loops. 

The perceived CRS Surveillance System’s complex structure and operation could potentially 

affect its feasibility and timeliness. There were many steps involved in the flow of data 

collection and reporting system (Figure 11). The completed investigation forms and 

specimens needed to be physically transported to NCLE for data verification, entry, and 

testing. Therefore, the system could be negatively affected with the ongoing COVID-19 

pandemic and additional surveillance sites are located outside Vientiane capital in the future. 

Nonetheless, the communication between CRS team members either from NCLE or the pilot 

hospitals and parents/caregivers has been enhanced through access to telephones, the 

WhatsApp group, and the clear description of the timeline of each activity in the 

protocol/SOPs/tools. 

In terms of representativeness, due to the small numbers of participating sentinel hospitals 

during the pilot phase, it is expected that the CRS Surveillance System would not accurately 

describe the occurrence of CRS and its distribution in infant age <12-months over time by 

place and person across Lao PDR. Although referral processes from other parts of the country 

are feasible, the quality is expected to be low due to many factors. These include health care 

worker awareness of CRS and its diagnosis, patients, and family socio-economic 

disadvantages, cultural believes, and transportation issues.  Foreseeing this issue, it is 

planned that after the pilot phase, the system will initially be expanded to include two to 

three more secondary and tertiary health care facilities in Vientiane capital and then later to 
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other big provinces across the country. Given the current pandemic and limited resources, 

this process is expected to be slow. Given these challenges, it could takes up to five to ten 

years for  CRS surveillance to capture the majority of infants with suspected CRS within the 

country (11) so that the CRS Surveillance System can be considered adequate (9).  

Regardless of all the possible system weaknesses mentioned above, this Surveillance System 

has been designed based on the WHO guidelines that have been adapted by many countries 

across the world. With well-designed SOPs/protocol/tools, good quality training, support, 

regular follow up with team members and promotion of good teamwork; it is anticipated the 

challenges can be addressed. The lesson learned during the pilot phase will also play a part in 

further improving the protocol/SOPs/tools and enhance the simplicity of the system.  
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2.10 Recommendations 

The lessons learned from implementing the pilot phase have informed several 

recommendations for improving the CRS Surveillance System. These include ongoing 

stakeholder’ engagement/input, the extension of the pilot phase and postponement of the 

evaluation, improving the surveillance attributes, regular onsite visits/follow-ups and training, 

and integration with other systems as well as the pilot site expansion.  

2.10.1 Stakeholders’ engagement/input 

Ongoing engagement with the CRS Surveillance System stakeholders and utilizing their 

valuable input are the keys to successful CRS Surveillance System establishment and 

implementation. This strategy likely promotes HCW willingness to continue to play a part in 

and ensure sustainability of the system. 

2.10.2 Pilot phase and assessment 

Due to the challenges of providing adequate onsite support/followed up due to the priority of 

the measles, dengue and COVID-19 outbreaks, the pilot should be extended by a further 

three to six months before undertaking an evaluation. Ideally, if feasible this should be done 

by an external evaluator with a validated methodology to ensure an independent review. This 

is to ensure the accuracy of the outcomes, reliable lesson learned and therefore effective 

changes to the SOPs/tools and the CRS Surveillance System before officially rolling out the 

system.  

2.10.3 Surveillance attributes 

The quality of the performance of the CRS Surveillance System depends on the surveillance 

attributes. The surveillance team should continue to support and encourage team members 

to continue to strive for a better performance if feasible. At the same time, it is also essential 

to address weaknesses using self-directed and team-oriented problem-solving strategies as 

per the designed attributes mentioned above.  

2.10.4 Onsite visits/follow-ups and training 
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It is crucial to maintain regular onsite support visits/follow-ups and provide refresher training. 

The visits allow the identification of issues and problem-solving in a timely manner. The visits 

should emphasize assessing the quality of the CRS screening at the individual HCW level, at 

each ward/department and as a whole site. To assess the quality the visit should involve 

assessing the reporting process and data completeness of the wards/departments’ admission 

logbook, CRS logbook, case investigation forms and weekly report forms. At the end of the 

visit, identified issues or weaknesses should be discussed and solutions shared and agreed 

among the team members. Depending on the identified issues/weakness, refresher training 

may be necessary. Nevertheless, a minimum of yearly training is necessary to ensure good 

quality data collection. If feasible, the training for the team members should be made 

obligatory, annually and could be done virtually via zoom conference or made available 

online so that the HCWs can do it in their own time. At the end of the training, the staff could 

receive a training certificate and high achieving staff could become trainers for new staff. In 

this way, the gained knowledge and skills could be maintained and handed over to new staff 

if staff change roles. 

2.10.5 Integration with other systems 

To ensure the acceptability of the CRS surveillance team and therefore sustainability of the 

CRS Surveillance System and reduce the perceived-extra-workload by the HCWs, continuation 

of the integration of the surveillance system with other HCW’s working systems, such as the 

existing neonatal screening program and well-child assessment is necessary. Furthermore, to 

improve the system sensitivity, the surveillance should be integrated with the CRS pregnancy 

registry to include data on miscarriage, to diagnose CRS during the neonatal period and 

therefore enable early full investigation, application of infection control and preventative 

measures, as well as early management and follow-up. 

2.10.6 Pilot site expansion 

There should be an expansion of sites to other hospitals outside the pilot hospitals especially 

tertiary health care facilities with cardiac specialists, ophthalmologists, and ENT specialists to 

increase the system sensitivity and representativeness. However, once the modified system 

becomes stable and reliable, adding provincial hospitals especially those with low RCV 

coverage across Lao PDR would also be valuable. Additionally, upskilling HCWs dealing with 
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babies and young children to recognise the signs and symptoms of CRS in areas where access 

to tertiary care is limited will be required. 
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Figure 1. A 3D graphic representation of a spherical-shaped, measles virus particle, that was studded with 

glycoprotein tubercles (photo by Alissa Eckert from the Centers for Disease Control and Prevention (CDC) (1)) 
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3.1 Abbreviations and acronyms 

AFR   Acute Fever & Rash  

DCDC  Department of Communicable Disease and Control 

CDC   Centers for Disease Control and Prevention 

EPI  Expanded Programme on Immunization 

HCWs  Health care workers  

LSIS   Lao Social Indicator survey 

MCV  Measles Containing Vaccine 

NCLE  National Center for Laboratory and Epidemiology 

WHO  World Health Organization 
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3.2 Background 

Measles is a highly contagious, serious, vaccine-preventable viral disease (2). It is easily 

transmitted via coughing/sneezing and direct contact with the infectious agent. The infected 

respiratory droplets can stay in the air for as long as two hours after an infected patient 

leaves a room (3). One infected person could cause infection to 90% of contacts who are un-

immunised to measles (3). Therefore, it is essential to ensure appropriate infectious control 

measures and advocate for high immunization coverage. 

Infection with measles virus induces an intense immune response leaving the host 

immunologically compromised beyond the point of measles viral clearance (4). A 

phenomenon known as an "immune amnesia" occurs when previously acquired 

immunization from vaccination or direct exposure to other pathogens is erased (5). 

Consequently, the host becomes dangerously vulnerable to secondary bacterial and viral 

infections with other pathogens. Evidence suggests that immune amnesia can have 

important consequences for an epidemic spreading, significantly altering the vaccination 

coverage required to reach herd-immunity for concurring infectious diseases (5). 

3.2.1 Measles in global and regional perspectives 

Globally, there was an estimated 2.6 million deaths from measles each year prior to the 

introduction of measles vaccine in 1963 and widespread vaccination (2). In 2018, there were 

more than 140,000 measles deaths and the majority of these were children aged less than 

five-years-old (2). Measles related morbidity and mortality are commonly found in poorly 

nourished young children, especially those with vitamin A insufficiency, or those with 

weakened immunity from HIV/AIDS or other diseases (2).  

Measles infection can be prevented by vaccination, which is available worldwide, and is safe, 

effective, and inexpensive. Measles vaccine is one of the “best buys” in public health, 

demonstrated through vaccination preventing an estimated 23.2 million measles-related 

deaths between 2000-2018 (2). However, in 2019 the estimated global coverage of the first 

dose of measles contained vaccines (MCV1) and the second dose of MCV were only 85% and 

71% respectively (6). For the measles vaccine to prevent measles outbreaks, MCV coverage 

must reach at least 95% (7).  
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In 2019, many countries around the world reported measles outbreaks especially those in the 

Western Pacific Region such as the Philippines, Vietnam, New Zealand, Cambodia, Tonga, Fiji, 

and American Samoa (8) (Figure 2). The proposed reasons for the outbreaks included vaccine 

coverage inequities, community disparities, geographic challenges, and age-group 

characteristics (7). 

 

Figure 2.  Measles case distribution by month and WHO Region (2015-2019), Data as of 8 November 2019 (the 

figure from WHO (8)) 

3.2.2 Measles in Lao PDR 

After the introduction of Measles containing vaccine (MCV) in the Expanded Programme on 

Immunization (EPI) in 1982 (9) in Lao PDR, MCV1 and MCV2 were made available in the 

national immunization schedule in 2011 (for 9-months-old) and 2017 (for 12-months-old) 

respectively (10). Though MCV has been available in the EPI and through Supplementary 

Immunization Activities (SIAs) in Lao PDR, the MCV coverage rates from 2010 to 2019 were 

reported to be mostly around 64-87% (11) (Figure 3). The rates also significantly varied at 

regional and provincial levels, with mothers’ educational levels, within ethnolinguistic groups 

of household heads as well as by wealth index quantile levels. The MCV1 coverage was only 

61.6% in rural areas without roads, 61.2% in the northern region, 39.7% in Xaisomboun 

province, 49.1% among mothers with no education and 52.5% in the poorest community 
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(12). Additionally, the coverage was 74.4% in Lao-Tai compared to 44.6%, 52.2%, and 61.6% 

in Hmong-Mien, Chinese-Tibetan, and Mon-Khmer correspondingly) (12).  

Lao PDR is aiming to eliminate measles by the 

year 2022. Nonetheless, measles outbreaks 

occurred across the country in 2019 (13). The 

first laboratory confirmed case was reported in 

January in the Northwest, subsequent cases 

were identified a month later in the central 

regions and then quickly spread throughout 

the country (14). 

From January to 12 August 2019, there were 

363 suspected reported cases in which 25% 

were confirmed by laboratory tests (14). From 

June 2018 to May 2019, the incidence rate was 

highest among children less than 10 years old 

with the incidence in those <1 year of age being 

64.4 per 1,000,000, and 64.2 and 36.5 per 

1,000,000 for those aged 1-4 years and 5-9 years 

respectively, the majority of whom having never received MCV (13).  

3.2.3 Xaisomboun province 

Xaisomboun Province is a new province established in 2013. It covers a mountainous area of 

8550 Km2 and is about 255 Km from Vientiane capital. It is in the middle of Lao PDR and 

shares borders with Vientiane, Xiangkhoang and Bolikhamxai province (Figure 4). Xaisomboun 

contains 89 villages, 15 423 households, 92 682 people, male to female ratio of 1.06 and a 

population density of 10.82/km2 (15). There is 100% access to electricity. The population 

consists of three main ethnic groups, namely Hmong-Lu Mien (43%), Lao-Tai (31%) and Mon-

Khmer (18%) (15). Hmong-Lu Mien and Mon-Khmer’s languages and cultures are different 

from Lao-Tai, which constitutes the biggest ethnicity in Lao PDR.  

Figure 3. MCV1 coverage from routine immunization in Lao 

PDR from 2010 to 2019 (the figure from WHO and UNICEF 

Estimates of National Immunization Coverage (WUENIC) 

(11)). 
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Xaisomboun has had a tension filled political and revolutionary relationship with the Lao 

government since World War II. With this history and it being the youngest province in the 

country, as well as the cultural, ethnic, and linguistic population structure, it is challenging to 

ensure political and financial stability. All of these are likely to contribute to difficulty in 

immunization coverage, accesses to health care services, and delays in measles notification 

and outbreak investigation. 

Figure 4. Map of Xaisomboun Province, Lao PDR (Map by the Commonwealth of Australia from Smartraveller 

(16)) 
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3.3 Prelude 

On 23 April 2019, two laboratory confirmed measles cases from village X, district Y in 

Xaisomboun province were reported to National Center for Laboratory and Epidemiology 

(NCLE). On 25 April, an epidemiologic team from the provincial health and central level 

(NCLE) travelled to the village to investigate the outbreak. This chapter begins with a 

description of my role, lessons learned, public health impacts, public health implications, and 

acknowledgements. It then describes the investigation, its outcomes and public health 

significances, which are presented as a late draft manuscript for publication in Western 

Pacific Surveillance and Response Journal. 

3.3.1 My role 

I felt energetic and at the same time a little bit anxious to go to a measles outbreak 

investigation in Xaisomboun Province. On commencing the course and during my orientation 

month in February 2019, I aimed to accept any outbreak investigation that would come along 

at the beginning of the year. This is one of the tips that most of the 2018 MAE scholars and 

my academic supervisor provided that would help with achieving this MAE competency. 

Secondly, with a background as a paediatrician, measles is very relevant to my role as a 

clinician and now I am using my skills learned during the MAE program as a public health 

officer to tackle the issue in Lao children. However, personally, this has been my first 

fieldwork experience in a very remote community with a local language barrier, and differing 

cultures/ethnicity. In this section I will describe my various roles during the outbreak 

investigation.  

First, I assisted the team leader in gathering the necessary information to prepare and plan 

for the outbreak investigation. We based our gathering on the available existing data, 

resources, and case investigation form from NCLE, and protocols and resources from the 

World Health Organization (WHO), Centers for Disease Control and Prevention (CDC) and the 

Australian Government. I also reviewed the literature on measles and measles outbreak 

investigation. I used all these tools to develop a case definition for initiating a descriptive 

epidemiological study. I was particularly focusing on reasons for measles outbreaks in our 

region and solutions. Additionally, to strengthen my knowledge gained from the first course 
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block, I revised the lessons and sought more information from the CDC online resources on 

“Initiating Operations”, “Conducting a Field Investigation” and “Steps of an Outbreak 

Investigation” (17). Furthermore, I sought advice from my academic supervisor based on her 

extensive experience and she provided me with a very useful “Heading out on 

fieldwork/deployment” checklist. Based on the gathered information, we defined the 

objectives and scope of the investigation, as well as designed the field investigation.  

Additionally, I assisted the central team and local team in conducting the field investigation 

and providing case management.  At the start, we met with local authorities and received full 

support and assistance through accompanying local team members to assist with language 

translation. I collected data from the identified cases, provided them with education and 

Vitamin A, and notified the local team for case follow-up. Vitamin A should be given to 

children with measles to prevent eye damage, blindness, and death (2). I took part in 

analysing the data using descriptive analysis. I used this information to develop alternative 

hypotheses including the cause, possible source, and risk factors for the outbreak. 

Unfortunately, due to limited time and resources, we were not able to test the hypothesis 

with an analytic study. 

At the end of the visit, I was allowed to deliver training for the local team on measles, the 

outbreaks investigation, and intervention control measures (Appendix 1). This was a great 

opportunity to improve the skills of local staff and build local capacity for continuing work on 

the current outbreak and future outbreaks. The training also emphasized preventative 

measures to prevent future outbreaks. I also created a WhatsApp group to link the local team 

with the central team for ongoing communication and reporting. 

Furthermore, I have reported the outbreak investigation in a manuscript for a peer-reviewed 

publication which forms the main body of this chapter. I also presented the outcomes of the 

investigation at national and international conferences including the 13th National Health 

Research Forum, the 11th International Conference on Public Health Among Greater Mekong 

Sub-region Countries and the 2nd Annual Scientific Symposium of the Lower Mekong Initiative 

Young Scientist Program. The PowerPoint slides used for my presentation to “The 2nd Annual 

Scientific Symposium of the Lower Mekong Initiative Young Scientist Program” is attached in 

the Appendix 2. 
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In summary, I had several roles in this measles outbreak investigation including team leader 

assistant, planning/preparing for the investigation, undertaking the field investigation and 

management, providing refreshing training on outbreak and case management, writing the 

outcomes into a manuscript, and presenting it as an oral presentation at conferences. 

3.3.2 Lessons learned 

Although this first outbreak investigation was a challenging experience physically, mentally, 

and emotionally, I am proud and very satisfied with my decisions and what I achieved. 

Through my involvement in the project, I furthered my learnings academically and personally. 

Academically, I learned to strengthen my knowledge and apply skills in outbreak investigation 

throughout the process of the investigation.  I realized the importance of defining reasonable 

achievable objectives and the scope of the investigation in a real outbreak setting and how to 

adjust them accordingly with changes in times and situations. Taking into consideration 

background history, currently available data, and input from local experts and community 

leaders are also important keys to a successful investigation. Working alongside the field 

epidemiology teams, I learned to design and conduct a field investigation in a real-life setting 

and was able to see outcomes and reflect upon what worked well and not so well afterward. 

Through the gathered data, I also learned how to confirm the presence of a measles outbreak 

and develop a case definition for initiating a descriptive epidemiological study. Through the 

data analysis stage, I strengthened my data handling skills in Microsoft Excel (2010), 

especially the use of Pivot Tables and the creation and design of various charts, including the 

epidemiological curve. Furthermore, via data interpretation, thoughtful input from my 

supervisors and literature reviews, I learned to develop hypotheses for outbreaks. I also 

learned the importance of gathering reliable pre-existing local data including populations, 

health indicators as well as risk factors (social economic, hygienic, and travel) to incorporate 

into the outbreak investigation. These reinforced the skills I learned during the course block 

in Australia. Additionally, I learned to identify, design, plan, and implement intervention 

control measures and present them to a local team in a PowerPoint presentation as “Measles 

outbreak investigation and responses” (Appendix 1). I also shared the presentation with the 

local team for them to use in the future. This is another important final step to build local 
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capacity and prevent future recurrence of such outbreaks. Moreover, I learned to write a 

report and recommendations for the scientific community in a meaningful and succinct way. 

Personally, I improved my understanding of the boundaries of my physical and mental 

abilities and subsequently learned to cope with and strengthen them to achieve my goals 

during the investigation. I learned to maintain my physical health during field trips to the 

remote areas, through being kind to myself, taking regular adequate rest and sleep, accessing 

safe clean shelter and adequate hydration, as well as using sun and mosquito protection. I 

also tried my best to seek access to clean food, water, and sanitation by good preparation 

prior to the trip, as well as seeking advice from local health authorities and the community. 

Additionally, I maintained a healthy mindset including perseverance, optimism, high self-

motivation, concentration, as well as effective anxiety and emotional management as 

essential keys to success. These could not be possible without regular communication with 

my family, my supervisors, my team, and local staff. I also strengthened my teamwork and 

leadership skills during this investigation. 

Overall, this outbreak investigation offered me great opportunities to grow my academic and 

personal experiences, knowledge, and skills. 

3.3.3 Public health impacts 

Together with the outbreak investigation team, I assisted the local team to carry out multiple 

public health interventions including notifying other health facilities, initiating immunization 

response, as well as enhancing local surveillance system, case management, community 

engagement and risk communication. 

 Notifying other health facilities in the area 

Within 24 hours of the confirmation of the laboratory results, the NCLE team informed the 

local surveillance team in Xaisomboun who immediately commenced the investigation and 

subsequently notified all health facilities in the province. An investigating team from the 

central level was also formed to facilitate the investigation, provide supplies and technical 

support as well as respond to the outbreak. The outbreak was also reported to relevant 

health authorities at the local, regional, and national levels. 
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 Immunization Response 

The outbreak triggered a risk assessment and an evaluation of susceptible neighbouring areas 

and populations to effectively provide immunization to control the outbreak as a form of SIA. 

The SIA targeting <10-year-old was initiated in the village immediately, and for surrounding 

regions was initiated between 2 to 12 May 2019. At the end of the SIA campaign, the rates of 

vaccinations administered during the SIA were only 66%, 55% and 79% for 6-11-month-old, 

1-4-year-old, and 5-9-year-old respectively (18). In Xaisomboun, the last positive sample was 

taken on 24 April, the last epidemiological linked case was on 27 April, and the last negative 

sample taken was on 11 July 2019 (19).  A measles outbreak is considered to be over when 

there are no new suspected cases in the affected district or neighbouring districts for at least 

three weeks (20). 

 Enhanced Surveillance 

This outbreak investigation provided opportunities for the central rapid response team to 

enhance surveillance at the local level in Xaisomboun. The local team received supplies and 

technical support, including onsite training. Monitoring strategies in schools and health care 

centres were discussed and recommended. At the end of the visit, a plan for continued case 

investigation and reporting, specimen collection and ongoing collaboration with NCLE was 

established. 

 Clinical Case Management 

During the outbreak investigation, Vitamin-A as per the WHO guideline (20) was provided to 

the suspected cases. Timely notifications of suspected cases and appropriate supportive care 

including isolation, Vitamin-A, supplemental fluids, and antipyretics were emphasized among 

primary health care workers. Antibiotics for secondary bacterial infection and nutritional 

therapy for children with nutritional issues were also suggested if deemed necessary.  
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 Community Engagement and Risk Communication 

During the outbreak investigation, local health authorities played an important role in 

community engagement and risk communication (21). The information on the occurrence of 

the outbreak, information on measles, management and SIA were delivered to villagers in 

person and via sounds trucks, which drove around the village broadcasting messages, to 

inform and calm the public, as well as encourage cooperation. 

3.3.4 Public health implications 

This outbreak investigation has had key implications for primary health care providers, public 

health staff, local health authorities, and communities, as well as the government. 

Long term appropriate plans should be in place to improve clinical knowledge and practice of 

primary health care providers, especially village health care volunteers, and front-line 

clinicians who are located at outpatient clinics, emergency departments and private clinics.  

This will ensure early recognition of measles cases. Our investigation supports the need for 

early notification of cases with “acute fever and rash” and prompt investigation, to identify 

and control an outbreak as soon as possible. 

Sustainable and effective approaches are needed for local health authorities and 

communities to work together to understand and address barriers to immunization and 

measles awareness. The nature of cultural beliefs, and limited levels of health literacy of the 

minority ethnic groups, as well as socioeconomic disadvantages, likely made them the most 

vulnerable victims to this measles outbreak. The findings of low immunization coverage, the 

anecdotal reports of hesitancy for vaccinations and traditional population movements before 

and during the outbreak are examples. Therefore, further efforts should be made to address 

these issues.  

As evidence from my experience, there are many contributing factors to the measles 

outbreak. To successfully achieve measles elimination goals by the year 2022, a plan should 

be implemented to improve immunization coverage, especially among vulnerable minority 

groups and people living in the remote areas. 
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2National Centre for Epidemiology & Population Health, Research School of Population 

Health, ANU College of Health & Medicine, The Australian National University 

3.4.1 Abstract 

 Introduction 

In Lao PDR, measles outbreaks started in the Northwest (January 2019) and quickly spread 

throughout the country in subsequent months. Following two laboratory-confirmed measles 

cases in village X, Xaisomboun province, we carried out an outbreak investigation. 

Xaisomboun is a new, remote, and mountainous province with three main ethnic groups 

(43% Hmong-Lu Mien, 31% Lao-Tai and 18% Mon-Khmer). 

 Methods 

Active case finding included reviewing admission logbooks at health centers, a house-to-

house survey in village X and a random survey of every third house in nearby villages. Data 

was collected about suspected cases using the standard case investigation form. Throat 

swabs and blood were collected. Vaccine coverage data were reviewed. The data were 

analysed using Microsoft Excel (2010).  
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 Results 

There were 40 suspected measles cases (27 males:13 females) with rash onset between 12 

February -27 April 2019. Eighty-three percent resided in village X and 98% were of Hmong-Lu 

Mien ethnicity. The ages ranged from 22 days to 5 years. Of those age 9 to less than18-

months, 45.5% (5/11) had an MCV in the past, and 66.7% (8/12) of ≥23-month-olds. 

However, 2017-2018 MCV coverage was <50%. Delay notification (≥6days) was 55%. Final 

case classification included 60% epidemiologically linked, 20% clinically compatible, and 10% 

laboratory confirmed cases, with 10% discarded.  

 Discussion 

The investigation showed that the outbreak is likely associated with low immunization 

coverage and compounded by delay or lack of case recognition. Effective strategies are 

needed to improve understanding and address potential barriers, i.e., beliefs and health 

literacy factors related to immunization and measles awareness. This may improve MCV 

coverage and early diagnosis enabling timely public health interventions to reduce mortality 

and morbidity.
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3.4.2 Introduction 

After the introduction of measles containing vaccine (MCV) in the Expanded Programme on 

Immunization (EPI) in 1982 (1) in Lao PDR, MCV1 and MCV2 were made available in the 

national immunization schedule in 2011 (9-months-old) and 2017 (12-months-old) 

respectively (2). The country is aiming to eliminate measles by 2022, however outbreaks 

occurred in 2019. The first laboratory confirmed case was reported in January 2019 in the 

Northwest. Subsequent cases were identified a month later in the central region and then 

quickly spread throughout the country. 

Xaisomboun is mountainous and located in the middle of Lao PDR. It was established in 2013 

and is the smallest province (8550 Km2) with low population (92,682 people) and population 

density (10.82/ Km2). There are three main ethnic groups (43% Hmong-Lu Mien, 18% Mon-

Khmer, and 31% Lao-Tai in Xaisomboun compared to 8%, 21%, and 67% respectively in Lao 

PDR) each with their own unique language and traditional beliefs (3). Between 2012-2017, 

the under-five mortality rate in Xaisomboun was 51 deaths per 1,000 live births compared to 

46 deaths per 1,000 live births nationally (4). The Lao Social Indicator survey (4) reported 

54.7% of household members (N=1606) in Xaisomboun were at the two poorest quintiles. 

There was an average of 3.7 persons per room used for sleeping, 66.2% of households had 

basic sanitation services and only 17.5% had hand washing facilities (4).  

Village X had population of 2821 people and population density of 18.2 people/m2 (97.1% of 

Hmong-Lu Mien, 2.2% of Mon-Khmer, and 0.7% of Lao-Tai) (3). About 4.96 persons sleep in 

one room (3). The village has access to one provincial hospital (30 bed secondary hospital) 

about 25 km away and one primary health centre in the middle of the village (3). 

Traditionally, there is a lot of population movement in and outside the region and between 

homes during Hmong-Mien’s traditional New Year celebrations, and for other family events.  

Since establishing “Acute Fever & Rash” (AFR) surveillance in the province in 2013, there have 

been no measles outbreaks. There was a total of nine measles/rubella negative reported 

cases in 2018 and only one in 2019 prior to the outbreak (5). 
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This paper describes the outbreak investigation undertaken to identify contributing factors 

and public health significance after the report of two laboratory confirmed cases in village X 

in Xaisomboun province on 23 April 2019 

3.4.3 Methods 

 Study period and case selection 

We undertook active case finding by reviewing health centre admission logbooks, and 

surveying house-to-house in village X and every third house at nearby villages to identify 

people fulfilling the case definition with symptom onset from 1 February to 30 April 2019.  

We conducted face-to-face interviews using the national standard case investigation form. 

Measles vaccination status was identified from parental report or available vaccination cards. 

Data were entered and descriptively analysed within Microsoft Excel (2010) to identify the 

outbreak’s extent, severity, and risk factors.  

We also reviewed population risk factors, i.e., vaccine coverage, HIV prevalence and 

nutritional status, as well as population characteristics – under five mortality rates; 

socioeconomic status; access to water, sanitation, and hygiene; time of known population 

movement; previous reported cases; and health services accessibility – to evaluate further 

transmission risks, morbidity, and mortality. 

 Definitions 

For case finding, a suspected case was defined as a person who between 1 February and 30 

April 2019 had symptom onset of fever and generalized maculopapular rash 

AND 

• Lived in Village X and nearby areas (village Y and Z) 

After the suspected cases were identified and investigation completed, standard WHO 

definition were applied for the final case classifications (laboratory confirmed, 

epidemiologically linked, clinically compatible, and non-measles discarded cases) (6). 
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Delayed case notification was defined as ≥6days to notification after rash onset (7). 

 Laboratory Investigations 

Throat swabs and blood were collected and sent to the WHO-accredited laboratory at  NCLE 

for measles and rubella IgM antibodies (Euroimmun, Anti-Measles Virus NP ELISA (IgM), 

Catalogue No. El2610-9601-4 M and Anti-Rubella Virus Glycoprotein ELISA (IgM), Catalogue 

No. El2590-9601-2 M) and Real Time PCR (Lot No. 1648075) as per the WHO (6). Ten percent 

of reported cases were sampled as per the NCLE standard protocol for measles outbreak 

investigation. 

 Ethics statement 

The study was conducted as part of an outbreak response and covered under the umbrella 

ethics of the Australian National University Ethics Committee (protocol number: 2017/909).
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3.4.4 Results 

 The cases 

Forty suspected measles cases with rash onset between 12 February -27 April 2019 were 

identified (Figure 5). Three cases (7.5%) were notified, and the rest were identified via active 

case finding. The majority (82.5%, 33/40) resided in village X. The ethnicity of 97.5%, (39/40) 

of cases was Hmong-Lu Mien which is similar to the proportion of Hmong-Lu in the whole 

village (97.1%). All cases were aged between 22 days and 5 years with twice the number of 

males to females. The median number of days from rash onset to notification was 19 (Min = 

0, Max 73, Q1 = 6, Q3 = 31).  Fifty-five percent of suspected cases had delayed notification. 

There were no reported deaths and 15% were hospitalized (Table 1). 

Figure 5. Epidemiology Curve of Measles Outbreak in Xaisomboun Province, Lao PDR between 1 February to 28 

April 219 (N=40). 

 Laboratory Results 

Of the 40 cases identified through the outbreak investigation, 11 (27.5%) had specimens 

collected (eight from village X, two from village Y and one from village Z).   

The time from rash onset to serum sample collection (n=8) and throat swab (n=11) varied 

from zero to four days, fulfilling specimen collection adequacy as per the WHO surveillance 

standards (6). All the samples were delivered to the NCLE laboratory within four days of 
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collection and the results were reported within two days of specimen receipt fulfilling the 

WHO surveillance performance indicators (6). 

Of the cases, 28% (11/40) had throat swabs and 20% (8/40) had serum collected. Of these 

27% (3/11) of the swabs and 50% (4/8) of the serum tested measles positive. Three cases had 

positive test results for both swabs and serum samples.  All 11 specimens tested negative for 

rubella.  

 Vaccination history 

The cases’ immunization status was reported verbally by 75% (30/40) and referring to the 

vaccination card for 25% (10/40). Of those age 9 to less than18-months, 45.5% (5/11) had an 

MCV in the past and 66.7% (8/12) of ≥23-month-olds. The immunization status could not be 

determined for four cases (Table 1). 

Table 1. Characteristics and final case classification of reported suspected measles cases in Xaisomboun 

Province, Lao PDR (1 February to 28 April 219) 

Characteristics 

Laboratory 
confirmed 

Epidemiologically 
linked 

Clinical 
Compatible 

Discarded Total 

Number (%) 

Gender                                            Female  
Male 

2 (15.4) 
2 (7.4) 

7 (53.8) 
17 (63.0) 

2 (15.4) 
6 (22.2) 

2 (15.4) 
2 (7.4) 

13 (100)  
27 (100) 

Age group (months)                              <9 
9-<18 

18-<23 
>23 

1 (5.9) 
 1 (9.1) 

0 
2 (16.7) 

9(52.9) 
8 (72.7) 

0 
7 (58.3) 

5 (29.4) 
1 (9.1) 

0 
2 (16.7) 

2 (11.8) 
1 (9.1) 

0 
1 (8.3) 

17 (100) 
11 (100) 

0 
12 (100) 

Immunization status                            Yes 
No 

Unknown  

2 (13.3) 
2 (9.5) 

0 

11 (73.3) 
11 (52.4) 

2 (50.0) 

1 (6.7) 
5 (23.8) 
2 (50.0) 

1 (6.7) 
3 (14.3) 

0 

15 (100) 
21 (100) 

4 (100) 

Ethnicity                                          Lao-Tai 
Hmong-Lu Mien  

Mon-Khmer  
Chinese-Tibetan 

0 
4 (10.3) 

0 
0 

0 
24 (61.5) 

0 
0 

0 
08 (20.5) 

0 
0 

1 (100) 
3 (7.7) 

0 
0 

1 (100) 
39 (100) 

0 
0 

Villages                                                      X 
Y 
Z  

4 (12.1) 
0 
0 

24 (72.7) 
0 
0 

3 (9.1) 
 5 (83.3) 

0 

2 (6.1) 
1 (16.7) 
1 (100) 

33 (100)  
06 (100)  

1 (100) 

Time to notification                      ≤5 days 
≥ 6 days 

4 (22.2) 
0 

7 (38.9) 
17 (77.3) 

3 (16.7) 
5 (22.7) 

4 (22.2) 
0 

18 (100) 
22 (100) 

Hospitalization                                      Yes 
No 

3 (50.0) 
1 (2.9) 

1 (16.7) 
23 (67.6) 

1 (16.7) 
7 (20.6) 

1 (16.7) 
3 (8.8) 

06 (100) 
34 (100) 

Total 4 (10.0) 24 (60.0) 8 (20.0) 4 (10.0) 40 (100) 
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 Contact, travel and mass gathering histories 

Data on potential risk factors were only gathered from cases. Seventeen (42.5%) suspected 

cases reported a history of exposure to a case with fever and rash in the 7-to-21 days prior to 

rash onset. Four (10%) reported travel in the three weeks prior to rash onset of whom two 

travelled to Xiengkhouang province, one living in village X travelled to an unknown village and 

one living in village Y visited village X (Table 1).  Six (15%) cases participated in social 

events/gatherings. There was no report of a travel across Mekong countries.  

 

 Population risk factors 

In Xaisomboun, <1-year-old MCV coverage rates were reported to be <50% in both 2017 and 

2018 compared with 80% nationally (4). Surveyed MCV1 coverage in those 12-to-23-months 

in Xaisomboun in 2017 was only 39.7% compared to the national level of 66%, and the lowest 

of all provinces (4). No information was available on rates for minority groups for this 

province. However, nationally surveyed MCV1 coverage rates in 2017 for children 12-23 

months varied according to the ethno-linguistic group of the household head; highest for 

Lao-Tai (74.4%) and lowest for Hmong-Mien (44.6%) (4).. 

Traditional Hmong-Lu Mien New Year celebration was between 6-15 December 2018 and 25 

December 2019 to 5 January 2020 in Xaisomboun province and Vientiane capital 

correspondingly. This is locally and nationally recognised as an event that unites family 

members and relatives who often live in other regions across the country and includes public 

gatherings for the purposes of marriage and courtship (8). 

 Public Health Interventions 

We assisted local teams to notify other health facilities in the area to trigger a risk 

assessment and immunization response, to enhance current local AFR surveillance systems 

and clinical case management, and to initiate community engagement, awareness, and risk 

communication. We provided health education to parents regarding home care strategies, 

sanitation, isolation and when to seek medical attention, vitamin A prophylaxis to the cases, 

and advised HCWs to undertake regular home visits/follow-ups. Subsequently, the Ministry of 
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Health also carried out a 2019 mass vaccine campaign in the province commencing in early 

May 2019. 

3.4.5 Discussion 

The source of this outbreak was not determined but we believe it is likely to be related to 

importation due to population movement during the ethnic festivals. Xaisomboun was the 

11th province in which a measles outbreak occurred in the first half of 2019. Nationally, the 

largest outbreak commenced on 26 February 2019 in Vientiane Capital; followed by two of 

Xaisomboun’s neighbouring provinces in March 2019. It is highly possible that among all 

provinces with measles outbreaks including Xaisomboun, the first notified case may not have 

been the primary case in each area. It should also be noted that our investigation found the 

marked difference between number of male and female cases, the reason behind this is 

unclear. It could be associated with the ratio of males to females in the resident in the village, 

however our investigation did not identify this ratio for confirmation. Additionally, Green (9) 

recently found that the incidence rates of measles in young males were higher than young 

females in seven developed countries over 11-27 year period. This difference was believed to 

be associated with physiological and biological differences rather than behavioural factors 

(9).  

Low MCV coverage likely contributed to the outbreak. Our investigation verified that the 

province failed to achieve the recommended MCV coverage level of 95% according to the Lao 

Social Indicator survey (4) and the WHO and UNICEF Estimates of National Immunization 

Coverage (WUENIC) (10). Contributing factors to low vaccination coverage, all of which are 

relevant to Xaisomboun, include financial barriers (1, 11), ethnic minority groups with 

language and cultural barriers (12), knowledge/education level (1), accessing vaccination 

centers (1), and socioeconomic inequalities (13). Factors affecting vaccine compliance in Lao 

PDR are vaccine service provision issues including vaccine and diluent supply, cold chain, 

available competent health care workers (HCW), and coordination and capacity between 

relevant organizations to assess needs and make coherent decisions (1). Waning immunity 

(14), vaccine failure (6) , and vaccine quality are other possible contributing factors. A 

reduction in immunogenicity related to suboptimal vaccine handling during the measles 

campaign in 2011 has also been proposed (14). 



Chapter 3|Applied Epidemiology of Infectious Diseases in Lao PDR 

3-29 

Additional likely contributing factors to the size and duration of the outbreak are delayed 

reporting, lack of case recognition, and hesitancy to seek health care. Delayed reporting is 

supported by the number of clinical and epidemiological linked cases identified during the 

investigation and the atypical progressive source epidemiologic curve. Two barriers 

recognised to hinder HCW provision of high-quality care, namely lack of provider education 

and necessary equipment, may have contributed to a lack of case recognition (15). 

Furthermore, poor health seeking behaviour is associated with low income (16) and poor 

health insurance coverage (17). Evidence indicates that in Lao PDR there is limited health 

equity fund coverage, creating health service access challenges for the poorest quintiles (12). 

Evidence also suggests use of health-care services in Lao PDR often results in financial 

hardship for patients and their relatives (16). The uninsured frequently use traditional 

medicine and self-medication due to perceived high prices and poor quality of public health 

services (16). Although there is a relatively good network of public health services, access is 

hindered by the mountainous terrain and a lack of year-round road access (12). Over-

crowded environments and inadequate sanitation in Xaisomboun, as supported by the Social 

Indicator Survey (4), also facilitate  measles virus transmission(11). The survey (4) also 

suggests the Xaisomboun community is hesitant to seek health care. By way of example, for 

children aged 0-59 months, advice or treatment was not sought for 48.4% with diarrhoea and 

72% with fever, compared with 51% and 42% nationally (4). Their unique languages and 

traditional beliefs may also play an important role in their health seeking behaviour. 

This study had limitations. The retrospective nature of the study, relying on voluntarily self-

reported information from participants’ memories, means recall bias and under-estimation of 

reported cases are likely.  In addition, suspected cases may not have been identified if they 

were absent from their village during the investigation. We encountered language and 

cultural barriers and had limited access to professionally trained language translators. 

Therefore, accuracy of the gathered data could be affected. However, our investigation 

results were supported by collaborative evidence and field observations. 

This outbreak investigation in Xaisomboun highlights many important considerations. 

Population movements were likely key to importation and spread of infection. Low 

immunization coverage, delayed notification, lack of case recognition, health seeking 

behaviour, and socioeconomic factors created an environment to facilitate an outbreak. 
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Vaccine failure, quality and waning immunity could also have played a role. The isolated 

nature of the rural mountainous communities with limited access to health care, education, 

and other public services (18), increase their susceptibility to outbreaks. Effective strategies 

are needed for local health authorities and communities to work together to understand and 

address barriers to immunization and measles awareness. This may include consideration of 

cultural beliefs, health literacy, and socioeconomic status to improve MCV coverage and early 

diagnosis to enable timely public health interventions to control the infection and reduce 

mortality and morbidity. Additionally, serial nationwide measurement, feedback and training 

modules should be implemented to improve the standard of HCW care thereby improving 

the health of the Lao population (15). 
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3.5 Appendices 

3.5.1 Appendix 1. Oral presentation on “Measles outbreak 
investigation and responses” (30 April 2019) to Xaisomboun 
public heath staff, Xaisomboun District Health Department 
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3.5.2 Appendix 2. Oral presentation (12 December 2019) at 
the 2nd Annual Scientific Symposium of the Lower Mekong 
Initiative Young Scientist Program 
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4.1 Background 
 

 

 

 

Figure 1.  The ultrastructural morphology exhibited by coronaviruses (Photo by Eckert A from the Centers for Disease 

Control and Prevention (CDC) (1)) 

 

 

 

 

 



Chapter 4|Applied Epidemiology of Infectious Diseases in Lao PDR 

4-4 

In December 2019, there were reports of unexplained pneumonia cases in Wuhan (2) (3). It was 

determined that the infectious agent was a coronavirus, and the World Health Organization 

(WHO) gave a temporary name to the identified virus on 12 January; the 2019 novel coronavirus 

(2019-nCoV) (3). The virus was subsequently designated as severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) (4). The infectious disease caused by SARS-CoV-2 rapidly spread from 

China to 20 other countries around the world within the first six weeks of the year 2020 with the 

WHO declaring a Public Health Emergency of International Concern (PHEIC) on 30 January 2020 

(5). Subsequently on 11 February, Coronavirus disease 2019 (COVID-19) became the official 

name of the disease caused by SARS-CoV-2 (3). On the 11 March, WHO declared the COVID-19 

outbreak a pandemic (6). 

4.1.1 Epidemiology 

As a new infectious disease, the epidemic process of COVID-19 has a series of special influencing 

factors and conditions (7), which vary in different countries and regions of the world. In almost 

twelve months (1 January – 14 December 2020), the cumulative numbers of global reported 

cases of COVID-19 increased from 808 959 in the first quarter of the year to 71 503 587 (14 

December) (Figure 2) (8). The number of affected countries increased from 22 in January 2020 to 

205 countries by 14 December 2020, and the cumulative mortality rose from 38 735 deaths (first 

quarter of the year 2020) to 1 612 833 (14 December 2020) (8). As of 14 December 2020, 22.7%, 

13.8% and 9.7% of the global reported cases were from the United States of America (USA), India 

and Brazil respectively (8). Additionally, the highest proportion of deaths occurred in the USA 

(18.6%), Brazil (11.3%) and India (8.9%) (8). 

In the Lower Mekong Region (LMR), Our World in Data (9) reported biweekly confirmed COVID-

19 cases per million people (as of 14 Dec 2020) to be 343, 3.4, 2.12, 0.56, and 0.27 in Myanmar, 

Thailand, Cambodia, Vietnam, and Lao PDR respectively. Myanmar had the largest increase in 

monthly reported cases from 14 cases in March 2020 to 39 071 in October and a cumulative 

numbers total of 108 342 by December 2020 (8). Expectedly, the highest cumulative reported 

number of deaths among the countries in the region as at 13 December was from Myanmar 
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(2268 deaths) (8). At the same time, the cumulative numbers of reported COVID-19 cases in 

Vietnam, Thailand, and Cambodia rose from 206 to 1397, 1651 to 4237, and 109 to 359 times 

respectively by 14 December 2020 compared to March 2020 (8). Additionally, as of 14 December 

there were a total of 60 and 35 cumulative deaths in Thailand, and Vietnam, correspondingly. No 

COVID-19 related deaths have been reported in Cambodia. 

Figure 2. Global COVID-19 reported cases and deaths by quarter of the year 2020 from 1 January to 14 December 

2020 (adapted from European Centre for Disease Prevention and Control (ECDC) (8)) 

Our World in Data (9) reported daily COVID-19 tests per thousand people (as of 14 Oct 2020) to 

be 0.24 (samples tested), 0.07 (tests performed), and 0.02 (samples tested) for Myanmar, 

Thailand, and Vietnam correspondingly. The information for Cambodia and Lao PDR was not 

available.  

In Lao People’s Democratic Republic (Lao PDR), the first two confirmed COVID-19 cases were 

identified on 23 March 2020. Within eight days, there were eight additional cases, of whom 

seven were close contacts of the initial cases.  As of 14 December 2020, there were a cumulative 

total of 41 cases and no deaths (10). Since the pandemic, there has been no widespread 

community transmission in Lao PDR. According to NCLE (10), there were only 85 742 sample 

tested for COVID-19 from January to 14 December 2020. Evidence from many other countries 
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suggests that seropositivity exceeds the incidence of reported cases by roughly ten or more 

times (4). Therefore, it is likely the reported COVID-19 case counts and deaths in Lao PDR are 

underestimated.  

4.1.2 Virology 

SARS-CoV-2 is an enveloped positive-stranded RNA virus (4). Evidence suggests that bats are the 

most likely primary source of SARS-CoV-2; however, how the pandemic started is still under 

investigation (11). The main mode of transmission is via infected person-to-person respiratory 

droplets (4) by direct or indirect contact with nasal, conjunctival, or oral mucosa (12). Moreover, 

there has been potential for longer distance airborne transmission especially in enclosed, poorly 

ventilated spaces (4) and a hypothesized risk based on computational fluid dynamics (CFD) 

simulations demonstrating airborne transmission while walking fast (4mk/h) and running (14.4 

km/h) in the absence of wind (13). Van (14) also found the possibility of aerosol and fomite 

transmission because the virus lasts in the air for hours and on surface up to days (depending on 

the inoculum shed). 

Many factors, namely contact pattern, environment, host-related infectivity/susceptibility, and 

social economic factors contribute to transmission risks for an individual (Figure 3) (15). 

Therefore, it is essential to take all these factors into consideration during the COVID-19 

pandemic investigation to get accurate outcomes, fully understand the effect of COVID-19 in the 

community and respond to the pandemic appropriately.  
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Figure 3. Factors influencing transmission dynamics of COVID-19 (sourced from Cevik (15)) 

4.1.3 Viral shedding and period of infectiousness 

Cheng (16) reported COVID-19’s global mean incubation period of 6.0 days (95% confidence 

interval [CI] 5.6–6.5). They also estimated the incubation period on the mainland and outside the 

mainland of China to be 6.5 days (95% CI 6.1–6.9) and 4.6 days (95% CI 4.1–5.1) (P=0.006) 

respectively (16). Furthermore, Cheng (16) also found that 10% of COVID-19 Chinese patients 

had an incubation period more than 14 days. The incubation period also varied with age (16). 

Quesada (17) stated that “the 95th percentile was 12.5 days when the mean age of patients was 

60 years, increasing 1 day for every 10 years”. 

The peak viral load occurs between day zero and day five, while the antibody level steadily rises 

and is usually detectable by day 14 (12) (Figure 4 4). A systematic review and meta-analysis 

reported on studies determining viable viral shedding (upper and lower respiratory tract, stool, 

and serum samples), and found no study detected live virus beyond day 9 of illness  (18). 

McIntosh (4) stated that there is a viral RNA level threshold below which infectiousness is 
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unlikely, therefore, detectable viral RNA does not necessarily indicate the presence of infectious 

virus.  

4.1.4 Clinical Presentations 

COVID-19 has a wide range of clinical manifestations including asymptomatic, mild, moderate, 

and severe disease with high mortality (Figure 4). The illness follows a biphasic pattern 

combining an early viral response phase and an inflammatory second phase (12). Most clinical 

presentations are mild; the initial host immune response can control the infection and patients 

have an influenza-like illness which includes fever, cough, malaise, myalgia, headache, and taste 

and smell disturbance (12). In severe disease, an excessive immune response leads to organ 

damage, intensive care admission, or death (12). Damage to respiratory, cardiovascular, renal, 

hepatic system, septic shock and multi-organ dysfunction are commonly found in severe and 

critical cases (12). 

Evidence suggests that the diverse clinical outcomes are due to many factors including host 

factors, underlying medical conditions (older age, hypertension, cardiovascular disease, chronic 

obstructive pulmonary disease, diabetes, obesity, malignancy), viral factors, host-immune 

response, and potential cross-reactive immune memory from previous exposure to seasonal 

coronavirus (12). Hospitalizations were six times higher and deaths 12 times higher among those 

with reported underlying conditions compared with those with none reported (19). Additionally, 

male sex is associated with increased risk of severe disease and mortality (12).  
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Figure 4. The diverse range of clinical manifestations (mild infection to severe and then critical disease) and 

corresponding host immune response (the viral load and the antibody response) (Sourced from Cevik (12)) 

4.1.5 Laboratory diagnosis 

Testing for SARS-CoV-2 

SARS-CoV-2 can be tested using various methods which include a nucleic acid amplification test 

(NAAT), rapid diagnostic tests based on antigen detection, antibody testing, viral isolation, and 

genomic sequencing.  

First, NAAT such as a real-time reverse transcription polymerase chain reaction (rRT-PCR) is the 

standard confirmation of acute SARS-CoV-2 infections. The assay targets include regions on the 

E, RdRP, N and S genes (20). The quantitative reverse transcription–polymerase chain reaction 

(RT-qPCR) is the current COVID-19 (SARS-CoV-2) gold standard molecular detection method 

approved by CDC and WHO (21). The rRT-PCR test is widely used but has a false-negative of 9.3% 

(95% CI 1.5-17.0%) (22) and false positive of 0-16.7% (interquartile range of 0.8-4.0%)  from 

sample contamination (23). Lao PDR has been using the Novel Coronavirus (2019-nCoV) Nucleic 

Acid diagnostic Kit (PCR-Fluorescence Probing) by Sansure Biotech (Lot 2020041) to identify 
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acute cases. The kit had a specificity of 100% and a sensitivity of 95.3% (93.1-97.5, CI 95%) (24). 

Woloshin (25) suggested that a negative result from a highly sensitive test cannot rule out 

infection if there is a high pretest probability, therefore, clinicians should not trust unexpected 

negative results. In China, the false negative has been reduced by a high-resolution 

computerized tomography (CT) scan (26), however due to limited resources, CT is not routinely 

used to facilitate COVID-19 diagnosis in Lao PDR.  

Additionally, valuable amplification/detection methods (such as clustered regularly interspaced 

short palindromic repeats or CRISPR, molecular microarray assays) are under development or in 

the process of being commercialized (20). CRISPR will be a very important and crucial study area 

for disease diagnosis and treatment in the future, with the best potential for research in the 

scientific community (27). 

Second, most of the rapid diagnostic tests or SARS-CoV-2 Ag RDT detection is lateral flow 

immunoassays (LFI) (28) with a result able to be read within 10-30 minutes. This test has no 

amplification of the detected target; therefore, it is less sensitive than the NAATs, but the 

specificity is consistently reported to be high (20). As per the WHO, minimum performance 

requirements for clinical sensitivity and specificity of the kit should be ≥80% and ≥97% 

respectively (20). The test performance could be improved by testing around symptom onset 

and in the initial phase of the infection (20). In Lao PDR, the RDT has been used in few provincial 

hospitals across the country to support the outbreak investigations, rapidly isolate positive cases, 

prioritized sample collection and test asymptomatic contacts. 

The third testing method is the antibody testing (Ab testing) using serology. There are many 

techniques for example LFI, and an enzyme-linked immunosorbent assay (ELISA)-based testing. 

However, the serology test cannot differentiate between current and past infection (26). Due to 

the current limited understanding of the Ab responses to SARS-CoV-2, it has only been 

recommended in some settings such as an ongoing outbreak, retrospective assessment of the 

attack rate or the size of an outbreak (20). It should not be used as a standalone tool to diagnose 

acute cases in clinical care or for contact tracing (20). As at the beginning of the year 2020, there 

are limited numbers of tests available at National Center for Laboratory and Epidemiology (NCLE) 
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which are used for screening people travelling to China and at the Institut Pasteur du Laos (IPL) 

which are used for research purposes only.  

Fourth, the virus can be isolated using viral culture, but this is not recommended as a routine 

diagnostic procedure (20). Lastly, the SARS-CoV-2 genomic sequencing has been recommended 

for use to investigate the dynamics of the outbreak and assist in decision making of future 

diagnostic assays, drugs, and vaccines (20). Although viral culture for SARS-CoV-2 is not yet 

available in Lao PDR, the genomic sequencing will be carried out at the IPL in early February 

2021. 

 Types of specimens 

Laboratory samples can be collected from the upper respiratory tract system (nasopharyngeal, 

oropharyngeal swabs (NPS) or throat swabs (TS) and nasopharyngeal aspirate or nasal wash), 

lower respiratory tract system (bronchoalveolar lavage, endotracheal aspirate, and expectorated 

sputum), serum and faeces. In Lao PDR, due to limited resources, only NPS and TS have been 

collected for the comprehensive COVID-19 investigation with serum collected for research 

purposes only.  

 Testing approach in Lao PDR 

The confirmation of COVID-19 cases is by specific laboratory testing which is regarded as an 

essential tool in managing the COVID-19 outbreak (29). Lao PDR has followed the WHO 

laboratory testing strategy recommendations for COVID-19 and applied “Transmission Scenario 

number three” in which the country has experienced clusters of cases related in time, 

geographic location, or common exposure (Clusters of cases) (30). According to the 

recommendations for scenario three, all the identified suspected cases fitting the WHO case 

definition should be tested and this was adopted for the Lao PDR response.  

Additionally, the COVID-19 surveillance has been integrated into the severe acute respiratory 

infections (SARI) surveillance systems in which the collected samples were also tested for COVID-

19. These were at established sentinel sites at one central hospital (Setthatirath), three northern 
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provincial hospitals (Luang Prabang, Oudomxay and Xayabouly), and two southern hospitals 

(Champassack and Saravanh).  There has been a nationwide enhancement of the SARI and ILI 

surveillance systems through refresher training delivered by the Epidemiology team and 

Laboratory team from NCLE. This is to ensure that the collection and laboratory diagnosis are 

performed by trained and competent operators to ensure rapid collection of appropriate 

specimens and accurate laboratory diagnosis. 

Figure 5. Comparing laboratory capacity in Lao PDR before COVID-19 and current (Figure from Som Olay (31)) 

There has also been an assessment of possible risk areas and populations to target to intensify 

the national testing strategy. COVID-19 laboratory testing capacity has been expanded from one 

center at NCLE to other centers and provinces across the country (Figure 5). The RT-PCR test is 

carried out centrally in Vientiane capital at four institutions (NCLE, IPL, Lao Oxford Mahosot 

Welcome Trust Research Unit – LOMWRU, and Center Infectiology Lao-Christophe Mérieux - 

CILM) and two provincial hospitals in Champasak and Savanakhet provinces. A portable PCR test 

machine has been introduced to nine provincial hospitals and seven remaining provinces are 

underway (Figure 6). All positive test results are sent to the NCLE laboratory for validation. Five 

positive and 20 negative samples from NCLE have also been sent to a WHO accredited laboratory 
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in Australia in 2020 for quality assessment purposes.  

Figure 6. RT-PCR machine (left) and portable PCR machine (right) at NCLE, Lao PDR (Photo from Som Olay (31)) 

4.1.6 COVID-19 public health responses and Non-

Pharmaceutical Interventions (NPI) 

Facing the pandemic, the Ministry of Health together with relevant government and non-

government organizations worked together to implement public health responses (Figure 7) and 

non-pharmaceutical interventions (NPI) (Figure 8).  

In terms of the public health responses, an Emergency Operation Center (EOC) was established 

centrally at Vientiane Capital in Dec 2019. Subsequently, provincial level EOC trainings were 

initiated to improve subnational coordination. Additionally, with technical support from the 

WHO, the Epidemiology Unit established COVID-19 surveillance system and a Rapid Response 

Team in late January 2020. Subsequently, trainings were delivered to relevant public health staff 

centrally and then at provincial and district levels. The first outbreak investigation and close 

contact follow-up were carried out in March 2020, after that a close contact follow-up protocol 

was established, and trainings were carried out (Figure 7).  

As per the recommendation from WHO, the COVID-19 surveillance system in Lao PDR utilizes 

multi-source information and community-event based surveillance system to enhance early case 



Chapter 4|Applied Epidemiology of Infectious Diseases in Lao PDR 

4-14 

detection, community engagement and community ownership in health (32). Quarantine 

centers, case management/ Infection Prevention and Control (IPC) training for central and 

provincial hospitals, training Points of Entry (PoEs), a health information hotline, and media 

communications were established. 

In relation to the NPI, various measures were established in early March 2020 before the 

identification of the first confirmed cases at the end of the month (Figure 8). This was followed 

by one month of a nationwide lockdown in April. After that, the measures were slowly eased and 

lifted during the subsequent two months with an introduction of advocacy for a “new normal” in 

the community. The government has also been “keeping the public informed to remain vigilant 

to the possibility of reintroduction of restrictions” (32). 

To summarize, this introductory section serves as an introduction to COVID-19 for the 

subsequent two sections (epidemiology and data analysis projects): 

• Section 2: The First Few (FFX): Cases and contact investigation for Severe Acute 

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Infection or COVID-19 infection in Lao PDR 

• Section 3: Laboratory finding of the first 1000s collected COVID-19 samples from January 

to August 2020 in Lao PDR 
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Figure 7. Numbers of laboratory samples collected by date and timeline of implemented public health measures from January to August 2020 in Lao, PDR 

(adapted from WHO (32)) 
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Figure 8. Numbers of laboratory samples collected by date and timeline of implemented and lifted non-pharmaceutical interventions (NPI) from January to August 

2020 in Lao, PDR (adapted from WHO (32) 
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“When you have a big shock, you need to 

think in terms of discontinuity. Your 

behaviour needs to handle discontinuity, 

otherwise it won’t work. Crisis management 

has always shown that, when you have a big 

crisis, if you anticipate and manage the 

discontinuity, then you’re OK. That’s what we 

need to do on every topic”.  

Jean Pierre Mustier, CEO, UniCredit 
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4.2.1 Abbreviations and acronyms 

A & E   Accident and Emergency Department 

GOARN Global Outbreak and Response Network 

FFX   The First Few cases and contact investigation 

LIDS   Lao Infectious Disease Society 

NCLE  National Center for Laboratory and Epidemiology 

NPI  Non-Pharmaceutical Interventions 

OPD   Outpatient Department 

PHW   Primary health care workers 

PHEIC   Public Health Emergency of International Concern  

SCR   Secondary clinical attack rate 

SIR  Secondary infection rate 

VHCV   Village Health Care Volunteer 
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4.2.2 Chapter Prelude 

As a new infectious disease, COVID-19’s epidemic process varies in different countries and 

regions in the world. Since the declaration of COVID-19 as a Public Health Emergency of 

International Concern (PHEIC), standardized protocols to prepare and respond to the 

outbreaks are necessary across the world especially in resource limited settings. Leading into 

the COVID-19 outbreak, Lao PDR had not yet established a system for systematic collection 

and data sharing with government and non-government organizations. Such a system is 

essential for the country to advance the understanding of the disease and its effects on the 

community as well as monitoring the public health response and policy makers’ decisions.  

This study provides the public health response with a pilot method for the systematic 

collection and analysis of data on COVID-19 cases and contacts. The overall purpose of the 

study protocol is to gain an early understanding of key clinical and epidemiological 

characteristics of the first cases of COVID-19 detected in Lao PDR and their close contacts. 

This section describes the establishment of the FFX study, key clinical and epidemiological 

characteristics of the first cases of COVID-19 detected in Lao PDR and their close contacts, 

public health significance, and recommendations. 

 My role 

Since the start of the COVID-19 pandemic, I have been working at the National Centre for 

Laboratory and Epidemiology (NCLE) participating in the day-to-day activities of the 

epidemiology unit. With support from the Ministry of Health and guidance from the WHO, 

NCLE has led Lao PDR's public health response to COVID-19 by undertaking surveillance 

through case and contact tracing, specimen testing, and training of the COVID-19 rapid 

response teams. As a MAE student who has neither experienced nor been prepared to work 

in a pandemic situation before, I have been feeling very fortunate and honored to be part of 

the busy, high demanding COVID-19 team. As part of the team, I have had many roles. These 

have included observing and identifying gaps for improvement in the current investigation 

process, developing protocol and tools for the investigation, collaborating with the team to 

carry out a pilot method for the systematic data collection, carrying out data analyses, 

reporting the outcomes and public health significance and making meaningful practical public 
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health recommendations. 

Firstly, through my observation, I identified many potential areas in the existing COVID-19 

workflow to improve the current investigation process and outcomes. Guided by the 

recommendations in the WHO’s FFX study protocol (1), the identified areas for improvement 

were the case investigation forms, the process of identifying correct close contacts, the 

process of data collection, interviews and recording, the process of follow-up and final case 

classification, and the process of data entry, analysis and reporting. Subsequently, I consulted 

with my supervisors for approval and input to adapt the WHO COVID-19 FFX protocol and 

tools.  

Secondly, under the supervision of the Director of NCLE and with input from my academic 

supervisor, I developed the specific protocol and tools for this Lao PDR FFX study to support 

and guide the team to improve the current investigation process. The protocol and tools 

were created based on the existing WHO guidelines (1), the currently available literature 

reviews, relevant protocols, and the current national strategy on COVID-19. I applied for and 

received ethical clearance from both ANU and Lao Ethic Committees. The process of the ANU 

Ethic committees’ review identified and allowed me to address a few issues in the protocols 

and tools. I wrote a letter replying to the ANU Ethic Committees questions and 

demonstrating how I had resolved their concerns. One of the important things that I had to 

explain to the Ethics committee was the difference between a mandated outbreak response 

under public health legislation versus what was needed for the FFX research purposes. 

Additionally, I developed the tools consisting of a flow chart of case investigation/data 

collection, confirmed case investigation forms (A1, A2, and A3), and close contact 

investigation forms (B1, B2, and symptomatic diary). I also translated the summary of the 

protocol and tools into Lao language. 

Thirdly, I collaborated with the COVID-19 team to carry out this pilot method for the 

systematic data collection, including presenting at one of the weekly COVID-19 meetings at 

NCLE. The presentation explained the protocol and tools, their importance, and role in the 

pandemic investigation and response. I also shared the protocol with Prof. Mayfong MAYXAY 

(President of Lao Infectious Disease Society – LIDS) who is responsible for COVID-19 research 

in Lao PDR. Under the support of the Lao Ministry of Health, Prof. MAYXAY has encouraged 
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me to utilize this exact protocol to investigate the epidemiology of COVID-19 cases in Lao 

PDR and carry out "The cases and contact investigation for COVID-19 in Lao PDR". The 

protocol, tools, and an official letter asking for their collaboration in collecting data were 

distributed to relevant medical and public health staff in central and provincial hospitals and 

provincial health officers throughout the country.  After making connections with the 

relevant teams and informally introducing myself using phone calls or WhatsApp, I explained 

the study and tools to the team and ensured that they understood their role in the pilot 

study, followed up with them when investigation forms needed completing, and collected the 

completed forms from them.  

Due to limited human and financial resources, the process of case investigation/data 

collection created for the pilot study purpose was slightly different from what was suggested 

in the WHO investigation and data collection protocols. I obtained consent from the 

retrospective cases and contacts because NCLE staff had already spent time gaining the 

information in the ad-hoc fashion and arranged for specimen collection. For prospective 

cases and contacts, NCLE agreed to seek consent from cases and contacts before proceeding 

with using the data collection forms for data collection, entry, and analysis. 

The next stage of my role in systematic data collection was collecting the completed case 

investigation forms, checking the forms, and undertaking data entry. I collaborated with 

different teams at different sites in Lao PDR to collect the completed forms and provide them 

feedback on the quality of the data collected. After that, I checked the information in the 

form by making a phone call or WhatsApp call to all participants to check the accuracy of the 

completed information and to get the information for all the unanswered fields. To reduce 

recall bias, I also utilized available hardcopy or electronic records (Microsoft Excel spread 

sheets) of initial information of confirmed cases from NCLE, daily symptoms and observations 

from hospitals, and daily symptoms from NCLE and Department of provincial health. After the 

forms were checked and confirmed with the participants to ensure they were as accurate as 

possible, I entered the data into a stand-alone version of Go.Data (2). Go. Data is an outbreak 

investigation tool designed for data collection during public health emergencies and 

managed by the Global Outbreak and Response Network coordinated by WHO. To get access 

to the tool, in April 2020 I proactively emailed the WHO Go.data team to request access to 

the program. With a supporting letter from my field supervisor and relevant information 
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about this designed FFX study in Lao PDR, the team sent me a link to access to the Go.Data 

installation files, user manual, and online training course in OpenWHO (3).  

Fourthly, I carried out systematic data analysis using a basic Microsoft excel program after 

extracting the entered data from Go.Data. Before beginning my data analysis, I checked the 

data I entered in Go.Data twice to ensure data accuracy. I performed a standard data 

cleaning procedure on the extracted data in the excel spreadsheet. Some of the graphs and 

geographic distribution of the cases and contacts were automatically created and made 

available in Go.Data.  

Lastly, I reported the outcomes of the investigation, explained the public health significance, 

and provided meaningful practical public health recommendations. I presented them at the 

Second Annual Scientific Conference of the LIDS on 10 Dec 2020 in Lao PDR (Figure 1). 

Additionally, I have planned to write a formal report and submit it to the LIDS and Ministry of 

Health at the end of the study. 

To summarize, my role involved observing the current COVID-19 investigation process and 

identifying areas for improvement, developing protocol and tools to support and assist the 

investigating team, collaborating with the team to carry out a pilot method for the systematic 

data collection, performing systemic data analysis, reporting the outcomes and public health 

significance, and making meaningful practicable public health recommendations.  

Figure 1. Oral presentation at the Second Annual Scientific Conference of the LIDS on 10 Dec 2020 at Mittaphab 

Hospital, Lao PDR 
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 Lessons learned 

Apart from family, personal, professional, and academic stresses related to the consequences 

of COVID-19 pandemic in Lao PDR, considering the expectations of being in the position I was 

in, and the expectations of the outcomes of the project, I felt very fortunate to be involved in 

the COVID-19 pandemic response in Lao PDR. I have learned many essential lessons from this 

COVID-19 FFX study.  The first group of learnt lessons relate to general professional and 

workplace skills and knowledge including healthy coping strategies, the importance of and 

strategies to influence work culture and behaviors, as well as the importance of formal 

training for the team. The second grouping of lessons learnt relate to technically specific skills 

and knowledge including the adverse effects of COVID-19 associated social stigma, problem-

based learning to use Go. Data, the importance of prospective data collection and the skills to 

minimize biases, and the systematic approach to data collection. I also learned how to apply 

for ethics approval and formally address their concerns.  

The first lesson I have learned is making sure I have healthy coping skills. They have been 

essential in helping me get through the MAE in this COVID-19 pandemic. Coping skills enable 

one to tolerate, minimize, and deal with stressful situations in life (4). On reflection, I have 

proactively utilized both emotional-focused and problem-focused skills. They have 

contributed to a better physical and psychological well-being and improved my ability to 

perform my best. The complex process of coping varies with the situation, the evaluation of 

the situation, and available resources (5). The Center for Studies on Human Stress (5) 

suggests ten efficient coping strategies listed below: 

1. Being positive,  

2. Making the choice not to over-react to stressors and dealing with them one at a time, 

3. Taking an objective view of the stressor, 

4. Communicating 

5. Accepting self (and others) 

6. Making connections with people, 

7. Dealing effectively with mistakes 

8. Also dealing effectively with successes 

9. Developing self-discipline and control 
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10. Maintenance   

I have utilized all the strategies above. The top five tips that I have found work best for me 

are having effective time management with daily goal-oriented tasks/checklists, receiving 

constant mentoring/support, taking up the challenges and problem solving, having a positive 

mindset, and embracing the feeling of self-reward with success.  

The second lesson learned is that workplace relationships are sometimes challenging, 

particularly when communication is not clear to assist in a shared understanding and when 

the workplace is under a lot of pressure such as a pandemic. It is sometimes necessary to 

change individual’s work culture and behavior, possible effective ways to change them and 

that it is likely be a long-term plan. I have come to appreciate that changing one’s work 

culture and behaviors is not easy and will not be immediate. However, only positive change in 

work cultures can lead to positive outcomes and productivity in the workplace (6). Hansen (7) 

suggests ten approaches that he believes work to lead to behavioral change:  

1. Embracing the power of one 

2. Making it stick 

3. Painting a vivid picture 

4. Activating peer pressure 

5. Mobilizing the crowd 

6. Tweaking the situation 

7. Subtracting, not just adding 

8. Daring to link to carrots and sticks (and follow-through) 

9. Teaching and coaching well 

10. Hiring and firing based on behaviours. 

Though it is possible, I have found that it is quite challenging to utilize all the ten strategies 

successfully in the setting that I worked in. This may be due to it being a resource-limited 

setting and a health workplace in Lao PDR where Asian work culture and values are 

potentially different from the Western environment where Hansen has tested his approach.   

The third lesson I have learned is that appropriate training is crucial when introducing a new 

concept and cannot be substituted with informal communication. Due to many COVID-19 

related challenges, formal training on the protocol and tools was not able to be delivered to 
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the staff contributing to the project. However, I was able to introduce the FXX study by 

presenting it during one of the COVID-19 meeting sessions and did my best to support and 

provide feedback to the relevant staff.  Subsequently, during the implementation of the FFX 

study protocol, it was apparent that the understanding and use of the designed protocol and 

tools could not reach the maximum quality and benefits.  

The fourth lesson I learned was about the unwanted consequences of social stigma 

associated with COVID-19. The COVID-19 associated social stigma is more likely due to the 

novelty of the disease, the fright reaction of humans to the unknown, and the ease of 

association of fear with “other” (8). During the project, I encountered many negative impacts 

of the social stigma on the patients. These included driving people to hide the illness to avoid 

discrimination, preventing people from seeking health care immediately, and discouraging 

them from adopting healthy behaviors (8). For example, a few of the confirmed cases 

reported that they still cannot find a paid job since being infected with COVID-19 in early 

March 2020. 

Additionally, I have learned to be proficient at using Go. Data using problem-based approach.  

Learning to use the program was reasonably easy due to the many available resources. At the 

beginning I faced many challenges including installing the program on the ANU laptop and 

teaching myself how to use the program. In terms of the installation, I needed to contact the 

Go. Data support team and the ANU IT personnel many times to get the program installed 

and running properly. The ANU laptop had an administrative rights policy restriction, 

therefore I required remote assistance from an ANU IT support officer to install the program 

remotely from Australia. I enrolled in and completed a certified online self-paced 

introductory course available on the WHO website (2).  I personally found that it was too 

general and not specifically focused on COVID-19 outbreak investigation, therefore it was not 

really useful for me as a person trying to learn how to use Go. Data for the COVID-19 

outbreak in a limited time. Additionally, there was no Go. Data onsite support available in Lao 

PDR. I solved issues with initial access and use of the program via multiple emails and joined 

weekly remote “Go. Data Ask the Expert Session” available via Microsoft Teams Meeting 

Microsoft Teams Meetings. Though the installed Go. Data program had pre-made COVID-19 

outbreak investigation forms available as per the WHO FFX study, I found that it was easier 

for me to create COVID-19 investigation forms myself using the designed Lao PDR’s FFX 
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study. Additionally, to enable the easy access to the laboratory reports and outcomes relating 

to the outbreak, I utilized the pre-existing laboratory reported form. 

Next, I have learned the importance of prospective data collection and the skills to minimize 

biases. A prospective study is the key to minimize chronology and recall biases. During the 

period of data collection, many participants stated that they remembered everything very 

well because it was about COVID-19; many also stated that they could not remember much 

because it happened many months ago. To minimize the biases, I used data gathered from 

the investigating interviews, data checked with participants, the available objective data 

sources such as medical records and records of followed-up line lists. However, in the 

resource limited setting a well-designed prospective data collection method is still superior to 

the retrospective study because of the limited access to good quality medical records. 

Furthermore, I have also learned from the approach to data collection, analysis and write up. 

I found that having the FFX study protocol to follow during the COVID-19 investigation 

enabled a systematic approach for data collection. I prevented myself from getting lost 

during the study many times by referring to the protocol. Having the same investigation 

forms for every confirmed and close contact participant made the investigation more 

convenient and memorable, reduced interviewer bias, and allowed systematic data analysis 

and write up. The data in the investigation forms were entered into the Go. Data program 

which enabled convenient visualization of the nature of the outbreak and improved the 

quality of the data analysis and write up. 

The last lesson learned was the skill to apply for ethical approval and replying to address their 

concerns. There is not quick and easy way to receive an ethics committee approval. 

Therefore, it is wise to have a good quality study protocol that addresses all the relevant 

potential ethical issues. Using graphs, diagrams and tables were also useful to demonstrate 

the difference between the proposed research study and the existing methodology based on 

the response required under public health legislations and usual workplace processes. 

To summarize, I have expanded my experiences, knowledge, and skills by learning numerous 

crucial lessons during the pilot phase of the FFX in Lao PDR as my epidemiology project. 

These include general professional and workplace skills and knowledge, as well as technical 

specific skills/knowledge. 
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 Public health implications 

Overall, a FFX study enables an early understanding of vital clinical, epidemiological, and 

virological characteristics of the first cases of 2019-nCoV infection detected in a country (1). 

The results gained can contribute to well-informed development and updating of COVID-19 

public health guidance (1).  Specifically, the COVID-19 FFX study in Lao PDR is a pilot 

epidemiology study aiming to improve the current COVID-19 investigation process by 

adapting the recommended WHO guidelines. If accepted and adopted by the relevant 

parties, the project would positively impact the COVID-19 surveillance and investigation, 

social stigma associated with COVID-19, and COVID-19 public health response in Lao PDR. 

The study demonstrated that the COVID-19 FFX study could facilitate the current COVID-19 

surveillance and investigation system. The FFX study protocol can fill the gaps in the existing 

COVID-19 investigation. It allows a systematic approach to investigation and data collection. 

Additionally, Go. Data has been convenient for data collection and entry, as it is available on 

smartphones/laptops as standalone and offline versions. The visualization functions in the 

Go. Data program allows the chains of transmission and data to be easily understood and 

readily available so that they can be utilized, analyzed, and shared nationally and 

internationally.  

Next, adopting the study protocol could also contribute to the identification and monitoring 

of COVID-19 associated social stigma to promptly provide appropriate solutions. The FFX 

study can improve understanding of the real epidemiology of COVID-19 in Lao PDR, and 

therefore reduce the fear of the "unknown" related to COVID-19 in the community. This 

would help to resolve misconceptions and minimize the negative impact of the disease on 

the cases, families, friends, and contacts. 

Additionally, COVID-19 FFX could facilitate the decision-making regarding the COVID-19 

public health response, which includes the investigation, follow-up, and isolation of 

confirmed and close contact cases in Lao PDR. The accurately detailed epidemiology for the 

confirmed cases and their contacts gained from the prospective FFX study could promptly 

provide feedback on our current policies and identify existing gaps so that the government 

could adjust accordingly to control the COVID-19 pandemic.  
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Overall, the FFX study can provide a positive impact on the current surveillance and 

investigation, social stigma, and the current public health response of COVID-19 in Lao PDR. 
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4.2.3 Abstract 

 Introduction 

Coronavirus disease 2019 (COVID-19) was responsible for unexplained pneumonia cases in 

Wuhan (9) in December 2019 and then rapidly spread throughout the world. As of 14 

December 2020, COVID-19 affected 71 503 587 people in 205 countries around the world of 

whom 1 612 833 (14 December 2020) died (10). In Lao PDR, the first two confirmed COVID-

19 cases were identified on 23 March 2020. Currently, there is limited epidemiological, 

clinical, and virological data on COVID-19 in Lao PDR. The purpose of this FFX study is to 

support the country to have a systematic approach to enhance COVID-19 surveillance system 

and gain an early understanding of key epidemiological and clinical COVID-19 characteristics. 

This will assist with contributing to the public health response, providing readily available 

sharable reliable data, monitoring the implementation and outcomes of non-pharmaceutical 

interventions (NPI), and facilitating decision making for prioritizing resources and capacity 

building in Lao PDR. 

 Methodology 

This is a retrospective study of existing COVID-19 cases and close contacts identified from 1 

January to 30 June 2020 in Lao PDR. The study collected epidemiological (personal 

information, household, clinical symptoms, medical history, health care interactions, human 

exposures, information of their close contact, treating health care facilities, complications, 

exposures, and final status) and laboratory (RT-PCR results of paired nasal pharyngeal and 

throat swabs) data. The collected data were entered into the Go.Data program and then 

extracted into a Microsoft Excel (2010) format for data analysis. Ratios (%) and P values to 

compare the difference between groups or subgroups of populations in the study (a two-

tailed Fisher’s exact test, Pearson coefficient, and Mann Whitney test) were calculated using 

Stata program (Stata/MP 14.0 for Windows (32-bit)) and deemed statistically significant if 

<0.05. 
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 Results 

Our study identified five chains of transmission with an incidence of 0.26 confirmed cases per 

100,000. The secondary infection rate (SIR) ranged from zero to 24% (mean = 8%) and the 

average rate of clinical manifestation in close contacts was 46% (0 – 82%). 

Fifteen confirmed cases participated including two (13.3%) primary confirmed, four (26.7%) 

imported and nine (60%) secondary confirmed cases. The most affected age groups among 

the confirmed cases were 15-<25-year-olds (46.7%, n=7) and 25-<45 (40%, n=6), with a 

female to male ratio of 2:1, and most were healthy. The long exposure duration (days) and, a 

minimum exposure of 11 times was associated with becoming a confirmed case (p=0.009 and 

p=0.003 respectively). At the time of diagnosis, 80% (12/15) were symptomatic with fevers, 

fatigue, shortness of breath, ageusia, headache, and/or muscle aches. Among the confirmed 

cases, more than half (53.3%, n=8) had a delayed diagnosis of three or more days. The 

average time between symptom onset date and the first negative sample date (viral 

clearance) was 40.4 days (min = 9, max = 72). As per the national protocol, all confirmed 

cases were hospitalized with an average length of stay of 37.9 days (min = 9, max = 74). There 

were neither major complications nor associated deaths.  

The total number of close contact participants was 89 comprising 10.1% (n=9), 50.6% (n=45) 

and 39.3% (n=35) of secondary confirmed (close contact with primary confirmed cases), 

suspected and discarded cases, respectively. Of all the participants, a small number were 

health care workers (6.7%, 6/89) and health laboratory worker (1.1%, 1/89). The female to 

male ratio was 1.7 (28/17) and 0.8 (15/20) in the suspected and discarded group, 

correspondingly. The most common age groups in the suspected and discarded cases were 

25-<35 (46.7%, 21/45 and 34.3%, 12/35 respectively).  The most common exposure duration 

and frequency were short (<60 minutes) (57.5%, n=46) and 1-5 times (77.5%, n=62) 

correspondingly. Among the suspected cases having any sample collection, the delay 

between the first date of symptom onset to the date of first sample collections ranged from 

(-)7 to 13 days (mean = 1.8). 
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 Conclusions 

The FFX study is the first comprehensive COVID-19 investigation in Lao PDR with the findings 

and lessons learnt contributing to improved understanding of the COVID-19 pandemic in Lao 

PDR and future policy and decision making. To maximize the benefits of the study and 

improve the accuracy of the results, it is possible to carry out the study prospectively by 

incorporating the FFX and Go. Data into current routine COVID-19 investigations. The FFX 

study if adopted prospectively could potentially improve the contract tracing process by 

reducing time, increasing efficacy, reducing error and therefore improve timely reliable data 

collection, analysis, and reporting. Prospectively, the study would be able to gather larger 

close contact numbers and more accurate data.  This is the key to inform the development 

and updating of public health guidance, to manage case and reduce the potential spread and 

impact of infection in Lao PDR.  
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4.2.4 Rationale for the establishment of COVID-19 FFX 

study in Lao PDR 

“The First Few X (FFX) Cases and contact investigation protocol for 2019-novel coronavirus 

(2019-CoV) infection” is a surveillance protocol that the WHO has developed by collaborating 

with technical partners to guide a comprehensive assessment of COVID-19 confirmed cases 

and their close contacts (1). This protocol should be the first investigation to be conducted 

once first few early COVID-19 cases are identified as it provides methods to guide data 

collection and the public health investigation on COVID-19 (1).   

The FFX protocol has been adapted from “The First Few Hundred (FF100) Pandemic Influenza 

United Kingdom protocol”(1). As a new emerging respiratory pathogen, SARS-CoV-2’s key 

epidemiological, clinical, and virological information and the outbreak dynamics are still 

limited. With the FFX protocol, the epidemiological exposure data and biological samples can 

be systematically collected and shared rapidly in a format that can be easily aggregated, 

tabulated, and analysed across many different settings globally for timely estimates of 

COVID-19 severity and transmissibility (1). The study therefore facilitates countries to 

improve their understanding of the epidemiological, clinical, and virological characteristics to 

inform public health responses and policy decisions.  

“The First Few (FFX): Cases and contact investigation protocol for 2019-novel coronavirus 

(2019-nCoV) infection in Lao PDR” was adapted from “The First Few X cases and contacts 

(FFX) investigation protocol for coronavirus disease 2019”(1). There were many reasons to 

establish a COVID-19 FFX study in Lao PDR. These include the lack of a standardised quality 

system, the lack of readily available sharable reliable data on COVID-19 and its transmission, 

the need to monitor the implementation and outcomes of Non-Pharmaceutical Interventions 

(NPI) and to facilitate decision making for prioritising resources and capacity building. 

First, when the COVID-19 pandemic commenced there was no standardised quality system to 

fully investigate the confirmed COVID-19 cases and their close contacts in Lao PDR. Many 

resources rich countries in the world are likely to be able to rapidly establish and revise 

protocols to prepare and respond to an outbreak in collaboration with health ministries, 
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guided by WHO technical advice according to local public health acts, laws, and regulations. 

Resource-limited countries including Lao PDR do not always have these systems in place and 

have faced many challenges during this pandemic.  

As a novel disease, COVID-19 surveillance and outbreak investigation in Lao PDR initially were 

carried out by NCLE in an ad-hoc fashion without robust systems. Therefore, all relevant 

information obtained from cases and contacts was not in a format to enable the rapid and 

accurate epidemiological analysis of the disease characteristics and its spread. This has 

resulted in limited, readily available, sharable reliable data on COVID-19 and its transmission 

in Lao PDR.   

A rapid global public health response through epidemiological, clinical, and virological 

investigations has occurred with results shared worldwide to allow many countries to 

respond and implement control measures in a timely manner. However, due to different 

available resources, geographies, socioeconomic, and cultural factors, these results are not 

always generalizable. Additionally, the risk of transmission varies in magnitude and depends 

on the infectivity of the virus in biological samples and the patient population involved (11). 

Therefore, to inform targeted guidance and policy to direct the public health response, it is 

important understand COVID-19 in the context of Lao PDR.  

This FFX study analyses confirmed case and contact information to provide evidence on 

the viral transmission dynamics. In turn, this can inform policy decisions about mitigation 

strategies for targeted interventions according to the needs of the society by directing 

attention to the settings, activities and socioeconomic factors associated with the highest 

risks of transmission (12).  

Thirdly, the FFX study enables the monitoring of the implementation and outcomes of the 

NPI measures in the country. This process is necessary given that the current country’s 

available resources mean it is challenging to maintain the sustainability of the NPIs. The 

outcomes would serve the government and relevant sectors to adjust COVID-19 policies 

accordingly in a timely manner. 

Lastly, outcomes from the FFX study may facilitate decision makers in the relevant 

government and non-government sectors to prioritise resourcing and capacity development 
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for the country. It is recommended that attention should be put on identifying most patients 

with “mild” disease who need the most basic clinical intervention requiring least number of 

resources (Figure-2). Ismail (13) suggested that resource limited countries should focus on 

ward-level care and simple oxygen therapy that most hospitalised COVID-19 patients will 

need—not the high-end clinical care that may well be impossible to scale-up in time (14). The 

global, regional and country’s COVID-19 data has firstly informed us that the pace of spread is 

accelerating, and many low-income countries like Lao PDR will unavoidably face rapid rises in 

COVID-19 caseloads in the coming weeks and months as community transmission takes hold 

(13). Secondly the data also informs us that the clinical need for inpatient care is still limited 

to a small number of infected patients (13).  

 

Figure-2. Breakdown of patients with identified COVID-19 (left) and the spectrum of clinical intervention options 

focusing on breathing support (right) (Adapted from Ismail (13)) 

All in all, the FFX study aims to support NCLE to have a systematic approach to the enhanced 

surveillance of COVID-19 in Lao PDR and contribute to the country’s public health response.  

Therefore, the establishment of the FFX study will serve as a basis to improve the current 

COVID-19 outbreak investigation system, to provide readily available sharable reliable data 

on COVID-19 and its transmission, to monitor the implementation and outcomes of NPI and 

to facilitate decision making for prioritising resources and capacity building in Lao PDR.
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4.2.5 Aims and objectives 

The overall purpose of this study is to gain an early understanding of key clinical and 

epidemiological characteristics of the first cases of COVID-19 detected in Lao PDR. This is key 

to inform the development and updating of public health guidance, to manage cases and to 

reduce the potential spread and impact of infection in Lao PDR. Additionally, the 

development of this study’s protocol and tools aims to improve the pre-existing COVID-19 

investigation process. In collaboration with the COVID-19 investigating team, the study 

protocol aims to facilitate systematic data collection, analysis, and reporting. 

Transmission dynamics, severity, clinical spectrum of COVID-19 in the confirmed cases and 

close contacts of the cases in Lao PDR will be described. 

 Objectives 

1. To describe the epidemiological characteristics (genders, age groups, ethnicity, education 

level, social economic status, risk factors) of COVID-19 cases in Lao PDR 

2. To describe the clinical presentation of COVID-19, course of associated disease, 

complications (including secondary bacterial infections) and mortality rate 

3. To describe secondary infection rate (SIR) and clinical attack rate (15) of COVID-19 among 

close contacts 

4. To describe the symptomatic proportion of COVID-19 cases (through contact tracing and 

laboratory testing) 

5. To describe health care seeking behaviors 
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4.2.6 Methods  

 Epidemiological investigation 

 Study design 

This is a case-ascertained retrospective study of all existing identified confirmed COVID-19 

cases and their close contacts.  

 Study population 

The study population includes confirmed COVID-19 cases and their close contacts, and 

suspected cases in Lao PDR. 

 Inclusion/exclusion criteria 

All confirmed cases and their close contacts, and suspected cases fulfilling the case 

definitions (Table 1 and Table 2) that were identified from 1 January to 30 June 2020 in Lao 

PDR are included in the study. Those who were uncontactable, did not fit the case definitions, 

were identified outside the study period, and did not consent to participate at any time 

before or during the study period, were excluded from the study.  

 Case definitions 

The index case definitions for COVID-19 cases and their close contacts used in this protocol 

were the 5th version (last updated on 2nd June 2020) of the definitions used by NCLE which 

had been adapted from the WHO case definitions published before 7th August 2020 (Table 1 

and Table 2). 

Due to limited resources in Lao PDR, the probable COVID-19 case definition was not used in 

this study since some of the WHO “Probable case definitions” were incorporated into the 

“suspected COVID-19 case” definition. 
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Table 1 . COVID-19 case definitions 

Suspected COVID-19 Casea: A or B 

A: A person with: 

• Fever of ≥37.5oC or reported history of fever; OR 

• Any respiratory symptoms; OR 

• Loss of smell OR taste 

AND 14 days before illness onset had: 

• Close contact with a confirmed case of COVID-19 infection; OR 

• A history of travel from affected countries. 

B: Severe Acute Respiratory Infection (SARI) cases regardless of exposure history (National Case Definition of 

SARI as below) 

• History of fever or measured fever ≥ 38 C°; AND  

• Cough; AND  

• onset within the last seven days; AND  

• requires hospitalization 

Confirmed Case 

A person with laboratory confirmation of COVID-19 infection, irrespective of clinical signs and symptoms 

The confirmed case is further classified into 3 groups: 

A: Primary case (or index case): A primary case is an individual who tests positive for 2019-nCoV and has 
the earliest onset date in a particular setting e.g., household, school, hospital, etc. Cases with an onset 
date less than 24 hours of the onset date of the primary case are "co-primary” cases.  

B: Secondary case: A secondary case is a contact that becomes a case with a positive test result 24 hours 
or more after the latest positive test date of the primary and/or co-primary case, or with the onset of 
symptoms 24 hours or more after the latest onset date of the primary and/or co-primary case. 

C: Imported case: An imported case is a case with a history of travel from an affected areab in the 14 days 
before disease onset.  

 

Discarded Case 

A person who does not fit the suspected and confirmed case definitions with/without negative test result 

 

a The suspected COVID-19 case is an index case who is first reported by the health care workers in the outbreak. 
The suspected cases may or may not have laboratory investigation and may have negative test results. 

b The affected areas are countries with an outbreak of COVID-19. 
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 Definitions of contacts 

The definition for COVID-19 close contacts is shown in Table 2 below. 

Table 2 Definitions of COVID-19’s close contacts 

Close contact definition*: 

A close contact is a person who experienced any one of the following exposures during the 2 days before and 

the 14 days after the onset of symptoms of a confirmed case: 

1. Face-to-face contact with a confirmed case within 1 meter and for more than 15 minutes; 

2. Direct physical contact with a confirmed case; 

3. Direct care for a patient with confirmed COVID-19 disease without using proper personal protective 

equipment; OR  

4. Other situations as indicated by local risk assessments (including cleaners without proper PPE and 

conveyances seated in the same row and two rows in front and behind the confirmed case). 

The close contacts are further classified into 

• Social and health care worker contacts 

Any social or health care worker, who provided direct personal or clinical care, or examination of a 

symptomatic or asymptomatic confirmed case of 2019-nCoV or within the same indoor space, when an 

aerosol-generating procedure was implemented 

• Household contact  

Any person who has resided in the same household (or other closed settings) as the primary 2019-nCoV case  

 

Discarded close contact 

A close contact that does not meet the close contact definition 

* The close contact case is the index contact who is first reported by the health care workers in the 

outbreak 

 Data collection and variables 

Data collection for confirmed cases and close contacts was expected to take place for five 

months (March to July 2020). Epidemiological and laboratory data were proposed to be 

prospectively and retrospectively collected on the existing confirmed cases and their close 

contacts. The confirmed cases’ epidemiological information consisted of personal 

information, household, clinical symptoms, medical history, health care interactions, human 

exposures, information of their close contact, treating health care facilities, complications 

including secondary bacterial infection, and final status. Additionally, each confirmed case 

was asked to give his/her low and high estimated income. The close contacts’ epidemiological 

information comprised personal information, exposures, medical history, clinical symptoms, 

health care interactions, treating health care facilities, and final status.  After obtaining all the 

filled investigation forms, the primary investigator (PI) was expected to check the accuracy of 
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all the investigation forms with the cases (via phone call/WhatsApp) & co-check with 

available records/spread sheets before data entry and analysis. 

The suspected COVID-19 cases were to be identified via the current routine COVID-19 

notification/surveillance system. After laboratory confirmation of a positive COVID-19 result, 

the suspected cases were expected to be reclassified as “confirmed cases” and were 

contacted to seek consent and, if consenting, enrolled in the study. 

 

Figure 3. Flow chart of the ideal data collection process for the confirmed cases 

 

 

Figure 4 Flow chart of the ideal data collection process for the close contacts 
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The potential close contacts were to be identified after the investigation and/or enrolment of 

the confirmed cases. They were then contacted and/or enrolled once they were identified as 

fitting the close contact case definitions. 

The summary of the ideal data collection process for the study is illustrated in Figure 3 for the 

confirmed cases and Figure 4 for their close contacts. The detailed information included in 

the data collection tools is demonstrated in Table 3.  

Table 3 Detailed information of data collection tools (adapted from WHO (1)) 

Form number Purpose of form 
Collecting from 
whom? 

When should it be collected? 

CASES    

Form A0 

NCLE’s Case 
Investigation for 
“suspected 
COVID-19” 

For suspected 
At the time of sample collection when the case 
found to fit the NCLE’s “suspected case” definition  

Form A1 
Case initial 
report form  

For confirmed 
COVID-19 cases  

As soon as possible after laboratory confirmation 
of a case (Day 1)  

Form A2 
Case follow up 
form 

For confirmed 
COVID-19 cases: 
outcome  

7-10 days after completion of Form A1, which is 
approx. 7-14 days after initial symptom onset of 
the case (Day 7-10). Updates will be sought 
regularly if all the required information is not 
available at the time of completing this form. 

Form A3 
Post-discharge 
outcome form 

For confirmed 
COVID-19 cases: 
final outcome 

14 days after discharge, which is approx. 21-24 
days after the initial symptom onset of the case 
(Day 21-24). Updates will be sought regularly if all 
the required information is not available at the 
time of completing this form.  

CONTACTS    

Form B1 
Contact initial 
reporting form 

For close contacts 
(of confirmed 
COVID-19 cases) 

As soon as possible, ideally within 24 hours after 
laboratory confirmation of the primary case (Day 
1)  

Form B2 
Contact follow-
up form  

For close contacts 
(of confirmed 2019-
nCoV cases): 
outcome  

Approximately 14 days after completion of Form 
B2 (Day 14)  

Symptom 
diary 

Record presence 
or absence of 
various signs or 
symptoms 

For close contacts 
For a maximum of 14 days after administration of 
the initial questionnaire (Form B1) 

 

 Laboratory evaluation 

Laboratory testing of the samples (paired nasal pharyngeal and throat swabs) was by RT-PCR 

to confirm COVID-19 following NCLE’s current “Specimen collection guidance for suspected 

COVID-19 cases” (16) which has been adapted from the WHO’s Laboratory testing for 

coronavirus disease(17). All confirmed cases and close contacts were requested to have 
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laboratory investigations at the time of their diagnosis/identification as per the Lao PDR's 

COVID-19 outbreak response protocol. No additional specimen collection was done for the 

study purposes apart from what had already been performed as per the country's outbreak 

response protocol. Lao PDR has been using the Novel Coronavirus (2019-nCoV) Nucleic Acid 

diagnostic Kit (PCR-Fluorescence Probing) by Sansure Biotech (Lot 2020041). 

During the study period, the samples were collected from confirmed cases and close contacts 

at the allocated health care facilities and then sent to the NCLE’s Laboratory unit for testing. 

Data and specimen collection's timeline for confirmed cases and close contacts is shown in 

Figure 5 and Figure 6. 

Day since 
recruitment 

1 2 3 4 5 6 7 8 9 10 11 12 13 
14 days after 
discharge from the 
hospital 

Interview/data 
collection  
(18) 

(19)      

7-10 days after 
treatment/ at 

discharge from 
hospital (A2) 

   
21-24 days after 
initial symptom 
onset (A3) 

Respiratory 
sample 

The 
initial 
positive 
samples 

     
2 set of samples (24-

48 hours apart) 
   1 set of samples 

 

Figure 5 Timeline of data and specimen collection for confirmed cases in the FFX (adapted from WHO(1)) 

Day since 
recruitment 

1 2 3 4 5 6 7 8 9 10 11 12 13 14  

Interview/data 
collection (18) 

(B1)             (B2) 

Symptom diary               

Respiratory 
sample 

+/-* 
Optional: the collection will be carried out when the close 
contacts become symptomatic 

+/-* 

 Note: 

 
*Depending on available resources, confirmed cases may nor may not have specimens collected on day 1 
and/or day 14 of the recruitment. However, they should have specimen collection if when they become 
symptomatic. 

Figure 6. Timeline of data and specimen collection for close contacts in the FFX(adapted from WHO (1)) 

 Data analysis 

Data on the case investigation forms were entered into a standalone Go. Data program which 

is a recommended WHO’s outbreak investigation and contact tracing software application 

used for data collection during public health emergencies (20). Subsequently, the COVID-19 

Blue boxes activities needed for the investigation 
Green boxes additional specimens apart from the minimum specimen of this study 
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chains of transmission and epidemiological curve were automatically created and visually 

made available in the Go. Data program.  

The entered data were then extracted into a Microsoft Excel (2010)’s spread sheet to 

calculate the incidence of COVID-19 in Lao PDR using Lao Statistics Bureau Lao Population 

Projections 2015-2045(21) and undertake a comprehensive descriptive analysis of confirmed 

cases, suspected cases, close contacts, and discarded cases.  The descriptive analysis was 

based on age groups, gender, geographic information, co-existing medical condition, risk 

factors, human exposure prior to infection, clinical course of the illness, health care seeking 

behaviours, hospitalization, complications, and laboratory results.  

Ratio (%) and p values (a two-tailed Fisher’s exact test, Pearson coefficient, and Mann 

Whitney test) were calculated using Stata program (Stata/MP 14.0 for Windows (32-bit)). The 

p values were used to compare the difference between the group or subgroup of populations 

in the study and deemed statistically significant if <0.05. 

 Epidemiological parameters 

The incidence (numbers of confirmed cases per 100,000 population) of COVID-19 in Lao PDR 

from January to June 2020 was calculated based on the following formula: Numbers of 

confirmed cases ÷ estimated Lao population x 100,000). The estimated Lao population was 

based on “Lao Population Projections, 2015-2045”(21). The other epidemiological 

parameters used in the study are outlined in the Table 4 
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Table 4 Epidemiological parameters estimated during this FFX early investigation (adapted from WHO (1)) 

Parameter Definition  

FXX’s form & questions 
where to get the data to 
calculate the parameters 
concerned 

Comments, limitations 

The course of the 
disease (time, person 
& place) 

A description of the distribution of cases by time, person & place 

Demography 
Date of laboratory 
confirmation 
Location  

The location will need to be 
supplemented by notification data to 
recognize geospatial trends 

Health care-seeking 
behaviours 

To determine health care interactions (seeking care/advice from 
emergency hotline, village health care volunteer, clinic, outpatient 
department, emergency department, pharmacy) prior to 
hospitalization/during isolation of the confirmed, suspected, and discarded 
cases, calculated as a proportion  

Health care interactions 
The information will rely be solely on the 
case’ interviews and not able to be 
verified accurately 

The symptomatic 
proportion of cases, 
& asymptomatic 
fraction 

The proportion of cases who show symptoms or signs of the infection 
OR  
The proportion of cases who do not show symptoms or signs of the 
infection 

Laboratory confirmation & 
symptoms 

Through contact tracing & laboratory 
testing 

Hospitalization rate 
A measure of the frequency of hospitalized cases of COVID-19 among the 
confirmed cases in a defined period of time 

Hospitalization data & 
complication 

All cases were hospitalized regardless of 
symptoms & severity. Therefore, the 
information may not give a full picture of 
the distribution of disease severity 

Secondary clinical 
attack rate 

The number of cases of the infection that occur amongst contact within the 
incubation period (range) following exposure to a primary case in relation 
to the total number of exposed contacts; the denominator is restricted to 
susceptible contacts when these can be determined (the rate of clinical 
manifestation in close contacts). It is a good measure of the person-to-
person spread of disease after the disease has been introduced into a 
population 

Symptoms & dates of contact 
with confirmed cases 

Note that early estimates are likely to be 
biased because of wide variation in 
secondary case generation 
Note that these estimates will be specific 
to setting & contact type 
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Parameter Definition  

FXX’s form & questions 
where to get the data to 
calculate the parameters 
concerned 

Comments, limitations 

Secondary infection 
rate (secondary 
infection incidence) 

A measure of the frequency of new cases of 2019-nCoV) among the close 
contacts of confirmed cases in a defined period of time, as determined by a 
positive 2019-nCoV result (The rate of contacts being infected).  

Laboratory confirmation 
(virology testing e.g., PCR) 

Not all close contacts were tested for 
COVID-19 

Clinical presentation 
The range of clinical symptoms in cases & contacts (Clinical symptoms & 
severity) 

Symptoms 

In-hospital clinical studies will enhance 
understanding of clinical course, severity 
& risk determinants, as well as case 
fatality 

Clinical risk factors, 
especially for critical 
illness 

Underlying clinical conditions & comorbidities 
Co-morbidities & pre-existing 
medical conditions 

For estimating risk factors for severe 
disease, we may need something like a 
hospitalization case-control study to do 
so accurately 

Population groups 
most at risk 

Determining the groups who are most vulnerable to infection with COVID-
19 (e.g., Age groups, gender, occupation) 

Demographic data  

Risk groups might not show up in FFX e.g., 
the UK Pandemic influenza FFX in 2009 
only had 4 pregnant women in the 392 
cases followed up. 
May only be an early signal, other sources 
of information will need to be used to 
inform decision making (line listing of 
cases & other clinical case series) 
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 Ethical considerations 

The study had been approved by the Lao PDR’s National Ethics Committee (Submission ID: 

2020.47. NW) and the ANU ethic committee (Protocol number: 2020/248). 

4.2.7 Results 

 Summary of enrolment outcomes 

Data collection for confirmed cases and close contacts took place for six months (May to 

October 2020), which was significantly delayed for many reasons. These included delayed 

ethical clearance, the surveillance team’s overwhelming workload, ‘routine’ system lacking 

standardized forms, and Go. Data usage/support issues. Consequently, epidemiological and 

laboratory data were only retrospectively collected on the existing confirmed cases and their 

close contacts. 

 Confirmed cases 

There were 19 confirmed cases identified between 1 January to 30 June 2020, of whom 4 

(21%) declined to participate in the study ( 

Figure 7).  

 

Figure 7  Enrolment of confirmed COVID-19 cases 
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 Close contacts 

There was a total of 322 potential contacts of whom 83.5% were able to be contacted to 

screen for the enrolment criteria. Of the 269 contacts screened, 11% declined to participate 

in the study and a total of 104 participants fulfilled the enrolment criteria. Of the enrolled 

contactable potential close contacts, 56.5% (135/239) did not meet the definition of close 

contact based on the type and duration of contact. On following up for data collection, 17 

were unable to be contacted and a further four declined to participate. At the end of the data 

collection, there were a total of 83 identified contacts which equated to 80 close contact 

individual participants. This is because two participants shared the same two confirmed cases 

and one other participant had contact with the other two confirmed cases.  At the end of the 

study, 56.3% of the close contacts who participated in the study were designated as 

suspected cases (Figure 8).  

  

Figure 8 Enrolment of potential contact COVID-19 cases 
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 The outbreak 

There were 19 laboratory confirmed cases with symptom onset between 9 March to 10 April 

2020 and 45 suspected cases with symptom onset from 14 March to 14 April 2020 (Figure 9). 

The incidence of laboratory confirmed COVID-19 cases from January to June 2020 

=19/7,231,211 x 100,000 = 0.26 per 100,000. Almost all suspected cases (93.3%, 42/45) had 

specimen samples taken, which were negative for COVID-19 (Table 9). For unknown reason, 

three suspected cases did not have specimen taken at all.  

Figure 9 Epidemiology curve (cases counts over time stratified by classification) of COVID-19 confirmed and 

suspected cases from 1 January to 30 June 2020 in Lao PDR (created using Go. Data). This epidemiology curve 

only shown a limited period of 06 March to 15 April 2020 which was the only period during which cases were 

detected. 

 Chains of transmission 

Our study identified five chains of transmission consisting of businessmen, tour guide, 

overseas student, institutional and returned tourist clusters (Figure 10), in order of 

occurrence. The first four clusters resulted in local transmission, while the last cluster did not. 

The biggest cluster (Businessmen) originated from the first confirmed primary COVID-19 case 

and resulted in eight secondary confirmed cases, and 20 suspected cases. The oversea 

student cluster consisted of three imported cases and led to four suspected cases. There was 

one institutional outbreak that only resulted in one secondary confirmed case and ten 

suspected cases. 

 Businessmen cluster 

The first cluster consisted of symptomatic cases 1, 3, 4, 7, 10, 16 to 19. The first three 
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declined to be interviewed. Due to the lack of a comprehensive investigation, their dates of 

symptom onset and relationships were based on the limited available information collected 

initially as part of the routine public health investigation. It was known that the first two had 

a history of overseas travel (one travelled to Lao PDR’s neighboring country and the other to 

a European country). It remained uncertain if both were imported cases from the countries 

they had visited, or one acquired the infection overseas and subsequently passed the 

infection to the other and vice versa. It should be noted that case 3 and case 4 as well as case 

17 and 18 were family members. Furthermore, though all the subsequent last five secondary 

cases participated in the study, their true chains of transmission remained unclear due to the 

complexity of their relationships, the limited available time of the retrospective investigation, 

their memory, and their willingness to share their detailed information retrospectively. 

 Tour guide cluster 

The index case of this second cluster acquired the virus locally and involved cases 2, 5, 6 and 

8. Case 2, likely acquired the disease from the European tourists she served at her workplace 

and passed the virus to the two colleagues (case 5 and 6). Additionally, cases 5 and 8 were 

partners. Cases 6 and 8 were asymptomatic at the time of diagnosis. However, case 6 

remained asymptomatic for the entire period of the COVID-19 infection, while the last case 

reported mild symptoms for a few days during the hospital admission.   
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Figure 10 Chains of transmission graph for confirmed and suspected cases in Lao PDR (January to June 2020) 

(created using Go. Data). Note: the direction of an arrow representing direction of transmission and bi-

directional arrow representing both direction transmission. 
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 Overseas student cluster 

This third cluster comprised cases 12, 14 and 15 who were housemates living in London and 

last spent time together one day before case 14 flew back to Lao PDR. Cases 12 and 15 

travelled together one day after case 14 and lived together during their quarantine in Lao 

PDR. Case 15 developed symptoms three days after their departure date, case 12 twelve days 

after and case 14 was asymptomatic at the time of diagnosis (positive test fifteen days after 

her travelled date). The confirmed cases anecdotally reported that the clinic they all attended 

for “fit to fly” certificates had a health care worker die from COVID-19 whose appearance was 

similar to the health care worker who served all three of them. Therefore, it is possible that 

all three were imported cases having acquired the virus from the same foreign health care 

worker they visited at this clinic. The second case reported having mild symptoms during the 

hospital admission.  

 Institutional cluster 

The fourth cluster included symptomatic case 11 and 13. Case 11 was a foreign worker and 

declined to participate in the study. Due to the lack of a comprehensive investigation from 

case 11, the date of symptom onset and the relationship with case 13 were based on the 

report collected as part of the routine public health investigation and the interview with the 

second case. Case 11 developed symptoms one day after case 13 and two days after his close 

contact with case 13. The report also revealed that case 11 sat in the same economy area on 

the same 40-minute-flight from a neighbouring country to Lao PDR with case 15 (overseas 

student cluster) and developed symptoms ten days afterward. Our study also identified a 

suspected case (a middle age healthy man, ID number: C06-11) who was initially investigated 

as one of case 11’s close contact. He worked together with the first case for at least nine days 

(a minimum of nine encounters) before the first case developed symptoms. This contact 

reported sharing a communal toilet, a car, and microphones during the morning handover 

with the confirmed case for approximately 30-60 minutes per encounter.  It should be noted 

that the contact (C06-11) developed COVID-19 symptoms (fevers, all respiratory symptoms, 

all gastrointestinal symptoms, headache, myalgia, arthralgia, loss appetite, lethargy, anosmia 

and ageusia) six to seven days before case 11 developed symptoms. He had his first sample 

collection 11-12 days after his first symptom onset and subsequently had at least three 

repeated samples collected, of which all were negative for COVID-19. He was hospitalized 
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and isolated as per the COVID-19 protocol. Due to limited time and resource, our study did 

not collect further information on the contact (C06-11) in terms of travel history, close 

contacts, and possible relationship with case 13.  

 Returned tourist cluster 

This last cluster had one imported case that only had one contact that ultimately was 

categorised as a discarded case. The case did not result in further transmission.  

 Epidemiological characteristics 

There were no association between being confirmed, suspected, and discarded cases with 

gender, age group, ethnicity, religion, locations, education levels, occupation, and BMI 

(p<0.05) (Table 5). 

 The confirmed cases 

Fifteen confirmed cases consented to participate in the study whose ages ranged from 19 to 

53 years (mean = 30.9). The age group most affected was the 15-<25-year-olds (46.67%, n=7) 

and 25-<45 (40%, n=6) (Table 5). The female to male ratio was 2:1. All were Buddhist and 

Lao-Tai ethnicity. Only two of the 18 provinces in Lao PDR had cases, Vientiane capital (80%) 

and Luang Prabang province (20%). Furthermore, all had received secondary education or 

higher with six being university level educated. 

 Risk factors 

In terms of occupation, just above half (53.3%, n=8) were unemployed and six were students. 

None of the cases were health care workers, health laboratory workers or worked with 

animals or (Table 5).  

The household size of the cases ranged from 1-5 people (median = 3) with 1-4 bedrooms 

(average 2 bedrooms) and between 1 to 3 person(s) per bedroom.  

The average lowest and highest estimated monthly family income were 275 US$ (54-1,295) 

and 410 US$ (97-1,403) respectively. 

In terms of medical history, most of participants were healthy. Some reported important 

medical conditions including HIV/immunocompromise (n=1) and chronic liver disease (n=1).  

Only one case smoked cigarettes and none of the female participants were pregnant. 
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Additionally, according to the reported height and weight just over half were of normal 

nutritional status with over a quarter being underweight (Table 5) 

Table 5 Comparing confirmed, suspected, and discarded COVID-19 cases from January to June 2020 in Lao PDR 

Characteristics 
Confirmed  Suspected Discarded 

p value 
Number (%) 

Gender                                                          Female 
Male 

10 (18.87) 
5 (11.90) 

28 (52.83) 
17 (40.48) 

15 (28.30) 
20 (47.62) 

0.163 

Age group (years)  <15 
15-<25 
25-<35 
35-<45 
45-<55 
55-<65 

≥ 65 

0 
7 (26.92) 

3 (8.33) 
3 (17.65) 
2 (28.57) 

0 
0 

2 (100) 
11 (42.31) 
21 (58.33) 

9 (52.94) 
1 (14.29) 
1 (16.67) 

0 

0 
8 (30.77) 

12 (33.33) 
5 (29.41) 
4 (57.14) 
5 (83.33) 

1 (100) 

0.107 

Ethnicity                                                        Lao-Tai 
Mon-Khmer  

Chinese-Tibetan  
Hmong-Lu- Miena 

15 (16.48) 
0 
0 
0 

44 (48.35) 
1 (50.00) 

0 
0 

32 (35.16) 
1 (50.00) 

0 
2 (100) 

0.565 

Religion                                                     Buddhism 
Laotian folk religion 

Christianity 

15 (16.48) 
0 
0 

44 (48.35) 
1 (33.33) 

0 

32 (35.16) 
2 (66.67) 

1 (100) 
0.616 

Locations (Provinces)                        Khammouan 
Louangphabang 

Oudomxai 
Savannakhet 

Vientiane  
Vientiane capital 

Xaisomboun 
Other provincesa 

0 
3 (14.29) 

0 
0 
0 

12 (20.00) 
0 
0 

0 
8 (38.10) 

0 
0 

2 (66.67) 
33 (55.00) 

2 (40.00) 
0 

1 (100) 
10 (47.62) 

4 (100) 
1 (100) 

1 (33.33) 
15 (25) 

3 (60.00) 
0 

0.103 

Education levels                   No Formal Education 
Primary Schoolb 

Secondary School 
High School 

Vocational School 
University/above 

0 
0 

4 (33.33) 
3 (15.79) 
2 (11.11) 
6 (15.00) 

2 (100) 
3 (75.00) 
2 (16.67) 
5 (26.32) 

12 (66.67) 
21 (52.50) 

0 
1 (25.00) 
6 (50.00) 

11 (57.89) 
4 (22.22) 

13 (32.50) 

0.085 

Occupation                              Health care workers 
Working with animals 

Health laboratory workers 
Students 

Others  

0 
0 
0 

6 (42.86) 
9 (12.16) 

4 (66.67) 
0 

1 (100) 
5 (35.71) 

35 (47.30) 

2 (33.33) 
0 
0 

3 (21.43) 
30 (40.54) 

0.097 

BMI                                    Underweight (BMI<18.5) 
Normal (BMI 18.5-24.9) 

Overweight (BMI 25.0-29.9) 
Obesity (BMI>30) 

5 (29.41) 
8 (15.69) 

1 (4.35) 
1 (25.00) 

7 (41.18) 
26 (50.98) 
12 (52.17) 

0 

5 (29.41) 
17 (33.33) 
10 (43.48) 

3 (75.00) 

0.143 

Total 15 (15.79) 45 (47.37) 35 (36.84) 95 (100) 
a Other provinces are Attapeu/Bokeo/Bolikhamxai/ Champasak/Houaphan/Luang Namtha/ Phongsali/ Salavan/ 
Xaigna-bouli/Xekong/Xiangkhouang 
b Religious education should be considered as primary school level.  
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In terms of exposures, two primary and two secondary confirmed cases were likely exposed 

to COVID-19 via domestic travel. All the confirmed cases had a history of contact with a 

suspected or confirmed COVID-19 case and exposure to a person with similar illness to them 

in the 14 days before symptom onset (Table 6).  

Table 6 Exposures in the last 14 days before symptom onset among confirmed COVID-19 cases in Lao PDR 

between January to June 2020. 

Exposures in the last 14 days before symptom onset 
Primary Secondary Imported Total P 

values Number (%) 

Have you travelled domestically? 
Yes 

  No                                                                           

 
2 (50) 

0 

 
2 (50) 

7 (63.64) 

 
0 

4 (36.36) 

 
4 (100) 

11 (100) 

 
0.090 

Have you travelled internationally? 
                                                                  Yes 

 No 

 
0 

2 (18.18) 

 
0 

9 (81.82) 

 
4 (100) 

0 

 
4 (100) 

11 (100) 

 
0.001 

Have you had contact with anyone with suspected or 
confirmed COVID-19?a 

Yes 
No 

 
 

2 (13.33) 
0 

 
 

9 (60.00) 
0 

 
 

4 (26.67) 
0 

 
 

15 (100) 
0 

 
NA 

Have you attended a festival or mass gathering*? 
                                           Yes 

No 

 
0 

2 (22.22) 

 
5 (83.33) 

4 (44.4) 

 
1 (16.67) 
3 (33.33) 

 
6 (100) 
9 (100) 

 
0.446 

Have you been exposed to person with similar symptoms 
to you?b                     

Yes 
No 

 
 

2 (18.18) 
0 

 
 

6 (54.55) 
3 (75.00) 

 
 

3 (27.27) 
1 (25.00) 

 
 

11 (100) 
4 (100) 

 
 

1.000 

Have you visited or admitted to inpatient health facility?                             
Yes 
No 

 
0 

2 (13.33) 

 
0 

9 (60.00) 

 
0 

4 (26.67) 

 
0 

15 (100) 

 
NA 

Have you visited outpatient treatment facility? 
                                              Yes 

No 

 
0 

2 (18.18) 

 
1 (25.00) 
8 (72.73) 

 
3 (75.00) 

1 (9.09) 

 
4 (100) 

11 (100) 

 
0.090 

Total 2 (13.33) 9 (60) 4 (26.67) 15 (100)  

Note:  
Questiona is different from Questionb when someone with suspected or confirmed COVID-19 case is 
asymptomatic or if the close contact does not know the symptoms of the case. 
*Mass gathering = an event consisting of the number of people it brings together being so large that it has the 
potential to strain the planning & response resources of the health system in the community where it takes 
place (22)  

Just over half of the secondary cases (five of the cases in businessmen) reported attending 

mass gatherings especially social drinks/meals. None of the confirmed cases were exposed 

through a visit to an inpatient facility but four may have acquired their infection via an 

Outpatient Department (OPD). About one third of secondary confirmed cases (n=3/9), and 

one quarter of imported confirmed cases reported not being exposed to a person with 

similar illness to them. 
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Table 7. Some additional characteristics of close contacts (secondary confirmed cases, suspected and discarded 

cases) identified between January to June 2020 in Lao PDR 

Characteristics 

Close contact cases 

p value 
Secondary 
confirmed 

Suspected Discarded 

Number (%) 

Settings of contacts                                                                 
Household 
Same flight 

Social drinks/meals 
Workplace (not hospital/health care) 

Workplace (hospital/health care) 

  
 3 (12.50) 

0 
3 (23.08) 

3 (8.11) 
0 

 
14 (58.33) 

4 (57.14) 
7 (53.85) 

15 (40.54) 
5 (62.50) 

 
7 (29.17) 
3 (42.86) 
3 (23.08) 

19 (51.35) 
3 (37.50) 

0.487 

Relationship with the confirmed cases                                
Colleagues 

Family members (couples, siblings…) 
Friends 

Health care workers 
Others (host, business owner, customer service…) 

Housemates 
Housewife/cleaners 

Lovers 
Neighbours 

Passengers on the same flight 

 
3 (9.38) 

2 (10) 
2 (16.67) 

0 
1 (33.33) 

1 (25)a 
0 
0 
0 
0 

 
12 (37.50) 

10 (50) 
7 (58.33) 
5 (71.43) 

0 
3 (75)b 

3 (75) 
1 (100) 
1 (100) 

3 (60) 

 
17 (53.13) 

8 (40) 
3 (25) 

2 (28.57) 
2 (66.67) 

0 
1 (25) 

0 
0 

2 (40) 

0.503 

Exposure duration                                                       
Long (≥1 days) 

Medium (1 - <24 hours) 
Short (<60 minutes) 

 
3 (42.86) 
4 (11.76) 

2 (4.17) 

 
4 (57.14) 

19 (55.88) 
22 (45.83) 

 
0 

11 (32.35) 
24 (50) 

0.009 

Exposure frequency                                                       
1-5 times 

6-10 times 
11-20 times 

>20 times 

 
6 (8.82) 

1 (16.67) 
2 (40) 

0 

 
30 (44.12) 

4 (66.67) 
1 (20) 

10 (100) 

 
32 (47.06) 

1 (16.67) 
2 (40) 

0 

 
0.003 

Fit close contact definition? 

Face-to-face contact with a confirmed case <1 meter & >15 
minutes?                                                                                              

Yes 
No 

Direct physical contact with a confirmed case? 
Yes 
No 

Direct care for a patient with confirmed COVID-19 disease 
without using proper personal protective equipment? 

Yes 
No 

Other situations as indicated by local risk assessments (including 
cleaners without proper PPE and conveyances seated in the same 
row and two rows in front and behind the confirmed case)? 

Yes 
No 

 
 
 

8 (14.81) 
1 (2.86) 

 
5 (17.86) 

4 (6.56) 
 
 

2 (25) 
7 (8.64) 

 
 
 

9 (12) 
0 

 
 
 

32 (59.26) 
13 (37.14) 

 
18 (64.29) 
27 (44.26) 

 
 
6 (75) 

39 (48.15) 
 
 
 

34 (45.33) 
11 (78.57) 

 
 
 

14 (25.93) 
21 (60.0) 

 
5 (17.86) 

30 (49.18) 
 
 

0 
35 (43.21) 

 
 
 

32 (42.67) 
3 (21.43) 

 
 
 

0.003 
 

 
0.009 

 
 
 

0.017 
 
 
 
 

0.078 

Total 9 (10.11) 45 (50.56) 35(39.33) 89 (100) 
 

a shared bedroom 
b did not share bedroom 
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The settings of the secondary confirmed cases’ exposure to contacts were equally distributed 

between household, social drinks/meals, and workplace (Table 7). Three of the contacts 

(33.3%, N=9) had a close personal relationship (two were couples and one shared bedroom) 

with, three were colleagues of and two were friends of confirmed cases.  

There were associations between exposure duration and frequency with becoming secondary 

confirmed, suspected, and discarded cases (p<0.05). Almost half (42.86%) and 57.14% of 

secondary confirmed and suspected cases respectively had long exposure with confirmed 

cases, while none had in the discarded group (Table 7). Forty four percent of suspected cases 

and 47% of discarded cases were exposed to confirmed cases less than or equal five times. 

There were also associated between close face-to-face contact (<1 meter and >15 minutes), 

direct physical contact and direct care for confirmed cases with becoming secondary 

confirmed, suspected, and discarded cases (p<0.05) (Table 7). Just above half (59.26%), 

64.29% and three quarter of the suspected cases reported having closed face-to-face contact 

with, direct physical contact with and providing direct care for confirmed cases. 

 Clinical symptoms 

At the time of diagnosis, 80% (12/15) were symptomatic (Table 8). The most common 

presenting symptoms were fatigue, fever, shortness of breath, ageusia, headache, and/or 

muscle aches. Other common presenting symptoms were anosmia, cough, diarrhoea, chest 

pain, and/or sore throat. Of the three confirmed cases that were initially asymptomatic, two 

developed minor symptoms during hospitalization. One of them developed nausea, vomiting, 

diarrhoea, loss appetite and fatigue and the other one had mild shortness of breath, nausea, 

fatigue, and dizziness.  



Chapter 4 |Applied Epidemiology of Infectious Diseases in Lao PDR 

4-63 

Table 8. Symptoms of confirmed, and suspected COVID-19 cases identified between January to June 2020 in Lao 

PDR 

Symptoms consistent with COVID-19 case definition during the 
illness/containment measures? 

Confirmed cases Suspected cases 

Number (%) 

Yes 
No 

 
Fatigue 
Fevers 

Shortness of breath 
Headache 

Loss of taste (ageusia) 
Muscle aches 

Cough 
Diarrhea 

Loss of smell (anosmia) 
Chest pain 

Sore throat 
Joint aches 

Nausea 
Vomiting 

Abdominal pain 
Chills 

Loss of appetite 
Runny nose 

Rash/Conjunctivitis 
Nosebleed/seizures/Altered consciousness 

12 (80.0) 
3 (20.0) 

 
10 (66.7) 
10 (66.7) 

9 (60.0) 
8 (53.3) 
8 (53.3) 
8 (53.3) 
7 (46.7) 
7 (46.7) 
7 (46.7) 
6 (40.0) 
6 (40.0) 
4 (26.7) 
4 (26.7) 
4 (26.7) 
3 (20.0) 
2 (13.3) 
2 (13.3) 
2 (13.3) 

0 
0 

45 (100) 
0 

 
19 (42.2) 
16 (35.6) 
15 (33.3) 
20 (44.4) 

1 (2.2) 
18 (40.0) 
30 (66.7) 

7 (15.6) 
1 (2.2) 
4 (8.9) 

34 (75.6) 
2 (4.4) 
3 (6.7) 
3 (6.7) 
4 (8.9) 
3 (6.7) 
4 (8.9) 

14 (31.1) 
1 (2.2) 

0 

Total 15 45 

 Health care seeking behaviours whilst symptomatic with COVID-19 prior to 

confirmation 

In terms of health care interaction, there were associations between contacting general 

emergency number/hotline, seeking care from private clinic, outpatient clinic (OPD) and 

other facilities such as hospital screening point with being secondary confirmed, suspected, 

and discarded cases (p<0.05). Almost all the confirmed cases (80%, 12/15) and half of the 

suspected cases (55.6%, 25/45) sought health care services from OPDs, whereas only 28.6% 

(10/35) of the discarded cases did. Less than half of confirmed cases (40%, 6/15) and less 

than a quarter (20%, 9/45) of suspected cases contacted the emergency hotline (Table 9). It 

should also be noted that none of the confirmed, suspected, and discarded cases sought 

health service from village health care volunteers (VHCV). 

Whilst symptomatic but prior to confirmation of their COVID-19 illness, just under half 

(46.7%, n=7) reported taking some sort of oral medications. The common reported 
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medications were antitussive drugs (27%, 4/15, p=0.003), antibiotics (20%, 3/15), and 

analgesia (20%, 3/15) (Appendix 1). 

Table 9. Comparing confirmed, suspected, and discarded cases in terms of health care interaction and specimen 

collection in Lao PDR (January to June 2020) 

Characteristics 
Confirmed  Suspected Discarded 

p value 
Number (%) 

Health care interaction prior to hospitalization/during 
isolation 

Contact general emergency number/hotline (166 & 
165)                                       

Yes 
No 

Village Health Care Volunteer (VHCV)                                                           
Yes 
No 

Private Clinic                                                                                                       
Yes 
No 

Outpatient Department (OPD)   
Yes 
No 

Visited Emergency Department (A & E) Yes 
No 

Pharmacy                                                                                                            
Yes 
No 

Others (Ex. hospital’s screening point, called a relative 
doctor…)           

Yes 
No 

 
 

 

6 (33.33) 
9 (11.69) 

 

0 
15 (15.79) 

 
3 (100) 

12 (13.04) 

 
12 (25.53) 

3 (6.25) 
 
 

0 
15 (16.64) 

 
2 (20) 

13 (15.29) 

 
 

2 (100) 
13 (13.98) 

 
 

 

9 (50.0) 
36 (46.75) 

 

0 
45 (47.37) 

 
0 

45 (48.91) 

 
25 (53.19) 
20 (41.67) 

  

4 (80) 
41 (45.56) 

  
 5 (50) 

40 (47.06) 

 
 

0 
45 (48.39) 

 
 

 

3 (16.67) 
32 (41.56) 

 

0 
35 (36.84) 

   
0 

35 (38.04) 

 
10 (21.28) 
25 (52.08) 

 

1 (20) 
34 (37.78) 

 
3 (30) 

32 (37.65) 

 
 

0 
35 (37.63) 

 
 

 

0.036 
 
 

NA 
 

 
0.003 

 

 
0.002 

 
 

0.461 
 

 
0.905 

 

 
 

0.024 

Nasal-pharyngeal swab taken?                                                        
Yes 
No 

    
Number of tests/cases:                                                  “0”  

 “1-2” 
“3-6” 
“≥7” 

 
15 (20.27) 

0 
 

0 
0 

4 (11.76) 
11 (78.57) 

 
42 (56.76) 

3 (14.29) 
 

3 (14.29) 
16 (61.54) 
23 (67.65) 

3 (21.43) 

 
17 (22.97) 
18 (85.71) 

 
18 (85.71) 
10 (38.46) 

7 (20.59) 
0 

 
0.000 

 
 

0.000 

Total 15 (15.79) 45 (47.37) 35 (36.84) 95 (100) 
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 Laboratory outcomes 

All the samples collected from the confirmed cases were delivered and tested within 24-48 

hours of collections as per the standard WHO protocol. There was a total of 133 samples 

collected from the confirmed cases (min = 5, max = 15, mean = 8.8 samples per case), of 

which half (56.4%, 75/133) (min = 1, max = 11, mean = 4.9) were positive results. 

Additionally, the average number of the negative results was 3.9 per case (min = 2, max = 6). 

Almost all (93.3%, 14/15) of the confirmed cases had a positive test on their first specimen 

collection. One confirmed case with a negative test on day 11 post symptom onset had a 

positive test on the second specimen two days after the first specimen collection. The 

average number of days between symptom onset to the time of first laboratory diagnosis 

was 4 days (min = 0, max = 13). Among the confirmed cases, more than half (53.3%, n=8) had 

a delayed diagnosis of three or more days and one had a sample collected 10 or more days 

after symptom onset (Table 10). The average time between symptom onset date and the first 

negative sample date (viral clearance) was 40.4 days (min = 9, max = 72).  

One of the confirmed cases had viral clearance on day 9; the rest of the cases had viral 

clearance from day 27 onwards. Furthermore, 12 of the confirmed cases (80%) had a viral 

clearance after day 29 from symptom onset and two people (13.3%) had a clearance at 22-28 

days (Table 10). The one case that was immunocompromised had a viral clearance on day 27. 

One case that was asymptomatic throughout the entire illness had viral clearance on day 34. 

Furthermore, there was no relationship between delayed viral clearance with age (Appendix 

2), gender (Appendix 4), BMI (Appendix 3), or time from onset to hospitalization (Appendix 

5). 

 Clinical outcomes 

As per the national treatment protocol, all confirmed cases were hospitalized for isolation, 

clinical monitoring, and to provide medical treatment. The average length of hospitalization 

was 37.9 days (min = 9, max = 74).  As expected, the length of hospital stay had a linear 

relationship with time of viral clearance (p=0.00) (Appendix 6), however it did not have this 

relationship with the confirmed cases’ BMI (Appendix 7) and age (Appendix 8).  
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Table 10. Time between symptom onset date and sample collection dates, time between sample collection and 

first negative sample for confirmed and suspected COVID-19 cases and time between last contact with confirmed 

cases and sample collection date for suspected cases identified between January to June 2020 in Lao PDR 

Characteristics 
Confirmed Suspected 

p value 
Number (%) 

Time between symptom onset date & first sample collection date 
                                                                           (-7) - (-1) days 

0 - 2 days 
3 - 4 days 
5 - 9 days 
≥10 days 

 
0                                                             

7 (33.3) 
3 (33.3) 
4 (30.8) 
1 (33.3) 

 
11 (100) 

14 (66.7) 
6 (66.7) 
9 (69.2)                                          
2 (66.7) 

                                     
0.184 

Time between symptom onset date & second sample collection date 
(-3) - (-1) days 

0 - 2 days 
3 - 4 days 
5 - 9 days 
≥10 days 

Not tested 

NA 

 
3 (7.1) 
3 (7.1) 
4 (9.5) 
8 (19) 

11 (26.2) 
13 (31) 

NA 

Time between symptom onset date & third (last) sample collection 
date                                                                                                   0 - 2 days 

3 - 4 days 
5 - 9 days 
≥10 days 

Not tested 

NA 

 
2 (4.8) 

0 
1 (2.4) 

5 (11.9) 
34 (81) 

NA 

Time between symptom onset date & first negative sample date (viral 
clearance)                                                                 

≤14 days (first two weeks) 
15 - 21 days (week three) 

22 - 28 days (week four) 
29 -35 days (week five) 
36 – 42 days (week six) 

43 -49 days (week seven) 
≥50 days 

 
                                       

1 (6.7) 
0 

2 (13.3) 
3 (20.0) 
3 (20.0) 
2 (13.3) 
4 (26.7) 

NA NA 

Time between last contact with confirmed cases & first sample 
collection date 

0 – 2 days 
3 – 4 days 
5 – 6 days 

7 – 14 days 
≥15 days 

NA 

 
 

8 (19) 
9 (21.4) 

14 (33.3) 
8 (19) 

3 (7.1) 

NA 

Time between last contact with confirmed cases & second sample 
collection date 

3 – 4 days 
5 – 6 days 

7 – 14 days 
≥15 days 

Not tested 

NA 

 
 

6 (14.3) 
2 (4.8) 

11 (26.2) 
10 (23.8) 

13 (31) 

NA 

Time between last contact with confirmed cases & third (last) sample 
collection date 

7 – 14 days 
≥15 days 

Not tested 

NA 

 
 

4 (9.5) 
4 (9.5) 

34 (81) 

NA 

Total 15 42  
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Almost all of the confirmed cases (93.3%, n=14) required just one hospitalization, however 

one required a second admission due to a positive throat swab 14 days after the first hospital 

discharge. There were no major complications and three (20%) had non-complicated 

pneumonia. All cases survived their infection. The hospitalization and recovery rates were 

100%.  

 Close contacts 

Overall, there were 92 close contacts identified. Of these, 12 were classified as secondary 

confirmed (nine enrolled and three declined to participate), 45 as suspected, and 35 as 

discarded cases (Table 11). At the completion of the 14-day-follow-up period, 61% (56/92) of 

the close contacts became symptomatic. 

In addition to the nine enrolled secondary confirmed cases, the study retrospectively 

collected data and laboratory results from 80 enrolled close contacts. The male to female 

ratio was 0.85 (41/48) for all close contacts and 0.8 (4/5) for secondary confirmed, 0.61 

(17/28) for suspected and 1.33 (20/15) for discarded cases (Table 5).  

The suspected cases’ ages ranged from 2 to 55 years (mean = 28.5). The discarded cases had 

an older average age of 34.6-year-olds (min = 10, max = 65). The most common age group for 

both the suspected and discarded cases was 25-<35 years (46.7%, 21/45 and 34.3%, 12/35 

respectively) (Table 5).  

The main ethnicity and religion for both suspected and discarded groups were Lao-Tai and 

Buddhism, respectively (Table 5). Most of the suspected cases lived in two provinces, 

Vientiane capital (73.3%, n=33) and Luang Prabang province (17.8%, n=8). Similarly, the 

discarded groups were found mainly in Vientiane capital (42.9%, n=15), Luang Prabang 

(28.6%, n=10) and to a lesser extend in Oudomxai and Xaisomboun provinces.  

Many of the suspected cases had achieved an education level of university/above (46.7%, 

n=21) followed by vocational school (26.7%, n=12). In terms of the discarded cases, just 

above one third (37.1%, n=13) had the highest education level at university/above and one 

third (31.4%, n=11) was at high school level. The employment rate for both groups was high 

at 77.8% (n=35) and 80% (n=28) for suspected and discarded groups, respectively. 
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 Risk factors 

Of all the close contacts (N=94), small numbers were health care workers (6.38%, n = 6), 

health laboratory workers (1.06%, n = 1), and students (11.7%, n = 11). Among the close 

contacts that were suspected cases, four were health care workers, one was health 

laboratory worker and five were students (Table 5). 

Among the suspected cases one was pregnant and 2.2 % (1/45), 4.4% (2/45), 2.2% (1/45), 

and 11.1% (5/45) had heart disease, asthma, and chronic neurological problem and smoked 

cigarettes, respectively. In terms of the discarded cases, none were pregnant nor had heart 

or lung disease, but 17.1% smoked (6/35), 5.7% (2/35) had chronic liver disease and 2.9% 

(1/35) had chronic kidney disease. Just over half of the close contacts (53.8%, n=43) had 

normal BMI, however, one quarter (27.5%, n=22) were overweight, and 15% (n=12) were 

underweight. There was no correlation between the final COVID-19 classification and BMI 

(p>0.05) (Table 5). 

In terms of the settings of exposure for the close contacts who were suspected or discarded 

cases), 42.5% (n=34) were in the “workplace (not hospital/health care related)” and 26.3% 

(n=21) were in a “household” (Table 7). The close contacts’ relationship with the confirmed 

cases were mainly colleagues (36.3%, n=29), family members (22.5%, n=18), and friends 

(12.5%, n=10). The most common “exposure duration” and “frequency” were “short 

(minutes)” (57.5%, n=46) and “1-5 times” (77.5%, n=62) correspondingly. The most common 

close contact situation was “Other situation as indicated by local risk assessment such as 

touched contaminated objects, shared enclosed space” (82.5%, n=66), followed by “face-to-

face contact” (57.5%, n=46). 

 Secondary infection and clinical attack rates 

The secondary infection rate (SIR) ranged from zero to 24% (mean = 8%) depending on the 

cluster (Table 11).  

There were 57 symptomatic close contacts (secondary confirmed = 11, suspected = 45, 

discarded = 1). By definition, all the suspected cases developed symptoms consistent with 

COVID-19 case definitions during their illness, and one of the discarded cases developed a 

cough. The duration of contact and incubation period of this discarded case suggested the 



Chapter 4|Applied Epidemiology of Infectious Diseases in Lao PDR 

4-69 

illness was likely due to other aetiology and not related to COVID-19.  Therefore, the average 

rate of clinical manifestations in close contacts (secondary clinical attack rate or SCR) was 

46% (min =0, max = 82%) (Table 11).  

Table 11 COVID-19 clusters and the related secondary confirmed cases, the related symptomatic close contacts 

and suspected cases from January to June 2020 in Lao PDR. 

aAlthough, three of the secondary confirmed cases (two from cluster No. 1band one from cluster No. 4c) 

declined to participate in the study, the total number included the three cases. 
d One secondary case remained asymptomatic during COVID-19 

The most common symptoms encountered by the suspected cases were sore throat, cough. 

Other frequent encountered symptoms were headache, fatigue, muscle aches, fever, 

shortness of breath, runny nose, and diarrhoea (Table 8). 

 Self-management whilst symptomatic with COVID-19 during the follow-up 

period 

During their illness 40% (n=18) of the suspected cases reported taking medication, especially 

a vitamin (17.8%, n=8), an antibiotic (15.6%, n=7), an analgesia (8.9%, n=4) or antihistamines 

(8.9%, n=4) (Appendix 1).  

 Laboratory outcomes 

All the samples collected from the suspected cases were delivered and tested within 24-48 

hours of collections as per the standard WHO protocol. It should also be noted that a 

negative test or negative series of tests could not be considered adequate to discard 

suspected cases if they fitted the definition of the suspected cases.  

Cluster 
Number 

Primary 
confirmed 
case ID. 
No. 

Numbers of Close contacts 
Secondary 
infection 
rate (SIR) 

Total No. 
of 
symptoma
tic close 
contacts 

Secondary 
clinical 
attack rate 
(15) 

Secondary 
confirmed  

Suspected  Discarded  Total 

1 1 8b 20 6 34 0.24 (8÷34) 28 0.82 (28÷34) 

2 2 3d 11 15 29 0.10 (3÷29) 13d 

 
0.45 (13÷29) 

3 12, 14 & 
15 

0 4 4 8 0 (0÷8) 4 0.5 (4÷8) 

4 13 1c 10 9 20 0.05 (1÷20) 11 0.55 (11÷20) 

5 9 0 0 1 1 0 (0÷1) 0 0 

Total 12a 45 35 92  56  

Average  8%  46% 
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Of the 46 symptomatic close contacts classified as suspected (n=45) or discarded (n=1), 43 

(93.5%) had at least one laboratory sample taken (Table 9). All the collected respiratory 

samples for these contacts tested negative for COVID-19.  Almost all suspected cases (93.3%, 

42/45) had at least one specimen collection. The delay between the last date of contact with 

the confirmed case and the first sample collection date ranged from 0 to 15 days (median = 

5). Specifically, there were about 19% (8/42), 73.8% (31/42), and 7.1% (3/42) for 0-2 days, 3-

14 days, and ≥15 days delay for first sample collection, respectively (Table 10). The delay of 

the second and the third (last) sample collection since the last contact date with confirmed 

cases varied from 3 to 23 days (median = 12, mode = 4) and 9 to 18 days (median = 14.5, 

mode = 9) correspondingly.  

Among the suspected cases having any sample collection, the delay between the first date of 

symptom onset to the date of first sample collections ranged from (-)7 to 13 days (mean = 

1.8) (Table 10). 47.6% (20/42), 16.7% (7/42), and 4.8% (2/42) had first, second, and third 

(last) sample collection on day 0-4 post symptom onset correspondingly. Of those eleven 

suspected cases with delayed sample collection between day (-)7 to (-1) days from the first 

date of symptom onset, 90.9% (10/11) had second sample collection in which 30% (3/10), 

30% (3/10), and 40% (4/10) was delayed for (-3) - (-1) days, 0-4 days, and 5-9 days 

respectively. Additionally, for those with (-)7 to (-1) days delay their numbers of days from 

first date of sample collection and last contact with the confirmed case ranged from 0 to 6 

days (median = 3, mode = 6). All of those with (-3) - (-1) days between collection and 

symptom onset went on to have a 3rd sample collection, in which 33.3% (1/3) had sample 

collection on day 10 and the remaining 66.6% (2/3) on day 2. Over a third (40.5%, n=17) had 

delayed sample collection of 3 days or more and two had the sample collected after 10 or 

more days. 

 Clinical outcomes 

During the period of the investigation, all the close contacts were reported to have survived 

and those with respiratory symptoms were reported to have made a full recovery from their 

illnesses. Over half of the close contacts were lost to follow-up (58.5%, n=47) (Table 12).  
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Table 12 Follow-up outcomes of close contacts identified between January to June 2020 in Lao PDR 

14 days follow-up                   

Close contact cases 
Total 

p value Suspected Discarded 

Number (%) 

Recorded as” completed” 
Likely lost to follow-up 

16 (48.48) 
29 (61.70) 

17 (51.52) 
18 (38.30) 

33 (100) 
47 (100) 

0.261 

Total 45 (56.25) 35 (43.75) 80 (100)  
 

4.2.8 Discussions and conclusions 

This study is the first epidemiological study on COVID-19 in Lao PDR. Our study describes the 

epidemiological investigation, and epidemiological characteristics and risk factors for the first 

cases of COVID-19 in Lao PDR.  

 Epidemiologic information 

Our study identified low incidence of COVID-19 in Lao PDR from January to June 2020 (0.26 

per 100, 000). As of 17 December 2020 there were 41 reported cases (23) with the incidence 

of 0.57 per 100,000. This remains the lowest incidence compared to other countries in the 

LMK region (10). Our study estimated that the SIR of 0-24% was much lower than the rates 

found in various settings among asymptomatic contacts in a case-control study in Thailand 

(1.4-86%) (24). The COVID-19 laboratory surveillance for all contacts in India reported the 

rates to be 5.4-8.1% (25). The rates in China varied with different studies ranging from 11.2% 

to 49.6% (25). 

This study demonstrated a COVID-19 epidemiologic curve for the period January to June 

2020 in Lao PDR (Figure 9) that lacked continuity and had sporadic confirmed and suspected 

cases. This curve is not consistent with a typical progressive source outbreak which could 

potentially mean two things. Firstly, the implemented NPI were very effective to control the 

current outbreak and prevent community transmission. Alternatively, there was a failure to 

identify additional COVID-19 cases and their close contacts. Possible explanations for this 

include population behaviour and limitations of the routine surveillance system. The former 

includes poor COVID-19 health literacy level of the Lao community, lack of health seeking 

behaviour and COVID-19 associated social stigma.  
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Limited health literacy levels of the Lao community on COVID-19 could contribute to the 

possible failure to identify cases and their contacts. Even though there has been lots of effort 

towards COVID-19 and “new normal” education in the community via social media, news, 

and other mass communication channels, due to the novelty of the disease and limited 

resources, it remains uncertain what health literacy levels in the Lao community are. 

Currently no study has been undertaken to identify the community’s level of understanding, 

acceptability, and adaptability to the COVID-19 pandemic in Lao PDR.  

Additionally, poor health seeking behaviours among Lao people could possibly add to the 

under-reporting of cases and their close contacts.  During the period of our study, the 

majority of the confirmed cases and their close contacts resided in the capital city (Table 4.2-5).  

It is known that poor health seeking behaviours are particularly common in the poor and 

rural communities. Evidence suggests that transport restriction across provinces and districts 

during the lockdown period, time to travel to health facilities, as well as long waiting times at 

poorly staffed health facilities, and unpredictable medical cost, prevent people from seeking 

care in Lao PDR (26). Access to health care for the rural poor will continue to be challenging 

as the economy continues to suffer from the effect of the pandemic (26). 

Additionally, the COVID-19 related social stigma has likely led to low numbers of reported 

cases and close contacts. The social stigma associated with COVID-19 is more likely due to the 

novelty of the disease, the fright reaction by humans to the unknown, and the ease of 

association of fear with "other" (8). 

Finally, the routine surveillance system had many limitations especially in the limited 

resource setting of Lao PDR where the capacity to detect suspected cases varied throughout 

the country. These included access to facilities, staff numbers, staff training, 

knowledge/awareness and experience to identify suspected cases and collect samples, and 

access to laboratory equipment, specimen storage and transportation. The limited and 

inconsistent capacity could explain the reason why the surveillance initially focused on 

at/near border crossings (land and air arrivals) where there was greatest risk of importation. 

However, such a strategy had many disadvantages including low sensitivity, reduced 

surveillance resources in health care facilities and community, and false reassurance.  
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Mouchtouri (27) demonstrated that the airport entry screening worldwide between 24 

January and 17 February 2020 could only detect small numbers of COVID-19 cases (5.2%, 

95% CI 3.1-8.5, total cases = 271), while the health care system identified 77.5%. Additionally, 

this strategy could subsequently lead to a delay and reduction in a country’s surveillance 

capacity in health care facilities and community. Mouchtouri (27) stated that “investing in 

entry screening at airports might decrease resources from other important response 

measures including preparedness of the health care system, information campaigns to 

travellers and the communities, and stockpiles of medical supplies”. This may also lead to the 

public developing a false sense of security (27). Consequently, local transmission could be 

missed and recognized late in the pandemic leading to sustained widespread community 

transmission. As of Dec 2020, there was no other mechanism than strengthening health care 

facilities and community surveillances to detect downstream cases were they to occur.  

 Risk factors for COVID-19 

 Ages and genders 

The most common age group for confirmed and suspected cases detected in Lao PDR was 

age 15-to-<45 years. In our study, the higher proportion of females than males in the 

confirmed cases was unusual. However, this outcome only reflected upon six clusters 

consisting mainly of imported cases, which may be different from other countries with 

differences factors (such as human and financial resources, surveillance capacity, exposure, 

presentation for testing) and uncontrolled local transmission such as Thailand, USA and 

China.  

Adolescents and young adults might play a key role in the worldwide spread of COVID-19, 

because they are more involved in overseas study, business, work, and travel (28). In a report 

of South Korean imported COVID-19 cases, the 20-29-year-old age group weas the most 

affected (43.9%) followed by the 30-39-year-old (24%) and 40-49-year-old (11.7%) age 

groups (29). In Thailand, the age range of COVID-19 cases varied from 1 month old to 97 

years (average 37 years) (30). In the USA, the commonest age group was between 30- to 59-

year-old (31). The Center for Disease Control and Prevention in China (32) reported the most 

common age group diagnosed with COVID-19 was  30-79 years.  
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Kim (29) reported an early trend of imported COVID-19 cases in South Korea with 56.1% 

(96/171) and 43.9% (75/171) being male and female correspondingly. In Thailand, the male 

to female ratio of COVID-19 reported cases was 1.3 (1928/1518) (30). In the USA, where 

there was broader community transmission, COVID-19 risk was not associated with gender 

(male to female ratio = 0.99) (31). 

 Medical conditions 

Our study did not find any relationship between abnormal BMI and an increased length of 

viral clearance or hospitalization. This may be related to the small sample size. Evidence 

suggests that a higher BMI is associated with a higher risk of COVID-19 infection (33). Yet, our 

study found that most of the confirmed cases had normal BMI, followed by an underweight 

BMI, while the suspected cases had normal BMI followed by overweight BMI. While evidence 

suggests that being overweight and obese increases the risk of contracting COVID-19 by 13% 

and 25% respectively, being underweight may also increase the risk (33). Additionally, Kim 

(34) showed that underweight, overweight, and obesity are associated with poor outcomes 

among patients hospitalized with COVID-19 infection.  

 Locations 

Though the locations of the cases were not statistically significant when comparing between 

the groups, the study identified that most of the cases and their close contacts resided in the 

capital city followed by the tourist attracting Luang Prabang province. This result is not 

surprising given that the former has high population density and the later has high level of 

population movement especially in relation to tourism. In Thailand, the biggest numbers of 

reported COVID-19 cases 27.2% (1557/5716) were in the Capital city of Bangkok (30). 

Additionally, the difference in likelihood of detection by location may be explained by 

different levels of access to and presentation at facilities. 

 History of exposure or contact 

All confirmed cases reported contact with someone who was either a suspect or confirmed 

case. Furthermore, COVID-19 was commonly reported among those who shared the same 

household, social drinks/meals, or workplace. The close contact population at risk of having 

the infection were close family members, colleagues, and friends of the confirmed cases. The 

study also demonstrated positive associations between the increased exposure duration and 
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frequency with COVID-19 confirmed and suspected cases. However, our study found that 

short to medium exposure duration and 1-5 times exposure frequency were also common in 

the secondary confirmed cases (p<0.05). These findings highlight that contact patterns (the 

duration of contact, contact frequency, proximity to index case and types of activities) affect 

the risk of COVID-19 transmission (12). The combinations of face-to-face, direct physical 

contact, direct care and to a lesser extent other situation (exposure to contaminated objects 

or sharing an enclosed space) were associated with becoming suspected COVID-19 cases. A 

limitation of the exposure history is that ascertainment bias may occur since the study could 

only gain exposure/contact history from the confirmed cases and the reported close family, 

colleagues, and friends. The study may have missed other close contacts who were not able 

to be verified because they were not reported or known.  

 Clinical outcomes 

In terms of clinical outcome, our study found that 20% of the confirmed cases were 

asymptomatic, which is similar to some reports in the current literatures.  In South Korea, 

24.1% (34/141) of imported COVID-19 cases were reported to be asymptomatic within 5 days 

before or after, entry to South Korea (29). A living systematic review and meta-analysis 

reported an overall asymptomatic SARS-CoV-2 cases from 79 studies to be 20% (95% 

confidence interval [CI] 17-25%, prediction interval 3-67%) (35). However, it is different to 

other available evidence by Oran (36) who performed a narrative review of 16 different 

cohorts of which six of the cohorts reviewed were comparable to our study population  

(Diamond Princess,  U.S.S. Theodore Roosevelt, Charles de Gaulle Aircraft Carrier, Japanese 

Citizens Evacuated From Wuhan (China), Evacuated Spain/Turkey/the United Kingdom’s 

Greek Citizens, ,and Argentine Cruise Ship Passengers/Crew). The review found that the 

prevalence of imported asymptomatic SARS-CoV-2 infection accounted for about 40%, 60%, 

50%, 30.8%, 87.5%, and 81.3% in these cohorts respectively. The differences are likely 

associated with different approaches to sampling, the number of samples collected, types of 

populations and settings. Our study population arose from imported cases and was very small 

with largely a younger healthier group of people. This also likely represented the mild 

spectrum of COVID-19 disease (non-/mild pneumonia) which Wu (32) estimated to account 

for 81% of COVID-19 disease. Many of the countries affected by the pandemic to a larger 
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degree compared with Lao PDR, only tested symptomatic cases especially when their system 

became overwhelmed. 

Our participants’ most common clinical symptoms were consistent with the literatures (37), 

(38). Though diarrhoea has been a rare occurrence in reports (37), it was commonly found 

(46.7%) among the confirmed cases in our study. It is possible that the diarrhea was a result 

of concurrent infections which are likely to be common among travellers. However, our study 

population is small therefore it may not align with those from much larger cohorts. 

All confirmed cases were admitted to hospital as per the COVID-19 National operational plan. 

Yet most cases had mild symptoms and there were no deaths. This is likely associated with 

the fact that our study population mainly consisted of young healthy females with minor 

comorbidities and normal BMI. This is in contrast to other reports that indicate more severe 

outcomes with age ≥65 years (31), male patients with high BMI (39), and higher rates of co-

morbidities (31); (37). The case-fatality rate was reported by the Chinese Center for Disease 

Control and Prevention as 2.3% (1023/44 672) among confirmed cases, however no deaths 

were reported among mild and severe cases (32). The death rate was much higher in USA 

(5%) (31) and China (3.2%) (37). The high American death rate is likely linked to the higher 

rates of comorbidities (21.8%, n=287 320) with hospitalizations six times higher among 

patients with a reported underlying condition compared to those without reported 

underlying conditions (31). In addition, the American deaths were 12 times higher among 

patients with reported underlying conditions compared with those without reported 

underlying conditions (31). 

The demographics of the Lao population in general may provide some protection from more 

severe disease including the population age distribution, causes of death and disabilities, and 

incidence of overweight and obesity. The country’s young age groups likely provide some 

protection from COVID-19.  With as estimated population of 7, 214, 196 (low assumptions) in 

2020, about one third are age <15 years and almost half are aged 15-<45 years with only 20% 

of the population age ≥45-year-old (21). That is to say, the Lao PDR’s population pyramid is 

expansive type (stage 1 expanding) with a larger percentage of people in younger age groups 

(21), compared to the constrictive type with a lower percentage of younger people (stage 4 

contracting) of the USA (40) and China (9).  
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Furthermore, common causes of death and disability in the Lao PDR’s population are not risk 

factors for COVID-19. In 2019, the top 10 causes of death and disability (DALYs) were mainly 

associated with communicable, maternal, neonatal and nutritional disease such as neonatal 

disorders, lower respiratory infection, tuberculosis, and diarrheal diseases and to a lesser 

extent from non-communicable disease such as stroke, ischemic heart disease, congenital 

defects, diabetes, and chronic kidney disease (41). For the USA and China, the top 10 causes 

of DALYs in 2019 were primarily from the non-communicable diseases (42),(43) which were 

risk factors for COVID-19.   

Additionally, the incidence of overweight and obesity in Lao PDR, which is different from USA, 

is likely a protective factor from COVID-19. A national cross-sectional study using a stratified 

cluster random sampling of 2531 Lao people aged 18-64 years conducted in 2013, found 

9.7%, 17.5%, and 25.2% of the population being underweight, overweight, and obese 

respectively (44). The CDC reported the prevalence of obesity and severe obesity to be about 

42.4% and 9.2% respectively in 2017-2018 in the American population (45). However, a 

cross-sectional survey of 15 364 participants aged ≥15 year-old in southern China revealed a 

prevalence of overweight and obesity to be 25.8% and 7.9% respectively (46), of which the 

former was slightly higher than that of Lao PDR and the later was only one third of Lao PDR’s. 

Therefore, the risk of contracting COVID-19 is likely multifactorial. 

 Laboratory outcomes 

 Sample collections 

There was no delay in delivery and testing for the confirmed and suspected cases’ samples. 

Though almost all the confirmed cases had positive test results on their first specimen 

collection, a third of confirmed cases (33.3%, 5/15) had delayed sample collection of 5 days 

or more from symptom onset dates. Just over a quarter of the suspected cases (26.2%, 

11/42) also had delayed sample collection. This is quite concerning because late sampling 

likely increases false negative diagnoses. A systematic review of longitudinal studies of RT-

PCR test results in symptomatic SARS-CoV-2 revealed that the highest percentage virus 

detection (89% , 95% CI = 83 - 93) from nasopharyngeal sampling was between day zero and 

four post-symptom onset and decreased to 54% (95% CI = 47 - 61) after 10 to 14 days (47). 
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Additionally, it is less likely to detect live virus beyond day 9 of illness even in persistent high 

viral loaded patients (48). Other explanations for false negative results include low quality 

specimens, low viral load associated with samples collected earlier than day 0-4 of symptom 

onset, and low-quality specimen handling and transportation.  

 Viral clearance 

This study showed that most of confirmed cases including one asymptomatic case had viral 

clearance after 27 days resulting in prolonged hospital stay. An Italian study reported COVID-

19 viral clearance rates at 28 days to be between 58 % to 83 % (49). Most studies 

demonstrate faster viral clearance in asymptomatic individuals (48). This study was not 

specifically designed to identify a reason for a prolonged viral clearance in the confirmed 

cases, but it may potentially relate to the small sample size. Evidence suggests that there 

were positive associations between age older than 60 years, male gender, corticosteroid 

treatment (48), being severely ill or immune-compromised (38) and delayed viral clearance. A 

retrospective cohort study of 66 hospitalized COVID-19 patients found that fever and longer 

time from onset to hospitalization were associated with prolonged duration of viral shedding 

in COVID-19 patients (50). Due to the inconsistent reports of participants’ fevers, this study 

was not able to investigate the relationship between fever and delayed viral clearance. 

However, our study found a positive relationship between delayed viral clearances with time 

from symptom onset to hospitalization. Nonetheless, it should be noted that during 

hospitalization, no cases received any corticosteroid therapy but were treated with antivirals 

(Lopinavir/Ritonavir), an antimalarial and an antibiotic agent. Evidence suggests that antiviral 

therapy does not result in an increase in the 28-day viral clearance rate (49). 

 The investigation of COVID-19  

One of the main parts of this study was to introduce systematic collection of data from 

COVID-19 cases and their contacts. Our study found that the COVID-19 investigation in Lao 

PDR is interpersonally and politically sensitive and complex. It is known that the complexity of 

the investigation is likely associated with the lack of reliable diagnostic tools, the lack of 

specific management, limited data, and unprecedented impacts as well as COVID-19 related 

social stigma. In Lao PDR context, the limited human and financial resources further augment 
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all these challenges. Regardless of the complexity of the investigation of COVID-19 cases and 

their close contacts, this method would be feasible to implement as part of future epidemic 

waves with the use of Go. Data program. Additionally, there should be an emphasis on 

effective collaborative teamwork, open effective communications, improved COVID-19 

health literacy levels and resolving community engagement blockers. 

First, the comprehensive investigation of COVID-19 cases and their close contacts could be 

made simpler by the systematic data collection using the Go. Data program. The Go. Data 

tool is available globally to WHO staff, member states and Partners to support and facilitate 

outbreak investigations focusing on field data collection, contact tracing and visualisation of 

chains of transmission (2). Outbreak investigation involves collecting data via contact tracing 

and follow-ups which are not easy to carry out especially in the COVID-19 pandemic setting. 

Contact tracing is believed to be a vital tool for public health officials to effectively combat 

the outbreak; however, manual or semi-manual approaches have been used that are 

incredibly time-consuming, costly, and inefficient (51). After using Go. Data I found that the 

contact tracing and follow-up became easier, defining and understanding the chains of 

transmissions was easier, and the collected data could be exported and analysed easily using 

the Microsoft Excel program. This Go. Data tool can also be adapted to be used with other 

outbreak investigations. 

Second, effective collaborative teamwork is one of the keys to a successful COVID-19 

investigation. Since the pandemic, the Lao government and other local and international 

organisations have already proven that they have been working together proficiently. 

Emphasis should be put on reinforcing existing strengths and at the same time monitoring 

and identifying possible areas for improvement of the teamwork and mutual understanding 

at all levels. Additionally, there should be opportunities for the team to identify and utilize 

appropriate effective strategies to strengthen teamwork to address and minimise the 

weaknesses. 

Third, open effective communication is essential at all levels including the government, the 

ministry of health, NGOs, health care professionals, patients, and community. 

Communication is the thread to create a culture of trust within an organization, to effectively 

and efficiently achieve goals with the full faith and support of the team (52). The existence of 

trust between people means they understand one another, therefore it becomes their duty 
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(commitment) to take responsibility for the relationships (52). Additionally, open effective 

communication is the key to build community trust.  To build a community of trust and 

therefore improve people’s participation in testing and contact tracing efforts during COVID-

19 pandemic, public health officials and researchers must develop culturally competent 

mechanisms and transparent practices (53). 

Next, improving COVID-19 health literacy levels within the Lao population is crucial to 

facilitate participation of the community in the COVID-19 response. Health literacy implies 

the achievement of a level of knowledge, personal skills and confidence to take action to 

improve personal and community health by changing personal lifestyles and living conditions 

(54). Improving health literacy in populations provides the foundation on which citizens are 

enabled to play an active role in improving their own health, engage successfully with 

community action for health, and push governments to meet their responsibilities in 

addressing health and health equity (54).  

Lastly, the authority should also work on resolving potential blockers to community 

engagement which include access to tests and COVID-19 compensation. Though tests and 

hospitalization associated with COVID-19 were provided free by the government, access to 

test was initially available at NCLE only, then slowly progressed to a few central hospitals and 

after that to some provincial hospitals. Therefore, patients may not have come forward 

unless they were very ill. Additionally, there was no government support offered to people 

needing to stop work and quarantine at home while awaiting a result or being admitted to 

hospital if testing positive. Consequently, people may not have revealed if they were unwell. 

 Study limitations 

This study had many limitations including the nature of the study, the limited number of 

participants, incomplete access to medical records and the accuracy of the available data, 

and the inconsistent findings on the cases’ information. 

The first limitation is that the study relied on retrospective data collection due to limited 

available resources and time and competing priorities. This method of data collection is time 

consuming and prone to both type I and type II errors and the impacting the accuracy of the 

results. Furthermore, contact tracing mostly relies on human memory (51) and the 

willingness and ability of cases and contacts to share their personal information. These could 
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potentially create misinformation as well as increase recall, cognitive and confirmation 

biases. Nevertheless, if there had been a rapid increase in case numbers, the comprehensive 

FFX study may not have been feasible to do prospectively. However, the most valuable lesson 

learnt from the FFX study was having standardized data collection tools and rapid prospective 

data entry without necessarily needing all the components of the FFX study.   

The second limitation is that not all cases and their close contacts, nor potential contacts, 

participated in the study resulting in small study population size. In fact, the study could only 

identify 61% (83/137) of the potential close contacts. Additionally, the study failed to contact 

50 potential contacts whose contact statuses with the confirmed cases were unknown. About 

a quarter of confirmed cases (21%) and their close contacts fitting the case definition (27.8%, 

32/115) declined to participate in the study. Furthermore, the study population was quite 

small compared to the worldwide data and the epidemiologic curve was not typical, 

therefore it may not represent the real epidemiology of the disease in the country. Based on 

the epidemiological reports from other countries in the same region, it is likely that there was 

a much larger burden of COVID-19 in Lao PDR than this study detected. 

The third limitation relates to the limited access to medical records and the accuracy of the 

available data creating confirmation biases. Our study could only have access to some of the 

confirmed cases’ records and did not have access to the records of their close contacts. The 

access to the close contacts’ hospitalization data was very limited since the medical records 

were only available in hard copy and were not able to be retrieved. There was also a 

limitation in terms of the consistency of the available records from different sources. One of 

the reasons was that they were written in short notes which increased the chance of missing 

some of key information. Furthermore, the staff contributing to data collection did not 

receive official training due to competing priorities and resources.  

The last limitation is the inconsistent information of the cases identified during the 

investigation. The study could capture some information on the history and the links 

between a few of the confirmed cases and their close contacts. However, this was difficult to 

reflect in the chain of transmission diagram especially in relation to the origin of the infection 

and final status of the confirmed cases. The study relied purely on the available collected 

epidemiological data and current human resources with no access to genomic diagnostic 

facilities. The values of having access to the genomic test promptly are still questionable since 
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it is less likely to change the management and outcome of the confirmed cases and their 

close contacts. However, the genomic results might have helped to identify the origin of the 

infection and therefore help answer many uncertainties of the epidemiological findings and 

chains of transmission. 

Despite facing all of the study limitations, the study utilized collaborative information from 

interviewing patients’ multiple times and available records from the Epidemiological Unit and 

Laboratory Unit at NCLE and Communicable Disease Control Department of Health to 

minimise the potential biases. 

 Conclusion 

Our study detected an incidence of COVID-19 infection at 0.26 confirmed cases per 100,000 

and identified five chains of transmission. The mean secondary infection rate (SIR) in these 

clusters was 8% and the average rate of clinical manifestation in close contacts was 46%. The 

most affected age groups among the confirmed cases were 15-<45-year-olds (86.7%), with a 

female to male ratio of 2:1, and most were healthy individuals who imported the infection. At 

the time of diagnosis, 80% (12/15) were symptomatic. More than 50% of confirmed cases 

had a delayed diagnosis (≥3 days) and a viral clearance of 40.4 days. All confirmed cases were 

hospitalized as per the national protocol (an average length of stay = 37.9 days) with no 

major complications and associated deaths. Of all the participating close contact, a small 

number were health care workers and health laboratory workers.  Half had a short exposure 

duration (<60 minutes) and just over three quarters had short exposure frequency (1-5 

times). Among the suspected cases having any sample collection, the delay between the first 

date of symptom onset to the date of first sample collections varied from (-)7 to 13 days 

(mean = 1.8). 

 This FFX study is the first comprehensive COVID-19 investigation in Lao PDR. The findings and 

lessons learnt contribute to future policy and decision making. To maximize the benefits of 

the study and improve the accuracy of the results, it is possible to carry out the study 

prospectively by incorporating the FFX and Go. Data into current routine COVID-19 

investigations. The FFX study if adopted prospectively could potentially improve the contact 

tracing process by reducing time, increasing efficacy, reducing error and therefore improve 

the timely reliability of the data. Prospectively, the study would be able to gather larger close 
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contact numbers and more accurate data. 

The FFX study design and protocol are complex, therefore it is recommended to use the Go. 

Data program, emphasize effective teamwork and open effective communications, as well as 

address improved COVID-19 health literacy levels of the Lao community. Additionally, 

training on data collection and good medical record keeping are essential to improve the 

data accuracy. The FFX study would enable the early case finding, isolation and public 

education on COVID-19. To improve case finding, and reduce social stigma and diagnostic 

delay, there is a need to build community trust, community collaboration and education. All 

of this aims to control the pandemic and protect the most vulnerable groups in the 

community who are more likely to have high morbidity and mortality. 

Since the occurrence of the pandemic in Lao PDR it is evidence that, with support from WHO 

and other partners, the Lao government had responded effectively by making timely 

decisions to introduce and later ease public health and social measures (55). Lessons from 

other countries around the world show that the severity of COVID-19 has a significant burden 

on intensive care resources in hospitals, particularly in lower-and-middle income countries 

due to limited health finance and resources (39). Furthermore, in the absence of effective 

treatments, the best way to deal with the SARS-CoV-2 epidemic is to control the sources of 

infection (37). Since airport entry screening alone is not effective in preventing importation of 

COVID-19 cases, it could be used as a supplementary response measure to airport 

information strategies and to hospitals’ preparedness (27). Therefore, the Lao government 

should continue to strike a balance between health care resource distribution/utilization, 

resuming economic and social activities, and keeping the effective reproductive number (R0) 

below 1 utilizing appropriate NPI. This is an important goal to achieve and maintain until and 

even after effective vaccines become available (12). In addition to the recommended 

personal protective measures, supportive treatment and maintenance of social order, the 

other suggested strategies of early diagnoses, reporting, isolation, timely release of epidemic 

information (37) can be supported if this FFX approach is routinely adopted by NCLE for 

future outbreaks.   
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4.2.10 Appendices 

 Appendix 1: Medications the cases took during the current 

illness from January to June 2020 in Lao PDR 

 

Medications taken during the current 
illness 

Confirmed Suspected Discarded 
p value 

Number (%) 

Taking any medication during this 
current illness?                                                            

Yes 
No 

An antitussive drug 
Yes 
No 

An Antibiotic drug 
Yes 
No 

An analgesia/anti-pyretic drug 
Yes 
No 

A Vitamin (e.g., Vit C, multivitamin) 
Yes 
No 

Oral rehydration therapy (ORS) 
Yes 
No 

A traditional medicine 
Yes 
No 

An anxiolytic drug                                                 
Yes 
No 

An antihistamine drugs 
Yes 
No 

A bronchodilator drugs 
Yes 
No 

A throat lozenge 
Yes 
No 

 
 

7 (21.21)  
8 (12.90) 

 
4 (66.67) 

11 (12.36) 
 

3 (25.00) 
12 (14.46) 

 
3 (37.50) 

12 (13.79) 
 

1 (7.69) 
14 (17.07) 

 
1 (100) 

14 (14.89) 
 

0  
15 (16.30) 

 
0  

15 (15.96) 
 

0  
15 (16.48) 

 
0  

15 (15.96) 
 

0  
15 (16.48) 

 
 

18 (54.55) 
27 (43.55) 

 
2 (33.33) 

43 (48.31) 
 

7 (58.33) 
38 (45.78) 

 
4 (50.00) 

41 (47.13) 
 

8 (61.54) 
37 (45.12) 

 
0 

45 (47.87) 
 

1 (33.33) 
44 (47.83) 

 
1 (100) 

44 (46.81) 
 

4 (100) 
41 (45.05) 

 
1 (100) 

44 (46.81) 
 

1 (2.2) 
44 (46.81) 

 
 

8 (24.24) 
27 (43.55) 

 
0 

35 (39.33) 
 

2 (16.67) 
33 (39.76) 

 
1 (12.50) 

34 (39.08) 
 

4 (30.77) 
31 (37.80) 

 
0 

35 (37.23) 
 

2 (66.67) 
33 (35.87) 

 
0 

35 (37.23) 
 

0 
35 (38.46) 

 
0 

35 (37.23) 
 

0 
35 (37.23) 

 
 

0.145 
 
 

0.003 
 
 

0.266 
 
 

0.121 
 
 

0.562 
 
 

0.158 
 
 

0.759 
 
 

1.000 
 
 

0.158 
 
 

1.000 
 

1.000 
 

Total 15 (15.79) 45 (47.37) 35 (36.84) 95 (100) 



Chapter 4 |Applied Epidemiology of Infectious Diseases in Lao PDR 

4-89 

 Appendix 2:  The relationship between age and delay viral 

clearance of confirmed cases in Lao PDR 

(r = Pearson correlation coefficient) 

 Appendix 3:  The relationship between delay viral clearance 

and BMI of confirmed cases in Lao PDR  

(r = Pearson correlation coefficient) 
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 Appendix 4: Viral clearance and genders of COVID-19 

confirmed cases from January to June 2020 in Lao PDR 

Calculated using Stata, the Shapiro-Wilk W test for normal distribution of the relationship 

between male gender (gender=1) and delay viral clearance failed (p<0.05), unpaired T-Test 

could not be carried out. Therefore, the Two-sample Wilcoxon rank-um (Mann-Whitney) test 

was carried out, which showed no relationship between gender and delay viral clearance 

(p>0.05). 
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 Appendix 5: The relationship between the time from onset to 

hospitalization and delay viral clearance of confirmed cases in 

Lao PDR  

(r = Pearson correlation coefficient) 

 Appendix 6: The relationship between the length of hospital 

stay and the time to clearance on swab of confirmed cases in 

Lao PDR  

(r = Pearson correlation coefficient). 
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 Appendix 7: The relationship between the length of hospital 

stays and the Body Mass Index (BMI) of confirmed cases in 

Lao PDR  

(r = Pearson correlation coefficient) 

 Appendix 8: The relationship between the length of 

hospitalization with ages of the confirmed cases of confirmed 

cases in Lao PDR  

(r = Pearson correlation coefficient) 
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 Appendix 9. Characteristics of confirmed COVID-19 cases 

identified between January to June 2020 in Lao PDR 

Characteristics 

Confirmed cases 
Total 

Primary  Secondary  Imported 

Number (%) 

Gender                                                    Female  
Male 

1 (50.0) 
1 (50.0) 

5 (55.6) 
4 (44.4) 

4 (100) 
0 

10 (66.7) 
5 (33.3) 

Age group (years)                                         <15 
15-<25 
25-<35 
35-<45 
45-<55 
55-<65 
≥ 65 

0 
 0  
0 

2 (66.67)  
0  
0 
0 

0 
3 (42.86) 

3 (100) 
1 (33.33) 

2 (100) 
0 
0 

0 
4 (57.14) 

0 
0 
0 
0 
0 

0 
7 (100) 
3 (100) 
3 (100) 
2 (100) 

0 
0 

Ethnicity                                                  Lao-Tai 
Mon-Khmer  

Chinese-Tibetan  
Hmong-Lu- Miena 

2 (13.33) 
0 
0 
0 

9 (60) 
0 
0 
0 

4 (26.67) 
0 
0 
0 

15 (100) 
0 
0 
0 

Religion                                              Buddhism 
Laotian folk religion 

Christianity 

2 (13.33) 
0 
0 

9 (60) 
0 
0 

4 (26.67) 
0 
0 

15 (100) 
0 
0 

Education levels                         
No Formal Education 

Primary Schoola 
Secondary School 

High School 
Vocational School 
University/above 

 
0 
0 
0 
0 
0 

2 (33.33) 

 
0 
0 

3 (75) 
1 (33.33) 

2 (100) 
3 (50) 

 
0 
0 

1 (25.0) 
2 (66.67) 

0 
1 (16.67) 

 
0 
0 

4 (100) 
3 (100) 
2 (100) 
6 (100) 

Locations (Provinces)                         
Louang Prabang 

Vientiane capital 
Other provincesb 

 
0 

2 (16.67) 
0 

 
3 (100) 

6 (50) 
0 

 
0 

4 (33.33) 
0 

 
3 (100) 

12 (100) 
0 

Occupation                                   
Health care workers 

Working with animals 
Health laboratory workers 

Students 
Others  

 
0 
0 
0 
0 

2 (22.22) 

 
0 
0 
0 

3 (50) 
6 (66.66) 

 
0 
0 
0 

3 (50) 
1 (11.11) 

 
0 
0 
0 

6 (100) 
9 (100) 

BMI                                         
Underweight (BMI<18.5) 

Normal (BMI 18.5-24.9) 
Overweight (BMI 25.0-29.9) 

Obesity (BMI>30) 

 
0 

2 (25) 
0 
0 

 
3 (60) 
4 (50) 

1 (100) 
1 (100) 

 
2 (40) 
2 (25) 

0 
0 

 
5 (100) 
8 (100) 
1 (100) 
1 (100) 

Total 2 (13.3) 9 (60) 4 (26.7) 15 (100) 
a Religious education should be considered as primary school level  

b Other provinces include Attapeu, Bokeo, Bolikhamxai, Champasak, Houaphan, Khammouan, Luang Namtha, 

Oudomxai, ,Phongsali, Salavan, Savannakhet, Vientiane, Xaigna-bouli, Xekong, Xiangkhouang and Xaisomboun 
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 Appendix 10: Characteristics of subgroups of confirmed 

COVID-19 cases identified between January to June 2020 in 

Lao PDR 

Characteristics 

Confirmed cases 
p 

value 
Primary  Secondary  Imported 

Number (%) 

Delays between onset date & first sample collection date  
0 - 2 days 
3 - 5 days 
6 - 9 days 
≥10 days 

                  
0 

1 (33.33) 
1 (25.00) 

0 

 
4 (57.14) 
2 (66.67) 
3 (75.00) 

0 

                                                           
3 (42.86) 

0 
0 

1 (100) 

0.244                                          
 

Delays between onset date & first negative sample date 
(viral clearance)                                                                      

≤14 days (first two weeks) 
15 - 28 days (> first two to four weeks)  
29 -56 days (> first four to eight week) 

≥ 57 days (> eight weeks) 

                             
 

0 
0 

2 (20) 
0 

                                 
 

0 
2 (100) 

5 (50) 
2 (100) 

                                      
 

1 (100) 
0 

3 (30) 
0 

0.667 

Total 2 (13.33) 9 (60) 4 (26.67)  
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 Appendix 11. Oral Consent Script for Participants and Participant Information Sheet 
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 Appendix 12. Oral presentation at the 2nd Lao Infectious Disease Association  
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4.3  

Laboratory Findings of the First 

1000s Collected COVID-19 

Samples from January to August 

2020 in Lao PDR 
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“We have seen a lot of corporate citizenship 

and corporate responsibility coming out of 

our sector, but the question needs to be what 

was the real impact of that programme? Did 

you really make a difference or was it just for 

the headline?” 

 Phyllis Costanza, head of UBS Society and 

CEO Optimus Foundation 

 

 

 

 

 

 

 

 



Chapter 4|Applied Epidemiology of Infectious Diseases in Lao PDR 

4-106 

Table of Contents  

4.3 ......................................................................................................................................... 104 

4.3.1 Abbreviations and acronyms ................................................................................... 108 

4.3.2 Chapter Prelude ....................................................................................................... 109 

My role ......................................................................................................................... 109 

Lessons learned ............................................................................................................ 110 

Public health implications ............................................................................................ 110 

Acknowledgments ........................................................................................................ 111 

4.3.3 Abstract .................................................................................................................... 112 

Background .................................................................................................................. 112 

Methods ....................................................................................................................... 112 

Results .......................................................................................................................... 112 

Conclusions .................................................................................................................. 113 

4.3.4 Rationale for the study ............................................................................................ 114 

4.3.5 Aim and objectives .................................................................................................. 115 

Objectives ..................................................................................................................... 115 

4.3.6 Methods ................................................................................................................... 115 

Study design ................................................................................................................. 115 

Study population .......................................................................................................... 115 

Definitions .................................................................................................................... 116 

Data source .................................................................................................................. 119 

Descriptive and statistical analyses ............................................................................. 119 

Ethics ............................................................................................................................ 121 

4.3.7 Results ...................................................................................................................... 121 

Data source and quality ............................................................................................... 121 

Sample collection characteristics ................................................................................ 122 

4.3.8 Discussions and recommendations ......................................................................... 133 

Study limitations .......................................................................................................... 136 

Conclusions .................................................................................................................. 138 

Recommendations ....................................................................................................... 139 

4.3.9 References ............................................................................................................... 140 

4.3.10 Appendices ............................................................................................................ 142 



Chapter 4|Applied Epidemiology of Infectious Diseases in Lao PDR 

4-107 

Appendix 1. The rate of COVID-19 tests performed by provinces in Lao PDR between 

January to August 2020 (per thousand population*) ................................................. 142 

Appendix 2. The map of Lao PDR’s economic zones and Points of Entry (PoEs) ........ 143 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 4|Applied Epidemiology of Infectious Diseases in Lao PDR 

4-108 

4.3.1 Abbreviations and acronyms 

MoH  Ministry of Health 

NCLE  National Center for Laboratory and Epidemiology 

NPIs  Non-pharmaceutical interventions 

PoEs   Points of Entry 

RT-PCR  Real-time polymerase chain reaction 
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4.3.2 Chapter Prelude 

COVID-19 has been declared a Public Health Emergency of International Concern since 30 

January 2020. Due to the novelty of the disease, the availability and quality of data on the 

COVID-19 testing across the world especially in developing countries is quite limited. COVID-

19 test has been made available in Lao PDR since late January 2020 and the first confirmed 

case was identified on the 24 March 2020. Nevertheless, the data on the number of tests and 

positive rates were not readily available. My supervisor had been Head of the Laboratory Unit 

at the National Centre for Laboratory and Epidemiology (NCLE), before being promoted to 

the Director of NCLE, and asked that I undertake an analysis of the COVID-19 laboratory data. 

 My role 

The dataset used in this analysis had been collected as part of the public health response. 

Details for the suspected case investigation forms and specimen collection were collected by 

trained public health professionals and trained health care workers in the provincial and 

central hospitals across Lao PDR. The forms and specimens were sent to the responsible 

laboratories for testing. After that, the cases were reported to the epidemiology unit at NCLE. 

All laboratory results were sent to NCLE for verification and issuing of the final results. All the 

suspected case investigation forms and test results across the country have been sent to 

NCLE for data entry and reports. 

I carried out the data analysis plan and obtained ethical clearance from the ANU ethic 

committee and the National Ethics Committee for Health Research of the Lao People’s 

Democratic Republic. The initial plan was to analyze the first 1000 laboratory cases. However, 

to improve our understanding of the significance of the current testing criteria and provide 

up to date public health recommendations and impacts, the analyzed data was extended to 

the most currently available data, which exceeds 1000. After discussing with the team 

responsible for the data entry and my supervisors, it was agreed that the most reliable 

updated data would be up to the end of August 2020. After obtaining the required dataset, I 

performed the data cleaning and initiated the data quality assessment. I subsequently 

reviewed relevant protocols and information from NCLE and WHO, performed the literature 
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review, and the data analysis according to the current national strategy. 

 Lessons learned 

The project has taught me many important lessons including how a neglected dataset can be 

a valuable tool, acceptance of imperfect datasets, the skills to manage imperfect datasets, 

and data analysis using Microsoft Excel. In addition, I developed my skills and knowledge in 

interpreting data and results to make meaningful public health recommendations.  First, this 

data analysis made the laboratory dataset, which had been somewhat neglected, valuable to 

address current questions and issues, especially in the light of the current COVID-19 

pandemic strategies and responses.  Next, with the country's limited financial and human 

resources, and the high turnover in the number of tests the quality of datasets can be 

adversely affected. This is emphasized further when the workplace has high workloads, 

competing priorities, and inexperienced staff. Additionally, I have further strengthened my 

data handling skills in the Excel program to clean the data using various Excel functions 

including "sort", “Filter”, “LOOKUP” and “VLOOKUP”. The “sort” and “Filter” functions are 

very useful to check for missing, duplicated, incorrect or misspelled data. The “LOOKUP” and 

“VLOOKUP” function was utilized to group numbers into different intervals and when “group” 

function in a Pivot table could not be used. Furthermore, I have strengthened my skills in the 

use of Pivot Tables and the creation and design of various graphs and charts, especially the 

epidemiological curve during the analysis stage. Lastly, with the meticulous input from my 

supervisors, literature reviews, and critical thinking, I have learned to develop skills and 

knowledge in data interpretation and formulate public health recommendations. 

 Public health implications 

This project has had many important public health implications for communities, health care 

providers, local health authorities, and the Lao government. Firstly, improving COVID-19 

health literacy on indicators for testing, time, and location of the available testing services 

should be appropriately addressed in the community to improve the value and efficacy of the 

tests. Additionally, regular training and a minimum of yearly refresher training on COVID-19 

surveillance, data, and specimen collection and management should be made available for 

front-line health care workers and primary health care providers to improve and maintain 
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quality of the system. These strategies will ensure early recognition, investigation, reporting 

of suspected cases, case identification, contact tracing, and controlling of the pandemic. 

Furthermore, effective strategies from local health authorities and the government are 

required to regularly monitor and assess the efficacy of the current testing policies.  
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4.3.3 Abstract 

 Background 

The novel Coronavirus disease (COVID-19) a global major concern because it easily spread 

from a local outbreak to a global pandemic, there is a high mortality rate especially in high-

risk populations, and no specific treatment nor vaccine readily available by February 2021. 

The current diagnosis of the disease depends only on a specific laboratory test (a real-time 

reverse transcription polymerase chain reaction (rRT -PCR) test). There is currently no 

recommended standard number of tests per population or available reliable quality 

laboratory data in many countries, especially in Lao PDR. This study describes the 

characteristics of laboratory COVID-19 testing and those tested from January to August 2020 

in in Lao People's Democratic Republic (Lao PDR) to improve our understanding of the 

pandemic, the risks it poses in different populations, and assess the implemented 

interventions.  

 Methods 

This is a retrospective cross-sectional study of existing laboratory data collected as part of 

routine epidemic response activities from January to August 2020 in Lao PDR. The descriptive 

analysis, based on proportions and rates for testing indications, gender, age groups, 

locations, nationalities, countries travelled from and test results, was carried out on all the 

laboratory samples collected from reported suspected cases, confirmed cases and contacts, 

as well as all those identified entering the Lao border. The study also calculated the percent 

positivity, the cumulative tests per confirmed case, the positivity rate, and the national and 

provincial rate of COVID-19 tests performed per 1000 population in Lao PDR.   

 Results 

There was a total of 34 385 samples collected s and tested for COVID-19 with a mean of 162 

samples per day (min = 0, max = 831). In January, 18 samples collected (<1% of all samples 

collected), with a peak in June (26.1%, n=8983) to July (27.2%, n=9350) and reduction in 

August (20.3%, n=6966). Only 115 (0.3%) positive samples were identified. Most of the 

collected samples (83.2%, n=28 604) were from Entry workers crossing the border into Lao 
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and only 0.6% (n=199), 9% (n=3 096), and 0.6% (n=220) were from confirmed cases, 

suspected cases, and contacts of the confirmed cases, respectively. The cumulative tests 

conducted per confirmed case was estimated to be around 1 562 (34 385/22) and the 

percent positivity rates were 0.3% (Test over test), 0.1% (People over tests), and 1.4% 

(People over people). The COVID-19 positivity rate among samples from the confirmed cases 

having viral clearance tests was 65% and from the close contacts was 22.8%. Most of the 

samples came from people in Vientiane capital (38.2%, n=13 117). More than half (59.3%) 

were from males. The highest proportion of people tested were in young adults (18-<35-

years, 62.5%). The majority were Lao people (68.1%), and 24.8% were Chinese. More than 

half of Entry workers were returned Lao workers (64.7%, 18 501/28 604) and most of the 

foreign national entry workers were Chinese (84.1%, 8 443/10 040). Nationally the 

cumulative COVID-19 tests per 1 000 people was estimated to be 4.8. Three of nine medium 

risk provinces had the highest testing rates and only two of the five high risk provinces had a 

testing rate above the national testing rate. 

 Conclusions 

With all the current available resources, Lao PDR has been able to increase laboratory 

capacity to accommodate the surveillance and outbreak investigations of the COVID-19 

pandemic. Given the natures and outcomes of COVID-19 infection, large numbers of tests are 

necessary regardless of the low numbers of positivity rates. The major city affected by the 

pandemic was the capital city and the middle age groups affected the most.  The 

government’s decision to focus testing on incoming workers and international airline arrivals 

was yet to show its efficacy. Potential areas for improvement include enhancing quality of 

COVID-19 data by utilizing a robust system and improved medical records, regularly 

monitoring, and assessing factors affecting sample collection and testing rates in different 

provinces, regularly sampling those in high-risk occupations, Entry workers, and travellers.  
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4.3.4 Rationale for the study  

Since the emergence of COVID-19 infection, an accurate total number of infected people in a 

particular country is unknown because many countries have only been able to identify the 

confirmed cases and the infectious status of the population who have been tested (1). The 

number of the identified cases depends on a country’s ability to test, and the numbers of 

tests undertaken. The number of confirmed cases, the number of tests relative to the size of 

the outbreak, and the timing of testing are essential to improve our understanding of how 

the virus is spreading, and how a country is responding and controlling the pandemic (2). Test 

results are essential for individuals to guide their treatment, for public health officials to track 

the pandemic state and for policymakers to guide their decisions (3). Nevertheless, due to 

the novelty of COVID-19 an expert consensus on a recommended target for the raw number 

of tests or the rate of tests per capita is not currently available (4). Additionally, availability 

and quality of data on COVID-19 testing across the world varies significantly.  

The data for COVID-19 tests in many countries especially in the Southeast Asia region is still 

limited. Similarly, in Lao PDR the COVID-19 laboratory data are not yet standardized, readily 

available, and sharable between sectors or units in the government and non-government 

organizations. Available, reliable laboratory data are crucial to improve our understanding of 

the virus, the pandemic, and effects in Lao PDR, so that effective appropriate preventative 

measures, surveillance and outbreak investigations can be put in place. These are essential 

components to inform policy makers to improve strategies for targeted interventions 

according to the needs of the society by directing attention to the settings, activities, and 

socioeconomic factors. 
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4.3.5 Aim and objectives 

This study aims to describe the characteristics of laboratory COVID-19 testing and those 

tested from January to August 2020 in Lao PDR to improve our understanding of the 

pandemic, the risks it poses in different populations, and assess the implemented 

interventions. 

 Objectives 

The objectives of the study are to 

1. Describe characteristics of those people who had samples collected, 

2. Calculate the percentage of all RT-PCR tests conducted that were positive (percent 

positivity), 

3. Calculate the cumulative tests conducted per confirmed case, 

4. Calculate the positivity rate among the confirmed cases having viral clearance tests, the 

contacts, and the reported suspected cases, 

5. Estimate the national rate of COVID-19 tests performed per 1000 population and in 18 

provinces across the country. 

4.3.6 Methods 

 Study design 

This is a retrospective cross-sectional study of existing data collected from January to August 

2020 as part of COVID-19 routine epidemic response activities in Lao PDR. 

 Study population 

The most completed and up to date national COVID-19 notification data was used in the 

study. The study population includes all people who had their respiratory specimens sent for 

COVID-19 testing at all COVID-19 testing laboratories across Lao PDR and verified at NCLE 

from January to August 2020.  
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 Inclusion criteria 

An individual with respiratory samples tested for COVID-19 between January to August 2020 

because of one of the following testing indicators: 

1. Suspected case, or  

2. Confirmed case testing for diagnosis and clearance, 

3. Close contact,  

4. Other testing indicators:  occupational exposure, passenger, student, tourist, worker, 

unknown (see definitions in the “definition of other testing indicators” below) 

 Exclusion criteria 

An individual with samples collected outside the period between January to August 2020. 

 Definitions 

 Case Definitions 

The definitions for suspected, confirmed, and close contact of COVID-19 cases used in this 

analysis are the definitions used by NCLE, the 5th version (last updated on 2nd June 2020) 

adapted from the WHO definitions (5) (Table 1 includes details of the definitions and the 

schedule for testing). 
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Table 1. Definitions of COVID-19 case, testing indicators and time of testing 

Testing 
indicators 

Definitions Testing schedule & comments 

Suspect 
COVID-19 
case 

A or B 
A: A person with: 

• Fever of ≥37.5oC or reported history of fever; OR 

• Any respiratory symptoms; OR 

• Loss of smell OR taste 

    AND  14 days before illness onset had: 

• Close contact with a confirmed case of COVID-19 infection; 

OR 

• A history of travel from affected countries. 

B: SARI cases regardless of exposure history (National Case 

Definition of SARI as below) 

• History of fever or measured fever ≥ 38 C°; AND  

• Cough; AND  

• onset within the last seven days; AND  

• requires hospitalization 

Tests carried out at the time 
of investigation if case 
definition fulfilled 

Confirmed 
Case 

A person with laboratory confirmation (RT-PCR) of COVID-19 
infection, irrespective of clinical signs and symptoms 

After diagnostic tests 
confirmation, clearance tests 
undertaken at day 7 post 
treatment/isolation (2 
negative test 24-48 hours 
apart), day 14 and 21. 

Close 
contact 

A person who experienced any one of the following exposures 

during the 2 days before and the 14 days after the onset of 

symptoms of a confirmed case: 

1. Face-to-face contact with a confirmed case within 1 meter 

and for more than 15 minutes; 

2. Direct physical contact with a confirmed case; 

3. Direct care for a patient with confirmed COVID-19 disease 

without using proper personal protective equipment; OR  

Other situations as indicated by local risk assessments (including 
cleaners without proper PPE and conveyances seated in the same 
row and two rows in front and behind the confirmed case). 

Tests are expected to be 
carried out at day 2-3, 7 and 
14 post exposure if 
asymptomatic. Additional 
tests may be carried out if 
they become symptomatic at 
any stage during or post 
isolation period.  

Occupational 
exposure 

A person whose occupation places them at high risk of contracting 
COVID-19 including health care workers or health care facilities’ 
workers, people working in quarantine accommodations or 
centres, and people working at the country’s ports of entry or 
airports 

Tested if become a suspected 
case or rostered to work at 
the COVID-19 treating centre 
or hospital (two tests, one 
before & one after the duty) 

Entering 
student 

A person who is either returned Lao or foreign students & enter 
Lao borders and asymptomatic 

Tested upon entry at Lao 
border 

Entering 
worker 

A person who is either returned Lao or foreign workers whose 
reason for travelling is “work” & enter Lao borders and 
asymptomatic,   

Tested upon entry Lao border 
or at an isolation centre 

Entering 
Tourist 

A person who is a returned Lao or foreign tourist entering Lao 
borders and asymptomatic 

Tested upon entry at Lao 
border 

Other 
Passenger 

A person who is travelling into the country and does not fit any of 
the above testing indicators and asymptomatic 

Tested upon entry at Lao 
border 

Unknown 
A person who did not fit any of the above testing indicators and 
not otherwise defined 

Unknown 
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 Other testing indicators 

Other testing indicators were for high-risk population groups with definitions and testing 

schedules detailed in Table 1.  

1. Occupational exposures are those at the time of testing residing in Lao PDR and whose 

occupation is high risk of contracting COVID-19 including health care workers or health 

care facilities’ workers, people working in quarantine accommodations or centers, and 

people working at the country’s ports of entry or airports. This group will be test if they 

become suspected cases. Additionally, health care workers who are rostering to work at 

the COVID-19 treating center or hospital are expected to receive two tests, one before 

and one after their duty even they do not fit the suspected case definition. 

2. Students are either returned Lao or foreign students who enter Lao borders even though 

they are asymptomatic, 

3. Workers are either returned Lao or foreign workers whose reason for travelling is “work” 

and enter Lao borders even though they are asymptomatic, 

4. Tourists are returned Lao or foreign tourists who enter Lao borders even though they are 

asymptomatic, 

5. Passengers are those who were travelling from overseas and do not fit any of the above 

testing indicators even though they are asymptomatic,  

6. Unknowns are those who did not fit any of the above testing indicators. 

 Definitions of provinces’ risk levels 

For the study purposes, Lao PDR’s 18 provinces were categorized into low, medium, and 

high-risk groups according to their geographic locations (border crossing points with 

countries with COVID-19 outbreaks and economic corridors) and likelihood of high numbers 

of international travelers crossing through the border points (Appendix 2). 

1. High risk group: Champasak, Savannakhet, Luang Namtha, Bokeo, and Vientiane capital. 

These provinces share borders with countries that had large COVID-19 outbreaks, 

especially China and Thailand, and are likely to have high numbers of international 

travelers transiting border crossing points. 
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2. Medium risk group: Attapeu, Bolikhamxai, Houaphan, Khammouan, Louang Phabang, 

Phongsali, Salavan, Xaignabouli, and Xekong. These provinces share borders with 

Thailand, and countries with smaller COVID-19 outbreaks including Vietnam and 

Cambodia and are likely to have medium numbers of international travelers transiting 

through border crossing points. 

3. Low risk group: Oudomxai, Vientiane, Xaisomboun, and Xiangkhouang. Apart from 

Xiangkhouang who has a border crossing point with Vietnam, the rest do not share 

borders with neighboring countries and therefore all of them are less likely to have any 

international travelers. 

 Data source 

The data used for this study were aggregated laboratory data of all COVID-19 tests 

undertaken at all COVID-19 testing laboratories across Lao PDR and verified at the NCLE from 

January to August 2020. 

 Descriptive and statistical analyses 

Descriptive analysis (proportions and rates) was undertaken based on the variables including 

testing indication, gender, age group, location of usual residence for the person sampled, 

nationality, countries travelled from, RT-PCR result, and type of sample using Microsoft Excel 

(2010). The study also calculated percent positivity, cumulative tests per confirmed case, 

positivity rate among report suspected case, and test rates per one thousand populations 

using the formula definitions below. All proportions and rates were calculated for the total 

data compiled to the end of August 2020. 

 Percent positivity 

The laboratory test percent positivity is the percentage of positive RT-PCR tests among all the 

RT-PCR tests performed. The percent positivity can be calculated using three different 

formulae (6) (Figure 1). This study calculated the percent positivity using all these formulae to 

compare the rates and demonstrate their differences. It should be noted that for ‘people 

over people” if a person has multiple tests with some positive and some negative, they are 
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only considered as ‘person with a positive test’. 

 

Figure 1. Percent positivity formulas (adapted from the National Center for Immunization and Respiratory 

Diseases (NCIRD)(6)) 

 Cumulative tests conducted per confirmed case and per person 

tested 

The cumulative tests conducted per confirmed case is the total number of all tests reported 

for the time period divided by the number of confirmed cases (2). 

The cumulative tests conducted per person tested is the total number of all tests reported 

for the time period divided by the number of individual people tested for COVID-19 to the 

same point in time. 

 Positivity rate among samples of cases and contacts 

The positivity rate among the samples of confirmed cases having viral clearance tests or the 

close contacts or the reported suspected cases are the number of positive tests of each 

group divided by the total numbers of confirmed or contact, or reported suspected samples 

tested, respectively. 

 Rate of COVID-19 tests performed per 1000 population 

The rate of COVID-19 tests performed per 1000 population is calculated based on the 
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numbers of tests in each province and the estimated population based on “Lao Population 

Projections, 2015-2045” (6). 

 Ethics 

This study complies with the waiver of consent requirement outlined by the Australian 

National Statement on Ethical Conduct in Human Research 2007, Section 2.3.10 and has 

been approved by the ANU ethic committee (Protocol number 2020/247). Additionally, it has 

also been approved by the National Ethics Committee for Health Research of the Lao 

People’s Democratic Republic (Submission ID: 2020.50. NW).  

4.3.7 Results 

 Data source and quality 

The laboratory data from January to August 2020 were provided in two Microsoft Excel files 

from the epidemiological unit at the NCLE (“all laboratories” file and “suspected and 

confirmed cases” file). The two files did not use the same variables and contained many 

missing data. It was also found that data were sometimes entered into the wrong variables. 

Even though physical data collection forms were available for reference to help with the 

missing data, due to limited time and resources they were not able to be obtained for this 

study. The combined data were cleaned in the excel format by filling the missing data as 

much as possible and as accurate as possible. The variables with the most completed data 

were chosen to be analysed and the incomplete one was removed. The known duplicates 

were manually checked and then removed. The additional duplicates were removed using 

“remove duplicates” in the “Data tool” of the Microsoft Excel. After that, the final version of 

the combined data was analysed (Figure 2). 

As the unit identification number was missing from most of the individual sample data, 

therefore it was impossible to estimate the actual number of individuals who had at least one 

sample collected. Therefore, it was necessary to utilize the collaborative data from NCLE 

during the same period. According to the COVID-19 daily report (7), the total cumulative 

numbers of reported cases were 1633 consisting of 1241 suspected cases, 22 confirmed 

cases (people with positive test), 370 returned workers. Of the total cases, 1611 people 
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tested negative for COVID-19. 

 

Figure 2. Numbers of COVID-19 Laboratory samples from January to August 2020 in Lao PDR 

 Sample collection characteristics 

A total of 34 385 samples were collected and tested for COVID-19 from January to August 

2020. Overall, the numbers of samples collected varied daily with a mean of 162 samples per 

day (min = 0, max = 831) (Figure 3). Very few tests (<1%, n=18) were carried out in January, 

they peaked in June (26.1%, n=8983) to July (27.2%, n=9350) and then slightly reduced in 

August (20.3%, n=6966) (Figure 4.). 

 Testing indicators 

More than three quarter of the collected samples (83.2%, n=28 604) were from Entry 

workers. Passengers, Entry students, and Occupational exposures comprised 2.6% (n=886), 

1.5% (n=519), and 0.1% (n=47) of the total samples, correspondingly (Table 2). The samples 

from the confirmed, the suspected cases, and the contacts of the confirmed cases 

constituted 0.6% (n=199), 9% (n=3 096), and 0.6% (n=220) respectively. The positivity of 

clearance tests was 65% (115/177). The clearance tests varied from zero to 15 tests (median 

= 8) per case. For unclear reasons, one confirmed case did not receive a clearance test and 

two confirmed cases did not return negative results for any of their clearance tests. The 47 

samples tested for an Occupational exposure indication was collected from 43 individual 

health care workers and four individuals who worked in health care facilities. 
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Figure 3. Daily numbers of RT-PCR samples collected by test outcome from January to August 2020 in Lao PDR 
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Figure 4. Monthly numbers of RT-PCR samples collected, by indication for testing from January to August 2020 in Lao PDR (Note: Refer to Table 1 for Testing Indicator definitions). 
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 Demographic characteristics 

 Genders, ages, and nationalities 

Of all the samples collected, more than half (59.3%) were from males (Table 2). The highest 

proportion were in young adults (18-<35 years) (62.5%), followed by middle-aged adults (36-

55 years) (20.5%) (Figure 5). Over two thirds of the samples were from Lao people (68.1%, 

n=23 425) and almost a quarter were from Chinese (24.9%, n=8544) (Table 2). Of the total 

numbers collected from Entry workers (n=28 604), above half (64.7%, n=18 501) were 

returned Lao workers (Figure 6). Additionally, Of the foreign national Entry workers, most 

were Chinese (84.1%, 8 443/10 040). Of the samples collected from Entry students, most of 

them (95.2%, n=494) were returning Lao students. Of the samples collected from other 

passengers, just over half (52.3%, n=463) were Lao.  

 

Figure 5. Age groups of cases whose COVID-19 respiratory samples (N = 34 385) were collected in Lao PDR from 

January to August 2020 
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Figure 6. Numbers of samples collected from workers by countries where they came from January to August 2020 in Lao PDR
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Table 2: Characteristics of cases whose COVID-19 respiratory samples (N = 34 385) were collected in Lao PDR 

from January to August 2020 

* Refer to Table 1 for Testing Indicator definitions  

 Travel history 

The highest numbers of collected samples were from those people with an overseas travel 

history, especially Entry workers, and remained highest from May until August (Figure 4.). 

Characteristics Numbers of samples (%)   

Testing indicators                                                           
Total tests confirmed cases 

Confirmation tests of the confirmed cases  
Clearance tests of the confirmed cases 

Suspected cases 
Contacts 

Other Passengers* 
Occupational exposures*  

Entry Workers* 
Entry Students* 
Entry Tourists* 

Unknown* 

 
199 (0.6)   

  22 (11%) 
177 (89%) 

3 096 (9.0) 
220 (0.6) 
886 (2.6) 

47 (0.1) 
28 604 (83.2) 

519 (1.5) 
143 (0.4) 
671 (1.9) 

Gender                                                                                            
Male             

    Female    
Unknown 

 
20 377 (59.3) 
12 262 (35.7) 

1746 (5.1) 

Nationalities                                                                               
Chinese 

Lao 
Thai 

Vietnamese 
South-East Asia Region (excluded Thailand) 

Western Pacific Region (excluded China, Lao PDR & Viet Nam) 
European Region 

Region of Americas 
African Region 

Unknown 

 
8 544 (24.9) 

23 425 (68.1) 
747 (2.2) 
791 (2.3) 

5 (0.01) 
216 (0.6) 
101 (0.3) 

42 (0.1) 
3 (0.01) 

511 (1.5) 

Countries travelled from                                                               
China 

Lao PDR 
Thailand 
Vietnam 

South-East Asia Region (excluded Thailand) 
 Western Pacific Region (excluded China, Lao PDR & Viet Nam) 

European Region 
Region of Americas 

Eastern Mediterranean Region 
African Region 

Unknown 

 
9 083 (26.4) 

2 600 (7.6) 
13 239 (38.5) 

1 222 (3.6) 
82 (0.2) 

708 (2.1) 
145 (0.4) 

93 (0.3) 
1 (0.0) 
1 (0.0) 

7 211 (22) 

RT-PCR results                                                        
Positive (detected) 

Negative (not detected) 
Inconclusive 

Rejected 

 
115 (0.3) 

34 267 (99.7) 
1 (0.0) 

2 (0.01) 
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Furthermore, one third (38.5%, n=13 239) and one quarter (26.4%, n=9 083) of the samples 

were collected from people travelling from Thailand and China, respectively (Table 2).  

 Geographic information 

Overall, most of the samples came from people residing in Vientiane capital (38.2%, n=13 

117), Savannakhet (17.1%, n=5 875), and Khammuane (12.1%, n=4 142) provinces which was 

consistent with the origins of the Entry workers’ samples (Vientiane capital: 34.3%, n= 9 804;  

Savannakhet: 19.4%, n=5 535; and Khammuane: 13.8%, n=3 950) (Figure 7). 

The samples of the confirmed cases came from only three provinces, mainly Vientiane Capital 

(85.4%, n=170), followed by Luang Phabang (11.1%, n=22). Xaysomboun had the least (3.5%, 

n=7). The highest number of contact and suspected case samples were from Vientiane capital 

(66.8%, n=147 and 53.4%, n=1654 respectively).  

Of the total samples from occupational exposure, 87.2% (n=41) were from Vientiane Capital 

and the rest were from Luang Phabang. 

 Mortality 

Our study also found that there was zero cumulative number of deaths associated COVID-19 

and one death of unknown causation tested negative for COVID-19. 
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Figure 7. Testing indicators by provinces from January to August 2020 in Lao PDR 
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 Sample test results 

Of the total collected samples, only 115 (0.3%) samples tested positive for COVID-19 peaking 

in April (58.3%, n=67) (Table 2, Figure 4). It should be noted that our study identified 63.6% 

(n=14) of all confirmed cases as close contacts (secondary confirmed cases) of the primary 

confirmed cases. There were 140 samples collected from the secondary confirmed cases of 

which 58.6% (n=82) samples tested positive for COVID-19.  

 Percent positivity 

By the end of August, the percent positivity rates were  

1. Test over Test = 115 positive tests ÷ 34 382 total tests x 100% = 0.3%  

2. People over Tests = 22 positive people ÷ 34 382 total tests x 100% = 0.1%  

3. People over People = 22 positive people ÷ (22+1611) people tested x 100% = 1.4%  

 Cumulative tests conducted per confirmed case and per person tested 

Cumulative tests per confirmed case = 34 385 tests ÷ 22 confirmed cases = 1562 

tests/confirmed case 

Cumulative tests per person tested = 34 385 test ÷ 1633 people tested = 21 tests/person 

 Positivity rate among cases and their samples 

The COVID-19 positivity rate among samples from  

1. The confirmed cases having viral clearance tests = 115 positive confirmed case samples ÷ 

177 confirmed case samples x 100% = 65%  

2. The close contacts = 82 positive secondary confirmed case samples ÷ (140 secondary 

confirmed case samples + 220 close contact samples) x 100% = 22.8%  

3. The reported suspected cases.  It was not possible to identify which confirmed cases or 

close contacts with positive result were once suspected cases so cannot report on 

positivity rate among all individuals who were a suspected case at some stage.  
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 Rate of COVID-19 tests performed per 1000 population 

The nationwide testing rate for COVID-19 from January to August 2020 in Lao PDR 

(cumulative COVID-19 tests per 1000 people) = 34 385 collected samples ÷ 7,231,211 Lao 

PDR estimated Midyear Population (8) x1000 = 4.8 per 1000 population (Map 1 and 

Figure 8)  

Though Vientiane capital and Savannakhet were the two provinces with the highest 

number of samples tested, the three provinces with the highest testing rates were from 

the medium risk group namely Xaiynabouli (31 tests/1000 population), followed by 

Xekong (13.1 tests/1000 population), and Khammouan (9.6/1000 population). Among the 

five high risk provinces, Savannakhet and Luang Namtha’s test rates were slightly higher 

than the national test rate, whereas Champasak, Bokeo and Vientiane Capital rates were 

around two third, almost half and 1/5th of the national rate, respectively. 

 

 

Map 1. The rate of COVID-19 tests performed by provinces in Lao PDR between January to August 

2020 (per thousand population*) 
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Figure 8. The rate of COVID-19 tests performed by provinces in Lao PDR between January to August 2020 (per thousand population*)
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4.3.8 Discussions and recommendations 

This is the first study to describe the COVID-19 laboratory data in Lao PDR. Laboratory data is 

essential to guide case management and to improve public health staff understanding of the 

COVID-19 pandemic within the community to help inform government response and control 

policies. The lack of available recommended target for number of tests or the rate of tests 

per capita together with the limited access to reasonable quality COVID-19 testing data in the 

country could potentially affect the country’s pandemic response.  This study had successfully 

carried out a descriptive data analysis on COVID-19 laboratory data from January to August 

2020 in Lao PDR. The study described imported cases with absence of reported cases in the 

community, increasing numbers of tests to accommodate the pandemic, tests carried out in 

high-risk groups including travellers and people with high-risk occupational exposures, and 

calculated the percent positivity, the cumulative tests conducted per confirmed case, the 

positivity rate, the national and provincial rate of COVID-19 tests performed per 1000 

population in Lao PDR. 

Our study found that many of the confirmed cases were imported and there was absence of 

evidence of widespread community transmission. Accessing data to assess whether hospital 

admission rates or the population mortality rate changed during this study period compared 

to prior to the pandemic might provide some useful information to assess any impact of 

otherwise undetected community transmission. 

Based on the data, our study could not estimate the proportion of people arriving from 

another country who met criteria for testing nor the proportion of those who were tested. It 

should be noted that there was also a possibility of illegal travellers, workers, and passengers 

entering Lao borders without detection, which could at some point in time potentially trigger 

community transmission. The government introduced Points of Entry (PoE) training 

nationwide in April 2020 to focus on early detection of imported COVID-19 cases.  It remains 

to be seen if the country’s effort testing people with an overseas travel history (air, road and 

boat travel) and identifying whether they were entering workers, passengers, or students 

have public health measures with an impact.  
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Meanwhile, COVID-19 surveillance was established and adapted at the community level. In 

late April, online training for the close contact follow-up protocol was carried out at the 

provincial and central level. Subsequently provincial health officers provided training and 

supervision for district health officers. Community level event-based surveillance training for 

Vientiane capital health officers was carried out in late May, then multisource surveillance 

commenced. COVID-19 and Severe Acute Respiratory Infection (SARI) surveillance were 

harmonized in early June. However, our study was not designed to identify evidence of how 

well the system is performing and being monitored.  

Regardless of the wide variability of the daily samples’ collection numbers, the study revealed 

that COVID-19 testing in Lao PDR dramatically increased following identification of the first 

few confirmed cases. The increasing numbers of tests from the high-risk groups were 

consistent with the COVID-19 laboratory response policy initiated in the 3rd week of April 

2020. The majority of the samples came from young adults (18-35 years) which was not 

surprising given that these age groups tend to travel a lot more than the other groups (9). 

With respect to travel history, the highest proportions of tests were from those who returned 

from China and Thailand, with Chinese and Lao nationalities being predominant. This is 

consistent with the strong political and economic relationships between the countries with 

Chinese people and workers coming to Lao PDR, and Lao workers returning from Thailand. 

Additionally, a relatively high number of returned Lao students from affected countries were 

reported. This provides evidence to support the recommendation that the Lao PDR 

government needs to continue strengthen the COVID-19 surveillance and outbreak 

investigations in these population, especially when China, Thailand, and other affected 

countries are still facing issues with community transmission. 

Our study identified small numbers of samples from occupational exposures, especially 

health care workers (HCWs) in two out of 18 provinces. Due to health workers’ occupational 

exposure, they are both a central component of the COVID-19 pandemic response and 

among those most vulnerable to infection and mental health impacts (10). Available scientific 

evidence suggests that HCWs, especially front-line health-care workers have at least a 

threefold increased risk of COVID-19 (11). Lack of adequate personal protective equipment 

(PPE) and other essential equipment; infection and quarantine; social discrimination and 
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attacks; and dual responsibility to care for friends and family members are some of the 

challenges facing health workers during the pandemic (10). Evidence suggests that 

appropriate personal protective equipment use, hand hygiene best practices, 

implementation of universal masking policies in health care facilities and adequate infection 

prevention and control (IPC) training and education are associated with decreased risk of 

COVID-19 among health workers (12). Certain exposures (e.g., performing intubations, direct 

patient contact, and contact with bodily secretions) and inconsistent/incomplete use of PPE 

are associated with increased risk of coronavirus infections in health workers (12). Therefore, 

apart from addressing all of those challenges faced by health care workers, health care 

facilities could potentially improve the number of respiratory samples for testing collected 

from at risk HCWs. One strategy is to establish a protocol for routine early detection of high 

risk occupational exposure and. the Lao government recently introduced such a protocol 

adjusted from the WHO protocol (12) 2020) in January 2021.  

All three measures of percent positivity were very low compared to the general benchmark 

of adequate testing of 3-10% (13). Looking at the positivity rate (i.e., out of all tests 

conducted, how many came back positive for COVID-19) is the most reliable way to 

determine if a government is testing enough (4).  

Percent positivity helps us assess disease spread in the community  and is influenced by 

factors such as method of calculation, testing accessibility, and timeliness of testing, thus it is 

difficult to interpret accurately without more context (14). Our study demonstrated that the 

percent positivity in Lao PDR varied with different methods of calculation. The test over test 

includes all samples, therefore is not suitable at the later stage of the pandemic when people 

are getting tested multiple times and might be suitable if person-level data are not available 

(14). The people over tests gave the lowest rate. It counts all retests in the denominator and 

a positive test once in the numerator which can demonstrate the spread of the virus and 

testing efforts (14). The people over people tested method does not count duplicated and 

retested cases.  

When comparing percent positivity across different communities, it is recommended to pay 

attention to the trends and consider different factors that could be driving these patterns 

(14). Therefore, it would be more valuable to continue monitor the percent positivity over 

time to have a complete picture and therefore understanding of COVID-19 pandemic in Lao 
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PDR. Our study revealed that the percent positivity (People over test) of 0.1% was similar to 

Vietnam’s (0.1%) and lower than that of Myanmar (0.5%), and Thailand (0.4%) reported on 

30 August 2020 (15).  

The cumulative tests conducted per confirmed case and per person tested of 1562 and 21 

tests respectively appeared to be high. Due to limited time and resources, our study could 

not be certain about the received data given that they could not be fully verified from the 

NCLE.  Regardless, the cumulative tests conducted per confirmed case of COVID-19 in Lao 

PDR were much higher than that of Vietnam (944), Thailand (268) and Myanmar (204) as 

reported on 30 August 2020(15). The total COVID-19 tests per 1 000 people in Lao PDR (4.8 

per 1000 population) was also higher than that of Myanmar (2.9 tests per 1000 people) and 

lower than that of Thailand (13.1 tests per 1000 people) and Vietnam (10.1 tests per 1000 

people) (15). 

Only two of the five high risk provinces and three of the nine medium risk provinces had test 

rates higher than the national testing rate. Though Vientiane capital had the highest numbers 

of samples, its testing rate was the lowest among the high-risk provinces. At the same time, 

the three provinces with the highest testing rate came from medium risk provinces, in 

particular Xekong where the respiratory sample number was the lowest among the 18 

provinces.  Johns Hopkins University & Medicine (4) suggested that to identify new cases and 

effectively respond to the pandemic through tracing and treatment, testing programs should 

be scaled to the size of the epidemic, not the size of the population. Therefore, further 

investigations should be carried out to identify if the numbers of samples and testing rates in 

each province are appropriate in the context of the current outbreak. If the outcomes of the 

investigation demonstrate that more testing is required, effective strategies should be 

provided to address the issues. The difference in the number of respiratory samples and 

testing rates among the provinces could be associated with many factors including 

population density, community cooperation for testing, access to health care, testing centres, 

and so on. 

 Study limitations 

Overall, the analysis of the available COVID-19 laboratory data in Lao PDR was very 

challenging due to limited access to COVID-19 data associated with the complicated nature of 
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COVID-19 pandemic, limited human resources, competing priorities, as well as the nature of 

the current data handling and storage practices. Additionally, due to the nature of the study 

it is difficult to assess if all suspected COVID-19 cases were tested as per the WHO 

recommendation (13).  

Data accuracy and completeness was a major limitation of this study and several reasons for 

this were identified.  

Firstly, the COVID-19 data is divided into two to three different files for the purpose of the 

role and responsibilities of delegated staff at the epidemiological unit at NCLE. Different staff 

are delegated responsibility for data entry for different categories such as confirmed cases, 

close contacts, passengers/workers and/or suspected cases. Data are either entered into the 

DHIS2 program (a health information management system for general health data collecting 

and analysing) (16) or a non-standardised Microsoft Excel sheet. There were also several 

missing/misplaced fields adding additional challenges to the data analysis process.  

Secondly, there was no standardised data dictionary and data validating tool available. 

Consequently, many variables in the excel files did not totally match; spelling/language errors 

of the entered data occurred and created confusion during data gathering and cleaning.  

Furthermore, although a sample and an individual were assigned identification numbers, they 

were not a system of one-unique identification number per individual. Additionally, there was 

lack of accurate data on date of birth and unique residential address. These issues made it T 

impossible to sort and identify unique individuals based solely on the given data. 

Furthermore, the increasing number of samples submitted put extra strain on the staff 

resulting in limited resources to identify the missing data/forms and keep up to date with 

data entry into the system. 

Nevertheless, in the short term, collaboration in person, via telephone and WhatsApp with 

the epidemiology team responsible for the data enabled clarification of missing fields, 

ambiguous information, and provided supplemental information to solve many of the issues. 

To improve the accuracy and sharing of the available COVID-19 data in the long term, a more 

robust system should be in place for data entry and storage by using a standardised data 

entry tool. Go.Data (17), the WHO recommended COVID-19 outbreak investigation program, 
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could serve this purpose. Additionally, a data dictionary and validation tool should be 

developed and made readily accessible to ensure consistency and accuracy of all data in the 

data fields. A yearly refreshing training on the use of the data dictionary, data validating tool, 

data collection tool, data storage and sharing should be made available for all the responsible 

staff through yearly COVID-19 surveillance/outbreak investigation training. These are 

necessary to ensure the quality of COVID-19 data that can be readily available to be shared 

internally and externally. Regular support, monitoring, yearly quality assessment, and 

feedback to the team will add extra benefit to ensure the sustainability of the implemented 

system. 

 Conclusions 

In summary, with limited resources this is the first Lao PDR study providing a descriptive data 

analysis of COVID-19 laboratory data from January to August 2020 successfully completed. 

This study identified that cases were predominantly imported with absence evidence of 

COVID-19 cases in the community and the improved government’s laboratory capacity with 

the support from national and international organizations. Sample collection occurred among 

high-risk groups including travellers arriving Lao borders and occupational exposures. There 

was a low percent positivity, high cumulative tests conducted per confirmed case and low 

national COVID-19 test rate performed per 1000 population compared to other countries in 

the LM region. 

The WHO has issued guidance stating that governments should see positivity rates below 5% 

for at least 14 days before relaxing social distancing measures (4). The calculated low 

positivity rates demonstrates that after the implementation of the NPIs, the measures could 

be eased appropriately. Additionally, the MoH could use the time bought from country’s 

border’s surveillance, so that early diagnosis, isolation, and management can be applied in a 

timely manner to prevent widespread community transmission. However, it should not 

compromise resources and effort putting on establishing, supporting and monitoring hospital 

and community surveillance system of COVID-19.   
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 Recommendations 

Recommendations for potential areas for improvement include: 

1. Improve the current quality of COVID-19 data by utilizing a robust system such as Go. 

Data, data dictionary, data validating tool to enhance data entry data entry, storage, 

analysis and sharing of the COVID-19 tested cases, 

2. Enhancing a systematic medical program of COVID-19 testing/investigations by providing 

training to relevant health care workers, 

3. Provide regular support, monitoring, feedback, and yearly training on the system to the 

responsible staff, 

4. Regularly monitor and assess factors affecting current samples collection and testing 

rates in different provinces particularly high-risk group followed by medium risk group to 

address issues and encourage a consistent increase in their daily sample collection,  

5. Increase testing for those at high-risk of occupational exposure especially health care 

workers and those travelling to and from countries with large outbreaks, as well as 

identify and test illegal travellers/workers/passengers entering the country. 
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4.3.10 Appendices 

 Appendix 1. The rate of COVID-19 tests performed by 

provinces in Lao PDR between January to August 2020 (per 

thousand population*) 

Provinces Name 
Estimated Midyear 

Population 
Numbers of collected 

samples 

Rate of COVID-19 tests 
performed per 1 000 

population 
Attapeu 159,885 40 0.25 

Bokeo 203,468 379 1.86 

Bolikhamxai 314,956 719 2.28 

Champasak 752,688 2382 3.16 

Houaphan 310,976 375 1.21 

Khammouan 433,570 4142 9.55 

Luang Namtha 199,090 1024 5.14 

Louang Phabang 467,157 1531 3.28 

Oudomxai 345,425 544 1.57 

Phongsali 193,145 141 0.73 

Salavan 442,228 1026 2.32 

Savannakhet 1,070,035 5875 5.49 

Vientiane  462,142 29 0.06 

Vientiane capital 948,447 845 0.89 

Xaignabouli 423,496 13117 30.97 

Xekong 129,398 1692 13.08 

Xaisomboun 107,926 215 1.99 

Xiangkhouang 267,179 175 0.65 

Unknown NA 134 NA  

Lao PDR 7,231,211 34 385 4.76 

*The estimated population based on “Lao Population Projections, 2015-2045”(8) 
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 Appendix 2. The map of Lao PDR’s economic zones and Points of Entry (PoEs) 

 

Note: The map of Lao PDR’s economic zones (adapted from IPD (18)) (Left picture) and Lao PDR Points of Entry (PoEs) (sourced from Xangsayarath (19)) (Right picture) 
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Figure 1. Dengue virus capsid (picture by Goodsell from The RCSB PDB-101 (1)) 
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5.1 Abbreviations 

DENV  Dengue Virus 

DF  Dengue fever 

FET  Field Epidemiology Training 

Hct  Haematocrit 

HCWs  Health Care Workers 

KAP  Knowledge, Attitude and Practice 

LFF  Lessons from the field 

MNH  Mother and Newborn hospital 

MoH  Ministry of Health 

MSH  Mahosot hospital 

NGO  Non-government Organization  

OPD   Outpatient department 

PIT   Primary intervention tool 

PTS   Peer-to-peer teaching sessions 

RCT   Randomized Control Trial. 

SOP  Standard operating procedure 
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5.2 Prelude 

Dengue fever is one of the most important mosquito-borne viral diseases in the world. Most 

symptomatic dengue cases have a mild acute flu-like illness, and a minority may develop a 

severe life-threatening disease, which cause burden to families, communities, health 

systems, and economic growth. The management of dengue fever relies on simple, 

inexpensive, highly effective supportive treatment and hydration therapy which if occur early 

reduce disease associated morbidity and mortality. This chapter describes “A feasibility study 

on the intervention arm of a randomised controlled trial on patient and family education as a 

primary intervention tool (PIT) for dengue fever's complications and mortality reduction in an 

outpatient setting in Vientiane Capital” and its related literature reviews. 

5.2.1 My role 

I was the primary investigator for this dengue project and designed the protocol, standard 

operating procedures (SOPs) and tools. I undertook literature reviews and sought input and 

advice from experts in the field.  

I proactively sought expert assistance in the project. I started my first-year placement at NCLE 

during the 2019 dengue outbreak. I was invited to join a dengue mortality meeting organised 

by the Lao Ministry of Health with support from the WHO. At the meeting I met with Prof. 

Lucy LUM CHAI SEE (UMEXPERT - PROF. DR. LUCY LUM CHAI SEE) and her colleague from 

Malaysia, who were the WHO short term consultants at the time. The outcomes of the 

meeting and the lesson learnt from Prof. Lum, inspired me to do an epidemiology project on 

primary intervention for Dengue fever in Lao PDR. I therefore sought her expert advice and 

asked her to be my expert supervisor for this project during my MAE. With support from my 

field and academic supervisor, Prof. Lum was approved and agreed to be my expert 

supervisor. Additionally, during my literature reviews on Knowledge, Attitude and Practice 

(KAP) assessment; I came across an online KAP Score model1  from Rapid Asia (2) and 

proactively made contact with Daniel LINDGREN (the founder of Rapid Asia), who agreed to 

 

1 The KAP Score model developed by Rapid Asia Co., Ltd. is licensed under a Creative Commons Attribution-Non-
Commercial-No Derivatives 4.0 International License. There are no restrictions in terms of copying, distributing, 
displaying or performing the work. 

https://umexpert.um.edu.my/lumcs.html
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support me and provide input to incorporate the model into the design of the 

epidemiological study. 

After a comprehensive literature review on dengue fever, I wrote a concept note on the 

background and design of this epidemiological project called: “A feasibility study on the 

intervention arm of a randomised controlled trial on patient and family education as a 

primary intervention tool (PIT) for dengue fever's complications and mortality reduction in an 

outpatient setting in Vientiane Capital, Lao PDR” or Dengue PIT study. This study is a 

quantitative and qualitative study on the use of a dengue PIT in an outpatient department 

(OPD) to improve the outcome of patients with dengue without warning signs. I designed the 

PIT tool consisting of a designed dengue home-care card (Appendix 4), a 24 hour-fluid 

monitoring set (Appendix 5), 10 minutes of health education/counselling, and OPD/call 

reviews. With expert guidance from D LINDGREN, I sought input from dengue experts on the 

“top five important KAP on dengue” that patients/caregivers should know from multiple 

countries including Malaysia, Lao PDR, United Kingdom, Thailand, and Australia. Based on the 

gathered information, I subsequently designed the pre- and post-intervention KAP survey. It 

was planned that the PIT study be implemented at a Paediatric OPD at Mahosot Hospital (3) 

from Dec 2019 to April 2020. The protocol/tools were ready to be submitted for Australian 

and Lao ethical approvals, however the COVID-19 pandemic started in Lao PDR. To contribute 

to the country’s pandemic response, I decided to change my epidemiology project to COVID-

19 related topic. 

5.2.2 Lesson learned 

Designing this epidemiological study on dengue primary intervention was very challenging 

and rewarding. I learned and applied many essential skills including communication and 

negotiation, comprehensive literature review, as well as KAP survey. 

In terms of communication skills, I learned the values of five communication skills namely 

listening, straight talking, non-verbal communication, stress management and emotional 

control (3). Additionally, I learnt to strengthen five negotiation skills; “compromises”, “people 

skills”, “listening”, and “develop a plan” as per Wachtel (4) and “build motivation” as per 

Finkel (5). 
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Next, I learnt to advance my understanding and practical skills in undertaking literature 

reviews. My skills in literature review had been weak in the past. The MAE has allowed me to 

immerse myself deeply into the process. Via the process of literature review I applied what I 

learned during the MAE course block into a real topic that I was interested in. Additionally, I 

also used self-orientated and problem-based learning styles to help myself through difficult 

topics I encountered during the review. 

Last, designing the study had deepened my understanding of the KAP survey and KAP Score 

model, and how to apply them into the dengue epidemiology study. I also learned the 

process of gathering data from expert input and incorporating them into making the survey.   

5.2.3 Public health impacts/implications 

It is expected that the study will result in positive public health impacts such as early vector 

control, transmission prevention measures, and early screening/recognition by health care 

workers. However, due to COVID-19 pandemic the dengue study could not be established. 

However, I have shared my knowledge and skills on the KAP Score model and survey with my 

2019 MAE study group via Lessons from the field (LFF) and 2020 MAE colleagues via Peer-to-

peer teaching sessions (PTS). In the future, if time, funding, and resources are available, I 

would like to carry out the study prior to a future Randomized Control Trial (RCT). 

5.2.4 Acknowledgements 

There are many people I would like to thank for the success of the design of the study, SOP 

and tools including my supervisors and experts who involved in the project development. 

First, I would like to sincerely thank my supervisors Dr. Phonepadith XANGSAYARATH and Dr. 

Philippa BINNS for supporting me to do this project from the start and guiding me in the right 

direction. I would like to thank Prof. Lucy LUM CHAI SEE (UMEXPERT - PROF. DR. LUCY LUM 

CHAI SEE) for agreeing to be my expert supervisor, her kind assistance in providing me with 

necessary resources and expert input into designing the necessary elements of the dengue 

primary interventions. 

I would also like to thank many experts involving in the developing process of this study. I 

would like to express my gratitude to Daniel LINDGREN (Daniel Lindgren - Founding Member 

and Managing Partner - BMRS Asia | LinkedIn) for his willingness to teach me and his expert 

https://umexpert.um.edu.my/lumcs.html
https://umexpert.um.edu.my/lumcs.html
https://th.linkedin.com/in/daniellindgren1
https://th.linkedin.com/in/daniellindgren1
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input to apply the KAP Score model into this public health issue for the first time. 

Additionally, I would like to express thank to dengue experts from Lao PDR (Prof. Douangdao 

SOUK ALOUN and Prof. Mayfong MAIXAI (Mayfong Mayxay — MORU Tropical Health 

Network (tropmedres.ac)), from Australia (Dr. Katherine GIBNEY (Dr Katherine Gibney – 

APPRISE collaborator)), from Thailand (Prof. Siripen KALAYANAROOJ (Siripen KALAYANAROOJ 

| Queen Sirikit National Institute of Child Health, Bangkok | Department of Paediatrics 

(researchgate.net)) for their input into the patients/caregivers’ KAP elements and reviewing 

the questionnaires.  

I would also like to acknowledge Professor Ross ANDREWS (Ross Andrews - Director MAE 

Program - National Centre for Epidemiology and Population Health | LinkedIn) for his advice 

into making this study into a reasonable and achievable one.

https://www.tropmedres.ac/team/mayfong-mayxay
https://www.tropmedres.ac/team/mayfong-mayxay
https://www.apprise.org.au/person/katherine-gibney/
https://www.apprise.org.au/person/katherine-gibney/
https://www.researchgate.net/profile/Siripen_Kalayanarooj
https://www.researchgate.net/profile/Siripen_Kalayanarooj
https://www.researchgate.net/profile/Siripen_Kalayanarooj
https://au.linkedin.com/in/ross-andrews-2a606b66
https://au.linkedin.com/in/ross-andrews-2a606b66
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5.3 Brief overview of the study 

5.3.1 Administrative information 

 Title 

“A feasibility study on the intervention arm of a randomised controlled trial on patient and 

family education as a primary intervention tool (PIT) for dengue fever's complications and 

mortality reduction in an outpatient setting in Vientiane Capital”. 

Short running title: Feasibility Study of the intervention arm of RCT DenPIT-OPD, Lao PDR 

Trial acronym: FSIARDenPIT-OPD-LaoPDR 

 Trial registration 

The study would firstly be registered to any one of the Primary Registries in the WHO Registry 

Network such as International Clinical Trials Registry Platform (ICTRP). 

 Protocol version 

The following information is based on the first version of the FSIARDenPIT-OPD-LaoPDR 

protocol (issued date 17 March 2020). 

 Funding 

Currently there is no funding available for the study. 

 Roles and responsibilities  

Investigators 

Principal Investigators: Vannida DOUANGBOUPHAa, c, d 

Co-Investigators: Lucy Chai See Lumb, Philippa BINNSa, Phonepadith XANGSAYARATHc 

Affiliations 

a Australian National University, Canberra ACT, Australia 

b Department of Paediatrics, Faculty of Medicine, University of Malaya, Kuala Lumpur, 

Malaysia  
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c National Centre for Epidemiology and Laboratory (NCLE), Lao PDR  

d Paediatric Infectious Diseases, Mahosot Hospital, Vientiane Capital, Lao PDR  

5.3.2 Introduction 

 Background and rationale 

 Dengue fever in global context 

Dengue fever is one of the most important mosquito-borne viral diseases in the world. The 

global incidence (an estimated 100-400 million infections per year) has dramatically grown 

and about half of the world’s population especially in the tropical and sub-tropical climate 

regions is at risk (6). Most symptomatic dengue cases have a mild (acute flu-like) illness, but a 

minority may develop a potentially lethal complication characterised by increased vascular 

permeability (severe dengue) (6) (Figure 2). Dengue fever and severe dengue impose a 

significant burden on families, communities, health systems, and economic growth (7). 

 

Figure 2. Natural history of Dengue Infections (figure from Tomashek (8)) 

Dengue fever is a systematically dynamic infectious disease, in which the diagnosis is 

challenging due to its early non-specific clinical presentation and an unpredictable clinical 

course with a wide spectrum of clinical manifestations. Common determinants of severity are 

prior DENV (Dengue Virus) infection (9), patient age (older and younger age), female sex, and 
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pre-existing medical conditions (10) (Table 1). According to Rathore (9) the pre-existing 

medical condition also included obesity, and asthma. 

Table 1. Summary of factors detectable within the first 4 days of illness and their association with progression to 

severe dengue disease (table from Sangkaew (10)) 

 

Currently, there is no antiviral therapy available for dengue infection. The management of 

dengue fever relies on supportive treatment and hydration therapy. These strategies are 

relatively simple, inexpensive, and highly effective in saving lives (11). Early detection and 

prompt access to proper medical care could lower mortality rates from 20% to below 1% (6). 

Unfortunately, tests or biomarkers are not yet available to identify severe cases early in the 

febrile phase.  Additionally, an approved dengue vaccine (Dengvaxia) is only partially effective 

for certain groups of the population (6) and is also quite expensive (an estimated 200US$ for 

3 doses) (12). Consequently, the vaccine might not be an ideal solution for many low to 

middle-income countries. 

Medical complications seen in dengue fever vary according to phases (febrile, critical or 

recovery) of the disease (11) (Figure 3). Not all patients will experience all three phases 

(Figure 2). Generally, patients with or without risk factors may experience various lengths of 

each dengue phase (8). Several host-associated risk factors increasing the likelihood of 

developing complications and/or severe disease were identified (9). During the febrile phase, 

dengue patients with no existing risk factors may receive conservative therapy (oral fluids, 

anti-pyretic medication, and rest at home and return for daily review as an outpatient. During 

the critical phase (lasting 24-48 hours after the fever subsided), unwell patients or patients 

with risk factors should be closely monitored in the hospitals to prevent complications. Once 

dengue patients move to the recovery phase and clinically improve, they can be discharged 

from the hospital.  
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Figure 3. Course of Dengue fever  (figure from  WHO (11)) 

 Dengue fever in Lao PDR 

In Lao People's Democratic Republic (Lao PDR), there were 161 257 notified dengue cases 

and 405 notified fatal cases over the past 15 years (2004-2019) (13). Dengue outbreaks have 

occurred every two to four years (2013, 2017 and 2019). There were 39,091 notifications and 

76 notified fatal cases in 2019 (14). From Dec 2019 until week 22 of July 2020, there were 

3,347 notifications and 8 notified fatal cases (Table 2) (14). 

Table 2. Cumulative numbers of reported dengue fever cases for epidemiological week 29 and total reported 

cases across Lao PDR from 2013-2020 (adapted from NCLE (13, 14)). 

Year 
Cumulative number 
of cases in week 29 

Cumulative number of 
deaths in week 29 

Total number of 
cases in the year 

Total number of 
deaths in the year 

2013 29,227 67 44,250 95 

2014 3,069 0 1,716 0 

2015 2,607 0 1,959 0 

2016 3,990 8 5,618 10 

2017 6,897 6 11,067 14 

2018 4,872 11 6,446 19 

2019 17,730 27 39,091 76 

2020 3,347 8   
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During 2019 dengue outbreak in Lao PDR, a mortality audit reviewed by World Health 

Organization (WHO) consultants revealed that 88% of fatal cases reviewed (37/42) sought 

help during their first three days of illness. 83% of the fatal cases had no existing co-morbidity 

(15). However, due to limitations of the study including the short period of time for data 

analysis, incomplete data capture and incomplete timelines, it was impossible to identify 

other factors that might have contributed to the severity of the illness. The review showed 

that the major cause of death was severe bleeding (74%, 31/42) (15). Overt gastrointestinal 

bleed, occult gastrointestinal bleed and uterine bleed constituted about 50%, 16%, and 7% 

respectively (15). Additionally, despite recent evidence showing that paracetamol for dengue 

fever had no antipyretic and analgesic benefit and is not safe for dengue patients (16), the 

use of paracetamol (intravenous, intramuscular and oral) is widespread across health 

facilities in Lao PDR (15). 

There are many potential barriers to dengue care in Lao PDR such as community health 

education, availability/access to health insurance, medical expenses, access to care, 

beliefs/religion, to name a few. There are three main barriers to access health services; 

economic e.g. high out-of-pocket payment rate; physical e.g. geographical access to facilities; 

and socio-cultural factors e.g. health literacy, social custom, and taboo (17). Evidence shows 

that there is a lack of depth of knowledge regarding dengue in a community in Lao PDR (18).  

Available evidence supports the use of health education programs for dengue fever 

prevention and management (19, 20). Evidence supports health care workers (HCWs) 

teaching or supporting patients to increase their health literacy and help patients to make 

suitable treatment decisions  (21). Additionally, there are positive associations between 

physician communication behaviours and positive patient outcomes (patient recall, 

understanding, and adherence to therapy) (22). The ‘‘best practice’’ for physician 

communication in medical encounters comprises fostering the relationship, gathering 

information, providing information, making decisions, responding to emotions, and enabling 

disease- and treatment-related behaviour (22). Adequate information and education for 

patients/caregivers will provide support and improve understanding of a patients’ situation, 

dealing with fatal consequences of disease (23). 
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Dengue fever is endemic in Lao PDR. Many middle-income countries especially Lao PDR is 

facing many challenges dealing with dengue infection especially during the outbreaks. With 

the available country’s resources, an alternative solution is required to minimise the burden 

of dengue infection in the country. Outcomes and lessons learnt from a Dengue mortality 

audit in Lao PDR inspired me to do an epidemiology project on primary intervention for 

Dengue fever. With the knowledge gained from my dengue literature reviews, I decided to 

design a dengue fever primary intervention tool targeting cases with mild disease, for early 

identification of high risk and severe cases, as well as early management to prevent 

complications and deaths. 

This chapter begins with a description of my role, lessons learned, public health 

impacts/implications, and acknowledgements. I will then give an overview of the 

epidemiological study objectives and design followed by details of the literature review I 

undertook to inform the study question and design.  

 Objectives 

The study is designed to identify the best strategies to provide patient and family education 

during the febrile phase of dengue to prevent complications and mortality in OPDs at 

Mahosot Hospital, Vientiane capital, Lao PDR from December 2019 to April 2020. 

 Primary Objectives 

To assess the best strategies to provide patient and family education during the febrile phase 

of dengue to reduce morbidity and mortality in OPDs at Mahosot hospital. 

To assess the feasibility of the strategies to reduce hospitalizations, complications, and 

mortality rates in the OPDs. 

 Secondary Objectives 

1. Describe and analyse characteristics of the participants and failure-to-follow-up 

participants in terms of age, gender, family size, social-economic status, maternal marital 

status, mother’s educational level, level of social support, geographic location, access to 

health care services, types of health insurance, risk factors and clinical presentation. 
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2. Describe and analyse characteristics of the participants in terms of rates of follow up and 

outcomes (dengue types at presentation, delay in medical review/hospitalizations, 

hospitalizations, morbidity/complications, and mortality) 

3. Describe and analyse the rates of safe and unsafe paracetamol and other NSAIDs usage 

by patients/carers/parents and related complications in the participants. 

4. Describe and analyse the rates of intravenous fluid use in the participants 

5. Describe and compare patients/caregivers’ knowledge, attitude, and practices (KAP) of 

dengue fever home management during the febrile period in the participants' pre- and 

post-intervention. 

 Study Design 

This is a prospective Case-Series study of the intervention arm of confirmed dengue cases.  

5.3.3 Methods: Participants, interventions, and outcomes 

 Study Setting 

The study will be carried out at Paediatric +/- Adult OPD, Mahosot Hospital, Vientiane 

Capital, Lao PDR. 

 Eligibility criteria 

 Inclusion criteria 

Paediatric +/- adult patients presenting to OPD during the febrile phase (first 1-5 days) at 

Mahosot hospital who fulfill the 2009 WHO dengue diagnostic guideline for probable 

dengue (11) (criteria listed below) and are confirmed by Dengue Rapid Diagnostic Test 

(RDT) as having dengue fever. 

Probable dengue fever is a person with fever and 2 of the following criteria: 

1. Nausea, vomiting 

2. Rash 

3. Aches and pains 

4. Tourniquet test positive 

5. Leucopenia 
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6. Any warning sign (abdominal pain or tenderness, persistent vomiting, clinical fluid 

accumulation, mucosal bleed, lethargy/restlessness, liver enlargement>2cm, increase 

in haematocrit concurrent with a rapid decrease in platelet count. 

 Exclusion criteria 

1. patients or caregivers not consenting to participate in the study,  

2. those who speak other languages rather Lao official language,  

3. those who refuse blood taking,  

4. those who are not able to obtain successful venepuncture  

5. those who have any type of current or active malignancy, human immunodeficiency 

virus (HIV) and other immune-compromised states 

6. those who require hospital admission at the first clinic visit.  

 Intervention 

The primary intervention tool (PIT) consists of  

1. a designed dengue home-care card,  

2. a 24 hour-fluid monitoring set,  

3. 10 minutes of health education/counselling  

4. OPD/call reviews  

The dengue home-care card (Appendix 4) consists of basic information on dengue fever, 

fever management including thermometer, and home fluid therapy as per the WHO’s 

Handbook for clinical management of dengue (11), Pan American health Organization (24, 

25), Lum (26), and Nasir (27). The tools were graphically designed to enhance 

patients'/caregivers' understanding of the information. 

The 24 hour-fluid monitoring set (Appendix 5) comprised fluid monitoring instructions/charts 

(input and output) and measuring jugs/cup/straw/syringe for families and another measuring 

container for monitoring urine output. 
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The 10 minutes health education/counselling included 5 minutes’ explanation of the 

information on the card by health care practitioners and 5 minutes questions and concerns 

expressed by parents/caregivers. 

The OPD reviews will be carried out daily until the patient reach the recovery stage. The 

alternative to OPD reviews, telephone call reviews may be carried out if patients are not able 

to keep the appointment. If patients are hospitalized, the team will follow up with the 

patients to monitor disease progression and outcomes until the patients are discharged or 

deceased.  

 Outcomes and Expected Impact 

It is expected that the study will improve our understanding of the best strategies and their 

feasibility to provide patient and family education during the febrile phase of dengue to 

reduce dengue-related hospitalizations, complications, and mortality rates in outpatient 

settings. The findings would provide information to relevant decision-makers to improve 

primary prevention for dengue fever management during the first febrile phase at primary 

health care services. This would enhance the current health care provider-patient 

communication and patient education strategies to combat current and future dengue 

outbreaks. 

 Participant timeline and Recruitment 

 It was planned that I would lead OPD doctors and nurses to recruit patients into the study. 

As part of the recruitment process, study information would be provided to the 

patients/carers both verbally and in a short-written information sheet format with a hard 

copy of the consent form for patients/carers to sign (Appendix 1). Subsequently, the 

patients/carers would be asked to do a short pre-intervention survey (Appendix 2).  After 

that, the participants would receive the PIT as per the study protocol and then be followed 

up until recover.  

The final cases would be contacted to assess their fluid monitoring chart, blood test results, 

medical seeking behaviours, rates of complications and mortality. Additionally, they would be 

asked to answer an anonymous post-survey questionnaire (Appendix 3) and provide feedback 
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via focus group discussion/ interview with the team to improve our understanding of the 

interventions and ways to improve them.  

The recruitment, enrolment, and follow-up processes for the participants and data collection 

process are shown in Figure 4. 

 

Figure 4. The recruitment, enrolment, and follow-up processes for the participants and data collection process 

 Sample size 

Based on past consultations in the same period, the estimated sample size would be around 

100-200.  During the recruitment period, the sample size would be examined for quality and 

the time of interest.  

5.3.4 Methods: Assignment of Interventions 

This is a pilot, feasibility study, therefore there is no randomization at this stage nor 

assignment of interventions. 

5.3.5 Methods: Data collection, management, and analysis 
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 Data Collection Methods  

The research team would consist of volunteer doctors, residents, and nurses working at the 

chosen OPD, who would receive training on the protocol, tools/questionnaires, interviews, 

data collection, and data management procedural methods from the primary investigator 

and a research assistance. The team members would be provided with onsite support and 

follow-up from the primary investigator and the research assistance. Phone calls to 

parents/caregivers and patients treated in an outpatient setting and admitted to hospitals 

would be carried out to promote participant retention and complete follow-up. List of all 

outcome data would be collected for participants who discontinue or deviate from 

intervention protocols and save in a logbook. 

Two types of data would be collected, namely clinical and laboratory data, which would 

undergo duplicate, reliability, and validity measurements.  

A standardized questionnaire which contains personal demographic information and clinical 

data including date of fever onset, symptoms and signs, fluid and food intake, co-morbidity, 

medications, allergies, and dengue outcomes (complications, hospitalization, and dead) will 

be used. This would be completed upon patient enrolment and after signed Informed 

consent obtained. Additionally, further details would be retrieved from clinical encounters or 

patient record books during OPD visits and medical records during hospitalization.  

Laboratory data include basic blood tests and other necessary tests relevant to their clinical 

outcomes and would be retrieved from registration or admission logbooks using patients’ 

identification information (name, sex, date of birth, medical record number, date of 

specimen collection, specimen types). 

 Survey questionnaires 

There are two pre-structured self-administered surveys (pre-intervention and post-

intervention) which would be used to assess the effect of both interventions on the KAP of 

patients/carers towards dengue fever home management during the febrile period. Efforts 

such as verbal explanation, pictures, flow diagrams, scribers will be used to assist those who 

are illiterate. 
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The pre-intervention survey (Appendix 2) contains personal information (age, gender, level of 

education, career), basic dengue knowledge (dengue fever, warning signs, home fluid 

therapy, complications, and vector control), attitude and practice on symptomatic support 

and fluid therapy.  

The post-intervention survey (Appendix 3) would be like the pre-intervention survey with 

additional questionnaires seeking feedback on the received interventions (counselling time, 

counselling information, information card, a time allowed to ask question/express concerns). 

 Interviews 

Focus group discussion+/-face-to-face interviews would be carried out with 

patients/caregivers at or after the recovery period. During the session, the information would 

be confidential. The participants’ information would be de-identified. There would be an 

audio record. Transcription of the record would be done and analysed. 

 Investigations  

Necessary laboratory data include a basic blood test (dengue rapid test or DRT, full blood 

count or CBC) and other necessary tests (electrolytes, renal function test, liver function test, 

coagulation study, to name a few) would be carried out.  

 Data Management 

Data would be entered into “R” program and coded accordingly. To improve data quality, 

double data entry and range checks would be carried out prior to the data analysis. All paper 

forms would be safely kept in a locked cabinet/room and only accessible by responsible 

authorized persons. Personal information that could identify who the participants are would 

be kept safe in a notebook locked in a locked cabinet at the study sites.  The personal 

information would be protected as per the Privacy Act 1988. The data will also be stored in a 

secondary portable memory stick and locked with passwords.  

 Analytical Methods 

The gathered quantitative and qualitative data would be descriptively analysed using an 

appropriate available program. The quantitative data would be analysed after consultation 

with an expert statistician by R program. The stratification method based on demographic 

and comorbidity, signs and symptoms, days of illnesses, dengue phases, laboratory 



Chapter 5 | Applied Epidemiology of Infectious Diseases in Lao Lao PDR 

5-24 

parameters, and virological profile may be used where applicable. If adequate data are 

available, regression analysis for factors associated with poor outcomes, or with good 

adherence to the recommended interventions would also be carried out.  

Qualitative data would be grouped into themes and analysed by using a suitable program 

after consulting with a qualitative research expert. The qualitative data might then help to 

explain those differences and where the intervention might need to be adjusted. Special care 

will be taken to ensure that the findings are anonymous.  

5.3.6 Methods: Monitoring 

 Data Monitoring 

This is a feasibility study and randomization would not occur; therefore, data monitoring 

committee (DMC) would not be needed. Final decision to terminate the study would be 

made by investigators and an approved ethic committee if any potential adverse events 

occur as a consequence of the intervention. 

 Harms 

This is an interventional study that involves prospective collection and analysis of personal 

data, KAP of patients/carers towards dengue fever home management, clinical data, 

outcomes, and laboratory data.  

The intervention is the dengue primary intervention tool (PIT) which is a standard designed 

dengue home-care card. It is less likely to pose any harm to the patient and family/carers 

unless they are misused such as overconsumption of in-appropriate fluid and paracetamol. 

The team would ensure that patients/caregivers fully understand the PPT and are able to 

show us that they are capable of utilizing the PIT by themselves at home. The follow-up calls 

and appointments will ensure that all the PPT are effectively followed by parents/caregivers. 

It may be inconvenient and time-consuming for parents/caregivers to answer some questions 

included in the survey questionnaires and case investigation form.  However, we will do our 

best to keep them simple and short (maximum 2 pages). It may also be a burden to the family 

members to answer clinical questions especially shortly after the patients’ death. This could 

potentially lead to psychological harm to staff especially those with limited experience in 
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talking to participants at such a distressing time. The team members will be adequately 

trained for communication skills in such situation and supported throughout the study 

period. 

Minimal risk/harm to participants may occur during blood tests and follow up blood tests. 

There may be a risk of patients lost to follow-up and inability to finish the study due to their 

recovery, seeking medical attention somewhere else and being uncontactable. The response 

rate may be affected by the level of literacy, language barriers, competing priorities. 

 Auditing 

The study would be monitored on a daily, then weekly and subsequently monthly basic to 

ensure the smooth running of the process. Auditing of the study protocol and the 

interventions may be necessary but would be independent from sponsors. In terms of 

paracetamol use to relieve fever, Vasikasin (16)’s article was released after much of the work 

on the protocol was prepared, therefore the tool would be modified as per the changes 

made to the recommendations. 

5.3.7 Study Design Limitation/Considerations 

 Risk of using the site 

The study population may not represent the whole population due to many reasons. Firstly, 

some of the middle to higher-income patients may choose to seek medical services at private 

health care facilities in Lao PDR or nearby countries. Secondly, there is a wide range of health 

care services available across Vientiane Capital and the country. Lastly, due to lack of funding, 

the study may only be carried out at paediatric outpatient clinics. However, the population is 

more likely to represent the target audience for this intervention especially those with lower 

income and/or who seek care at a public facility. This group of people may have the most to 

gain from the intervention. 

 Potential sources of confounding and bias 

Classical confounders (age, sex, socio-economic status) would be controlled during study 

design and data analysis (stratified +/- adjusting). Selection recall and interviewer biases to be 

minimized by identifying the appropriate study population and using the right sampling 

frame, interviewing/gathering information as soon as patients are identified and reach the 
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recovery phase. Appropriate training will be delivered using a Standard Operational 

Procedure (SOP) for the study team. Appropriate translation of PPT from English to Lao and 

appropriate education to parents/caregivers especially those who are not literate will be 

done in consultation with local experts and field testing before the official use of the tool. 

5.3.8 Ethics and dissemination 

 Research Ethics Approval 

Ethics approval would be obtained from Lao P.D.R. Health Research Portal and the Australian 

National University Human Research Ethics Committee.  

 Protocol amendments 

Important protocol modifications such as eligibility criteria, outcomes and analyses would be 

communicated to relevant parties such as investigators, research team members, 

participants, trial registries, and the ethics committees. 

 Consent or assent 

The trained research team members would obtain informed consent or assent from 

parents/caregivers during their first OPD visit using a designed simple information 

sheet/consent form. The potential participants would be given opportunities to ask about the 

study and to “not consent” to the collection and use of participant data, and investigation 

results for the study. 

 Confidentiality and Privacy  

The clinical and laboratory data would be identifiable and matched by personal identification 

(ID) information including name, sex, age/date of birth and residential address. This is 

necessary to ensure the accuracy of patients’ data. The participants’ ID would be discarded 

instantaneously after data cleaning, linkage, deduplication, and assignment of new study ID 

numbers. Anonymous and aggregate data would be used and published at the end of the 

study. The collected data and interim analyses would only be accessed by investigators in the 

team bound by privacy and code of conduct obligations; therefore, the participants’ privacy 

would not be affected. The data would only be shared with the study team who are 
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responsible for data analysis and distribution. It would be kept safe for a minimum of 5 years 

after publishing or as long as the data is no longer needed. 

 Declaration of Interests 

There would be no financial and other competing interests for investigators for the overall 

study and study sites. 

 Access to Data 

Investigators would have access to the final study dataset, and disclosure of contractual 

agreements that limits such access for investigators 

 Ancillary and Post-trial Care 

There would be no provision of ancillary and post-trial care and for compensation to those 

who suffer harm from the study 

 Dissemination Policy 

The study results would be shared with sponsors, health care professionals, the public, and 

other relevant government and non-government organization via report writing, scientific 

publication, and abstract and oral presentations at national and international conferences. 

The results would be sent to participants on their request via WhatsApp, email, and postal 

mails. 
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5.4 Literature Review 

5.4.1 Aim of the literature review and research question 

There is no specific definitive treatment available for dengue fever (DF). The ongoing public 

health threat makes it a continually evolving area of public health research. To identify 

existing primary intervention tools for dengue fever and their roles and efficacy in improving 

dengue fever morbidity and mortality, a focussed literature review was carried out to answer 

the question: 

“What is the current evidence for dengue fever’s primary intervention tools?” 

   

5.4.2 Methods 

To answer the above question, I carried out literature searches on Scopus, PubMed, and 

ANU’s SuperSearch databases. Search terms used were “dengue” [Title] AND (“outpatient” 

OR “health care center” OR “health center” OR “primary care” [Title]) AND “primary 

intervention” [Title], resulting in zero results. I then modified the search to “dengue” [Title] 

AND ((“outpatient” OR “health care centre” OR “health center” OR “primary care” [Title]) OR 

“primary intervention” [Title]) (Figure 5).   

 

 

 

 

 

 

 

Figure 5. Search terms and phrases are used to identify the current evidence for the existing dengue fever’s 

primary intervention tools. The doted area represented the selected potentially relevant articles. 
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The databases search resulted in 265 articles. I then limited the year of publication to 2009 – 

2020 and excluded them by document types (address, autobiography, bibliography, 

biography, dictionary, directory, legal case, legislation, letter), subject areas (veterinary, AIDS, 

Cancer), and non-English languages. This resulted in 164 potentially relevant articles, which 

were then reviewed by the titles and after that by the abstracts. Subsequently, a total of 25 

articles were assessed by a full-text review and among these, eight articles were relevant to 

the study question. Three additional relevant articles were identified through the snowball 

method from reference lists of the relevant articles identified through the databases. Google 

Scholar and ANU’s SuperSearch databases were also used for grey literature resulting in few 

articles used in the review. Finally, following the full-text evaluation, 11 articles were included 

in this full literature review. The selection process is demonstrated in Figure 6. I examined the 

results for the relevance of the articles to the study question then produced a shortlist of 

four relevant articles on primary intervention (Table 3) and seven supporting articles which 

were then evaluated and synthesized. 
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Figure 6. Flow chart of the literature review’s selection process
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Table 3. Summary of the relevant articles 

Authors, 
Year 

(Country) 

Setting 
/ 

Study Design 

Study 
Objectives 

Methods/relevant interventions Key Results/Recommendations 

Ingram  et 
al. (28), 

2009 
(Singapore) 

Setting: the 
establishment of a 
novel hospital-based 
dengue outpatient 
management clinic  
 
Study design: An 
audit of outcomes 

To evaluate 
outcomes 
(including 
utilization, 
safety, 
functionality & 
sustainability) 
five months 
after the 
establishment  

Predominantly nurse-operated, the protocol-based clinic with pre-
defined selection criteria  
Intervention: 

• Advice on symptomatic management including hydration 

• 1st visit: assessed by an infectious disease physician 

• Next visit: a symptomatic checklist (trained nurse & repeat full 
blood count) 

• Available 24-hour hotline 

• Daily OPD review until discharge or hospital admission 

118/517 adults (35%) of patients who would 
have ordinarily received inpatient care were 
successfully treated as an outpatient resulting 
in 207 bed-days saved without adverse events. 
The simple, protocol-driven nature of the 
service ensured good compliance and 
sustainability. 

Lum et 
al.(26), 
2014 

(Malaysia) 

Setting: dengue fever 
encountered in 
primary care 
especially in the 
tropical countries 
 
Study design: A 
review article 

To provide a 
practical 
approach for 
managing 
dengue fever in 
primary care 
setting 

Expert opinion/Review article Recommended intervention: 
“Handout for homecare of dengue patients” 

• Adequate rest 

• Oral fluid therapy (types, quantity & 
frequency) 

• Fever management 

• Daily follow up 

• Warning signs 

• Source reduction of mosquitos 
Things patients should avoid (certain drugs and 
intravenous fluid therapy) 
 
Primary care doctors need to adopt a practical 
approach to assess, classify and manage/refer 
dengue fever appropriately & timely to reduce 
morbidity and mortality. 

Wai, M. N. C 
(29). 
2015 

(Singapore) 

Setting: a new 
approach for dengue 
classification (2009) 
by WHO with warning 
signs for primary 

To familiarise 
PCPs with the 
use of the new 
classification, 
provide 

Expert opinion/Review article Recommended outpatient management: 

• Monitor patients daily (hydration status & 
vital signs) 

• Closely monitor complete blood count & 
haematocrit 

https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=23099746800&zone=
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health care 
physicians 
(PCPs)/outpatient 
setting 
 
Study design: A 
review article 

background on 
its development 
and give an 
understanding 
of its principles 

• Education on warning symptoms & seek 
medical attention early 

• Avoid NSAID and IM injection 

• Prevent mosquito bites, vector control 
measures 

Refer to a hospital if high-risk groups 
 
Triage and management decisions at the 
primary care level where patients may first be 
seen and evaluated are critical in determining 
the clinical outcome of dengue. 

Suwanbamr
ung C. et 
al.(30), 
2020 

Thailand 

 

Setting: lack of 
continuing guidelines 
for dengue treatment 
from households to 
primary care units 
(PCUs) or district 
hospitals in southern 
Thailand 
 
 
Study design: 
community 
participatory action 
research 
(Cohort study) 

To develop and 
evaluate the 
dengue clinical 
practice 
guideline 
(DCPG) from 
household to 
hospital. 
 
 
 
 
 

Used an integrated IOWA* model and community participatory action 
(27) approach to develop and implement the guidelines in 44 villages, 
eight PCUs, Lansaka Hospital (District hospital/secondary care hospital), 
and the Lansaka District Official Public Health (26 health providers, 36 
dengue patients, from October 2016 to September 2017). 
 
1st step: dengue prevention & control in the community (self-care & 
dengue knowledge, mosquito breeding site elimination, avoid NSAIDs) 
2nd step: clinical practice guidelines at primary care unit (education to 
the community when to go to PCU, criteria for PCU referring to district 
hospital, testing Hct, assessment, fluid therapy, paracetamol, 
conservative Rx for fever, avoid red/black food to minimize confusing 
with gastrointestinal bleeding & mosquito bite, destroy breeding site) 
3rd: clinical practice guideline at outpatient department (OPD) & 
emergency room in a secondary hospital 
4th: dengue clinical practice guideline at inpatient department (28) in a 
secondary hospital 

DCPG was an appropriate dengue solution from 
household to hospital. Strengthening dengue 
prevention and control in the community and 
guidelines for dengue patients start at 
household to hospital as a key public health 
service and can be integrated across other 
sectors in the community. The guideline needs 
to prove the steps for dengue management in 
more cases and more than 12 weeks. 

*IOWA model: The Model was developed at the University of Iowa Hospitals and Clinics in 1990s to serve as a guide for nurses to use research findings to help improve patient care. 
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5.4.3 Evaluation and Synthesis of the literature 

 Early identification of DF patients 

Ang L.W. et al. (31) carried out a retrospective cross-sectional study to identify notified cases 

and laboratory-confirmed dengue patients admitted to all public and private hospitals 

between 2003 and 2017. The study found that early diagnosis improved dengue clinical 

management in primary care settings, and more appropriate referral and hospital admission 

(31). The utilization of limited healthcare resources could be enhanced, and adverse dengue 

outcomes could be avoided with early diagnosis and right-siting of dengue case management 

(31). Therefore, early identification of DF patients is a key to successful dengue management 

and wisely utilize health care resources. 

 Available primary interventions for DF at primary care or outpatient 

setting  

There are a variety of primary interventions for DF in primary care or outpatient setting. My 

literature reviewed encountered four articles that utilized the interventions for primary care 

settings with some similarity and differences (Table 3). All the articles applied the same 

components of primary intervention including symptomatic management, hydration, daily 

review with regular full blood count, and admission criteria (26, 28-30). In addition, Ingram 

(28) suggested that the patients should be assessed by an infectious disease physician during 

their first visit with an available 24-hour hotline. Lum(26) advocated the use of a “Handout 

for homecare of dengue patients” in which bed rest and avoiding intravenous fluid therapy 

were additionally included. Wai (29) also suggested to prevent mosquito bites and avoid 

intramuscular injections. Lum (26) and Wai (29) recommended education for vector control 

measures, education on warning symptoms and early medical review, as well as avoiding 

non-steroidal anti-Inflammatory drugs (NSAIDs). As the first step of the four-step of dengue 

care, Suwanbamrung (30) advised dengue prevention & control in the community consisting 

of self-care and dengue knowledge, mosquito breeding site elimination, and avoiding NSAIDs. 

The second step of care is the use of clinical practice guidelines at the primary care unit. The 

guidelines comprise many components such as community education to attend primary care 

units, testing Haematocrit (Hct), fluid therapy, use of paracetamol, avoidance of red/black 

food and mosquito bites, as well as destroying breeding sites (30).  
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 Supporting evidence for home fluid therapy  

Nasir N. H. et al.(27) carried out a feasibility study of a randomized controlled study design to 

assess the effectiveness of using a fluid chart to improve oral fluid intake in patients with 

suspected dengue fever in a primary care setting. The study concluded that the fluid chart 

was a simple, inexpensive tool in reducing hospitalization and intravenous fluid requirement 

in suspected dengue patients (27).  

 Supporting evidence for dengue fever health education from health 

care providers and to patients/caregivers and better communication 

strategies 

Health education on DF is beneficial for health care workers (32, 33) and patients/caregivers 

(34), therefore improved communication strategies are necessary. 

Giriyanna et al. (32) carried out a four-month prospective interventional study to assess 

awareness of 106 urban Indian health care workers regarding dengue fever and its 

prevention and the effect of health education on dengue and its prevention. The study found 

that awareness was poor among the workers, which improved significantly after health 

education (32). Pang J.  et al. (33) conducted a quantitative and qualitative cross-sectional 

study to examine the changes in KAP on dengue management among primary care 

practitioners (PCPs) before and after the largest dengue epidemic in 2013 in Singapore.  The 

study suggested that PCPs had more confidence in managing dengue patients in primary care 

settings and in educating patients on the importance of vector control and dengue warning 

signs to reduce dengue transmission and burden (33).  

Tan Q. et al (34) carried out a cross-sectional qualitative study to explore patient perceptions 

of health service delivery and health care workers' perceptions regarding usage of the 

Dengue Duo POCT kit. The study suggested that the improvements can be focused on the 

Dengue AWARE (Adapting to outbreaks by reducing and rendering Waiting experiences more 

comfortable; Advancing education about symptom recognition, while also Recognising better 

communication strategies; and Expanding follow-up care options) model of care delivery 

(Figure 7) (34). Tan Q(34) also highlighted the gaps in knowledge of the participating patients 

and suggested that simple explanations and illustrations of symptoms and disease 

https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=57195971750&zone=
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progression, warning signs and detection of disease severity, home fever management, and 

supportive treatment for DF symptoms should be made available.  

Figure 7. Shared patients and healthcare workers’ themes driving Dengue AWARE model of care delivery (figure  

from Tan (34)) 

Nguyen (35) carried out a KAP survey on 50 physicians and 49 patients to examine the extent 

to which physicians understand and can themselves effectively communicate strategies to 

stop focal dengue virus (DENV) transmission around ambulatory dengue cases. The study 

suggested better access to more practical and efficient communication methods for 

physicians and auxiliary health workers on preventive measures of dengue case 

management, as part of a holistic approach to dengue control (35). Harapan et al. (19) 

carried out a community-based cross-sectional study on 609 participants to assess the KAP 

regarding dengue among the people of Aceh (Indonesia). The study advocated for the 

empowerment and encouragement of health care workers (HCWs) to better educate DF 

patients, their families, and neighbours during their visits with adequate health education 

materials and applying outreach strategies that use these groups of persons as multipliers in 

their communities (19).  
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5.4.4 Conclusion 

Dengue fever is a systemic and dynamic infectious disease with no available definitive 

treatment. Early diagnosis and management of DF in a primary care setting are proven to 

efficient. Evidence supports primary intervention that consists of symptomatic management, 

hydration, daily review with regular full blood count, admission criteria. Preventative 

measures with appropriate educational and communication strategies such as control of 

breeding sites, prevention of mosquitoes' bites, health education (warning signs, fluid 

therapy, things to avoid, time to seek help) as well as a 24-hour hotline for health care 

workers and patients/caregivers were also advocated.  

The outcomes of this literature review identified key factors which I have incorporated into 

the design of a unique PIT for the Dengue PIT study. I have designed a study to pilot the tool 

and KAP survey to evaluate it using KAP Score model.  The feasibility study of the Dengue PIT 

will serve as a base line for a future RCT where allocation and blinding would be carried out.
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5.6 Appendices 

5.6.1 Appendix 1. Participant Information Sheet and Consent 
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5.6.2 Appendix 2. Pre-Intervention KAP survey 
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5.6.3 Appendix 3. Post-Intervention KAP survey 
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5.6.4 Appendix 4. A Designed Dengue Home-Care Card 
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5.6.5 Appendix 5. A 24 hour-fluid monitoring set 
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6.2 Prelude 

As a public health professional and field epidemiologist, it is essential to demonstrate the 

skills and knowledge to teach public health concepts and contribute to peer-to-peer learning. 

As part of the MAE Program, there are two teaching requirements, namely a “Lessons from 

the field (LFF)" and a case study for first-year MAE scholars (or another epidemiology training 

program). This chapter describes the experience, skills, and knowledge I gained during the 

development of these activities. 

During my MAE program, there were many opportunities for me to build human capacity in 

field epidemiology training, thus fulfilling my MAE competency. I participated in the Lower 

Mekong Initiative (LMIs) Young Scientist Program and Training of Trainers (TOT) for Field 

Epidemiology training (FET) graduates and coordinators in Vientiane Capital, Lao PDR (more 

information is available in Chapter 7: Additional Experiences and Professional Development 

Activities). The skills, knowledge and experiences I gained during the trainings had a positive 

impact on my confidence and the quality of my teaching methods. I applied a variety of the 

teaching techniques to develop and deliver teaching sessions as an LFF to my MAE cohort 

and Peer-to-peer teaching sessions (PTS) in different settings.  

6.2.1 Lessons from the field (LFF) 

The Lessons from the field (LFF) aim to maximize opportunities for peer-to-peer teaching and 

learning within a sub-group of the cohort based on real-world challenges. I designed and 

taught a LFF titled “Creating knowledge, attitude, and practice (KAP) questions using a KAP 

Score model” to my MAE19 cohort LFF group, which included Kushani MARSHALL, Kirsten 

WILLIAMSON, and Malinda CHEA, via a Zoom teleconference.   

During the first year of my MAE, there was an outbreak of dengue fever, with a total of         

39,091 reported cases and 76 deaths in Lao PDR (1). A dengue mortality review of 42 deaths 

showed that 88% sought help during the first three days of illness, 83% had no existing co-

morbidity, and 74% died from severe bleeding (2). Therefore, I was very keen to work on 

assessing a dengue fever primary intervention tool (PIT) utilizing the knowledge, attitude, and 

practice (KAP) survey. During my literature search on dengue primary intervention tools and 

KAP surveys I came across two interesting KAP survey articles on the Rapid Asia website 
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(“How to Make KAP*Surveys Work?”(3), and “KAP Score Model” (4)). These led me to email 

the author of the article, Daniel LINDGREN. Thankfully, he replied to my email quickly and 

shared his published article describing his success in utilizing KAP scores. He has also been 

encouraging and supporting me to pursue my dengue fever PIT project. With the assistance 

of Daniel LINDGREN, I found the KAP Score very fascinating and learned to create a KAP 

survey for the PIT.  

My role 

Utilizing the KAP questionnaires from the designed PIT project and the experience gained, I 

developed the LFF objectives, text, and tasks with answers, which were to be completed by 

participants in one-hour. I also gathered relevant important resources related to the LFF 

lesson. I asked Daniel LINDGREN to review my lesson to ensure the accuracy of my 

understanding and interpretation of the KAP survey and KAP Scores. I received helpful input 

from Dr. Philippa BINNS and Dr. Phonepadith XANGSAYARATH before disseminating the 

lesson to my group. During my LFF on zoom, I led the teaching session, facilitated discussions, 

and offered clarification. To evaluate my teaching performance, I sought my team members’ 

anonymous feedback on my performance and my LFF teaching session.   

Lessons learned 

There were a few important lessons that I learned delivering the LFF including: effective 

strategies to design the structure, measurable learning objectives and content, and making 

the problem-based learning lesson interactive in the virtual zoom setting. To design the LFF 

structure effectively I explored past LFFs from previous MAE cohorts and case studies from 

the MAE course block. First, I picked a few important components that worked well (i.e., 

clarity and simplicity) and incorporated them into my structure. Then, I asked myself the 

following questions: 

1. “What do I want my colleagues/students to do after finishing this LFF?” 

2. “What do my colleagues/students want to do after finishing this LFF?” 

3. “How will I make my lesson fulfill my audience’s needs?”, and  

4. “How do I keep my lesson simple but still relevant to the audience’s needs?" 
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Given that I am not an expert myself in the field of my LFFs' topic, seeking expert advice also 

helped a great deal. Lastly, to make the LFF virtually interactive via zoom I maintained the 

interests of my colleagues throughout the session by applying a problem-based/case-based 

learning approach, asking them questions, and providing every one of them a chance to talk 

and share their opinion and experience. 

All in all, the applied strategies worked out very well and I received satisfactory feedback 

from my study group (Figure 1). There was one small area for further improvement of the LFF 

which was to provide 1-2 pages of background information on dengue fever and the dengue 

situation in Lao PDR. The information will benefit learners who have never had previous 

experience in Dengue fever. The LFF lesson can be found in Appendix 1. 

6.2.2 Peer-to-peer teaching sessions (PTS) 

I was fortunate to be able to design and carry out many PTS for the 2020 first-year cohort, 

Lao FET cohort, and health care workers.  

PTS with the first-year cohort 

The PTS with the first-year cohort requires the second-year cohort to design and deliver a 

teaching session on a new, relevant, and useful public health topic that is not necessarily 

covered in the course block of the first-year cohort. Due to the challenges related to the 

unforeseen COVID-19 pandemic, the session was adjusted, and we were allowed to design it 

based on selected LFFs conducted among our smaller 2019 MAE LFF cohort groups. My PTS 

group comprised of Kushani MARSHALL and Srean CHHIM, and we decided to build our 25-

minute PTS based on my existing LFF, titled “How to create a knowledge, attitude & practice 

(KAP) survey?”. We delivered it on 28 Aug 2020 in our last course block via zoom.     

During the PTS’s development, we chose the learning objectives, contents, and evaluation 

questionnaires to be included on the teaching slides. My colleagues put them on the slides, 

and I double-checked them, adding necessary pictures and animations. We aimed to make 

the session simple, clear, problem-based/case-based, and interactive, as well as ensuring it 

would be carried out in the given time. We allocated tasks, practiced, and rehearsed multiple 

times.   
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Figure 1. LFF evaluation outcomes from three colleagues from the LFF group 
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We also did some troubleshooting, anticipated issues, and planned to ensure that the session 

would not go over 25 minutes. The session went quite well, with some electricity issues for 

Srean CHHIM who was based in Cambodia. Overall, we were very satisfied with the outcomes 

and feedback from our students (Figure 2). Fourteen out of 15 students joined our session, 

and the response rate was 64% (n=9). 

The lessons that I learned during this activity were the importance of effective teamwork, 

good time management, a well-organized work plan, and repeated practice to contribute to 

great outcomes. The lesson can be found in Appendix 2. For a future session, if there is 

enough time, I would like to explore students’ expectations for the session at the beginning, 

design all evaluation questions to have the same rating scales, and seek students’ opinion 

regarding how well the session fulfilled their initial expectations. 

 

 

 



Chapter 6| Applied Epidemiology of Infectious Diseases in Lao PDR 

6-10 
 

 

 

 

 

PTS for Lao FET cohort 

As a second-year MAE student at the epidemiology unit of NCLE, I was asked to teach Lao FET 

students on three topics, namely delivering oral presentations, writing an abstract, and 

writing a thesis during early 2020. 

Unfortunately, due to the outbreak of 

COVID-19, I was only able to teach the 

first topic.  

 For the “Oral Presentation” I developed 

the teaching session utilizing the 

recommended contents from Dr. 

Manilay PHENGXAY (WHO), an online 

course on CANVA “Presentation to 

Impress” (5), and relevant YouTube links 

Figure 2 The outcomes of the survey monkey (https://www.surveymonkey.com/results/SM-PMZQQDZB7/) 

 

Figure 3. Teaching for 11th Lao FETP students (2020) at NCLE, 
Lao PDR 

https://www.surveymonkey.com/results/SM-PMZQQDZB7/
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(Figure 3). I outlined the study objectives, simplified the session with pictures, icons, graphs, 

and made it as interactive as possible. I applied the professional skills and experiences I 

gained from the LMI program and the TOT training into the teaching. I then translated the 

PowerPoint into Lao local language. The teaching was carried out in a 2-hour session in which 

I found that a one-day training session would be more appropriate. This way, the students 

would have more time to absorb the key information, reflect upon their real-life experience, 

and adapt the new skills into their oral presentation. Unfortunately, due to limited time the 

teaching evaluation could not be carried out. For a future session, the evaluation could be 

carried out during the session by assessing students’ active participation, individual or group 

discussion and an evaluation (paper or online format). 

PTS with health care workers 

Lastly, during the Congenital Rubella Syndrome (CRS) Surveillance establishment, I taught 

health care workers (doctors, nurses, laboratory, and administrative staff) at the two pilot 

hospitals on “Congenital Rubella Syndrome (CRS) Surveillance System”. This training focused 

on the CRS and steps to carry out the CRS Surveillance System.  

I developed the PowerPoint presentation and training materials based on the CRS protocol 

that I initially created. Once again, I incorporated the skills and experiences I achieved from 

the LMI program and the TOT training into the session. I received helpful feedback on the 

PowerPoint presentation from Matthew GRIFFITH and Taeun YANG (WHO). After that, I 

translated them into Lao and carried out the training at the sentinel sites in February 2020 at 

Figure 4. CRS Surveillance system training at the Children’s Hospital (1 July 2020), Lao PDR 
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the launch of the surveillance system. Due to limited training time allocated to the session, 

and a lack of time to negotiate with the team, only some of the designed training materials 

were used. After 3 months of onsite follow-up of the pilot study, I updated the PowerPoint 

and training materials for the refresher training at the Children’s Hospital and Mother-and-

Newborn Hospital on 1 and 9 July 2020, respectively (Figure 4). One of the PowerPoints is 

available in Appendix 3. 

6.3 Conclusion 

Overall, during the MAE Program I have gained and contributed to public health 

professionals’ teaching experience, skills, and knowledge via the “Lessons from the field 

(LFF)" for the 2019 MAE cohort group, Peer-to-peer teaching sessions (PTS) for the 2020 first-

year MAE cohort, Lao FET cohort, and health care workers. These fantastic opportunities 

allowed me to improve myself and to build human capacity in field of epidemiology training, 

thus fulfilling my MAE competency.  
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6.6 Appendices 

6.6.1 Appendix 1. Lessons from the Field (LFF) on “Creating 
knowledge, attitude, and practice (KAP) questions using KAP 
Score model” 
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6.6.2 Appendix 2.: Peer-to-peer teaching sessions (PTS) for first-year MAE cohort on “How to 
create a knowledge, attitude & practice (KAP) survey?” 

 



Chapter 6| Applied Epidemiology of Infectious Diseases in Lao PDR 

6-29 
 



Chapter 6| Applied Epidemiology of Infectious Diseases in Lao PDR 

6-30 
 



Chapter 6| Applied Epidemiology of Infectious Diseases in Lao PDR 

6-31 
 



Chapter 6| Applied Epidemiology of Infectious Diseases in Lao PDR 

6-32 
 



Chapter 6| Applied Epidemiology of Infectious Diseases in Lao PDR 

6-33 
 

 



Chapter 6| Applied Epidemiology of Infectious Diseases in Lao PDR 

6-34 
 

6.6.3 Appendix 3. PTS to health care workers on “Congenital Rubella Syndrome (CRS) 
Surveillance System” (see Chapter 2: Establishing a CRS-SS in Lao PDR, pages 2-81 to 2-85) 
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“Success is not final; failure is not fatal: it is 

the courage to continue that counts.” 
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7.1 Abbreviations and acronyms 

ASU    Arizona State University 

DenCIME  Dengue fever Communication, Identification, Management and 

Education Tool 

DTRA    Defense Threat Reduction Agency 

FET   Field Epidemiology training 

LMI    Lower Mekong Initiative 

LMR   Lower Mekong Region 

MAE    Master of Applied Epidemiology 

MoH    Ministry of Health 

NCLE   National Center for Laboratory and Epidemiology 

NUOL    National University of Laos 

TOT    Training of Trainers 
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7.2 Prelude 

During my MAE program, there were opportunities for me to make new friends, build 

professional networks, to learn new skills, as well as to improve my existing knowledge and 

skills. These occurred via participating in the Lower Mekong Initiative (LMIs) Young Scientist 

Program and Training of Trainers (TOT) for Field Epidemiology training (FET) graduates and 

coordinators in Vientiane Capital, Lao PDR. Moreover, I also attended Weekly Emergency 

Operation Centre (EOC) meeting at the Ministry of Health (MoH) and Weekly Surveillance 

Data Review/ Analysis at NCLE. This chapter describes the experience, skills, and knowledge I 

gained during my participations. 

7.2.1 Lower Mekong Initiative (LMI) Young Scientist Program 

Background 

The LMI Young Scientist Program was funded by the U.S. State Department and launched in 

2018 by implementing partner Arizona State University (ASU). “The goal of this program is to 

support young scientists in developing a network of like-minded professionals who can use 

science and engineering to find joint innovative solutions to common challenges in the 

region.” (1). LMI serves as a 

platform to integrate regional 

cooperation and promote 

development across six pillars: 

agriculture, connectivity, 

education, energy, environment 

and water, as well as health (2) 

between United States and the 

LMI countries (Figure 1Error! 

Reference source not found.) 

Figure 1. Lower Mekong Initiative (LMI) 

countries (Cambodia, Lao PDR, Myanmar, 

Thailand, and Vietnam) and six pillars (figure 

from US Mission 2 Asian (3)) 
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My role 

As one of the representatives from Lao PDR, I participated in the 2019 LMI Young Scientist 

Program and joined other 32 early-career scientists and researchers from the five LMI 

member countries (Cambodia, Lao PDR, Myanmar, Thailand, and Vietnam). This second year 

program theme was “Public Health & Bioinformatics: Using Information Technologies to 

Address Public Health Challenges brought by Vector-Borne Diseases in the Lower Mekong 

Region” focusing on Vector Born Disease in particular ‘Dengue’ (4). During the program I 

prepared lecture content and a PowerPoint to present a topic on dengue to Lao community. 

Lessons learned 

The program enabled me to develop capacity for collaborative research through a four-week 

thematic exchange program, a two-day Annual Scientific Symposium, and a Seed Grant 

Competition (Figure 2).

 

Figure 2. Young Scientist Program activities’ timeline (figure from Build-It (4)) 

First, the thematic exchange program occurred between 1 and 26 July at the Faculty of 

Engineering, National University of Laos (NUOL), Lao PDR. During this program, my 

interpersonal skills were strengthened through team-based activities, classroom discussions, 

group presentations and applied research fieldwork. Through multiple workshops including 

design thinking, a mosquito identification workshop, and 21st century professional skills which 

were led by subject matter experts, I learned new skills including design thinking (Figure 3), 
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running effective meetings, and team optimization. My skills in interpersonal 

communications, design experiments, presentation, critical thinking, and conflict resolution 

were also enhanced. There were also field trips and site visits to provincial health office in 

Savannakhet province and Mahosot hospital’s laboratory in Vientiane Capital exposing me to 

and improving my understanding of the real issues on dengue.                                                           

 

Figure 3. The design-thinking framework (figure from Gibbons (5)) 

During the program, I was selected as a representative of the group to give a Ted Talk-style 

presentation on “Dengue Fever: Strategies to reduce risk of infection” to the Lao community 

at the American Center on 18 July 2019 (Figure 4). This was one of the highlights of the skills I 

gained during the ‘21st Century Skills Workshop’. This presentation aimed to teach the 

community useful techniques to control the mosquito population at the household level. I 

received personal real-time coaching from Mr. Robert SCHOENFELD (our lecturer and an 

executive liaison for International Student Services from ASU). During the preparation phase, 
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I practiced presenting to Mr. 

SCHOENFELD and the LMI participants 

multiple times. Their instant feedback 

helped me to improve my self-

awareness, lessen my weaknesses, 

and strengthen my confidence and 

presentation skills. I received a lot of 

positive feedback from the organizers 

and the participants who joined the 

talk. The PowerPoint slides of the talk 

can be found in Appendix 1. 

One key lesson I learned is to “just do it” and that with the right determination, as well as the 

right opportunity and time, I should never be afraid to immerse myself into my weakness 

(oral presentation) and reveal it to experts or trusted people. I learned that this is the 

quickest and easiest way to fix weaknesses and turn them into my strengths. 

By the middle of the program, I joined one of six teams to work on the “Dengue diagnosis 

system” project using models, computational methods, and information technologies to 

address dengue challenges in the Lower Mekong Region. “Participants are challenged to work 

across disciplines and regional teams and communicate in English to overcome existing 

language barriers, as they collaborate to identify technical solutions to Lower Mekong 

issues.”(1). I sought support from my supervisors, and Prof. Lucy LUM CHAI SEE (UMEXPERT - 

PROF. DR. LUCY LUM CHAI SEE) and led the team to create DenCIME (Dengue fever 

Communication, Identification, Management and Education Tool), to design the research 

study and poster, write a proposal and plan the study budget. My research skills and 

knowledges were further improved via one year access to Wiley Researcher Academy 

Learning Paths, an online course delivering training on writing and publishing across the 

entire global research community (6). Via these activities my leadership, teamwork, 

negotiating, and research skills were further enhanced.  

Second, my outbreak investigation outcomes on “Contributing Factors to Low Measles 

Immunization Coverage in an Outbreak of a Hard-to-Reach Rural Village at Xaisomboun 

Province, Lao PDR” was also selected for oral presentations at the 2nd Annual Scientific 

Figure 4: Teaching “Dengue Fever Strategies to reduce risk of 

infection”, Lao PDR 

https://umexpert.um.edu.my/lumcs.html
https://umexpert.um.edu.my/lumcs.html
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Symposium (December 2019) in Myanmar (see Chapter 3, Appendix 2: Oral presentation). 

The DenCIME poster (Appendix 2) was also presented to the organizers, our colleagues, and 

the symposium participants during the symposium. The symposium allowed me to 

strengthen my networks and I gained further confidence and experience in scientific 

presentation skills. 

Last, with the input from experts and support from my supervisors the DenCIME project 

proposal was then submitted for and won the 2019 seed grant (15 000 US$) (Figure 5). 

  

Figure 5. Team member picture with the first draft of DenCIME poster presented at the end of thematic exchange program in 

July 2019 (name from the far left Phyo Thu Zar TUN, Khaing Thanda SWE, Hai Nguyen, Hein Moe LWIN, and Win Nandar 

THET) (figure from ASU (7)) 
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The DenCIME (Dengue fever Communication, Identification, Management and Education) is an 

accessible user-friendly dengue fever screening tool. Our team has created it for medical 

staff/primary health care workers - especially those with potentially limited previous clinical 

experiences, medical knowledge, or personal judgement/biases - at primary health care 

centers/clinics to use. It is expected that the designed tool will be able to assist HCWs to identify 

patients with dengue fever early and alleviate the burden of dengue on health care systems, 

especially during dengue outbreaks through reduction of severity, complications, hospitalization, and 

mortality. I have learned a many skill as the Principal Investigator such managing funds and a 

multidisciplinary team of young scientists from different backgrounds. 

7.2.2 Training of Trainers (TOT) for FET graduates and FET 

coordinators 

My role 

I was also very fortunate to participate in the Training of Trainers (TOT) for FET graduates and 

FET coordinators funded by Defense Threat Reduction Agency (DTRA) on 16 to 20 Sep 2019. 

The goal of the course was to develop and strengthen the knowledge, skills, and competence 

required for confident and effective training and mentoring of field epidemiology trainees. 

The leading facilitators of the course were Matthew GRIFFITH (WHO consultant), Manilay 

PHENGXAY (WHO), and Bouaphane KHAMPHAPHONGPHANE (Deputy Director of NCLE). 

During the training, all the participants were assigned to a group to design an 80-minute 

workshop for implementation on the last day of the training. I joined team number two 

consisting of Dr. Phonethavy KHOTSIMEUNG (Lao FET graduate, Chief of Administration and 

Planning, Department of Hygiene and Health Promotion, Vientiane capital), Dr. Sysavath 

PHANATDA (Lao FET graduate, public health care worker, Provincial Health Department, 

Khammouane province), Dr. Phetdavanh LEUANGVILAY (Lao FET coordinator & WHO 

Technical Officer, WHO Health Emergencies Program, Vientiane capital), and Dr. Sanathip 

VILAVONG (Lao FET graduate, public health care worker, Ministry of Health, Vientiane capital) 

to design, implement, and evaluate a workshop (Figure 6).  

Our team developed and delivered the workshop on “Training on Facilitating skills for FET 

graduates and coordinators” to Lao FET graduates and coordinators. During the workshop’s 
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planning and development, all group members provided helpful input and searched for 

useful resources. We incorporated all the skills gained during the course in our workshop. I 

was responsible for reviewing the final product including all the content and training 

materials, as well as designing an appropriate PowerPoint presentation. All the team 

members were encouraged to present at our workshop. 

 

Figure 6.  The workshop on “Training on facilitating skills for FET graduates and coordinators”, Vientiane Capital, Lao PDR 

Lessons learned 

During the workshop, all participants learned and received valuable input and feedback on 

our personal and group's performance. I gained new knowledge and skills on 

1. the experiential learning cycle,  

2. Kolb Learning Style Inventory,  

3. Bloom's Wheel methods,  

4. implementation of icebreakers, energizers (activities used in workshops and group 

situations to help participants be more alert and active), and evaluation activities for a 

training course,  

5. effective constructive feedback,  

6. training methods, and  

7. Kirkpatrick's four levels of training course evaluation activities learning styles.  

A copy of the PowerPoint workshop can be found in Error! Reference source not found.. 
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7.2.3 Other meetings 

During my MAE field placement at NCLE had opportunities to join and learn from many 

important meetings. I attended Weekly Emergency Operation Centre (EOC) meetings at the 

Ministry of Health (MoH) during Measles outbreaks and COVID-19 pandemic. From the 

meeting I learned how EOC work and how public health teams interact, and decisions are 

made during the meetings.  I also joined the Surveillance Data Review/ Analysis at NCLE. This 

meeting is carried out weekly to enable the Epidemiology team to report weekly surveillance 

data from all sites across the country and to teach Lao FET trainees on surveillance data 

analysis and interpretations. Each week one FET trainee is allocated to present a summary of 

the weekly reported surveillance data, which allow the data to be checked and clarified 

before officially released.  

7.3 Conclusion 

Overall, MAE provided me opportunities to participate in the 2019 LMI Young Scientist 

Program, TOT and important meetings during my field placement at NCLE in Lao PDR. 

Consequently, I have made new friends, gained networks, new experiences, skills, and 

knowledges, as well as advanced the existing knowledge and skills. I have utilized them and 

incorporated them into my public health professional’s teaching skills and shared with other 

health professionals and colleagues via teaching and collaborative works. Additionally, the 

seed grant award will serve as an initial key to identify a potential dengue solution like the 

DenCIME tool to solve one of the issues in the LMR countries. These amazing opportunities 

enabled me to grow personally and professionally and contribute to building human capacity 

in field epidemiology training, thus fulfilling my MAE competency.  
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7.6.2 Appendix 2 DenCIME – Dengue Fever Screening Tool Poster 
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7.6.3 Appendix 3. Workshop slides on “Training on Facilitating skills for FET graduates and 
coordinators” given to Lao FET graduates and coordinators 
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