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Thesis Abstract 

In this thesis, I demonstrate how my completed projects meet the required competencies for 

the Master of Philosophy in Applied Epidemiology (MAE) at the Australian National University. 

I undertook these projects while based at the Institute Pasteur du Cambodge (IPC) in Phnom 

Penh, Cambodia. 

I conducted a retrospective analysis of rabies post-exposure prophylaxis (PEP) use in 

response to a social media post about a child's death from rabies due to a cat bite in December 

2018; she died in February 2019, which resulted in a surge in demand for rabies vaccination 

in Cambodia. To inform my study, I conducted a literature review on rabies post-exposure 

prophylaxis intervention and control. For this analysis, I used data collected by Phnom Penh 

IPC’s Rabies Centre from February 2017 to December 2020 to compare vaccination rates for 

132,391 patients, two years before the reported death (the social media post), and uptake in 

the two years after the death. After sharing the social media post, I found a significant increase 

in rabies vaccinations, especially among the 1–15 age group. This finding indicates that the 

use of social media to communicate evidence-based public health measures may be beneficial 

in Cambodia and should be considered in future programmes and interventions to address 

rabies (Chapter 2). 

For my epidemiological study, I investigated the knowledge, attitudes, and practices of poultry 

workers in live bird markets in Cambodia in relation to avian influenza viruses (AIVs) to 

determine the impact of the COVID-19 pandemic in this field. My analysis revealed a significant 

correlation between poultry workers' awareness of avian influenza and their failure to wear 

personal protective equipment during poultry-related tasks. These findings indicate that public 

health activities will be able to concentrate on enhancing control and risk mitigation efforts. 

Chapter 3 presents the details of this study, including my analysis and findings. 

Chapter 4 details an evaluation of the Severe Acute Respiratory Illness (SARI) system at two 

paediatric hospitals in Cambodia. This system has been in operation since 2014 and is used 

to facilitate information management, inform the hospital staff of the current epidemiological 

system, provides data for appropriate evidence-based health planning and prevention 

activities. I evaluated eight attributes of the SARI surveillance system using data collected from 

2014 to 2022. I used the Centers for Disease Control and Prevention (CDC) evaluation 

attributes to assess the system. There were inconsistencies and missing information in data 

collection. These results will contribute to the improvement of this system by providing 
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information to streamline and increase consistency in data collection and reporting for both 

hospitals. 

For my disease outbreak investigation, I joined the Communicable Disease Control 

Department at the Cambodian Ministry of Health to investigate an outbreak in Pursat province 

where methanol poisoning was suspected at a funeral. I collected data from a field site and 

hospitals for analysis and interpretation. This outbreak resulted in the death of a 36-year-old 

male and the admission of 27 cases to hospital for treatment. While we found no evidence of 

methanol. However, excessive consumption of rice wine was suspected to have led to the 

death and hospitalisations. We presented our findings to the Ministry and community. Our 

findings support continuous alcohol product monitoring and show that health promotion of such 

dangers is essential to prevent future deaths from similar products. Details of this investigation 

are presented in Chapter 5. 

In Chapter 6 of this thesis, I have outlined my teaching experiences. I presented lessons from 

the field to my MAE cohort on conducting a Knowledge, Attitudes and Practices survey and 

also taught on study protocol to the Intermediate level Field Epidemiology Training Program 

students in Cambodia. 

These projects and knowledge illustrate my competence as a field epidemiologist and address 

the MAE program requirements. 
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Abbreviation 

ANU Australian National University 

CCDC Cambodian Communicable Disease Control 

FAO Food and Agriculture Organization 

IFETP Intermediate Field Epidemiology Training 

Program  

IPC Institut Pasteur du Cambodge 

PEP Post-exposure prophylaxis  

SARI Severe Acute Respiratory Illness  

WHO World Health Organization 
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1.0 Overview of field placement 

My Master of Philosophy in Applied Epidemiology (MAE) field placement was at the Institut 

Pasteur du Cambodge (IPC), Phnom Penh, Cambodia. Founded in 1953, IPC is a non-profit 

research institute in Cambodia, currently under the high patronage of the Minister of the 

Kingdom of Cambodia and under the scientific and technical responsibility of the Pasteur 

Institute (1). During my 22-month MAE program, I had the opportunity to gain practical 

experience in field epidemiology and benefit from a wide network of field epidemiologists, 

including professionals from the Australian National University (ANU), the IPC, and Cambodian 

Communicable Disease Control (CCDC). Furthermore, I had the privilege of participating in 

international seminars held in Australia, which proved to be an invaluable opportunity for 

personal and professional growth at this particular timeframe. 

 

To fulfill the competences outlined by the MAE, I successfully undertook three fundamental 

projects at IPC, with the remaining one lesson learned from the outbreak disease project at 

CCDC.  

This event highlighted the second time in which IPC took on the responsibility of supervising a 

field epidemiology scholar in partnership with ANU, welcomed a distinguished academic from 

Southeast Asian nations as an integral component of the MAE program. The field placement 

was scheduled to commence on the on 14 February 2022 and concluded on 08 December 

2023. 

Mr. Srean Chhim was the first ANU MAE scholar who had his field placement here (2019-

2021), and he contributed on the public health and other projects. As the second experience 

with MAE for the IPC, the team has an excellent knowledge of epidemiology and laboratory 

capabilities related to infectious disease. The scope of the IPC target on laboratory-based 

research and surveillance of infectious diseases (2). It aims to enhance understanding of 

infectious disease through partner training, provision of laboratory services, and facilitation of 

international vaccination programs, it offers a diverse range of immunisation.  

Fortunately, my field placement at IPC’s Epidemiology and Public Health Unit, I had the 

privilege of being supervised by: 

1. Dr. Sowath Ly, Deputy of IPC and Deputy Head of Epidemiology and Public Health 

Unit, IPC. His background is medical epidemiologist. He graduated master’s degree in 

Tropical Medicine and International Health in Lao PDR in 2005 and later obtained his 
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PhD at the Montpellier-2 University France in 2011. He has joined the Epidemiology 

and Public Health Unit of IPC since 2005. As part of the public health at IPCs 

Vaccination services during 2017-2019, including three rabies prevention centers; one 

in Phnom Penh, one in Kampong Cham province and the last one in Battambang 

province. His research activities focus on topics related to infectious disease in the 

communities, mainly on dengue, (Avian) influenza and rabies. 

 

2. Dr. Claude Flamand, Head of Epidemiology and Public Health Unit, IPC. He obtained 

a master’s degree in Biomathematics and Biostatistics, a PhD in Epidemiology and 

Public Health from the University of Paris-Saclay, and a Habilitation to Supervise 

Research (HDR). He has been working for the past 15 years in the field of surveillance 

and the study of transmission dynamics of infectious and tropical diseases. After 

completing the national training program in field epidemiology from 2005 to 2007 at the 

French Public Health Agency and the French School of Public Health, he specialised 

in the fields of infectious disease surveillance and investigation of health emergencies 

in tropical environments and spent six additional years at the French Public Health 

Agency as the referent epidemiology of the French Guiana Unit. In 2013, he joined the 

Institut Pasteur in French Guiana as the head of epidemiology unit, where he 

developed research work aimed at better understanding the transmission dynamics of 

infectious diseases spreading in the general population. His main research work in this 

field has also focused on studying the real impact of endemics in communities and on 

reconstructing the history of transmission dynamics for pathogens not routinely 

monitored. His multidisciplinary approaches have also allowed his team to study the 

environmental, climatic, human and behavioural determinants of infectious disease 

transmission from multiple perspectives (epidemiology, surveillance, biostatistics, 

modelling, public health policy and scientific popularisation). He is also affiliated to the 

mathematical modelling of Infectious Diseases Unit of the Institut Pasteur in Paris.  

 

3. Dr. Erik Karlsson, Deputy Head of Virology Unit, IPC. During his doctoral work in the 

Department of Nutrition at the Gillings School of Global Public Health, University of 

North Carolina at Chapel Hill, he studied the effect of nutrition, especially diet-induced 

obesity, on immune responses to viral pathogens. Following completion of his PhD, he 

began to pursue a research career focused on understanding surveillance, viral 

evolution, host-pathogen interactions, and immune responses. he began working as a 
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Postdoctoral Research Associate with Dr. Stacey Schultz-Cherry and collaborators at 

St Jude Childrens Research Hospital to expand his knowledge of virology, viral 

pathogenesis, co-infection, immunology (primary and vaccine-induced), and infectious 

disease surveillance. He became a Staff Scientist in Dr. Schultz-Cherry's laboratory, 

focusing further on the interaction of nutrition and infectious disease as well as helping 

to oversee influenza surveillance at the animal-human interface worldwide. At IPC, he 

is in charge of all ongoing activities related to respiratory viruses, including human 

seasonal and zoonotic viruses, and the Director of the National Influenza Center and 

the Regional WHO H5 Reference lab. He is integral in the COVID-19 response in 

Cambodia and worldwide and serve as the Coordinator for the WHO Global COVID-19 

Reference Laboratory in the Virology Unit. He also serves as the Co-PI of the newly 

developed Sequencing Platform at IPC. His work at IPC focuses on surveillance of 

endemic and emerging viruses in Cambodia, including developing Early Warning 

systems against the next pandemic. He also frequently consults for UN organisations 

(FAO and WHO) and am the founder of a research think-tank named: CANARIES: 

Consortium of Animal market Networks to Assess Risks of emerging Infectious 

diseases through Enhanced Surveillance.  

 

My field supervisors convened a meeting after course block 1 to identify three projects for me 

to undertake during my field placement at IPC. Throughout my work, I actively engaged in 

research and practical work related to the fields of rabies and avian influenza. I am grateful for 

the consistent support and guidance provided by my field supervisors, who have encouraged 

and facilitated my involvement in these specific areas of study. In the past, my involvement 

focused mostly on fieldwork. Nevertheless, my level of knowledge has significantly increased 

as a result of my enrollment in the MAE program. These projects have played an integral part 

in enhancing my understanding and expertise in the field. 

1.1 Fulfilment of MAE program requirement 

To meet the requirements of the Master of Philosophy in Applied Epidemiology at Australian 

National University, I completed the following field projects: 

 Analysis of a public health dataset: Potential Impact of a social media post in 2019 on 

rabies post-exposure prophylaxis (PEP) at Institut Pasteur du Cambodge (IPC), 

Cambodia 
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 Design and conduct epidemiological study: Knowledge, attitudes, and practices 

influencing risk behaviours around avian influenza during the COVID pandemic among live 

bird markets, 2022-2023. 

 Investigate and acute public Health problem: An outbreak of suspicious rice wine 

poisoning in Cambodia, 2023. 

 Establish a surveillance system: Evaluation of Severe Acute Respiratory Illness (SARI) 

surveillance system in Children based on two paediatric hospitals, 2014-2022 

 

1.2 Publications 

 

Prospective publications 

I contributed as a first author (as indicated in Chapter 2) to the manuscript regarding on 

Potential Impact of a social media event in 2019 on rabies post-exposure prophylaxis (PEP) 

at Institut Pasteur du Cambodge (IPC). 

 

In addition, another manuscript related to Avian influenza during the MAE (as described in 

chapter 3) was on Knowledge, attitudes, and practices influencing risk behaviours around 

avian influenza during the COVID-19 pandemic among live poultry market workers, 2022-2023 

Other publications as a contributor: 

1. Aerosol exposure of live bird market workers to viable influenza A/H5N1 and A/H9N2 

viruses, Cambodia 

 Horwood PF, Horm SV, Yann S, Tok S, Chan M, Suttie A, Y P, Rith S, Siegers JY, San 

S, Davun H, Tum S, Ly S, Tarantola A, Dussart P, Karlsson EA. Zoonoses Public 

Health. 2023 Mar;70(2) 

 

2. Influx of Backyard Farming with Limited Biosecurity Due to the COVID-19 Pandemic 

Carries an Increased Risk of Zoonotic Spillover in Cambodia 

 Hyder S, Sievers BL, Flamand C, TagoPacheco D, Chan M, Claes F, Karlsson EA. 

Microbiol Spectr. 2023 Feb 14;11(1):e0420722.  
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3. Impact of the switch from four to three intradermal rabies post-exposure prophylaxis 

sessions in patients bitten by dogs: A cost-consequence analysis from the patients' 

perspective 

 Le Bras A, Zarca K, Peng Y, Chan M, Durand-Zaleski I. One Health. 2022 Jun 

17;15:100408. 

 

1.3 Oral presentations at scientific conferences 

I presented the following oral presentations at three international public health conferences 

which was entitled “Potential Impact of a social media post in 2019 on rabies post-exposure 

prophylaxis (PEP) at Institut Pasteur du Cambodge (IPC)”:  

 World Epidemiology Day (this is a yearly event across the world and the second time 

we have hosted an event in Canberra), on Wednesday 7 September 2022 at The John 

Curtin School of Medical Research, The Australian National University. 

 The Australian Public Health Association Communicable Diseases & Immunisation 

Conference 2023, held from Monday 19 to Wednesday 21 June at the Perth 

Convention Centre. 

 The 13th International Conference on Public Health among the Greater Mekong 

Subregion Countries 2023 (IPHC GMS13), titled "Enhancing Transdisciplinary 

Collaboration on Education and Research to tackle priority Public health issues in the 

new Era" and held in Hue & Hanoi city, Vietnam-July 01-02, 2023. 

Communication with a lay audience 

The findings of the Rabies analysis project were reduced a short one-page document. Aimed 

for dissemination to important general population. This information and advocacy piece may 

be found in Appendix 2.5, Chapter 2. 

Teaching and capacity building activities 

I conducted the following teaching activities as core program requirements: 
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 Peer-to peer teaching session: Developing a Study Protocols for Intermediate Field 

Epidemiology Training Program (IFETP) which in Chapter 6, Appendix 6.1. 

 Lessons from the field: Conducting a knowledge, Attitude, and practice (KAP) Survey 

in Live Bird markets, Cambodia (Chapter 6, Appendix 6.3). 

The MAE programme requirements are summarised in the table below. 

Table 1. 1.  Summary of MAE projects and experiences fulfilling core program requirements 

Core competency 
Chapter 

1 2 3 4 5 6 

Master of Applied Epidemiology experience  √           

Analyse a public health dataset    √     

Design and conduct an epidemiological study      √       

An evaluation project        √     

Outbreak investigation          √   

Review of scientific literature    √         

Publication    √  √       

Oral presentation at a scientific conference    √         

Communication with a lay audience    √         

Teaching activities            √ 

 

To facilitate the completion of scholar projects, the MAE program offered comprehensive 

training. Among the above-mentioned subjects, certain ones were mandatory and required 
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successful completion. The compulsory courses have been briefly outlined in the table 1. 2 

below.  

Table1. 2. List of the required course for MAE 

Compulsory course for MAE title Time Credit in unit 

POPH8914 - Issues in Applied Epidemiology First semester, 2022 6 

POPH8920F - Applied Epidemiology Thesis First semester, 2022 18 

POPH8920F - Applied Epidemiology Thesis Second Semester 24 

 

1.4 Additional public health activities and experiences 

Additionally, making contributions to ongoing initiatives, such as providing assistance to 

Phnom Penh Rabies Center and Virology Unit. I had a privilege of engaging in various projects 

as following:  

 I managed the Rabies database from three Rabies centers which are in Phnom Penh, 

Battambang and Kampong Cham provinces. 

I supervised the performance of fieldwork activities:  

 In May and December 2022: “Surveillance of Influenza in Humans, Swine, and Poultry, 

Cambodia, 2022-2023”.  

 In November 2022: “Knowledge and attitudes towards measles vaccination in families 

living in the floatig village of Prek Toal 2023”. 

 In July 2023: I assist Frida Esther Sparaciari, a PhD candidate at James Cook 

University, with her research “Enhancing and appling effective communication 

strategies, reporting, risk mitigation measures, and prevention using Environmental 

Surveillance at high-risk Live Animal Markets and other interfaces.” for submitting a 

protocol to National Ethics Committee for Health Research (NECHR) in Cambodia. 
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Prospective works after MAE 

 Assist on the project: Enhancing and applying effective communication strategies, 

reporting, risk mitigation measures, and prevention using Environmental Surveillance 

at high-risk Live Animal Markets and other interfaces. 

 Data managing on the three Rabies Centers namely Phnom Penh, Battambang and 

Kampong Cham province Rabies Prevention Centers. 

 Manuscripts for MAE: 

o Rabies Post-Exposure Prophylaxis (PEP) in 2019 at Institut Pasteur du 

Cambodge (IPC), Cambodia: the potential impact of a social media event 

o Knowledge, attitudes, and practices influencing risk behaviours around avian 

influenza during the COVID pandemic among live bird markets, 2022-2023. 
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Preface 

Background 

This chapter describes my data analysis project, one of the four core requirements of the 

Master of Philosophy in Applied Epidemiology (MAE). This project also meets the MAE 

requirements to undertake a literature review (Appendix 2.6), deliver a conference 

presentation, and prepare a manuscript for submission to a journal. 

Since 2014, I have been involved in rabies-related work at the Institut Pasteur du Cambodge 

(IPC). I subsequently assisted the rabies team with data management and analysis. My field 

supervisors provided me with the opportunity to investigate the impact of a social media event 

on the uptake of rabies post-exposure prophylaxis (PEP) in 2019. I have had several 

opportunities to share these findings at meetings and conferences in both Australia and 

Vietnam, as well as internally with the IPC teams. 

A summary of this project also meets the competency for a plain language information 

statement that is accessible to a general audience in the public for community information, i.e., 

for publishing on Facebook, etc., to provide information to the community in a form they can 

understand in Appendix 2.5. 

The preliminary findings of this study were presented at: 

1. World Field Epidemiology Day, Wednesday 7 September 2022, John Curtin School of 

Medical Research, Australian National University (ANU) (Appendix 2.1). 

2. Australian Public Health Association Communicable Diseases & Immunisation 

Conference 2023, 19 to 21 June, Convention Centre, Perth Western Australia 

(Appendix 2.2). 

3. The 13th International Conference on Public Health among the Greater Mekong 

Subregion Countries 2023 (IPHC GMS13), "Enhancing Transdisciplinary Collaboration 

on Education and Research to tackle priority Public health issues in the new Era", 1-2 

July 2 023, Hue and Hanoi City, Vietnam (Appendix 2.2).  
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My Role 

This project required me to coordinate data collection, clean data, design the project protocol 

for submission to the Australian National University (ANU) ethics committee, conduct data 

analysis, descriptively analyse and interpret data, and draft the report for a lay audience (the 

public) and for an IPC presentation following peer review. 

Lessons Learned 

This project was beneficial to advance my knowledge of data interpretation and enhance my 

skills in data analysis. Additionally, it provided a valuable opportunity to identify areas for data 

strengthening and to ensure high quality in terms of accuracy, completeness, and consistency. 

Using database queries, I identified and removed duplicate records to prevent data duplication. 

I examined missing or obviously incorrect information to verify the precision, completeness, 

and consistency of the data. This entailed cross-referencing with external sources or applying 

data validation rules, such as the date of consultation and injection. We rigorously tested and 

verified the data after cleaning the database to ensure its quality and completeness. To verify 

the accuracy and validity of the cleaned database, I ran example queries and performed data 

quality checks. I learned how to perform spatial and temporal analysis by using the Quantum 

Geographic Information System (QGIS) and Stata programs. I reviewed QGIS lessons and 

acquired useful skills from the Lessons from the Field (LFF) with my classmates, as well as 

attending a GIS session in MAE course block 3 at the Australian National University. For 

applied epidemiologists, spatial analysis is a crucial skill. Both STATA and QGIS have 

immense benefits. I was absolutely delighted when I achieved this competence. Finally, I put 

my existing insights into practice by tackling these specific components. 

Public Health Impact 

This study summarises information about PEP patients who sought care at the PEP Center in 

Phnom Penh, Cambodia, over a four-year period. The results will inform Rabies program 

perspectives, including intervention design, planning, and priority setting in relation to 

communication and distribution via social media. Moreover, the spatial analysis provided 

insights into the population of people involved in bite accidents with animals, which will also 

aid in the prioritisation of resource distribution to the areas where the patient originates from. 
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Abstract 

Background 

Rabies remains a major public health challenge in Cambodia, despite being a vaccine-

preventable disease by pre- or post-exposure prophylaxis (PrEP or PEP). In February 2019, a 

ten-year-old girl succumbed to suspected rabies due to a cat bite injury. Her father shared a 

video of her symptom manifestations on Facebook prior to her death. The use of social media 

(especially Facebook) is highly popular in Cambodia, and the video led to panic in the 

community. As a result, thousands of people sought rabies PEP at the Rabies Prevention 

Centre of the Institut Pasteur du Cambodge (IPC) in the capital city of Phnom Penh. Given that 

social factors can influence health-seeking behaviour, this analysis aimed to describe how this 

social media event impacted rabies PEP-seeking behaviour observed at IPC. 

Methods 

We analysed IPC’s data from the Rabies Prevention Center in Phnom Penh for the period 

between February 2017 and December 2020. We utilised a retrospective search through social 

media and news postings for 2019 to capture relevant messages shared by the public. We 

described and compared PEP data from two years prior and two years after the social media 
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event following the child's death to identify possible associations between the rabies PEP 

seeking behaviour and awareness. 

Results 

During the study period, 132,391 patients received PEP: 48,623 in the two-year period prior to 

the social media event and 83,768 in the two years following the event, a 63.3% increase. The 

increase in PEP administrations after the social media posting ranged from 45% to 292%, 

depending on the individual's home province. Significantly increased risk ratios (RR) for 

accessing PEP after the social media post were cat bites (RR=1.5; 95%CI=1.4-1.5; P<0.001), 

bite injuries involving an animal scratch (RR=1.6; 95%CI=1.6-1.6; P<0.001), and injuries by 

stray animals (RR=1.6; 95%CI=1.6-1.6; P<0.001).  

Conclusion 

Social media had a significant impact on rabies health-seeking behaviour, particularly following 

a cat bite incident, as the original event was distributed via Facebook. Monitoring and 

mitigating social media were difficult, although using social media to communicate evidence-

based public health messages may be beneficial. 
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Abbreviations 

ANU Australian National University 

CRF Case Report Form 

DFAT Direct Fluorescent Antibody Test 
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IPC Institut Pasteur du Cambodge 

LFF Lessons from the Field  

MAE Master of Philosophy in Applied Epidemiology 

NCEPH National Centre for Epidemiology and Population Health 

NEHCR National Ethic Committee for Health Research 

PEP Post-Exposure Prophylaxis 

PrEP Pre-Exposure Prophylaxis 

QGIS Quantum Geographic Information System 

RR Relative Risk 

RIG Rabies Immune Globulin 

WHO World Health Organization 
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2.0 Introduction 

Rabies 

Rabies, with its 100% fatality rate, presents a significant public health concern, especially in 

regions where it is endemic. Rabies virus is a member of the Rhabdoviridae family and 

Lyssavirus genus (1). Rabies is the most serious threat to public health from animal bite injuries 

(2,3). As the disease develops, the individual may develop confusion, abnormal behaviours, 

hallucinations, hydrophobia (fear of water), and insomnia. Typically, the acute, symptomatic 

phase of a disease lasts between 2 and 10 days. Once rabies symptoms occur, the disease is 

100% fatal (4). 

Human rabies virus exposure from bites or even scratch lesions caused by animals such as 

dogs and cats are a significant concern for public health (5). In rabies-endemic nations, the 

likelihood of a bite or scratch is extremely high (2). Despite its 100% fatality rate, rabies is 

completely preventable. Immediate and sufficient rabies post-exposure prophylaxis (PEP) can 

achieve prevention (7–11). Additionally, it is advisable for those traveling to countries with a 

high prevalence of rabies, as well as those with a higher risk of exposure (i.e., veterinarians or 

laboratory personnel), to consider pre-exposure prophylaxis (PrEP) as a preventive measure 

against rabies infection (12). 

Rabies in Cambodia 

Cambodia is a rabies-endemic country. Rabies infections cause an estimated 800 human 

deaths per year, with an average annual incidence of 5.8 per 100,000 people (10). In 

Cambodia, there are several Rabies Prevention Centers, including three under the Institut 

Pasteur du Cambodge (IPC), as well as private clinics. However, since 2008, IPC's Phnom 

Penh Rabies Prevention Center has been the most active center for rabies PEP, averaging 

more than 20,000 patients per year. The Virology Unit of IPC has been performing laboratory 

diagnostic testing on animals since 1998, using the Direct Fluorescent Antibody Test (DFAT) 

on animal brain samples from animal carcasses brought in by patients seeking rabies PEP at 

IPC. Ly et al. (2009) analysed these data from 1998 to 2007 and found that among the 1,214 

dog brain samples (97% of all animal samples collected in that period), 610 (49%) were 

positive for the rabies virus. However, Cambodia's underreporting of human cases poses 

significant challenges in assessing the disease's impact on the population (12).  
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In accordance with the global framework for the elimination of dog-mediated human rabies, 

Cambodia has committed to reaching the objective “zero by 2030” (14). The focus is on 

reducing the risk of rabies transmission by ensuring widespread dog immunisation, 

dissemination of public awareness campaigns, and enhanced availability of PEP. 

Case Definition: Suspected Human Rabies Case  

A suspected human rabies case is a person with clinical symptoms (any incident involving 

dogs, cats, bats, and monkeys) of acute neurological syndrome (i.e., encephalitis) dominated 

by forms of hyperactivity (furious rabies) or paralytic syndromes (paralytic rabies) progressing 

towards coma and death (15). The first symptoms may include flu-like fever, headaches, and 

exhaustion. Anxiety, confusion, hallucinations, and swallowing problems develop as the illness 

progresses. Later, infection may cause muscular spasms, convulsions, and paralysis. These 

symptoms are typically accompanied by severe light and water sensitivity, which can make 

drinking or swallowing frightening (4). However, any bite or scratch with a suspected rabid 

animal, as well as any incident involving dogs, cats, bats, and monkeys in rabies-endemic 

countries, raises suspicions of rabies exposure. 

Rabies Post-Exposure Prophylaxis (PEP) 

Individuals exposed to suspected rabies, such as all bites involving skin penetration, can 

develop rabies, although the risk depends on the animal species, the location of the bite, and 

the severity of the wound (16). Rabies PEP is defined as rabies prevention following animal 

incidents that cause (usually bleeding) wounds. It consists of administering the rabies vaccine 

with or without rabies immune globulins (RIG), according to recommendations from the World 

Health Organization (WHO). Since July 2018, WHO has suggested a rabies PEP protocol that 

includes two intradermal (ID) injections at the same time (the IPC regimen) over the course of 

three sessions, one at day 0, three days after the medical assessment, and seven days after 

that (17). Before July 2018, IPC used the modified Thai Red Cross regimen of simultaneous 

2-site ID injections in 4 sessions at days 0, 3, 7, and 28 (18). The severity of the wound from 

a suspected rabid animal, along with the exposure risk and other relevant indicators, 

determines the recommendation for administering PEP. 

Rabies Pre-Exposure Prophylaxis (PrEP) 

People traveling to rabies-endemic countries, as well as those with potential occupational 

exposure, such as veterinarians or laboratory personnel, should consider PreP. We have 

changed the previous 3-dose intramuscular (IM) PrEP schedule to a 2-dose regimen, 
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administered on days 0 and 7. People who received PrEP more than three months ago will still 

receive one dose (ID or IM) of the vaccine as a booster after a bite or scratch incident. 

Access to Rabies PEP in Cambodia 

Unfortunately, a considerable proportion of Cambodians, especially in rural areas, have 

challenges accessing rabies PEP in terms of awareness, availability, and affordability (3). 

There are a limited number of sites that provide PEP: besides the Angkor Children's Hospital 

in Siem Reap, the National Public Health Institute in Phnom Penh, and some private clinics, 

IPC operates three Rabies Prevention Centers across the country, with the one in Phnom Penh 

serving as the primary center operating since 1998 (13).  

Baron et al. (2022) found a negative association between the patients’ travel duration to IPC's 

Rabies Prevention Center and the percentage of PEP patients, i.e., when the travel time 

increased by one hour, the PEP rate decreased by 70-80% (13). 

Before the social media event, IPC had two rabies prevention centers. One is located in Phnom 

Penh (opened in 1995), and another one is in Battambang, in the northwest of Cambodia, and 

opened in July 2018. However, in response to the fallout from the social media event in 

February 2019, IPC opened one more rabies prevention center, located in Kampong Cham, a 

town 120 km northeast of Phnom Penh, in March 2019. 

Social Media in Cambodia 

Over the last decade, the total number of social media (Facebook, LinkedIn, Instagram, and 

TikTok) users in Cambodia has rapidly increased (19). In 2014, there were an estimated 1.2 

million social media users in Cambodia. By 2018, the overall number of users had nearly 

doubled (20). In 2020, the number surged to 9.7 million, and by 2023, it stands at an estimated 

12.6 million, accounting for approximately 70% of the total population. This represents an 

annual increase of approximately 1.3 million users over the previous nine years (19). Facebook 

is one of the most widely used social media networks in Cambodia. Cambodians use Facebook 

for communication and leisure; however, it is difficult to quantify the proportion of the population 

that has access to and extensively uses this platform (20). The country went from having 

Facebook as the only accessible social platform to currently having all international social 

media applications available within the country. However, like the rest of the world, "fake news," 

misinformation, and disinformation have inundated social media in Cambodia in recent years. 

The Cambodian government has increased its attempts to regulate the spread of incorrect 

information and uses social media to disseminate its own messages and information, with 



Chapter 2: Analysis of a public Health dataset: Rabies PEP 

__________________________________________________________________________________ 

 

23 

 

Facebook remaining a prevalent platform (17). As social media is so important for 

communication in Cambodia, it can act as a catalyst for public health awareness and influence 

health seeking behaviours. Particularly for rabies, publicly shared information may raise 

awareness and encourage individuals to seek rabies prevention; on the other side, it may 

spread misinformation and fear, leading to inappropriate rabies PEP seeking behaviour after 

exposure. The data from the incident investigated in this report provides an understanding of 

pre- and post-event knowledge, attitudes, and practices regarding injury types, animals 

involved, and patient characteristics.  

Rabies Case Posted on Facebook in 2019 Leading to Increased PEP Demand  

A suspected rabid cat bit a 10-year-old girl in early December 2018 in Svay Rieng province in 

southern Cambodia, a region bordering Vietnam. Her parents, garment factory employees, 

were unaware of the serious implications of the bite. Therefore, the family did not seek rabies 

PEP immediately. In February 2019 (exact date not available), the girl developed symptoms 

such as hallucinations and confusion (21), and her family took her to Vietnam for medical care 

due to the proximity of her residence to the Vietnamese border.  

Her family accompanied her to IPC on February 13, 2019, seeking medical intervention after 

a Vietnamese physician denied her treatment. However, the doctor did not provide PEP to the 

girl, citing her already typical and severe rabies symptoms as evidence that it would not save 

her. Therefore, the parents returned home with her, where she succumbed to her illness later 

that day (21).  

The father had filmed her dying of rabies and posted it on Facebook. Social media widely 

circulated the girl's video, evoking shock, and expressions of pity as her symptoms worsened. 

She was visibly suffering in the video, acting abnormally and unable to control herself before 

eventually falling unconscious. Many accompanying comments suggested that she was 

suffering from rabies and advised viewers to be cautious of cat bites. 

In the week following this social media event, thousands of people started arriving at IPC each 

day in a rush to seek rabies PEP. This extreme increase in people seeking PEP lasted for 

several months. This situation was an enormous challenge for IPC due to the rapid increase 

in PEP demand and resulting in the need for additional staff and plus shortage of vaccine to 

meet the sudden surge in demand (22).  

The Phnom Penh Rabies Prevention Centre received a significant influx of people who sought 

it out in response to animal bite incidents. In this study, we included patients who met the 
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criteria for PEP administration (132,391 PEP patients). As a result, in 2019, 78,691 patients 

received rabies PEP at the three IPC Rabies Prevention Centers throughout Cambodia, which 

was the triple number of PEP administrations compared to 2018 (n = 26,282). For this study, 

we utilised the database at the Phnom Penh Rabies Prevention Center for analysis, as it also 

covers the years before the social media event. 

Objectives 

This study describes the impact of a social media posting from February 2019 on PEP seeking 

behaviours of patients, and uses data collected at the Rabies Prevention Center of IPC in 

Phnom Penh, recorded to examine PEP uptake and patients’ characteristics.  

The aims were: 

1) to use data from the Rabies Prevention Center of IPC in Phnom Penh recorded during 2017-

2020 to examine the PEP uptake and patient’s characteristics, and tested animal samples, 

2) to understand how a social media event can affect the number of people seeking rabies 

PEP at IPC and the way they seek it by comparing data before and after the event.  

The hypothesis tested in this study was that a social media event (in this case on Facebook) 

showing a subject with rabies-like symptoms would induce a change among patients seeking 

PEP. 

2.1 Methods 

1. Study site 

Cambodia's capital and largest city is Phnom Penh. According to the 2019 National Report of 

the National Institute of Statistics, Cambodia's overall population reached 15,552,211, with 

2,281,951 people residing in Phnom Penh (10). The Phnom Penh Rabies Prevention Center 

is the most frequented rabies vaccination center in Cambodia (16). In the months following 

the social media event, the Phnom Penh Rabies Prevention Center had difficulties providing 

PEP to all patients who sought treatment. These difficulties were caused by a shortage of 

rabies vaccines and an insufficient number of staff members to deal with the dramatic surge 

in patients seeking PEP. 
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2. Study population  

The study population was meticulously chosen from the entirety of patients meeting the 

eligibility criteria for Post-Exposure Prophylaxis (PEP) at the Phnom Penh Rabies Prevention 

Center. Recruitment for this population commenced at IPC between February 1, 2017, and 

December 2020. Our project involved a retrospective analysis of these secondary data. 

3. Information sources about the social media event 

We conducted a retrospective media search, reviewing online newspapers and Facebook 

postings for rabies-related information in Cambodia for 2019 using Boolean search terms alone 

or in combination including: “Rabies”,” Rabies PEP”, “Social media data”, “a girl died of cat bite 

in 2019” “Rabies panic”, “Svay Rieng girl died after contacting cat” and “Rabies phobia in 

2019”. 

4. Data collection  

Demographic data, individual PEP patient information such as sex, age, residence, 

medication, characteristics of the animal incident, and, if the animal carcass was provided, 

also the rabies diagnostic result of the animal (Appendix 2.3) was extracted from the database 

of the Rabies Prevention Center at IPC. The Case report form used for the initial 

documentation of each patient can be found as Appendix 2.4. 

Using the Epidata software, we carefully entered the data. We carried out a comprehensive 

cleaning procedure before analysis to maintain data integrity. To improve the validity of our 

dataset, we removed redundant records. We also conducted a thorough review of the data to 

identify and rectify any potential errors, discrepancies, or instances of missing or incomplete 

information. 

5. Statistical analysis:  

An analysis of the PEP dataset from IPC (for the period two years before and two years after 

social media event) using Stata and QGIS was undertaken. In addition, an analysis of the PEP-

related rabies diagnostic on animals during the study period was conducted to further 

investigate trends in health-seeking behaviour. 
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We compared two distinct periods: the initial 24 months spanning from February 1, 2017, to 

January 21, 2019, prior to the social media event and a subsequent 23-month period interval 

from 1st February 2019 to 31st December 2020. The study compared the 24 months between 

1 February 2017 and 31 January 2019 prior to the social media event and a period of 23 

months between 1st February 2019 and 31st December 2020 (83,762 PEP patients) following 

the social media event. We performed descriptive analyses to study the demographic 

characteristics of PEP patients and presented the findings as percentages or medians along 

with their corresponding interquartile ranges. Comparative assessments of variables were 

executed employing Chi-square tests and t-test analyses. Significance was established for 

probability values below 0.05, and we calculated 95% confidence intervals to support our 

findings. 

Univariate and multivariate Poisson regression analysis with robust error variance was used 

to compare characteristics of patients before and after the event including a) Central/plain area 

( Phnom Penh, Takeo, Kampong Cham, Svay Rieng, Prey Veng, Kandal, Tboung Khmum, 

Kampong Chhnang, Pursat, Battambang, Banteay Meanchey, Siem Reap, Kampong Thom, 

Oddar Meanchey, Pailin) b) Coastal area (Koh Kong, Kampong Som, Kampot, Kep) and c) 

Plateau/mountainous area ( Kratie, Steung Treng, Mondolkiri, Rattanakiri, Preah Vihear, 

Kampong Speu). We utilised the "Growth Rate" to represent the annual increase in the 

percentage of PEP residents between two time points. The Growth Rate was calculated as 

follows: [Growth Rate = ((Present value – Initial value)/Initial value)) x 100] (24). Statistical 

analysis was performed using STATA (version 17; Stata Corp, College Station, Texas, USA) 

(25) and QGIS software and QGIS software (version 3.28.3) (26) was used to generate 

graphics and maps.  

6. Ethical Approval  

Analysed data originate from routine data collected as part of the PEP service of IPC’s Rabies 

Prevention Center. We obtained informed consent from each patient for the use and analysis 

of their information from the PEP records. Therefore, additional approval from the National 

Ethic Committee for Health Research (NECHR) is not required. The study was approved by 

the Human Research Ethics Committee (HREC) at ANU and obtained on 26 July 2022 

(number 480/2022).  
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2.2 Results 

Study population description  

Figure 2.1 presents data on annual presentations from 132,391 individuals who received PEP 

at the Phnom Penh Rabies Prevention Center at IPC between February 1, 2007, and 

December 31, 2020. On average, around 2,000 patients per month received PEP between 

February 2017 and November 2018. Notably, the number of PEP patients increased from 

approximately 3,000 in December 2018 to 7,000 in March 2019. Following the social event 

posting in February 2019, the Phnom Penh Rabies Prevention Center saw a substantial 

increase in the number of people accessing PEP. 

 

 

 

a) The number of PEP patients per month from 1st February 2017 to 31st December 2020. 

b) News coverage of the surge in people seeking PEP at IPC in February 2019. 

Figure 2.1:  PEP patients at Phnom Penh IPC Rabies Prevention Center and media footage 
of the increased demand of PEP in 2019 
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Unravelling Social Media Discourse: Investigating the Tragic Incident of a Child 

Bitten by a Cat in 2019 

There was no thematic analysis of the social media posts. The information from the February 

2019 social media search revealed insightful observations about community behaviour. Media 

messages illustrated that people exhibited caution and maintained a heightened awareness 

regarding animal bites. Discussions on social media platforms amplified their concern that any 

biting animal could potentially carry rabies, motivating their warnings. As a result, many 

individuals promptly sought out the Rabies Prevention Center in Phnom Penh, IPC. 

Numerous individuals came to Phnom Penh for rabies PEP and released their dogs and cats 

at pagodas because of panic that they could carry rabies. 

“Panic-stricken Cambodians by the thousands are now lining up outside Pasteur Institute in Phnom 

Penh seeking vaccinations against rabies. Meanwhile, animal welfare advocates are worried that the 

fear of rabies could put both dogs and cats at risk of being killed and abandoned,” Taing Rinith reported 

(22). 

The sharing the death of the girl through social media was followed by the death of another 

man due to rabies. As a result, people feared animal bites more. 

“Rabies panic took over the Kingdom during the past few weeks after news spread on social media that 

a young girl died from the disease after being bitten by a cat, followed by news of a man dying in 

Tboung Khmum province, where many villagers did not understand how deadly the disease could be.” 

Khmer Times (27). 

The fact that individuals shared information about the symptoms of rabies with their friends 

and family caused fear and panic. 

“Now we are always afraid. Our elders told us people infected by rabies are scared of water and it is 

true; when we brought my friend to a traditional healer and put water on him, he was scared.” One 

villager in Tboung Khum province (27). 

People took animal bites much more seriously, particularly cat bites. They realised that they 

must visit a doctor immediately after being bitten by an animal. As a result, more people seek 

out medical evaluation at rabies treatment centers . 

“I lost my lovely daughter, so I call on everyone to pay attention and to go to the doctor straight away 

when bitten by a cat or other animals. Do not do like me. If it is rabies, it cannot be cured." A farther of 

the child (28). 
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There was a rush on rabies vaccines in Cambodia, and health officials were urging calm. The 

message emphasises that individuals bitten by animals should prioritise receiving the vaccine, 

not everyone else. They were working to address the shortage but recommended avoiding 

contact with stray dogs and cats to prevent bites in the first place. 

“I want to appeal to people across the country not to be panicked since many people have flocked to 

get rabies vaccination at Pasteur Institute and other places. Some people are not bitten by dogs, but 

they also came to get vaccination, The Ministry of Health has already worked on that issue. We make 

our efforts to solve it but those who are not bitten by a dog or a cat, have also came so it is difficult for 

those who really need vaccination” Prime Minister said (29).  

As the increased demand for PEP strained the IPC Rabies Prevention Center in Phnom Penh, 

the Ministry of Health tried to calm the population by announcing the opening of an additional 

rabies prevention center in Kampong Cham in March, as reported in the major English 

newspaper in Cambodia, the Phnom Penh Post, on February 25th, 2019 (30). 

Two weeks after the initial post of the death of the girl after a cat bite and another report of a 

man’s death in Tboung khmum province, the rabies panic spread across whole Cambodia as 

many people realized how deadly the disease is. Consequently, the number of PEP requests 

to all Rabies Prevention Centers rose dramatically, as shown in Figure 2.1. 

Comparison of patient’s characteristics before and after the event  

Spatial distribution of residence of patients  

The PEP patients that the Phnom Penh Rabies Prevention Center treated between February 

2017 and 2020 were from 25 provinces across Cambodia (Figure 2. 2). Following the social 

media event, we observed a surge in the number of individuals seeking PEP from provinces 

far away from the Rabies Prevention Center in Phnom Penh, indicating that the event had a 

more pronounced effect on populations living farther away from the PEP center. Specifically, 

the growth rate of PEP patients in rural areas such as Steung Treng, Svay Reing, Kampong 

Soam provinces, and Kep City grew threefold following the event. 
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Figure 2. 2: Geographic distribution and growth rate from 1 February 2017 to 31 December 

2020, IPC, Cambodia (N=132,391) 
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Social demographic of the PEP patients 

A total of 132,391 patients went to the Phnom Penh Rabies Center for Rabies vaccination 

during the whole study period with a substantial significant increase of PEP patient numbers 

in the period after the social media event when compared to the time before (P <0.001). After 

the social event, the proportion of female PEP patients was slightly higher (51.74%) after the 

social event compared to the 2 years before (49.31%), and the number of PEP patients above 

the age of 15 increased slightly for each age categories (Table 2. 1).   

Table 2. 1. PEP patient characteristics before and after the social media event  

  

Pre-social media event 

N=48,623 
 

Post-social media event 

N=83,768 

  N % Median IQR   N % Median IQR 

Sex 

         
Male 24,646 50.69 

   

40,428 48.26 

  
Female 23,977 49.31 

   

43,340 51.74 

  
Age (years) 

  

23.91 (2-37) 

   

24.86 (1-39) 

Age -group 

         
0-15 23,039 47.38 

   

37,145 44.34 

  
16-30 8,923 18.35 

   

16,339 19.51 

  
31-45 8,159 16.78 

   

15,182 18.12 

  
Over 46 8,502 17.49 

   

15,102 18.03 

  
                    

 

As the girl in the original social media post was from Svay Reing province, the rise in the PEP 

rate for this province was of interest. The percentage of PEP patients from Prey Veng 

increased from 6.66% (n = 3,240) to 9.47% (n = 7,929). This increase mirrored the trend in the 
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neighboring province of Svay Rieng, where the PEP patient rate rose from 1.22% (n = 592) to 

2.55% (n = 2,137) in Table 2. 2. 

Table 2. 2. Provinces of residence for PEP patients 

 

 

 

  
Pre-social media 

event 
N=48,623 

  
Post-social media 

event 
N=83,768 

  N %   N % 

Provinces of resident            

Phnom Penh 23,845 49.04  36,017 43.00 

Kandal 9,845 20.25  15,969 19.06 

Prey Veng 3,240 6.66  7,929 9.47 

  Kampong Speu 2,240 4.61  3,819 4.56 

  Takeo 2,094 4.31  4,220 5.04 

Kampong Cham 3,684 7.58  5,696 6.80 

  Kampot 608 1.25  1,828 2.18 

  Svay Rieng 592 1.22  2,137 2.55 

Kampong Chhnang 821 1.69  1,934 2.31 

    Kampong soam 79 0.16  292 0.35 

  Koh Kong 39 0.08  122 0.15 

   Pursat 116 0.24  388 0.46 

 Battambang 109 0.22  221 0.26 

 Banteay Meanchey 74 0.15  107 0.13 

    Siem Reap 74 0.15  201 0.24 

Kampong Thom 642 1.32  1,641 1.96 

Preah Vihear 25 0.05  81 0.10 

   Kratie 96 0.20  246 0.29 

   Steung Treng 13 0.03  51 0.06 

  Mondolkiri 16 0.03  49 0.06 

   Rattanakiri 24 0.05  58 0.07 

  Oddar Meanchey 18 0.04  60 0.07 

  Pailin 7 0.01  18 0.02 

   Kep 10 0.02  39 0.05 

Tboung Khmum 312 0.64  645 0.77 
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Table 2. 3 presents an overview of bite incidents and PEP parameters before and after the 

social media event. Our analysis revealed that the proportion of individuals seeking PEP due 

to an animal scratch increased from 1.82% (n = 886) to 4.83% (n = 4046) among PEP patients, 

while those who encountered a bite including a scratch rose from 0.05% (n = 24) to 2.95% (n= 

= 2475). The incidence of reported spontaneous animal attacks increased from 55.70% (n = 

27,081) to 65.62% (n = 54,967) after the occurrence. In June 2018, IPC adjusted the PEP and 

shortened the schedule to three visits. Therefore, 90.78% (n = 76,042) of patients in the post-

social media group completed their PEP course within three sessions, whereas the pre-social 

media event group includes patients that received a four-visit PEP schedule. 

Table 2. 3. Characteristics of bite incidents and PEP treatment before and after social media 
event 

  

Pre-social media event 
N=48,623 

  
Post-social media event 

N=83,768 

  N %   N % 

Type of exposure      
Bite 47,680 98.06  77,191 92.15 

scratch 886 1.82  4,046 4.83 
Licking 33 0.07  56 0.07 

Bite and scratch 24 0.05  2,475 2.95 
Type of attack   

   
Spontaneous 27,081 55.70  54,967 65.62 

 Provoked 21,542 44.30  28,801 34.38 
Main of exposure   

   
Head 2,796 5.75  4,677 5.58 
Neck 227 0.47  201 0.24 
Body 3,010 6.19  4,695 5.60 
Arm 3,522 7.24  6,827 8.15 
hand 4,767 9.80  7,113 8.49 

Finger 5,369 11.04  13,309 15.89 
Leg 18,537 38.12  30,449 36.35 

Foot 10,316 21.22  16,363 19.53 
Genital 79 0.16  134 0.16 

Days between accident to PEP       
 ≤ 1 31,735 65.27  52,693 62.90 
 2-3 7,543 15.51  14,111 16.85 
≥ 3  9,345 19.22  16,964 20.25 

Number doses for patient received 
PEP      

1 2,612 5.37  2,385 2.85 
2 5,217 10.73  5,341 6.38 
3 39,107 80.43  76,042 90.78 

4* 1,687 3.47   0 0 

 *Since June 2018 only 3 doses as a completion of PEP 
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There was a notable increase in the proportion of cat bites among those receiving PEP in 

Table 2. 4 with the proportion rising from 15.69% (n=7,630) to 38.35% (n=32,124). Conversely, 

the proportion of dog bites reported declined from 83.26% (n=40,482) to 60.43% (n=50,624) 

after the social media event. 

Table 2. 4. Characteristics of the animal incidents before and after the social media event  

  
Pre-social media 

event 
N=48,623 

  
Post-social media 

event 
N=83,768 

  N %   N % 

Type of biting animal            

Dog 40,482 83.26  50,624 60.43 

Owned 39,828   42,850  
Unknown 654   7,774  

Cat 7,630 15.69  32,124 38.35 

Owned 7,407   24,592  
Unknown 223   7,532  

Monkey 345 0.71  689 0.82 

Others* 166 0.34  331 0.40 

Aggression       
Spontaneous 27,081 55.70  54,967 65.62 

 Provoked 21,542 44.30  28,801 34.38 

Aspect       
Healthy 46,544 95.72  81,395 97.17 

Sick 2,079 4.28  2,373 2.83 

Ownership      
With Owner 47,661 98.02  68,056 81.24 

Without Owner 961 1.98  15,699 18.74 

Wild animal 1 0.00  13 0.02 

Status of the animal      
Put down 3,133 6.44  4,140 4.94 

Died  315 0.65  1,082 1.29 

Disappeared 1,260 2.59  7,121 8.50 

Alive 43,915 90.32  71,425 85.27 

            
*Pig,rabbit,bat,squirrel
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Rabies testing of animals involved in bite incidents 

Over the whole study period, the heads of 801 animals involved in bite incidents were analysed 

by IPC's Virology Unit. The number of dog heads (n=766) was still disproportionately higher 

than the number of cat heads (n=34). The positivity decreased (5/11 positive versus 3/23) in 

Table 2. 5. These data were incomplete as IPC was forced to stop testing animal heads for a 

while after the social media event due to the amount of animal heads overwhelming the 

capacity of the Virology Unit. 

Table 2. 5. Rabies animal diagnostic before and after social media event  

Samples  Result  
Pre-social media event Post-social media event 

N=429 (%) N=372 (%) 

Dog   Positive  302(70.40) 270(72.58) 

 Negative  115(26.81) 78(20.97) 

   Not tested**  1(0.23) 0 

Cat   Positive  5(1.17) 3(0.81) 

 Negative  6(1.40) 19(5.11) 

   Not tested**  0 1(0.27) 

Rabbit   Positive  0 0 

 Negative  0 1(0.27) 

   Not tested  0 0 

Total  Positive 307(71.56) 273(73.39) 

 Negative 121(28.20) 98(26.34) 

   Not tested* 1(0.23) 1(0.27) 

** Not tested due to insufficient sample quality  
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Multivariate Poisson regression analysis of the PEP patients 

The multivariate regression analysis showed a greater impact of the social media event on 

resident areas as central/plain, coastal or mountainous from the Phnom Penh Rabies 

Prevention center and on people that had potential exposed to rabies via a cat attack in. Using 

a multivariate Poisson model, the changes in the characteristics of PEP patients due to the 

social media event were analysed. In the period after the social media event, the following 

categories were significantly increased: (I) cat bites, (ii) exposures to animals other than dogs, 

(iii) exposures to animal that appeared healthy (iv) upper limb bites, and (v) residents in coastal 

area. Spontaneous attacks, deep wounds, multiple lesions (>2), incident with ownerless 

animal, and the fact that the animal involved in the bite incident was already dead when people 

where seeking PEP were also more frequently reported by people after the social media event. 

Individuals who received immunoglobulins were significantly less common in the time after the 

social media event. The model also showed the impact of the changing vaccination protocol 

indicated on the number of doses received by patients in Figure 2. 3. 
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Figure 2. 3.  Multivariate Poisson regression analysis of PEP characteristics 1 

                                                
1 Noted: Red as a reference and the table corresponding to the figure. 

*Type of other bitten animals: Pig, rabid, bat, squirrel 
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2.3 Discussion 

Rabies, though often neglected, is a major public health problem in Cambodia. Our study has 

shown that a single social media event led to a significant and sustained increase in 

consultations for PEP, as well as increased awareness among the population. Post-event, 

there was a notable increase in PEP demand, particularly among individuals with potentially 

less severe exposures (such as healthy animals, wounds not requiring sutures, scratches), 

spontaneous bites, injuries from animals reported dead upon presentation or without an owner, 

and deep and multiple injuries that were more frequently reported by patients after the event. 

This study demonstrated the rapid spread of disease-related fear through social media 

platforms. The study highlights the influence of social media in disseminating anxiety, which 

logically suggests that providing precise facts can be an effective strategy and potential tool 

for combating this issue in the future. 

In 2019, there was a surge in the number of individuals seeking rabies PEP following animal 

attacks, due to media coverage of a fatal incident involving a rabid cat bite. Following the social 

event, there was an evident change in individuals' behaviour leading to an increased surge in 

PEP demand, suggesting an increased level of awareness for the risk of rabies among the 

Cambodian people. Following an animal bite, individuals immediately sought treatment at the 

Phnom Penh Rabies Prevention Center, IPC. 

In the context of developing nations, it has been founded that stray or free-roaming dogs are 

the primary cause of bite injuries in urban areas (31).  In Cambodia the understanding of the 

incidence of cat bites has to date been constrained by limited data. However, this study 

observed an increase in reported cat bites following an initial report of such an event, 

suggesting that increased awareness of rabies transmission risk from cats may impacted 

health-seeking behaviour.  

Animal bite prevention needs to focus on getting all children and parents involved to increase 

awareness of the health-related impact of any animal bites (32–34) Currently, there are no 

studies available on the risk of rabies from cat bites in Cambodia and only a few from cat-

associated rabies risk from the US and Brazil (35–37). The Cambodian government, in 

collaboration with international organisations, is now engaged in the development of a 

comprehensive national strategic plan to eliminate dog-mediated human rabies 

deaths by 2030. In terms of elimination, cats should also be considered as an important risk 

factor in the transmission of rabies to humans, just like dogs. Therefore, mandatory cat 
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vaccination was part of the successful rabies elimination strategies in Western Europe, 

Canada, Japan and Taiwan (38–41). 

The analysis of the demography of PEP-seeking people revealed a strong correlation between 

distance via road, journey time, and travel expenses, making PEP treatment unfavourable with 

increasing distance to a PEP center(7). However, the impact of the social media event in mid-

February 2019 led to a significant change. It was observed that PEP patients from more distant 

areas began seeking treatment at to the Phnom Penh Rabies Prevention Center. 

The reviewing of social media enhanced our understanding of health-seeking behaviors and 

the community's perception of the risk associated with rabies during the 2019 social media 

event. 

This study provides useful information to enhance the overall awareness of the existing gaps 

and difficulties related to rabies PEP in Cambodia. The insights gained, could inform the 

development of public health policies, guide the implementation of rabies control activities, and 

support the development of rabies prevention and control strategies. One promising approach 

is leveraging social media as a platform for disseminating public health messages with the aim 

of positively influencing the health-seeking behaviours of individuals. 

Limitations 

At the time of the study, in Cambodia, there were five public PEP centers and many private 

clinics providing PEP. However, in this study, we utilised only data from the IPC Rabies 

Prevention Center in Phnom Penh. It is the country's major PEP center, receiving 70–80% of 

PEP patients in Cambodia. Furthermore, there is a bias towards seeking PEP at one of the 

IPC Rabies Prevention Centers because the service is affordable and known for its high-quality 

standards, in contrast to the soaring prices requested at private clinics. A potential selection 

bias emerged in 2019 because, due to the high number of patients, IPC's Rabies Prevention 

Centers started screening patients and providing PEP only to those meeting specific criteria. 

As a result, non-eligible patients did not receive PEP, and the database never included their 

records. Moreover, this analysis only includes patients who sought care at the Phnom Penh 

Rabies Prevention Center, leaving out a critical population that did not seek medical treatment. 

Furthermore, it is crucial to acknowledge the absence of laboratory testing to verify rabies 
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cases and the possible bias in recall, as limited resources halted testing during the peak of 

PEP demand. These factors constrained the scope of this analysis. 

Recommendations 

The Cambodian Ministry of Health has expressed concern over incidents of dog bites, but cat-

related injuries have received relatively little attention so far. There appears to be an oversight 

in the government's communication strategy regarding the risk of rabies from cats and other 

animal species. In order to contribute to the global goal of eliminating human fatalities due to 

dog-mediated rabies by 2030, governments and international organisations must collaborate 

closely to ensure widespread vaccination distribution to animals, especially dogs and cats. 

 

In Cambodia, the distance between certain rural provinces and the next rabies vaccination 

center is a significant challenge for many people who need rabies PEP after animal bites. Many 

people live in rural areas, where access to rabies vaccines is often hindered by the long 

distances and the limited number of rabies treatment centers. To address this challenge, the 

Cambodian government has implemented several initiatives to improve access to rabies 

vaccines in rural areas, these include training of healthcare workers in identification, treatment 

of rabies and expanding the availability of rabies vaccines in remote areas (42).  

 

Moreover, controlling information disseminated via social platforms is critical to avoiding the 

spread of misinformation. Misunderstandings about rabies risks, as illustrated by this social 

media event, can lead to dangerous underestimations. This research emphasizes the 

importance of sharing accurate and accessible information on rabies through social media and 

other platforms. It also demonstrates the significance of using these platforms for educational 

purposes. 

2.4 Conclusion 

The influence of social media on health-seeking behaviour, particularly in the choice to seek 

PEP, was a strong factor in the rapid increase in PEP demand. The widespread social media 

post about the death of a child from rabies had an impact on health seeking behaviour, 

particularly following cat bites. A key contributing factor to rabies exposure was identified as 

children under the age of 16. The ease of access to social media facilitated the rapid spread 

of these posts. Furthermore, in line with the goal of eliminating human death caused by dog-

mediated rabies by 2030, social media could serve as vital tool for disseminating information 
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to the Cambodian population increasing knowledge about rabies. However, monitoring and 

mitigating the information on social media is challenging. It is essential that any social media 

efforts regarding rabies prevention and treatment are factual, evidence-based, and culturally 

sensitive. In addition, social media initiatives should be part of larger efforts to increase access 

to PEP and other preventive methods, such as rabies vaccination. The use of social media to 

communicate evidence-based public health messages could be particularly beneficial in 

Cambodia. Based on our findings, a well-designed social media campaign by the Cambodian 

authority such as the Ministry of Health could raise awareness about the importance of PEP 

for rabies prevention.  Ultimately, leveraging social media as a strategic tool in public health 

campaigns can play a pivotal role in enhancing rabies awareness and prevention, contributing 

to Cambodia's efforts towards a rabies-free future by 2030. 
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Appendix 2.1: Initial results dissemination to World Field 
Epidemiology Day in Australia, September 2022 
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Appendix 2.2: Presentation for Australian Public Health Association 
Communicable Diseases & Immunisation Conference 2023, Perth 
Australia and 13th International Conference on Public Health 
among the Greater Mekong Subregion Countries 2023 (IPHC 
GMS13), Hue & Hanoi City, Vietnam 
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Appendix 2.3: Demographic Patient Form 
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Appendix 2.4: Case Report Form of patient 
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Appendix 2.5: Research summary for public 

Can social media events influence patients to seek Rabies Post-

exposure Prophylaxis at the Rabies Prevention Center? 

Written by Ms Malen Chan, student of Master of Philosophy in Applied 

Epidemiology, Australian National University 

 Why did we need to do the study? 

Although it can be prevented with a vaccine or with pre-exposure or post-exposure treatment 

(PEP). Rabies is still a big problem for Cambodia's public health. In February of 2019, a 10-

year-old girl who had been bitten by a cat and was thought to have rabies and died. Her father 

posted a video to Facebook that showed how her symptoms got worse before she died. People 

in Cambodia use social media and like Facebook a lot. The video caused fear in the 

community, and thousands of people went to the Rabies Prevention Center of Institut Pasteur 

du Cambodge (IPC) in Phnom Penh to get rabies PEP. Since social factors can affect whether 

someone goes to the doctor, this study tried to figure out how this social media event affected 

the rabies PEP at IPC. 

Who did we analyse in our study?  

PEP patient who sought to the Rabies Prevention Center in Phnom Penh at IPC between 

February 2017 and December 2020. 

How did we get the information?  

We looked at the IPC PEP data for Phnom Penh from February 2017 to December 2020. We 

used a backwards search of social media and news postings for 2019 to find messages from 

the public that were important. We talked about and compared PEP data from two years before 

and two years after the post on social media about the child's death in order to find a link 

between rabies health seeking behaviours and knowledge. 

What did we find?  

During the study time, 132,391 people went to receive PEP: 48,623 before the social media 

event and 83,768 after, which is a 63.3% increase in uptake people who had experienced cat 
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bites animal scratches, and injuries from stray animals showed a high increase for accessing 

PEP after the social media event. 

What could our research tell us?  

Social media had a big effect on how people looked for information about rabies, especially 

after getting bitten by a cat. It is hard to keep track of and deal with knowledge from social 

media. Using social media to spread factual statements about public health and refuting 

misinformation could be helpful in Cambodia. 

Khmer language translation 

ត ើព្រឹ តិការណ៍ព្ររ័ន្ធផ្សរវផ្ាយសង្គមអាចជះឥទ្ធិរលដល់អ្នកជំងឺ្កនុង្ការស្សវង្រកការរង្កា រជំងឺ្ស្កាកាួ តព្កាយ

ការរ ះពាល់តៅមជឈមណឌ លរង្កា រជំងឺ្ស្កាកាួ ស្ដរឬតទ្? 

តេ ុអ្វីតយើង្ព្ ូវត្វើការសិកា? 

ត ះរីជា វាអាចព្ ូវបាន្ការពារតោយថ្ន ំវា ក់សំង្ ឬជាមួយនឹ្ង្ការរាបាលមុន្ការរ ះពាល់ឬតព្កាយ តរល

រ ះពាល់ (PEP)។ ជំងឺ្ស្កាកាួ  តៅស្ ជារញ្ហា ្ំសព្ារ់សុខភារសធារណៈររស់កមពុជា។ កាលរីស្ខកុមភៈ ឆ្ន ំ 

2019 តកេង្ស្សីអាយុ 10 ឆ្ន ំាន ក់ព្ ូវបាន្ឆ្េ ខំ តេើយព្ ូវបាន្តេេិ ថ្ាន្ជំងឺ្ស្កាកាួ  តេើយបាន្សា រ់។ ឪរុក

ររស់នាង្បាន្រតង្កា ះវតីដអូ្មួយកនុង្រណ្ដា ញសង្គម តេវសរ ុក ស្ដលរង្កា ញរីតោេសញ្ហា ររស់នាង្កាន់្ស្ 

្ងន់្្ងរមុន្តរលនាង្សា រ់។ ព្រជាជន្កមពុជាតព្រើព្បាស់រណ្ដត ញសង្គម និ្ង្ចូលចិ តតព្រើតេវសរ ុកតព្ចើន្។ វតីដអូ្

តន្ះ បាន្ត្វើឱ្យសេេមន៍្ាន្ការភ័យខា ច តេើយមនុ្សសោរ់ពាន់្នាក់បាន្ តៅមជឈមណឌ លរង្កា រជំងឺ្ស្កាកាួ  

នន្វទិ្ាសា ន្បា សទ័រកមពុជា(IPC)កនុង្ោជធានី្ភនំតរញ តដើមបីទ្ទួ្លវា ក់សំង្ជំងឺ្ស្កាកាួ PEP ។ តោយសរកត្តត

សង្គម អាចរ ះពាល់ដល់ថ្ត ើន្រណ្ដាន ក់តៅជួរព្េូតរទ្យ ការសិកាតន្ះបាន្រាយាមរកឱ្យត ើញថ្ ត ើ

ព្រឹ តិការណ៍ ព្ររ័ន្ធផ្សរវផ្ាយ សង្គមតន្ះ បាន្រ ះពាល់ដល់មជឈមណឌ លរង្កា រជំងឺ្ស្កាកាួ  តៅ IPC យា ង្ដូចតមត

ច។ 

ត ើតយើង្បាន្វភិាេន្រណ្ដខាះ កនុង្ការសិការរស់តយើង្?  
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អ្នកជមងឺបាន្ចាក់PEP ស្ដលបាន្មកមជឈមណឌ លរង្កា រជំងឺ្ស្កាកាួ នន្វទិ្ាសា ន្បា សទ័រកមពុជា កនុង្ោជធានី្ភនំតរញ 

ចតនាា ះស្ខកុមភៈ ឆ្ន ំ ២០១៧ ដល់ស្ខ្នូ ឆ្ន ំ ២០២០។ 

 

ត ើតយើង្ទ្ទួ្លបាន្រ័ ៌ាន្តោយរតរៀរណ្ដ?  

តយើង្បាន្រិនិ្ យតមើលទិ្ន្នន័្យ IPC PEP មជឈមណឌ លរង្កា រជំងឺ្ស្កាកាួ នន្វទិ្ាសា ន្បា សទ័រកមពុជា ចារ់រីស្ខកុមភៈ 

ឆ្ន ំ 2017 ដល់ ស្ខ្នូ ឆ្ន ំ 2020។ តយើង្បាន្តព្រើការស្សវង្រកព្ ឡរ់តព្កាយនន្ព្ររ័ន្ធផ្សរវផ្ាយសង្គម និ្ង្ការ

រតង្កា ះ រ័ ៌ាន្ សព្ារ់ឆ្ន ំ 2019 តដើមបីស្សវង្រកសររីសធារណជន្ ស្ដលាន្សរៈសំខន់្។ តយើង្បាន្

និ្យាយអំ្រី និ្ង្តព្រៀរត្ៀរទិ្ន្នន័្យPEPរីរីរឆ្ន ំមុន្ និ្ង្ រីរឆ្ន ំរនាទ រ់រី ការរតង្កា ះ តៅតលើព្ររ័ន្ធផ្សរវផ្ាយ

សង្គម អំ្រី ការសា រ់ររស់កុារ តដើមបីស្សវង្រកទំ្នាក់ទំ្ន្ង្រវាង្ឥរយិារថស្សវង្រកសុខភារ និ្ង្ចំតណះដឹង្។ 

ត ើតយើង្បាន្រកត ើញអ្វី?  

កនុង្អំ្ឡុង្តរលសិកា ាន្ចំនួ្ន្មនុ្សស132,391នាក់ បាន្តៅទ្ទួ្លPEP: 48,623នាក់ មុន្ព្រឹ តិការណ៍ ព្ររ័ន្ធ

ផ្សរវផ្ាយសង្គម និ្ង្ 83,768 រនាទ រ់រីស្ដលជាការតកើន្តឡើង្ ចំនួ្ន្63.3% នន្អ្នកស្ដលបាន្ ជួរព្រទ្ះការ

តកាសស វឆ្េ ខំ តេើយការរង្ររួសរីស វវតង្វង្បាន្រង្កា ញរីការតកើន្តឡើង្ខពស់សព្ារ់ការចូល។ PEP 

រនាទ រ់រីព្រឹ តិការណ៍ព្ររ័ន្ធផ្សរវផ្ាយសង្គម។ 

ត ើការស្សវព្ជាវររស់តយើង្អាចព្បារ់តយើង្អ្វីខាះ?  

ព្ររ័ន្ធផ្សរវផ្ាយសង្គម ាន្ឥទ្ធិរលយា ង្ខា ំង្ តៅតលើរតរៀរស្ដលមនុ្សស ស្សវង្រករ័ ៌ាន្ អំ្រីជំងឺ្ស្កាកាួ  ជា

រិតសស រនាទ រ់រីព្ ូវបាន្ឆ្េ ខំ។ វារិបាក កនុង្ការត្តមោន្ និ្ង្ តោះស្សយចំតណះដឹង្ រីព្ររ័ន្ធផ្សរវផ្ាយ 

សង្គម។ ការតព្រើព្បាស់ព្ររ័ន្ធផ្សរវផ្ាយសង្គម តដើមបីផ្សរវផ្ាយ ការរិ អំ្រីសុខភារសធារណៈនិ្ង្ការ 

រដិតស្ រ័ ៌ាន្ មិន្រិ អាចាន្ព្រតយាជន៍្កនុង្ព្រតទ្សកមពុជា។ 
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Appendix 2.6: Review of Literature on Rabies 

WHO and its partners have launched a global campaign to eliminate dog-mediated human 

rabies fatalities by 2030 (14). Vaccines against rabies are an essential component of the 

strategy to reduce the incidence of dog rabies, which is responsible for 98% of all human rabies 

fatalities worldwide (43). I undertook a scoping review of the available literature by searching 

PubMed using Boolean search terms alone or in combination including “Rabies” “social 

media,” “Rabies vaccine,” “Rabies post exposure prophylaxis.” 

 

I looked for peer-reviewed studies on using Rabies data to assess impacts of intervention on 

rabies developments. In Appendix 2. 7 shows my initial search using the Patient, Intervention, 

Comparison, Outcome (PICO) structure (46,47). 

Inclusion and exclusion criteria  

  

Inclusion criteria were peer reviewed papers, published in English from 1914 to 2023 year 

which included the term “rabies prevention and control” and “Cambodia”. Papers that did not 

focus on Cambodia or rabies prevalence or control were excluded in Error! Reference source n

ot found..   

 

Results of search 

My initial search I included the terms “(Social Media) and/or (Rabies),” however there were no 

articles which found in the PubMed database. Using the terms “Rabies” “social media,” “Rabies 

vaccine,” “Rabies post exposure prophylaxis intervention and control” in Error! Reference s

ource not found..  

Overall, 1,774 articles were found with this search strategy, when only articles published within 

the term of “Rabies Post Exposure Prophylaxis intervention and control” were considered, 

reducing the total number of articles to 239. The titles of all 239 articles were subsequently 

screened by me and 44 were selected for abstract reading and recording in Zotero. After the 

evaluating the abstracts, a further 24 articles were discarded. After reviewing the full texts of 

the remaining 20 articles, 12 were eliminated because they did not align with the scope of this 

literature review.  

 

Four articles which were related to developing countries and Cambodia-related publications 

were selected for further analysis. These studies investigated the prevalence of rabies 
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exposures and injuries, the epidemiological characteristics of the people who sought PEP at 

rabies prevention centers in various countries (10,42,46), and additional rabies control and 

prevention (44). 

  

Comparing rabies intervention and control measure Changalucha et al. 2018 and Qi et el. 2021 

conducted the similar studies which focused on dog vaccination campaigns. Moreover, 

Changalucha et al. 2018 also included a comparison of the rate of the patients who received 

PEP for free of charge versus those who had to pay. In contrast, Kolarova-Dimitrova 2020 

focused on post-injury treatment seekers, whereas Ly et al. 2009 investigated the PEP patient 

demographics from 1998 to 2007, and the 1,214 animal brain samples. This analysis revealed 

that 97% of all animal brain samples originated from dogs, a 49% (610) of the dog samples 

were rabies positive. Furthermore, Ly et al. 2009, used these PEP data in a statistical 

predictable model to project the national rabies-related human mortality rate for 2007. We 

noted that stray dogs caused the most injuries and the majority of those affected were urban 

residents. 

 

Rabies is a series public health problem in Cambodia. Uptake of PEP is variable and 

community understanding of risk is minimal. 
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Appendix 2. 7. Diagram illustrating the Rabies scoping review.  
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Appendix 2. 8: Rabies Post Exposure Prophylaxis intervention and control and elimination rabies in 2030 

“Title”Author, year Objective Study Design, 

country 

Sample size Intervention,  

comparing 

Outcome 

“The need to 

improve access to 

rabies post-

exposure 

vaccines: 

Lessons from 

Tanzania.” 

 

Changalucha et 

al., 

2018 

Examined the prevalence of 

rabies exposures and injuries 

for which patients sought 

treatment, as well as health 

seeking behaviours and 

health benefits in relation to 

PEP access. 

Retrospective 

data analysis, 

Tanzania (East 

African) 

5,168 

(Contact 

tracing) 

23,187 

(Phone-

based) 

Dog vaccination campaigns 

Compared rate between 

the patients paid fee and 

unpaid for PEP 

 

Contact tracing (2002-

2017) 

Phone-based (2011-2016) 

Districts with lower human: dog 

ratios and urban centres had 

greater bite-injury rates. 25% of 

possible rabies exposures did 

not seek treatment owing to 

expense and fear of risk. Due to 

shortages, expense, 15% of 

likely rabies exposed people did 

not get PEP after seeking 

treatment. 46% of PEP 

incomplete injection. 
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 “Epidemiological 

Characteristics of 

Post-exposure 

Prophylaxis of 

Rabies in Varna 

Region for the 

Period 2014-

2018”. 

 

Kolarova-

Dimitrova, 

2020 

To investigate and analyse 

animal-related injuries and 

rabies post-exposure 

prophylaxis. 

Retrospective 

epidemiological 

data analysis, 

Varna region 

1462 Between 2014 and 2018, 

the research used official 

data from Varna's Regional 

Health Inspectorate (RHI) 

yearly report. 

642 (42.7%) of 1462 post-injury 

treatment seekers needed 

emergency post-exposure 

prophylaxis. (91.8%) were urban 

residents. 

 

Stray dogs (58.14%) caused the 

most injuries, followed by 

domestic (37.41%) and wild 

(4.45%) animals. 

Rabies Situation 

in Cambodia”. 

Ly et al., 

2009 

(i) all post-exposure treated 

patients, (ii) Calmette 

hospital's human rabies 

cases, and (iii) human and 

animal specimens testing to 

define Cambodia's rabies 

epidemiology. Rural 2005–

2007 surveys measured dog 

abundance and rabies 

vaccination coverage. 

Retrospective 

data analysis, 

Cambodia 

124749 PEP patients, human 

testing, and animal testing. 

We characterized a 

suspected rabid dog bite 

injury (SRDBI) in humans 

as a bite from an 

unprovoked dog that died 

spontaneously or was 

reported unwell. From the 

predicted prevalence of 

95% from Phnom Penh (615 

PEP/100,000) or five nearby 

provinces. The prediction model 

predicted 810 human rabies 

fatalities in 2007 (95% CI 394–

1,607) at 5.8/100,000 (95% CI 

2.8–11.5). 
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Finally, we estimated 

Cambodian rabies-related 

human mortality from 

passively reported dog bite 

injuries using 2007 IPC data. 

rabid dog bites, the body 

distribution of bite wounds, 

and PEP availability, they 

projected 2007 rabies 

human mortality 

countrywide using a 

deterministic probability 

model. 

(1998–2007) 

“Epidemiological 

characteristics and 

postexposure 

prophylaxis of 

human rabies in 

Chongqing, China, 

2007–2016”. 

Qi et el., 

2021 

Detailed the epidemiological 

characteristics and post-

exposure prophylaxis (PEP) 

of human rabies in this area 

to provide an appropriate 

epidemiology basis for 

further control and 

prevention. 

Retrospective 

rabies data 

analysis, 

China 

809 Dog vaccination Exposure and PEP status were 

reported by 548 rabies patients. 

Stray dogs caused 53.3% of 

human rabies cases. Domestic 

dogs had 4.0% infection. 548 

human rabies cases went 

untreated. 548 cases did not 

receive timely, standardized 

PEP. 

Abbreviation: PEP, Post Exposure Prophylaxis; SRDB, Suspected Rabid Dog Bite Injury; RHI, Reginal Health Inspect 
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Preface 

Background:  

I decided to conduct the Knowledge, Attitudes, and Practices (KAP) related to avian influenza 

(AI) among poultry workers in Live Bird Markets (LBMs) for this core competency because I 

have worked on LBMs for years. I have never conducted a KAP at an LBM. Furthermore, I am 

interested in understanding the impact of the COVID pandemic on the daily practices of poultry 

workers in the study's LBM markets, specifically in relation to their knowledge of avian 

influenza (KAP). We did not ask any questions related to COVID information or COVID 

immunisation during the survey; we compared times before, during, and after the COVID 

pandemic because of the Cambodian policy. The Australian National University (ANU) Human 

Research Ethics Committee (HREC) and the Cambodian National Ethics Committee for Health 

Research (NECHR) approved the research. 

My role 

 Selected and modified a suitable methodology 

 Wrote the study protocol 

 Obtained approval from National Ethics and the Australian National University Human 

Research Ethics Communities, and supporting documents for submitting to the local 

authorities in Cambodia 

 Designed the questionnaire 

 Piloted the draft of questionnaire for interviewing 

 Gained permission from LBM market directors to conduct research 

 Trained and supervised interviewers 

 Analysed data quantitative and qualitative 

 Interpreted findings 

 Drafted report 



Chapter 3: Epidemiological Study: KAP Avian Influenza at Live Bird Markets 

__________________________________________________________________________________ 

 

69 

 

Lessons learned 

I gained several insights from being involved in the research. 

1. Submitting the protocol and adapting both local and international context to apply for 

both environments was challenging. For greatest benefit, study results should be 

generated as quickly as feasible. I submitted a protocol for expedited review to the 

ethical committees of both Cambodia and Australian National University (ANU). I 

received an approval from Cambodian committee quickly after submitting. However, 

the ethical committee at ANU referred my protocol to the full board for consideration, 

which took a month to approve. I was unable to immediately begin the study after 

receiving approval because I had to deal with other duties and there were some public 

holidays in Cambodia. Finally, after seven months. I produced results. 

2. The collection of qualitative data with a modest sample size of 100 can generate 

reliable results. In a career in applied epidemiology, it may be necessary to present 

findings from a study with a small sample size, which makes generalization and 

statistical inference challenging. By incorporating qualitative information, we can 

provide context for the findings. 

3. Conducting phone-interviews:  In the markets, the workers were busy making it 

challenging to complete all interviews face to face. Our team had to wait for our 

respondents to become available. We did not want to interfere with their work. I 

requested the interviewers to obtain consent from our respondents in advance, when 

they were too busy to be interviewed at work, and then I phoned them in the late 

afternoon. 

Public health impact 

This information will be useful to improve understanding and guide training and health 

promotion actions in live bird markets. These need to promote changes in knowledge, 

attitudes, and behaviors, as well as law and regulation, to protect, maintain, and poultry 

workers. This information may lead to improved Live Bird Markets (LBMs) self-prevention. 
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Abstract  

Background 

Avian influenza (AI) presents an immense risk to global public health. In January 2004, the first 

verified epidemic of highly pathogenic avian influenza virus subtype H5N1 was reported in 

Cambodia and a major public health concern. It is important to keep poultry workers 

adequately informed and educated about how to avoid or reduce exposure to AI for the 

effective prevention and control of AI. The purpose of the survey was to assess the level of AI 

safety related knowledge, attitudes, and practices (KAPs) among poultry workers in three live 

bird markets (LBMs) where poultry was being actively traded and to examine the relationship 

between KAPs and factors associated with the control and prevention of AIVs. In addition, we 

aimed to investigate if there had been a reduction in safe handling practices as a result of the 

COVID-19 pandemic. 

Methods 

A KAP survey was designed based on poultry workers' knowledge, attitudes, and practice. 

LBM poultry workers were approached for consent to participate. Interviews were conducted 

face-to-face and phone interview, if the participant was too busy to take part during market 
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opening hours. Poultry workers selected from Orussey, Chbar Ampov (Phnom Penh city) and 

Takeo (Takeo province) markets, respectively. These were the most active markets for live 

poultry in Cambodia. All the participants were voluntarily responded to the questionnaire. This 

cohort included 37 respondents from the Orussey market, 23 individuals from the Chbar 

Ampov market, and 40 individuals from the Takeo market, and 50 men and women aged 18–

68 participated. The Knowledge, Attitudes, and Practices (KAP) scores were computed. The 

variables KAP was evaluated by using the use of Chi-squared and Fisher exact tests for 

comparison, and a descriptive analysis of the data was carried out as well. 

Results 

The study included 100 individuals’ poultry workers, with an equal distribution of males and 

females. The median age of the participants was determined to be 39.6 years. There were no 

association between the knowledge, attitude, and practices of poultry workers on avian 

influenza before and during the COVID-19 pandemic, no connections.  

Conclusion  

The findings have contributed to a better comprehension of the knowledge, attitudes, and 

perceptions of poultry workers in three Cambodian markets regarding the prevention of AIVs 

by providing new insights. Improving wearing equipment during working with poultry is 

significant to reduce the risk of AIVs. Informed by the results, directed public health activities 

will be able to concentrate on enhancing control and risk mitigation efforts. By disseminating 

the study's findings to poultry workers, local authorities, and national and international 

organizations, it will be possible to implement targeted interventions and conduct additional 

research to increase knowledge and reduce infection and transmission risk. 
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Abbreviations 

AI Avian influenza 

AIVs Avian influenza viruses 

ANU Australian National University 

FAO Food and Agriculture Organization  

HPAI Highly pathogenic avian influenza  

HREC Human Research Ethics Committee 

IPC Institut Pasteur du Cambodge  

KAP Knowledge, attitudes, and practices 

LBM Live bird market 

NECHR National Ethics Committee for Health 

Research 
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3.0 Introduction  

In 1997, the Hong Kong Special Administrative Region reported the first incidence of animal-

to-human transmission, when the highly pathogenic avian influenza (HPAI) A(H5N1) virus was 

transmitted to humans (1,2). Avian Influenza Virus (AIVs) are highly transmittable between 

domestic and wild birds, it can rarely affect people, though there is no evidence that the disease 

has yet acquired the ability to spread from person to person (3,4). The bird-to-human 

transmission can be transmitted through direct contact between an infected bird via the 

human’s eyes, nose, or mouth, or inhalation (5). According to available epidemiological data, 

humans are primarily infected with avian influenza A(H5N1) via poultry (6). Whenever avian 

influenza viruses are circulating in poultry, there is a risk for sporadic infection or small clusters 

of human cases due to exposure to infected poultry or contaminated environments (7).  

Live Bird Markets (LBMs) are a significant risk factor for virus replication, persistence, 

amplification, and dissemination of avian influenza viruses (8). In Cambodia, LBMs play a 

significant role in the poultry supply chain (9), nevertheless, LBMs have been documented in 

a consistent pattern of AIVs circulation, with peak viral activity occurring during festival periods. 

Especially during the actions of slaughtering or processing poultry. Another study held in 

Cambodia demonstrated high levels of AIVs reported to be circulating with 30%–50% of ducks 

and 20%–40% of poultry testing positive for AIVs (10,11). Hence, safe handling, surveillance 

and mitigation strategies are vitally important to lessen the incidence of AIVs in LBMs (12).  

The transportation of poultry within markets has a significant role in the dissemination and 

transmission of highly pathogenic avian influenza. There is less knowledge regarding the 

poultry market chains in Cambodia. Direct trade connections with Thailand and Vietnam were 

established through middlemen and local sellers. The majority of poultry transportation occurs 

by middlemen, leading to the concentration of live bird wet markets in Phnom Penh. 

Consequently, these markets have the potential to serve as a central location for the 

dissemination of H5N1 and are therefore well-suited for surveillance and control measures 

(13). 

Poultry workers are at high risk of avian influenza infection due to direct contact with infected 

birds or their body fluids (14). A study in China illustrated that nearly half of the poultry workers 

failed to recognize contact with sick birds or excrement as a risk of avian influenza infection 

(15). In addition, the participants answered a survey where the results demonstrated that 
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poultry workers did not pay sufficient attention to wearing preventive clothing such as gloves 

(43.1%), aprons (33.3%) and face masks (26.9%) when handling live poultry. Few respondents 

were supportive of market control measures such as a ban on birds' overnight storage (26.8%) 

or a regular rest day (32.4%) (16). In Cambodia, a case of Avian influenza A(H9N2) in Siem 

Reap, where an infected child who lives in an agrarian village had close contact with small-

scale backyard poultry in child's residences, the outcome was that a Health education on safe 

poultry farming practices was provided from authorities to families with close contact with 

animals (17). 

On 30 January 2020, the Director General of the World Health Organization (WHO) declared 

that the COVID-19 outbreak constitutes a Public Health Emergency of International Concern 

(18). Following the situation, Cambodia recorded a first case of COVID-19 on January 27, 

2020 (19). Then, the Cambodian government confirmed occasional citywide lockdowns 

beginning, where large scale physical distancing measures and movement restrictions are in 

place to limit the contact between people, such as, schools, business, traditional food market, 

and other (20). On November 2021, Cambodia fully reopened the country (21) before the WHO 

announced on 5 May 2023 that the COVID-19 virus is no longer a public health emergency 

(22). In response to its catastrophic impact on public health, global health brings more attention 

to zoonotic diseases, especially AIVs (2).  

The Institut Pasteur du Cambodge (IPC) has undertaken research over many years in AIVs 

risk factors in Cambodian poultry markets and has a close working relationship with the 

markets, day to day observation has suggested that if safety issues can be identified then 

targeted public health policy and training could be implemented to mitigate ongoing risk of AIVs 

transmission. However, the available information regarding the safe handling of poultry-by-

poultry workers in LBMs is minimal while this information is crucial to address the risk of AIVs. 

Objectives:  

The objectives of this study were: 

(1) to compare the knowledge, attitudes, and practices of poultry workers in three Cambodian 

markets. 

(2) to understand the impact of the COVID-19 pandemic on AIV (avian influenza viruses) risk 

factors.  
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3.1 Methods 

Study design and participants   

We conducted a cross-sectional study on KAP at three live poultry markets: Orussey and 

Chbar Ampov markets in Phnom Penh, and Takeo market in Takeo province. The research 

was conducted on a sample of 100 markets where poultry workers have worked. The resulted 

in a sample size of 100 poultry workers which included poultry sellers, slaughterers, middleman 

and transporters from these three markets. The participants ranging in age from 18 to 68 years. 

After obtaining informed written consent a standardized questionnaire was delivered by 

interviewers to collect information related knowledge, attitude, and avian influenza practices 

from the poultry workers about their routine practices of poultry handling during the time of the 

COVID-19 pandemic. 

The four main roles of poultry workers who were approached to participate were: 

- Poultry seller: a person who sells or works at the LBMs and is not included in one of 

the  three other role categories. 

- Slaughterer:  a person who slaughters live poultry for human consumption at the LBMs 

- Middleman:  a person who buys live poultry from the markets and sell to other places 

- Transporter:  a person who transports live poultry to other locations to and from the 

 markets. 

Figure 3. 1 illustrates the locations of the three distinct LBM sites. The markets selected for 

inclusion in the study: Orussey Market and Chbar Ampov Markets, Phnom Penh, and Takeo 

Market in Takeo province varied in size of stallholders and location, with Orussey Market in PP 

being the largest. All markets operated in a comparable manner, receiving poultry from different 

regional areas of Cambodia, and selling live and slaughtered poultry. 
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Figure 3. 1. Cambodian map depicting locations of selected live bird markets in Cambodia 

Data Collection or Survey Methodology  

We conducted the field work between December 2022 and January 13, 2023. During this 

period, we surveyed three markets: one in Takeo and two in Phnom Penh. We developed a 

structured questionnaire (Appendix 3.1) that covered four key areas of questions: 1. 

demographic information of the respondents; 2. knowledge of AI and its source of transmission; 

3. attitudes toward AIVs; and 4. practices for AI prevention. We translated each session of the 

questionnaire from English to Khmer and then made modifications based on feedback and 

comments from colleagues and supervisors. We used a pre-test questionnaire to assess the 

validity and reliability of the data.  

We collected demographic information on age, gender, education, poultry worker role, years 

of working, monthly income, and KAP associated with avian influenza. Each interview lasted 

thirty minutes. Most queries were closed-ended, requiring respondents to choose from an 

established list of answers (Yes/No/Don't Know). Aside from age, which was documented as 

a continuous variable, the majority of variables derived from these queries were categorical. 
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We asked participants about their behavior before and during the COVID-19 pandemic and 

evaluated KAPs associated with avian influenza. As there were no baseline data available, we 

asked participants to comment on their practices pre- and during the COVID-19 pandemic, 

noting the limitation that recall bias may provide a confounding issue. 

Data was collected on paper case report forms in and then entered in a RedCap database. 

The questionnaire data were checked for validation to check for questionnaire completeness 

and interviewer data input errors prior to entry into RedCap software. The investigator provided 

interviewers with instructions on the use of the questionnaire, information sheet and consent 

form prior to conducting the survey. Only experienced interviewers were used. Each 

questionnaire consisted of 45 questions divided into two sections which included: personal 

information, knowledge of rabies, attitudes regarding avian influenza, and behaviour related to 

safe handling of poultry prior to and during the current the COVID-19 pandemic. Multiple 

responses were permitted for open-ended questions. 

Statistical analysis 

After ensuring consistency, we exported the data into STATA 18 (Stata Corp., Texas, United 

States) software for analysis. We conducted descriptive analyses for each variable in the 

modules of social demographics, knowledge, attitude, and practice. We also allocated scores 

to each question. 

The Methods section above assigned a scale based on the participant's knowledge of AIVs, 

attitudes, and practices for preventing the transmission of AIVs, which determined their scores. 

The scores depended on the questions; the number of correct responses determined the 

participant’s KAP. We computed the KAP score by adding the correct responses to ten 

questions about potential transmission routes, followed by three questions about attitudes and 

three questions about practices for preventing avian influenza. We calculated a practice score 

by adding the number of preventative measures using a three-item practice evaluation. 

Participants were considered to have poor KAP if their KAP score for all KAP questions were 

greater than the sample median KAP score. A Chi-Square analysis was used to assess the 

relationship and difference between variables. In addition, a t-test was used to compare the 

scores of the two groups (before and during COVID-19) using independent samples (See 

supplementary (Appendix 3.2). All test of hypotheses were two-sided.  
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Procedure and ethical considerations 

The Committee on Research Ethics in Cambodia granted ethics approval for the KAP study 

research on November 3, 2022, and the Human Research Ethics Committee at the Australian 

National University endorsed the study protocol (2022/669). Before each interview, each 

participant provided verbal, informed consent. We avoided peak sales hours to ensure high-

quality interviews. 

We requested permission to conduct research in the three markets by submitting letters to the 

Phnom Penh municipality and the Takeo city hall informing them of the date of our fieldwork at 

the selected markets. After obtaining approval letters from Phnom Penh and Takeo 

municipalities, we then verbally notified the local authorities in each market. The research team 

coordinated with the vet officers and authorities at the markets. Because of the ongoing risk 

from COVID-19, the research team complied with Cambodian government regulations when 

interviewing in each study setting. 

3.2 Results  

Participant demographics 

 

Demographic characteristics of poultry workers at three LBMs are demonstrated in Table 3. 1. 

Demographics characteristics of poultry workers at three live bird markets, Cambodia (n=100). 

A total of 100 participants provided consent to participate in the project this included n=37 from 

Orussey Market, n=23 from the Chbar Ampov Market, and n=40 from Takeo Market. The study 

population consisted of an equal number of males and females. The ages of the participants 

ranged from 18 to 68 years old, with a median age was 39.64 years, and 57% of the population 

was between the ages of 18 and 43. Education levels of the participants varied respondents 

9% had not attended formal schooling, 7% had non-formal education, 35% had completed 

primary school, 40 % had completed secondary school. Seventy percent of respondents were 

business owners and 72% of respondents were sellers, while only 8% were middlemen and 

transporters. The largest group (49%) had more than ten years of professional experience 

working in poultry markets, while 26% had less than six years. Most (70%) poultry workers had 

stopped their work during the peak COVID-19 pandemic in Cambodia. 
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Table 3. 1. Demographics characteristics of poultry workers at three live bird markets, 
Cambodia (n=100) 

Demographics N  % 

Gender    
Male 50 50 

Female 50 50 

Age group   

18-43 57 57 

44-58 36 36 

  ≥59 7 7 

Education   

No schooling 9 9.0 

Non-formal education 7 7.0 

Primary school 35 35.0 

Secondary school 40 40.0 

Degree level/high school 6 6.0 

College/University and above 3 3.0 

Market   
Orussey Market 37 37.0 

Takeo Market 40 40.0 

Chbar Ampov Market 23 23.0 

Job status   
Owner of the business 70 70.0 

Worker 30 30.0 

Type of work in the marketa   
Poultry Seller 72 72.0 

Slaughter 20 20.0 

Middleman 5 5.0 

Transporter 3 3.0 
Years of work in Live Bird Market   

  <1 year 7 7.0 

2-5 years 19 19.0 

6-10 years 25 25.0 

Above 10 years 49 49.0 

Did you stop working during COVID pandemic?   

No 30 30.0 

Yes 70 70.0 
a All these four main roles have direct contact with poultry. 
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General information about the participants 

The participants were asked to report and reflect on their general information, before and 

during the COVID-19 pandemic work (Table 3. 2). During the COVID-19 pandemic, we 

discovered a significant increase in the proportion of respondents with a monthly income of 

less than $350, from 44.1% to 52%, while the proportion of respondents with a monthly income 

of more than $1000 decreased from 16.1% to 3.0%. Forty seven percent of poultry workers 

had a daily average hour of contact with poultry, 90.0% of poultry workers did not get the flu 

vaccination during the COVID-19 pandemic, and the proportion of respondents who 

attended/participated in communication events regarding avian influenza decreased between 

30% and 10%.  

Poultry workers who experienced symptoms of fever, sneezing, and coughing responded their 

preference is to go to the pharmacy, 41.0% before and 35.0% during COVID-19. In contrast, 

the frequency of other activities was far lower, specifically among individuals who lacked 

knowledge (Do not know), with a mere 2.0% participation rate. 
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Table 3. 2. General information prior to COVID-19 and the during the COVID-19 pandemic of 
poultry workers in three Cambodian LBMs, Cambodia (n=100) 

Characteristic 
Before the COVID pandemic 

(n=100) 
Current Situation 

(n=100) 

 N % N % 
Monthly personal income*     

Under 350 $ 41 44.1 52 52.0 
350 to 600$ 26 28.0 30 30.0 

601 to 1000$ 11 11.8 15 15.0 
Above 1000$ 15 16.1 3 3.0 

Daily average hours of contact 
with live poultry*     

  <8 36 38.7 39 39.0 
  8-10 13 14.0 15 15.0 
  >10 44 47.3 46 46.0 

Have you injected flu vaccine?     
No 78 78.0 90 90.0 
Yes 20 20.0 9 9.0 

Do not know 2 2.0 1 1.0 
Have you heard about antibiotic 
resistant?     

No 88 88.0 88 88.0 
Yes 7 7.0 7 7.0 

Do not know 5 5.0 5 5.0 
Are you interested in a flu 
vaccine?     

No 46 46.0 46 46.0 
Yes 47 47.0 49 47.0 

Do not know 7 7.0 5 7.0 
Have you ever attended any 
training/communication events on 
influenza virus?     

No 69 69.0 89 89.0 
Yes 30 30.0 10 10.0 

Do not know 1 1.0 1 1.0 
What will you do if you are sick 
with fever, sneeze, and cough?     

Nothing 18 18.0 22 22.0 
Buy medicine by myself 17 17.0 14 14.0 

Go to pharmacy 41 41.0 35 35.0 
Private clinic 16 16.0 19 19.0 

Public hospital 5 5.0 8 8.0 
Do not know 3 3.0 2 2.0 

*Missing because poultry workers have worked less than 1 year and (n=93) 

 



Chapter 3: Epidemiological Study: KAP Avian Influenza at Live Bird Markets 

__________________________________________________________________________________ 

 

82 

 

2. Participants knowledge and experiences of Avian Influenza 

Knowledge of poultry workers before and during COVID-19 is shown in Table 3.3. A significant 

shift in awareness was evident, with a considerably higher percentage of respondents having 

heard about Avian influenza during the COVID pandemic (59.0%) compared to the before 

COVID period (81.0%), while the number of individuals who were unaware of it increased from 

15.0% before to 41.0% during the pandemic. Other knowledge of respondents on AI before 

the COVID pandemic, it was highlighted that when it comes to seeking information, the 

participants preferred sources friends/relatives emerged as the top choice, with 25% 

participants relying on their personal networks to gather information. Next were veterinary 

officers, cited by 24% individuals as a trusted source. Television played a key role as well, with 

19% respondents turning to this traditional medium for information. Leaflets and booklets were 

used by eight participants to acquire knowledge. Social media was a lesser preference, 

mentioned by five respondents. On the other hand, 41% of people were unaware of or did not 

know about the sources of AI information during the COVID epidemic. 

Questions related to the perceived seriousness and preventability of AI showed no significant 

differences between the two-time frames, with the majority of respondents (52 respondents) 

believing it to be a serious disease (both before and during the pandemic) and that it could be 

prevented. Similarly, concerns about family and friends contracting bird flu did not exhibit 

variation between the two periods.  
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Table 3. 3.  Poultry workers knowledge prior to and during the COVID-19 pandemic (n=100)
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Participant’s attitudes towards Avian Influenza 

Questions about the attitudes of poultry workers were asked at the time of the interview. They 

were asked to reflect on their attitude both before and during the COVID pandemic. These 

data are presented in Table 3. 4. During the pandemic, 55% of individuals employed as poultry 

workers indicated an interest in additional knowledge regarding AIVs, while a majority of 67 % 

expressed concerns over the potential outbreak of Avian Influenza Viruses (AIVs) in the future. 

A considerable proportion, around 30% of poultry workers expressed no concern regarding the 

risk of contracting AIV. Meanwhile, when poultry workers were asked if they were worried about 

becoming infected with avian influenza, about 30% said that before and during COVID they 

were not worried, a similar proportion said they were extremely worried, while 20% reported 

no worries about AVI infection while working with poultry before and during COVID-19. 

Table 3. 4. Attitudes of poultry workers prior to and during COVID-19 pandemic (n=100) 

 

Participants reported practices for prevention of Avian Influenza (AI) 

The results of the practice related questions asked to the poultry workers (Table 3. 5) provided 

an information on various practices related to poultry handling, hand hygiene, and the use of 

personal protective equipment (PPE) before and during the COVID-19 pandemic. Notably, 
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there was an increase in the percentage of individuals who did not touch sick or dead poultry 

by hands during the COVID-19 pandemic (77.0%) compared to before (71.0%). When it comes 

to hand hygiene after touching poultry, there was slightly changes, with individuals using soap 

or hand sanitizer. 

Regarding the use of PPE, the use of face masks declined during the COVID-19 pandemic 

(36.7%) compared to before (55.8%). However, there was an increase in the percentage of 

individuals who did not use any protective equipment during the pandemic (45.0%) compared 

to before (20.2%), suggesting a potential shift in PPE practices during the pandemic. The use 

of gloves and boots remained relatively consistent. Overall, this data provides insights into how 

certain practices related to poultry handling and PPE usage evolved during the COVID-19 

pandemic. 

Table 3. 5. Practices of poultry workers prior to and during COVID-19 pandemic (n=100) 

 Before the COVID pandemic 
(n=100) 

Current Situation 
(n=100) 

Practices N % N % 
Do you touch sick or dead 
poultry by hands? *     

No 66 71.0 77 77.0 

Yes 27 29.0 23 23.0 
After touching poultry, wash 
hands? *     

Use soap or hand sanitizer  49 52.7 56 56.0 

Clean with water 40 43.0 39 39.0 

Nothing 4 4.3 5 5.0 
When you are working, do you 
wear: **     

Gloves 13 12.5 9 8.3 

Boots 9 8.7 9 8.3 

Apron 3 2.9 2 1.8 

Face mask 58 55.8 40 36.7 

No 21 20.2 49 45.0 
*Missing because of the people worked for a duration of less than one year (n=93);**Multiple choice 
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Perception data for poultry workers on AIV 

The poultry workers were asked for additional free text information to allow for further 

qualitative assessment. We categorized and presented their responses to the free text 

questions summarised and presented in Appendix 3.3. 

Poultry originating from different areas in Cambodia were available for sale at the three Live 

Bird Markets (LBMs). Poultry workers expressed interest in AIV. Participants were quoted as 

stating: 

 “I am interested in obtaining knowledge regarding the symptoms presented by AI in the event 

of infection, as well as effective preventive measures. This is of particular importance to me as 

self-prevention is crucial when engaging in poultry-related activities",  

“I am interested in understanding ways of preventing the risk of infectious AIVs because I sell 

every day" and;  

“I am interested in understanding the ways via which AIVs is transmitted to humans."  

Poultry workers had a strong interest in AI due to their belief that obtaining knowledge about 

the risk factors associated with AI could enable them to proactively safeguard themselves 

against potential viruses.  

Prevention and control of AI 

 Based on the findings, many poultry workers consistently use hand sanitizer and took part in 

hand hygiene practices as a way of killing bacteria and viruses. Additionally, they reported that 

they undertook this measure as a way of preventing them from the risk of contracting COVID-

19. Some poultry workers said that “I use a hand disinfectant for COVID-19 prevention.” and 

others said, “I use hand sanitizer for influenza and COVID-19 prevention.” 

3.3 Discussion 

Our study emphasises the critical role of KAP among poultry workers in the transmission 

dynamics of AI within Cambodia's LBMs. This study provides an understanding of the risks 

associated with AI and how poultry workers still have limited practice to prevent illness based 

on the data provided by respondents. The markets were chosen because Live bird markets 
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(LBMs) in Asia are a crucial factor into the persistence of avian influenza viruses in the region 

and a likely source of many reassorting viruses (11). Overall, this data provides insights into 

how certain practices related to poultry handling and PPE usage evolved during the COVID-

19 pandemic. 

Furthermore, human infections with pandemic concern AIVs have been linked to these settings 

(12). Many types of birds access these markets via the poultry value chain, which includes 

backyard and semicommercial farmers. 

Basic information on market type and location could be readily gathered from each LBM to 

facilitate the identification of markets with an elevated risk of infection maintenance, where risk 

mitigation strategies should be implemented (8). This high degree of self-reported knowledge 

and preventive practices regarding AI might be the result of the availability of information for 

representing the active markets in Cambodia.  

Participant demographics and general information  

In our study, we noticed that the cost of providing and maintaining protective equipment was 

an important barrier for poultry workers, particularly in small-scale business settings where 

profit margin may already be low. Most of the participants had an income under the US$350 

before and during COVID-19. According to the responses provided by the participants, they 

are required to purchase their own protective equipment, including gloves (US$9 per box), 

boots (US$3), aprons (US$3.2), and face masks (US$1.5 per box), resulting in a total cost of 

US$16.7. This implies that approximately 5% of their income is allocated towards purchasing 

PPE. Consequently, this information is important for the local authorities who could allocate 

funds and invest in ensuring that PPEs are provided to these poultry workers. The study held 

by Liang et al., in China, revealed that the implementation of preventative measures in LBMs 

may result in losses, including time, financial resources, and economic failures such expenses 

might potentially discourage sellers from changing their behaviour (23). The study revealed 

that the majority of poultry workers are in direct contact with poultry for more than 10 hours a 

day and do not wear adequately specialized PPE to protect themselves from AIVs.  

Most of the poultry workers wear only aprons or waterproof shoes, placing them at an elevated 

risk of exposure to AIVs. The appropriate use of PPE is crucial; however, it is worth noting that 

PPE can be uncomfortable and cause excessive heat, leading to its infrequent use in practical 

situations. An alternative approach to consider would include the use of aprons and boots 

when engaging in poultry-related tasks. It was noted that a substantial portion of the 
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participants neither received the flu vaccination nor attended the training on avian influenza. 

When they got sick, they went directly to the pharmacy or did nothing. This highlights the need 

for targeted interventions and education to mitigate the risks associated with AI exposure in 

this population. 

Knowledge  

The results of our research illustrated that a substantial portion of poultry workers possess 

knowledge about AI. However, there is a considerable proportion of individuals who have direct 

contact with poultry workers but lack knowledge of AI. Addressing this gap should be the 

primary focus of awareness efforts. Our KAP survey demonstrated that the main source of 

information for many poultry workers was their friends/relatives before the COVID pandemic, 

although these sources may not be reliable during the COVID pandemic. On the other hand, 

the secondary source of information was veterinary services, which is a trustworthy source of 

information (10).  

One of the lessons learned during the pandemic was the importance of the communication 

strategy plan for COVID-19, and the impact of this reached everyone regardless of their age 

or socioeconomic level (24). The same communication strategic plan could be extended to AI 

prevention. In future we need to consider there are many platforms, such as social media, 

posters, and website assets, where the participants access information, some of them more 

accessible than others. These avenues could be explored for public health messaging. For 

poultry workers a communication strategy could be consider ways to provide information 

through friends/relatives and official authorities (25,26). 

Education played a vital role in the knowledge and practices of poultry workers regarding the 

prevention of AI. Different research findings in the KAP studies undertaken in other nations 

have demonstrated that knowledge can significantly impact the prevention of AI. Higher 

education levels have been shown to improve poultry workers knowledge of avian influenza 

(27–30). To prevent these diseases from affecting poultry, it is crucial to increase 

comprehension of AI and maintain the training. An example of this was what   local authorities 

in Cambodia did for the case of Avian influenza A(H9N2) in Siem Reap mentioned in the 

introduction. 
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As individuals acquire further knowledge regarding AI and ways for preventing AI transmission, 

they get insights into the specificities of the circulating virus, including its transmission 

processes, symptoms of illness, and the scope of its impact on human health, whereas Liang 

et  al. in China on LBMs that the successful dissemination of information about Highly 

Pathogenic Avian Influenza (HPAI) assumes a crucial role in promoting the implementation of 

preventative measures among poultry workers. LBM workers acquire knowledge about AI from 

a variety of information sources are more likely to recommend government preventative 

actions compared with those who have access to a limited number of sources (23). 

Attitude and practice 

Our findings show that the majority of participants have a keen interest in learning more about 

AI and exhibit concerns about its future consequences. However, it is important to note that a 

sizeable portion of individuals are still uncertain when it comes to their level of worry about the 

risk of AI. This confirms the previous section of knowledge regarding the need for targeted 

educational efforts. 

In relation to the significance of personal hygiene among poultry workers, our study found that 

a considerable number of them possessed poor knowledge and adhered to proper hand-

washing practices. This finding may be attributed to the timing of our research, which coincided 

with the COVID-19 pandemic, prompting heightened awareness among poultry workers 

regarding the importance of masks and handwashing. Nonetheless, it is evident that these 

same workers may have encountered challenges in comprehending and implementing 

measures related to Avian Influenza, as their primary focus remained on sanitizer usage and 

hand hygiene due to the COVID-19 pandemic. This measure is not only to prevent COVID-19 

but also to reduce avian influenza circulation and other disease spread (32). 

In our study, the poultry workers reported that live poultry originated from different areas in 

Cambodia and were available for sale and slaughter at the three LBMs. This situation carries 

potential risks as these poultry may carry AIVs, posing a threat of transmission to both healthy 

poultry and the poultry workers. A study recommended the proactive substitution of live poultry 

trade with a central slaughtering system would probably reduce the zoonotic risk to a minimum, 

although it should be noted that AIV-contamination of chicken carcasses may conceivably 

continue to pose a threat through freshly slaughtered, chilled poultry (33) is highly effective for 
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reducing viral amplification and persistence in LBMs and consequently minimizes zoonotic 

risk. 

Limitations 

We acknowledge the presence of biases in our study, particularly recall bias because the 

poultry workers were prompted to recall past events or experiences before the COVID-19 

pandemic. Poultry workers may selectively recall certain events or experiences based on their 

personal beliefs be confused with the passing of time, resulting in an incorrect rendition of the 

past and current situation. As no baseline data were available this was the most practical 

approach to attempting to understand changes in KAP over time, however we understand that 

it is likely to be limited in its accuracy for representing the true situation. 

We acknowledge the existence of biases in our study, especially recall bias, as we prompted 

the poultry workers to recall past events or experiences prior to the COVID-19 pandemic. 

Based on their personal beliefs and the passage of time, poultry workers may selectively recall 

certain events or experiences, leading to an incorrect representation of the past and current 

situation. Given the lack of baseline data, we took the most practical approach to 

comprehending changes in KAP over time, further acknowledging its potential limitations in 

accurately representing the true situation. 

Furthermore, the relatively small sample size undoubtedly limited our ability to identify 

significant differences comparing the situations of poultry farmers before and during the 

pandemic. Despite this constraint, the results we obtained provide valuable insights, allowing 

us to understand or hypothesize about the impact that the COVID-19 pandemic may have had 

on the attitudes and practices of farm populations. This limitation underscores the need for 

further research with larger samples to confirm and refine our preliminary observations and 

hypotheses regarding behavioural dynamics in times of health crises. 

Recommendations 

In terms of controlling and preventing AI in LBMs in a sustainable manner: 
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Poultry workers: 

 Enforce and improve personal hygiene measures, continue using the NPIs, and apply 

good practices in handling poultry.  

Market management team: 

 Provide hand hygiene stations with running water, soap or alcohol-based handrub, and 

proper sinks. 

 Include strategically placed hand hygiene devices in a way that they are accessible for 

poultry workers. 

 Encourage the poultry workers using masks, aprons and gloves. 

Local authorities: 

 Implement and enforce biosafety measures. 

 Separate the area of live animals from the market aiming to reduce risks of 

contamination. 

 Strengthen public awareness and educational strategies considering sociocultural and 

local aspects for consumers and vendors. 

 Monitor and notify the government when an outbreak of AIVs occurs. 

 Continue training, updating the information for good animal practice for poultry workers. 

 Allocate funds and invest in ensuring that PPEs are provided to these poultry workers. 

Government: 

 To liaise and work with local authorities, regulators, and market managers to adopt 

strategies and implement interventions that will assess and mitigate risks for public 

health protection in LBMs. 
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 Develop a specific policy and legal framework for the management of LBMs. 

 Include education strategies on LBMs aimed at schoolchildren and consumers so that 

they become actors of change. 

3.4 Conclusion 

In conclusion, we found no correlation between poultry workers’ knowledge, attitudes, and 

preventative practices before and during COVID-19. Furthermore, our study showed that 

poultry workers are aware of AI; however, their attitudes and practices demonstrated a certain 

limitation in using protective equipment while working with poultry. The study has provided the 

most up-to-date information to help understand the knowledge, attitudes, and perceptions of 

poultry handlers at three Cambodian markets in relation to AI prevention. Taking action to 

mitigate the risk of AIVs is important to improve the safe handling of live and dead poultry. The 

study will inform targeted public health initiatives, enabling them to concentrate on enhancing 

control and risk reduction measures. By providing the study results to public health policy 

makers and national and international organisations, academia may target interventions and 

further research to improve knowledge and reduce infection and transmission risk. 
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Appendix 3.1: A   structured questionnaire 
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Appendix 3.2: Distribution of Knowledges, attitudes, and practice 
before and after the COVID pandemic. 

Characteristic 
Before the COVID 

pandemic (n=100) 

During the COVID 

pandemic (n=100) 
Χ2   p-value 

  N % N %     

Knowledge     1.7 0.191 

Poor Knowledge  34 34.0 43 43.0   

Good Knowledge  66 66.0 57 57.0   

Attitude     0.0 0.879 

Poor Attitude 32 32.0 31 31.0   

Good Attitude 68 68.0 69 69.0   

Practice     0.9 0.346 

Poor Practice 92 92.0 88 88.0   

Good Practice 7 7.0 12 12.0     
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Appendix 3.3: The additional information provided by poultry 
worker study participants from three Markers link to AIVs. 

Information Details 

Origin of the live birds within 

the selected markets 

 The poultry workers bought poultry from different 

areas of the country, including villages and 

companies.  

 During the fieldwork, we noticed poultry and ducks 

were kept in enclosing or stalls together. 

Reasons of poultry workers 

interested in Avian influenza 

 To prevent themselves from becoming infected 

with the virus. When they learn more about AI and 

how to avoid AI transmission, they will be able to 

defend themselves against it.   

 To understand more about the origin of AIV, which 

includes the details of the circulating virus, the 

symptoms of infection, the way of transmission, 

and the severity of the virus's effect on human 

health. 

 

Reasons of poultry workers 

interested in flu vaccination 

 It could prevent and shield them from AVI and 

protect them from the AVI disease.  

 Prevention of illness because it helps to protect 

against the influenza virus. 

Use hand sanitizer and clean your 

hands very often currently 

 Most poultry workers used hand disinfectant to kill 

the viruses and bacteria.  

 Importantly, use for COVID prevention 

Activities of after working with 

poultry 

 Poultry workers always took a shower or bath 

following their workdays.  

 Prior to engaging in any other activities at home, 

they changed their clothes.  

 Some individuals wash their hands with water, 

alcohol, or hand sanitizer. In addition, just a small 

proportion (1.2%), reported that they did not   

change their clothes after work. 
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Recommendation for the 

prevention and control of avian 

influenza from participants 

 Suggested to be vaccinated for AVI vaccine. 

 Knowledgeable about AVI treatment.  

 After working with poultry, they clean their hands 

with soap, wear a mask and gloves, clean the 

stores, and change their clothes.  

 More attention should be put on AVI self-

prevention. 
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Chapter 4: Evaluation of one influenza surveillance 

system: Severe Acute Respiratory Illness (SARI) 

Laboratory-based surveillance system in children based 

on two paediatric hospitals, 2014-2022 
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Preface  

The purpose of this study is to assess the characteristics of the severe acute respiratory illness 

(SARI) monitoring system in Cambodia from 2014 to 2022. It addresses the requirement for 

the Master of Philosophy in Applied Epidemiology (MAE) to conduct surveillance evaluation 

analysis. This was only a small part of data which was taken from two paediatric hospitals 

where big databases from sy-lab, specifically designed for laboratory use were located. 

Lessons learned 

This study helped me develop surveillance evaluation skills using information and tools 

sourced from the Centers for Disease Control (CDC). The main skill I learnt from this project 

was how to effectively report on the quality of the data. 

Public health impact 

It is crucial to have access to high-quality data to evaluate the efficacy and efficiency of a public 

health surveillance system. This evaluation will enhance the SARI surveillance system by 

providing information on the current system's strengths and weaknesses. The collection and 

reporting of rapid and reliable data will assist the team's management. In addition, the results 

of this evaluation will assist and inform the design of future surveillance studies to ensure the 

system's ongoing operational maintenance. 

Acknowledgements 

I am extremely grateful to my supervisors, Dr. Erik Karlsson, Dr. Sowath Ly, Dr. Claude 

Flamand, and Dr. Samantha Colquhoun, for their insightful comments. I am extremely grateful 

to Julia Guillebaud for sharing her knowledge on surveillance evaluation and Florian Girond 

for helping with the map. Without clear instructions, it is difficult to determine the best method 

to perform a task. 

 

 

 

 



Chapter 4: An evaluation a surveillance system: SARI 
__________________________________________________________________________ 

 

106 

 

Abstract 

Background 

A billion individuals have seasonal influenza each year, resulting in 3-5 million severe cases 

and 290,000 to 650,000 respiratory deaths, with 99% of under-5 influenza deaths in developing 

nations. Developing countries, such as Cambodia, experience an estimated 7547 

hospitalisations due to influenza, with children under five accounting for nearly half of these 

cases. Cambodia has implemented a clinical and virological Severe Acute Respiratory Illness 

(SARI) monitoring system since 2005. Starting in 2014, the country included patients from two 

major pediatric hospitals, namely Kuntha Bopha and Jayavarman VII, targeting children under 

18 years old, primarily in response to avian influenza virus outbreaks. This study aims to 

assess the SARI system in these two pediatric hospitals between 2014 and 2022, focusing on 

its quality and utility. 

Methods 

Since 2014, the SARI surveillance system has been in place to collect epidemiological and 

virological data on influenza surveillance. Two public pediatric hospitals, located in two different 

areas, provided this data. We conducted a study on seven surveillance system attributes from 

2014 to 2022, including simplicity, flexibility, data quality, acceptability, sensitivity, 

representativeness, and timeliness. 

Results 

One notable advantage of the Kantha Bopha system was its flexibility, which allowed for 

effective monitoring of viral infections beyond influenza viruses, resulting in a fair knowledge 

rate of 70.23%. However, other attributes showed decreased knowledge, including simplicity 

(41.69%), data quality (52.4%), acceptability (46.70%), representativeness (25%), and 

timeliness (51%). 

Conclusion 

In the seven-attribute examination, the SARI could use significant improvement in several 

areas. The system demonstrated flexibility by including a monitoring system that could detect 

and identify multiple infections in addition to influenza viruses. To improve data 

comprehensiveness, quality, timeliness, and system acceptability, we need to increase system 

efficiency. 
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4.0 Introduction 

Globally, acute lower respiratory infection ranks as the second most prevalent contributor to 

morbidity and the third most prevalent contributor to mortality across all age cohorts (1). 

Seasonal influenza affects a billion people a year, producing 3-5 million severe cases and 

290,000 to 650,000 respiratory fatalities, with 99% of under-5 influenza mortality in 

underdeveloped countries (2,3). Severe Acute Respiratory Illness (SARI) is one of the most 

common causes of childhood illness and concerns for public health. Children with chronic 

illnesses are some of the most vulnerable populations. SARI surveillance aims to identify 

hospitalised individuals suffering from severe respiratory illnesses linked to influenza. To do 

this, it uses a case definition suggested by the World Health Organization (WHO) or one that 

is specific to each country to find people who have severe cases of influenza-related 

respiratory illness (2–5). Since 2009, Cambodia has been monitoring the flu, monitoring both 

outpatients with influenza-like illness (ILI) and hospitalized SARI patients. We have registered 

all patients who meet the Cambodia SARI case definition at eight sentinel surveillance sites 

(5). However, we estimated a total of 7547 hospitalisations related to influenza in Cambodia, 

with children under the age of 5 accounting for over half of this number (8). 

In 2006, a collaboration between the Virology Unit of the Institut Pasteur du Cambodge (IPC), 

the Communicable Disease Control Department of the Ministry of Health, and the WHO 

national office led to the establishment of a National Influenza Centre (NIC) in Cambodia. The 

NIC aimed to monitor and pinpoint circulating influenza virus strains associated with both mild 

and severe illnesses (9). Since 2014, the Virology Unit, IPC, has conducted SARI surveillance 

in two pediatric hospitals within the Kantha Bopha Foundation network, namely Kantha Bopha 

in Phnom Penh and Jayavarman VII in Siem Reap province, collecting epidemiological and 

virological data related to influenza monitoring. Since its implementation, the SARI surveillance 

system has experienced numerous modifications to variables and changes in case definition, 

but it has never undergone evaluation for the quality of its attributes or its utility. 

Furthermore, the report evaluated the system's characteristics and usage and provided 

appropriate development recommendations. The results of this evaluation will help to enhance 

knowledge of the SARI surveillance system in Cambodia and other limited-resource regions. 

Purpose of the evaluation 

This specific SARI surveillance system aims to detect influenza viruses (both human seasonal 

and avian influenza spillover) within the selected pediatric hospitals. Understanding the 

beneficial effects of SARI procedures required an awareness of the system's sensitivity. The 
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2001 updated criteria for evaluating the public health monitoring system (10), published by the 

US Centers for Disease control and Prevention (USCDC).  

The evaluation’s particular objectives were to: 

1. Describe the SARI surveillance system’s usefulness. 

2. To evaluate the SARI surveillance systems as simplicity, flexibility, data quality, 

acceptability, sensitivity, representativeness, timeliness. 

3. To enhance the SARI surveillance system’s implementation. 

Scope of evaluation for the USCDC 

The USCDC recommends evaluating a surveillance system based on nine characteristics: 

simplicity, flexibility, data quality, acceptability, sensitivity, positive predictive value, 

representativeness, timeliness, and stability (10). These nine qualities are described below in 

Table 4.1. 

Table 4. 1. The definition of surveillance system attributes from the USCDC guide  

Surveillance 

attribute 

Definition 

Simplicity The descriptions of the SARI case management flowchart, notification, and investigation 

were used to assess the characteristic of simplicity: 

A well-detailed case-management flowchart with well documented connections. 

Flexibility A flexible public health surveillance study can adapt to changing information needs or 

operating conditions with little additional time and standard data formats, so it might be 

considered flexible. Alternatively, the study has the capability to identify additional 

respiratory viruses. 

Data quality Data quality reflects the completeness and validity of the data recorded in the surveillance 

study. 

Acceptability The acceptability of the information study is assessed indirectly based on the qualities of 

timely notification and timely sample collection.  

Sensitivity First, at the level of case reporting, sensitivity refers to the proportion of cases of a disease 

(or other health-related event) detected by the surveillance system. Second, sensitivity 
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can be defined as the ability to detect outbreaks, including the ability to monitor changes 

in the number of cases over time. 

Predictive 

value positive 

Not applicable. 

Predictive value positive (PVP) is the proportion of reported cases that have the health-

related event under surveillance 

Representativ

eness 

A public health surveillance system should be representative and accurate in describing 

the occurrence of health-related events over time, as well as their distribution in the 

population by place and person. 

Timeliness The following are used for: 

1. Healthcare quickness: The number of days between the beginning of SARI 

symptoms and hospitalisation 

2. Timeliness of sample collection:  the number of days between hospitalisation and 

sample collection. 

3. Notification of result: the number of days between the date of result 

Stability Not applicable (The doctors and nurse are there; however, we did not interview them). 

Refers to reliability (i.e., the ability to collect, manage, and provide data properly without 

failure) and availability (the ability to be operational when it is needed) of the public health 

surveillance study.) 

 

4.1 Methods 

Attributes and characteristics of the SARI surveillance  

The evaluation of the surveillance system was conducted according to the USCDC's 

guidelines, considering seven attributes: simplicity, flexibility, data quality, acceptability, sensitivity, 

representativeness, and timeliness (10). We applied quantitative analysis to examine these 

features, as detailed in Table 4.3.  

In this surveillance evaluation, we did not interview or access the health professionals 

responsible for the system. This study used secondary data.  
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The assessment of data quality involved evaluating the extent to which various aspects of the 

data collection process followed established protocols. This included measuring the 

completeness of patient interview forms, ensuring proper transmission of forms, verifying the 

collection and testing of respiratory specimens, and reviewing patient sign and symptom 

records, as well as primary diagnoses, to ensure compliance with surveillance case definitions. 

The measurement of the time required for the collection, transport, and processing of forms 

and specimens, as well as the time required for the availability of laboratory results, was part 

of the timeliness assessment. 

We employed the previously employed assessment methodology and scoring framework to 

ensure the reliability of our results. We classified data points falling below 60% as exhibiting 

poor knowledge, and those falling between 60% and 79% as displaying fair knowledge. We 

deemed data points equal to or over 80% to indicate good knowledge (12–15) (See in the 

Table 4. 2 below): 
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Table 4. 2. Details the process of the evaluation followed by the calculation of the performance 

Attributes and Indicator Details about the calculation 

Simplicity   

 • The proportion of samples collected from 
admitted SARI patients 

Number of samples/ total number of patients that met 
SARI requirements 

History of fever or measured fever of ≥38 ⁰ and cough; with 
onset within the last 10 days 

 • The proportion of minimal data were 
collected from admitted SARI patients 

Number of missing value / Total number of variables 

Flexibility   

 • Proportion of samples screened for 
viruses other than influenza 

Number of samples tested for viruses other than influenza 
/ Number of samples tested for influenza 

Data quality and completeness   

 • Proportion of SARI form with complete 
data 

Number of each variable without at least one missing or 
missing value / Total number of variables 

Acceptability   

 • Perform observation from other 
attributes 

Average of the proportion existed 

 • Sample collection Timely collection within the same day of hospitalisation  

Sensitivity   

 • Proportion of number outbreak identified 
by the system 

Number of positive cases/Total number of inclusions  

Representativeness   

 • Proportion of sample with positive 
influenza results 

 Capturing all the data, are there gaps, how representative 
is the data collected of the number of cases 

Timeliness   

 • Proportion of onset and collection sample 
in hospital 

Timely collection within 7 days the onset and collection  

 • Proportion of hospitalisation and sample 
collection 

Timely collection within 7 days hospitalisation and 
collection  

 

Data sources 

In Cambodia, SARI includes two selected children's hospitals. This surveillance encompassed 

two public health care inpatient hospitals, identifying SARI patients. We gathered clinical and 

demographic information, as well as respiratory specimens, from these locations, ensuring that 

the patients were under 16 years old. The Virology Unit at IPC securely stored the collected 

information in an Epi database. 
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General description of the surveillance system between 2014 and 2022 

Data collection  

Inclusion for data analysis 

All patients enrolled and tested in the SARI surveillance system between 2014 and 2022, aged 

below 16 years old, were used for the purpose of the study.  

Exclusion criteria for data analysis 

Patients missing key information, such as age, name of sentinel site, and results, were 

excluded from the study. The evaluation of total variables from the results was not feasible 

due to the enormous number of variables (n=120). This study used the secondary data. 

However, the data were many missing information (see in Appendix 4.2). 

The evaluation used data sourced from the Virology Unit. The data provided was used to 

calculate the percentages that represent the measurements. 

In this surveillance evaluation, we did not interview or access the health professionals 

responsible in the system. This evaluation focused only on the analysis information indicated 

below: 

1. Laboratory Form (See in Appendix 4.1): We included only the key information as some 

information was unreported or missing. 

 Reporting person 

 Patient details 

 Animal contact history  

 Signs and symptoms 

 Sample collection 

2. Case Report Form (See in Appendix 4.2): This information followed WHO 

recommendations. 

 General information  

 Patient Epidemiological/ Contact history 

 Admission clinical signs and symptoms 

 Patient history  
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Table 4. 3. Characteristics of SARI surveillance system in Cambodia 

Surveillance 
characteristics 

SARI 

Case definition Acute respiratory infection with: 
  ·       Measured fever (≥ 38 °C) 
  ·       Sore throat 
  ·       Short of breath 
  ·       Any sign of acute lower respiratory tract infection 

Catchment 
population 

In patient 

Paediatric 
hospital 

·       Kuntha Bopha 

  ·       Jayavarman VII 

Specimen 
Collection  

Nasopharyngeal and/or throat swabs, sometimes accompanied by serum, 
fecal, or cerebrospinal fluid 

Surveillance 
objectives 

1. describe the clinical characteristics of paediatric patients 

  2. analyze the virus subtypes identified in these patients' specimens 

 

Evaluation process and Data analysis  

We exported data from Epidata (version 3.0) software and imported laboratory data from 

Microsoft Excel into a CSV file. The data was imported into Stata 18.0, a statistical software 

developed by StataCorp LLC, located in College Station, TX (11). We used Stata 18.0 for all 

subsequent statistical analyses. On a monthly and annual basis, the analysis involved 

estimating the average proportion of hospitalisations in enrolled facilities. 

Ethics statement 

The evaluation protocol and methods were not submitted for review or approval by the National 

Ethics Committee for Health Research (NECHR). This evaluation was conducted solely for the 

purpose of internal quality improvement under the Australian National University’s broad 

waiver from ethics requirements for surveillance evaluations (2017/909). 

4.2 Results 

Socio demographic characteristics and spatial distribution of the patients 

During the evaluation period, a total of 896 patients were included in SARI from two Paediatric 

hospitals. However, only 776 were tested (275 patients originating from Kantha Bopha hospital 

and 501 patients from Jayavarman VII hospitals) (See in Figure 4. 1). 
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Below is indicated that patients included and excluded from the evaluation period from two 

paediatric hospitals namely Kuntha Bopha hospital and Jayavarman VII hospital. 

 

 

 

 

 

 

Figure 4. 1. Flow chart of the SARI surveillance of included and excluded, 2014-2022 

The system included a total of 776 patients between 2014 and 2022. The majority of patients 

in the study sample originated from Jayavarman VII Hospital, accounting for 501 out of 776 

patients, which represents 65% of the total. 2014 saw the highest number of patients, 

accounting for 112 out of 776 patients, or 14% of the total, while 2022 saw the lowest number, 

with just 30 out of 776 patients, or 4% of the total. On the other hand, the data indicates that 

Kuntha Bopha Hospital recorded the highest number of patients in 2016, with 54 out of 776 

patients, representing 7% of the total. On the other hand, 2015 saw the lowest number of 

patients, with only 12 out of 776 patients, accounting for 2% of the total. 

Figure 4. 2 shows the map of patients who admitted to paediatric hospital according to their 

province of residency in Cambodia from 2014 to 2022. SARI patients were referred from all 

provinces throughout the country except from Mondulkiri province. Patients admitted in Phnom 

Penh site were mainly residents from surrounding areas.  

Identification Screening Included 

Identification of laboratory results via SARI database 
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Figure 4. 2. Map showing numbers of SARI patients who sought to Kantha Bopha in Phnom 
Penh  and Jayavarman VII paediatric in Siem Reap hospitals, by residence area from 2014 
to 2022 (n=776) 

 

Seasonality of influenza and circulating strains 

The Figure 4. 3, on average, the percentage of samples that tested positive for influenza mostly 

occurred in the years from May to September. Nevertheless, absence of testing occurred 

between December 2020 and October 2022 because of COVID-19. 
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Figure 4. 3. IPC Laboratory-confirmed influenza-positive (2014-2022) 

The demographic data obtained from the laboratory form indicated 383 (49.36%) aged from 

two to four years old and 398 (51.29%) of these cases being attributed to male patients in 

Table 4. 4. We found that the median age of the patients, representing the patients, was 4.06 

years, with an interquartile range (IQR) of 0.1–15. Jayavarman VII enrolled 501 out of 776 

patients, accounting for 64.56% of the total. A total of 275 out of 776 patients registered at 

Kantha Bopha, representing 35.44%. 

 

 

 

 

 

 

 

 

 

 

 

0

10

20

30

40

50

60

70

80

90

100

Ja
n

M
ay

Se
p

Ja
n

M
ay

Se
p

Ja
n

M
ay

Se
p

Ja
n

M
ay

Se
p

Ja
n

M
ay

Se
p

Ja
n

M
ay

Se
p

Ja
n

M
ay

Se
p

Ja
n

M
ay

Se
p

Ja
n

M
ay

Se
p

2014 2015 2016 2017 2018 2019 2020 2021 2022

C
as

e 
n

u
m

b
er

s 
o

ve
r 

ti
m

e 

Epidemiology month



Chapter 4: An evaluation a surveillance system: SARI 
__________________________________________________________________________ 

 

118 

 

Table 4. 4. Socio-demographic characteristics and laboratory diagnosis of SARI patients in the 

KTBH system 2014-2022 

Characteristic 
Kuntha Bopha Jayavarman VII Total  

(n=275) (n=501) (n=776) 

Age (years)       

0- 1 year 70 (25.45) 97 (19.36) 167 (21.51) 

2-4 years 125 (45.45) 256 (51.50) 383 (49.36) 

5 year and above 79 (28.73) 146 (29.14) 225 (28.99) 

Missing 1 (0.36) 0 1 (0.13) 

Age, median (IQR), y 3.71 (0.1-14.8) 4.26 (0.2-15) 4.06 (0.1-15) 

Sex       

Male 140 (50.91) 258 (51.50) 398 (51.29) 

Female 135 (49.09) 243 (48.50) 378 (48.71) 

Influenza virus results (rRT-
PCR)       

Influenza A detected 62 (22.55) 98 (19.56) 160 (20.62) 

A (H1N1 pdm) 51 (18.55) 77 (15.37) 128 (16.49) 

A(H3N2) 14 (5.09) 17 (3.39) 31 (3.99) 

A(H5N1) 0 0 0 

A(H7N9) 0 0 0 

Influenza B detected 16 (5.82) 18 (3.59) 34 (4.38) 

Mixed influenza A and B 0 1 (0.20) 1 (0.13) 

Negative 197 (71.64) 386 (77.05) 583 (75.13) 

Type of infection       

Bacterial infection 65 (23.64) 107 (21.36) 172 (22.16) 

Viral infection* 188 (68.36) 323 (64.47) 511 (65.85) 

Mix infection 10 (3.64) 27 (5.39) 37 (4.77) 

No infection  12 (4.36) 44 (8.78) 56 (7.22) 
*Included: rhino, corona, human metapneumovirus, pandemic H1N1/09 virus etc. 

Influenza circulating stains 

On average, influenza-positive samples exceeded 45.5% positive cases in the years 2016 

followed by 37.5% positive cases with a combination of positive cases of influenza A and B, 

and in 2019 and 2022 was 36.6%. It is interesting to observe that the year 2021 saw a complete 

absence of positive influenza cases because the pandemic, we focused on the COVID-19 

testing. On the contrary, the rate of positive cases in the remaining years (2014, 2015, 2017, 

2018 and 2020) was comparatively smaller, with less than 30% cases recorded as seen in 

Figure 4. 4. 
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Figure 4. 4. Laboratory confirmed number of yearly influenza virus types from both hospitals 

(2014-2022) 

Attributes and characteristics of the SARI surveillance evaluation 

The analysis of the seven surveillance system attributes was conducted prior to the 

conclusion of the 2022 influenza season in Table 4. 5. 
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Table 4. 5. Results of the SARI system in Cambodia from 2014 to 2022 from the data source 

at IPC  

Attributes and Indicator Indicator value Classification performance 

Simplicity     

 • The proportion of samples collected 
from admitted SARI patients 

30.93% Poor knowledge 

 • The proportion of minimal data were 
collected from admitted SARI patients 

52.45% Poor knowledge 

Flexibility     

 • Proportion of samples screened for 
viruses other than influenza 

70.23% Moderate knowledge 

Data quality and completeness     

 • Proportion of SARI form with complete 
data 

52.45% Poor knowledge 

Acceptability     

 • Perform observation from other 
attributes 

44.69% Poor knowledge 

 • Sample collection 48.71% Poor knowledge 

Sensitivity     

 • Proportion of number outbreak 
identified by the system 

 20.62% Poor knowledge 

Representativeness     

 • Proportion of sample with positive 
influenza results 

25% Poor knowledge 

Timeliness     

 • Proportion of onset and collection 
sample in hospital 

44.07% Poor knowledge 

 • Proportion of hospitalisation and 
sample collection 

57.73% Poor knowledge 

 

Simplicity 

During the assessment phase, it was seen that there was a significant decline in knowledge 

as shown in Table 4. 5. The data presented in the table reveals that only 30.93% (n= 240) of 

the samples obtained from hospitalized SARI patients satisfied the necessary SARI criteria. A 

total of 407 hospitalized SARI patients, accounting for 52.45% of the gathered data. 
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Flexibility 

During the evaluation period, it was seen that there was a fair knowledge. The SARI platform 

has been used for the surveillance of respiratory viruses, excluding influenza, since 2014, as 

shown in Table 4. 4 and Table 4. 5.  

Data quality and completeness 

The SARI system has been specifically developed to collect extensive epidemiological patient 

data, including a wide range of information under its monitoring framework. However, the data 

that we gathered were not entirely obtained just from physicians. Hence, after carefully 

examining the document, we have chosen to use the primary data for the purpose of evaluation 

in this attribution (Appendix 4.1 and Appendix 4.2), it was seen that the information that we 

included in this analysis were contained all data elements by the WHO (16).  

With 62 key questions on patient interview forms had complete measures 52.45% (n=407) 

over the nine years analysed and completeness of SARI data were poor and measure all 

specimen collection and testing were high 100% (n=776) of SARI patients had respiratory 

specimen collected and tested for influenza (see Table 4. 4 and Figure 4. 5). 

 

Figure 4. 5. Completeness of data collected on SARI CRF from both paediatric hospitals 

spanning the years 2014 to 2022 
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Acceptability 

According to Table 4. 5, on the evaluation period, indirect measures of acceptability include 

the evaluation of various observations based on the attributes under evaluation. In this context, 

it is notable the fact that the SARI program had inadequate outcomes, accounting for 46.70% 

overall as shown. 

Sensitivity 

In Table 4. 5, overall sensitivity is evident in its weak performance, as shown a proportion of 

outbreak identify only 20.62%. 

Representativeness 

As indicated in Table 4. 5, this assessment showed weak results, as it only managed to capture 

25% of the gathered data related to the number of positive influenza findings. The limited 

number of paediatric hospitals provided presented a relative limitation in terms of the national 

representativeness of the SARI surveillance. Nevertheless, it provided us with an in-depth 

knowledge of the situation of these majors’ two hospitals. 

Timeliness 

The SARI programme demonstrated poor timeliness, only 44.07% (n=342) of patients had 

respiratory specimens taken within seven days of the beginning of symptoms, and 57.73% 

(n=448) of patients had respiratory specimens obtained within seven days of being admitted 

to the hospital in Table 4.5. 

4.3 Discussion 

Overall, the KTBH SARI system showed a moderate level of flexibility, as it can detect 

numerous etiologies during the surveillance process. This flexibility facilitates the surveillance 

of many viruses and some bacteria that have significance for paediatric cases. The system's 

adaptability was shown in laboratory-based monitoring, which effectively monitored the 

prevalence of various respiratory infections. 
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However, evaluation of the SARI surveillance system indicated several areas for improved 

knowledge for six attributes. This need for improvement is particularly significant from a public 

health perspective.  

Timeliness and sensitivity are considered the most essential qualities for a system aiming to 

promptly identify cases and epidemics. The measurement of timeliness lacks a common 

standard, as it includes the many delays that occur at each stage of the surveillance process, 

from symptom detection at the hospital, to specimen collection, to testing, and to reporting. In 

this evaluation, the assessment of timeliness involved the estimation of the mean reporting 

timeliness and the duration required for sample collection. Unfortunately, the system showed 

poor knowledge. Many factors may have influenced the performance of the site, including lack 

of adequate staff and simplify the forms. The limitations in personnel resources and the 

complexity of CRFs contribute to problems at the site. This highlights the importance of 

simplifying CRFs in order to improve the efficiency of the site, increase patient care, and 

address staffing concerns. Nevertheless, the presence of specialised monitoring personnel 

might potentially lead to a rise in enrolment rates. This corresponds to what is said on 

improving of the timeliness of surveillance systems.  

As we found in the evaluation of the SARI surveillance system need to improve on 

representativeness. The current number of hospitals in Cambodia is insufficient, with only two 

hospitals available to serve the entire population. Increasing the number of hospitals would 

enhance coverage and improve the representativeness of the healthcare system. 

Furthermore, establishing additional surveillance hospitals/sites in other provinces of the 

nation could provide a more accurate representation of the influenza viruses currently 

prevalent. Nevertheless, the efficacy of increasing the quantity of monitoring sites in Cambodia 

for enhancing the comprehension of influenza from a virological and epidemiological 

perspective remains uncertain. However, Ieng et al. was conducted an evaluation study on 

influenza in three sentinel sites located in Svay Rieng, Siem Reap, and Kampong Cham 

provinces (8). The evaluation involved surveillance data on influenza-associated SARI cases 

over a one-year period to calculate the numerator, and hospital admission surveys were 

conducted to estimate the population denominator for each site. The findings revealed that the 

national annual rates of influenza-associated hospitalisations per 100,000 population were 

highest among the two youngest age groups, with rates of 323 for children under 1 year and 

196 for children aged 1-4 years. A total of 7547 hospitalisations connected with influenza were 

projected for Cambodia, with children under the age of 5 accounting for over half of these 
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cases. The prospective increase in surveillance locations in Cambodia needs careful 

consideration due to many factors, including the associated budget, logistical challenges such 

as the need for frequent monitoring, and the possible implications for laboratory testing 

capacity and data quality. Rather than increasing the locations, it may be more effective to 

focus on enhancing the efficiency of sample collection and enrolment of patients who meet the 

SARI case definition at the current hospitals. The evaluation observed the poor perform of 

quality and comprehensiveness of the gathered epidemiological and virological data such as 

specific risk factors for severe illness associated with influenza and in-hospital outcomes. 

Specifically, the gathering of supplementary data on underlying medical issues has the 

potential to facilitate the ongoing surveillance of those at greater risk for severe disease 

associated with influenza. Additionally, this adjustment would bring the SARI system into 

minimal data collecting recommendations proposed by the WHO (5) would be beneficial for 

the system. Additionally, the poor knowledge of the simplicity of acceptability of the system. 

We should use of standardised operating procedures at hospitals or might be a relevant factor 

to consider depends on situation at both hospitals.  

Limitations 

We were unable to calculate stability and positive predictive values. We chose critical factors 

for this evaluation, which may explain the substantial degree of data inconsistency and missing 

information observed in this surveillance. We used only information from two pediatric 

hospitals. 

Recommendation 

We recommend:  

 To simplify the SARI forms: as the current forms require a lot of information, much was 

left unknown or incomplete. It is recommended to include only significant, critical 

information in the SARI forms.  

 To enhance staff motivation and training: a meeting should be conducted a quarterly 

basis to facilitate discussions regarding implementation challenges and necessary 

support, as well as to offer refresher training, and provide supplementary resources. 
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To ensure effective monitoring of the findings, the forms must be accessible inside the 

laboratory, as well as reporting information to the hospital. 

4.4 Conclusion 

The influenza surveillance system's evaluation revealed a weak understanding of the six 

attribute criteria. However, the system demonstrated notable flexibility, as it successfully 

demonstrated the capability to detect and identify several other types of infections in addition 

to influenza viruses. Improved effectiveness will enhance the system's performance. 
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Appendix 4.1: Suspected Avian Influenza Hospital Investigation 
Form 
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Appendix 4.2: Key essential minimum data collection for SARI 
surveillance Case Report Form for completing information (n=776) 

Essential 
minimum data for 
SARI Surveillance 

Characteristics 
Total Kuntha Bopha Jayavarman VII 

Number % Number % Number % 

General 
information: 

ID 100 12.89 275 100 501 100 

  Village 606 78.09 157 57.09 449 89.62 

  Commune 663 85.44 204 74.18 459 91.62 

  District 705 90.85 229 83.27 476 95.01 

  Province 711 91.62 233 84.73 478 95.41 

  Hospital name 776 100 275 100 501 100 

  Sex 776 100 275 100 501 100 

  Age 775 99.87 274 99.64 501 100 

  
Date of 
hospitalisation 

600 77.32 134 48.73 466 93.01 

  
Date of Specimen 
collection 

488 62.89 39 14.18 449 89.62 

Patient 
Epidemiological/C
ontact history 

Has the patient 
travelled within the 
past 10 days?  

278 35.82 18 6.55 260 51.90 

  Living with family?  484 62.37 21 7.64 463 92.42 

  

Patient contact with 
anyone with flu-like 
symptoms   

392 50.52 24 8.73 368 73.45 

  

Patient contact with 
sick or dead 
CHICKENS during 
14 days before 
symptom onset?   

410 52.84 25 9.09 385 76.85 

  

Patient contact with 
sick or dead 
DUCKS during 14 
days before 
symptom onset?   

347 44.72 19 6.91 328 65.47 

Admission clinical 
signs and 
symptoms: 

History of fever 415 53.48 19 6.91 396 79.04 

  Temperature 449 57.86 38 13.82 411 82.04 

  Cough 502 64.69 114 41.45 388 77.45 

  Sore throat 472 60.82 87 31.64 385 76.85 

  Earache 395 50.90 22 8.00 373 74.45 

  Wheezing 271 34.92 13 4.73 258 51.50 

  Chest pain 403 51.93 23 8.36 380 75.85 

  
Muscle aches 
(myalgia) 

389 50.13 24 8.73 365 72.85 

  
Joint pain 
(arthralgia) 

397 51.16 22 8.00 375 74.85 
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  Fatigue/malaise 382 49.23 22 8.00 360 71.86 

  Shortness of breath 487 62.76 105 38.18 382 76.25 

  
Lower chest wall 
indrawing 

387 49.87 25 9.09 362 72.26 

  Headache 396 51.03 23 8.36 373 74.45 

  

Altered 
consciousness/conf
usion 

382 49.23 23 8.36 359 71.66 

  Seizures 394 50.77 22 8.00 372 74.25 

  Abdominal Pain 377 48.58 23 8.36 354 70.66 

  Vomiting/nausea 394 50.77 22 8.00 372 74.25 

  Diarrhoea 381 49.10 24 8.73 357 71.26 

  Conjunctivitis 392 50.52 21 7.64 371 74.05 

  Skin rash 383 49.36 22 8.00 361 72.06 

  Skin Ulcers 394 50.77 22 8.00 372 74.25 

  Lymphadenopathy 383 49.36 22 8.00 361 72.06 

  Bleeding 390 50.26 22 8.00 368 73.45 

  Frisson 454 58.51 21 7.64 433 86.43 

  Convulsion 452 58.25 21 7.64 431 86.03 

  Retro-orbital pain 466 60.05 21 7.64 425 84.83 

  
Date of onset of the 
illness 

464 59.79 21 7.64 443 88.42 

Patient History: 
Congestive Heart 
Failure 

364 46.91 19 6.91 345 68.86 

  
Hemiplegia or 
paraplegia 

346 44.59 18 6.55 328 65.47 

  Demetia 355 45.75 18 6.55 337 67.27 

  Renal disease 261 33.63 16 5.82 245 48.90 

  
Chronic Pulmonary 
Disease 

359 46.26 18 6.55 341 68.06 

  

Any malignancy 
(including 
leukaemia and 
lymphoma) 

344 44.33 18 6.55 326 65.07 

  
Physician 
diagnosed asthma 

355 45.75 18 6.55 337 67.27 

  
Metastatic solid 
tumor 

340 43.81 18 6.55 322 64.27 

  
Rheumatologic 
disease 

360 46.39 18 6.55 342 68.26 

  AIDS/HIV 346 44.59 19 6.91 327 65.27 

  Mild liver disease 356 45.88 18 6.55 338 67.47 

  
Obesity (as defined 
by clinical staff) 

330 42.53 18 6.55 312 62.28 

  
Moderate or severe 
liver disease 

357 46.01 18 6.55 339 67.66 

  

History of recurrent 
fever prior to 
admission 

326 42.01 17 6.18 309 61.68 
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Diabetes with 
chronic 
complications 

346 44.59 18 6.55 328 65.47 

  Proven Malaria 312 40.21 17 6.18 295 58.88 

  

Receiving 
immunosuppressan
t prior to admission 

313 40.34 18 6.55 295 58.88 

  

Vaccination against 
influenza prio to the 
illness 

230 29.64 13 4.73 217 43.31 

  

Any other risk 
factor(s) considered 
relevant: 

4 0.52 1 0.36 3 0.60 

  

Died in hospital or 
palliative 
discharge? 

53 6.83 1 0.36 52 10.38 
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Appendix 4.3: Case Report Forms and laboratory form for SARI 
patient 
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Appendix 4. 4: Case Record Form Suspect A(H5N1) cases. 
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Preface 

Rationale  

This chapter reports an event from a suspected outbreak of methanol poisoning. This study is 

the third of four projects required to satisfy Master of Applied Epidemiology (MAE) program 

qualifications. The investigation was led by the Cambodia Communicable Disease Control 

Department (CCDC) in collaboration with the Provincial Health Department, Pursat Province, 

Cambodia. 

Prior to joining the outbreak investigation, approval from Dr. Sovann Ly, Director of the 

Cambodia CDC, and Dr. Sengdoeun Yi, Deputy Director of the Cambodia CDC, was obtained 

to allow my participation in the field investigation and response as a learning opportunity. I 

would also like to express my gratitude to Mr. Puthik Longhay (ANU ASEAN MAE Scholar 

2022) for keeping me informed about the outbreak, as well as to Dr. Seng Sopheavy for helping 

and supporting me to manage the field mission. 

Roles 

Dr. Seng Sopheavy, Principal Investigator, permitted me to do the following tasks: 

1. Discussions on and generation of questionnaire  

2. Interviewing cases and controls 

3. Assisting with data analysis 

4. Writing the outbreak report 
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 Pursat PHD: Director, Rapid Response Team (RRT), provincial hospital staffs, Krakor 

Referral hospital staff 

 Field Epidemiology Training Program (FETP)-Manager 

 FETP-Trainees and Mentors 
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 FETP-Trainee from ANU 

 Local authorities such as Health Center (HC) 

Lessons learned 

Since I started working in the Epidemiology and Public Health Unit at Institut Pasteur du 

Cambodge approximately ten years ago, I have participated in outbreaks of avian influenza 

A/H5N1, Chikungunya, and Human Metapneumovirus. During this current outbreak, I have 

had the opportunity to participate more effectively as I have enhanced skills from undertaking 

the MAE. 

My participation in the investigation of the outbreak has given me knowledge and skills that 

will allow me to contribute more effectively to responding to future outbreaks.  

1. Teamwork: Collaboration is essential for outbreak investigations because it maximises 

the team's collective expertise, efficiency, and efficacy, resulting in improved disease 

control and prevention outcomes. 

2. Communication and coordination: Investigations of outbreaks require numerous 

parties, including healthcare facilities, laboratories, government agencies, and the 

public. Effective collaboration ensures that team members share information, make 

decisions collaboratively, and coordinate actions through clear and timely 

communication. 

Acknowledging limitations: Human and/or food specimens were not collected during the 

course of the investigation, generating several limitations and challenges. Epidemiological 

research can help us identify risk factors, but it does not always enable us to draw definitive 

conclusions about the source of the outbreak. 

Public Health Impact 

We were able to quickly stop the outbreak in the community, and lessons learnt should help 

reduce future outbreaks. 
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Abstract 

Background: The Provincial Health Department (PHD) of Pursat sent a report of alcohol 

intoxication in Moatprey Village, Kampong Pou commune, Krakor district, Pursat province, 

Cambodia, to the Cambodia Communicable Disease Control Department (CDC) on June 2, 

2023. There had been one death, and 27 people had also become unwell with headaches, 

vomiting, shortness of breath, blurred vision, dizziness, palpitations, abdominal pain, seizures, 

and nausea without diarrhoea, as well as chest pain and agitation after consuming alcohol 

before and during the funeral. The suspects were admitted to Krakor Referral Hospital and 

Pursat Provincial Hospital. According to history, the PHD was suspicious of a potential alcohol 

poisoning incident. Methanol poisoning from rice wine is a common occurrence in Cambodia 

and presents a significant public health risk. We conducted an investigation to verify the 

outbreak, diagnose the cause, identify the transmission source, and implement preventative 

and control measures. 

Method:  The investigation included a case-control study in which suspected patients were 

compared to non-cases without symptoms. The patients were interviewed by the response 

team, however, while rice wine samples were collected from suspected sources and sent for 

analysis, methanol analysis was not performed on blood and urine samples from suspected 

cases. A suspect case was defined as any individual who presented clinical symptoms such 

as blurred version or palpitation or shortness of breath and one of the following symptoms like 

nausea, vomiting, dizziness, agitation, asthenia, headache, seizure, chest pain, or diarrhea 

and had a history of rice wine consumption within five days prior to the onset of symptoms, as 

well as undertaking excessive alcohol consumption during the ceremony. A confirmed case 

was defined as any suspected case who had laboratory confirmed methanol in blood or urine. 

Results: Several drinking festivities in the village of Moatprey resulted in 27 suspected cases 

and one death. Krakor and Pursat hospitals admitted all suspected individuals with symptoms 

such as headache, vomiting, and dizziness, but no diarrhea, chest discomfort, or agitation. 

Most of the cases (85.7%) were males between the ages of 24 and 63. Alcohol consumption 

occurred between June 29th and June 31st, 2023. We examined four rice wine samples and 

found that the ethanol concentration ranged from 20.7% to 25%, with no presence of methanol. 

The inquiry did not perform methanol testing on patient samples due to the absence of 

collected blood and urine samples. 
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Conclusion: The incident of excessive alcohol consumption in the Moatprey village was 

effectively managed. No food sources were examined, or human samples collected as the 

Outbreak team. Based on the historical data and the signs and symptoms exhibited by the 

patients with the assumption of the doctors from the hospitals, that the outbreak was 

attributable to excessive alcohol drinking (Risky alcohol intake is common in the village where 

we collected the information). Suitable control and prevention measures, including health 

promotion and collaboration with the local authorities. Through collaborations with multiple 

agencies and cooperation with Health Center, PHD and Cambodian DCC, significant progress 

was made. Continuous alcohol product monitoring and health promotion are essential to 

prevent a similar incident from occurring in the future. Additionally, no food sources, urine and 

blood samples were not tested. 
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Abbreviations 

ANU Australian National University  

CCDC Cambodia Communicable Disease Control Department 

CDC Communicable Disease Control Department 

FETP Field Epidemiology Training Program 

HC Health Center 

IPC Institut Pasteur du Cambodge 

MAE Master of Applied Epidemiology  

NHQC National Health Production Quality Control Center 

OD Operational District 

PHD Provincial Health Department  

RRT Rapid Response Team 
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5.0 Introduction  

Toxic alcohol poisoning (methanol, ethylene glycol, isopropyl alcohol, diethylene glycol, and 

propylene glycol) can result in cellular dysfunction and mortality (1). However, the symptoms 

lack specificity with a higher probability of incurring fatal harm to bodily organs and mortality 

(2). Accidental epidemic methanol intoxication occurs frequently, most likely due to distillation 

and fermentation errors or contaminated liquids (3,4). 

At 10:00am On June 2nd, 2023, the Pursat Rapid Response Team, Pursat Province, reported 

16 cases of suspected methanol intoxication after attending a funeral in Moatprey Village, 

Kampong Pou commune, Krakor district, Pursat province to Communicable Disease Control 

Department (CDC) of the Ministry of Health (MoH) of Cambodia. The suspected outbreak 

resulted in 28 suspect cases, including one fatality, over the course of one day between the 

ceremony on Thursday, June 1st, and Friday, June 2nd, 2023.  

Methanol poisoning outbreaks occur when methanol is added to illicitly or informally produced 

drinks with alcohol. Mortality from methanol overdose is rare. However, it may result in 

abnormal metabolic processes, lack of vision, permanent neurologic disability, and death. 

Methanol converts to formic acid when consumed. It can also be difficult to diagnose because 

of transient metabolites. 

Methanol poisoning is a common cause of foodborne outbreak in Cambodia. According to a 

recent report in 2023 from the Cambodian CDC, among the 44 foodborne outbreaks reported 

since 2019, the majority of events (30%) were caused by methanol intoxication, with 74 deaths 

over 389 reported cases (From Cambodian CDC line list report).  

The last reported methanol outbreak in Pursat Province occured in June 2021 at Sansor 

village, Ornsa Jambok commune, Krakor District with 101 reported cases and 10 deaths (From 

Cambodian CDC line list report).  

Ethical approval 

Due to the need for prompt public health action, ethical approval was not required as part of 

the governmental response to outbreak investigation. Investigations of outbreaks are 

conducted in accordance with national and regional public health statutes, and oversight by 

an Ethics Review Board is not required. The approval of the Australian National University 
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Human Research Ethics Committee (2017/909) was obtained for publication purposes in this 

investigation. 

5.1 Methods 

The team followed the Cambodian CDC and the Ministry of Health managing the outbreak. 

The Operational District (OD) received information from the Health Center on June 2nd, 2023, 

and was alerted to identical cases reported in Moatprey village, Kampong Pou commune, 

Krakor district, Pusat province on the same day. Upon receiving notification, the Rapid 

Respond Team (RRT) activated as a rapid assessment team. To facilitate the epidemiological 

investigation, a case definition was generated (see below). As soon as the outbreak was 

verified and confirmed, the RRT coordinated and managed the outbreak. The investigation 

began on June 2nd, 2023, and concluded on June 3rd, 2023, due to no additional cases being 

identified or reported. During the investigation, a case control study was conducted, comparing 

suspected patients to non-cases who did not show any symptoms.  

Case Definition 

A suspected case was defined as anyone with blurred vision or palpitations or shortness of 

breath, in addition to one of the following symptoms: nausea, vomiting, dizziness, agitation, 

lethargy, headache, seizure, chest pain or diarrhea with symptoms occurring between May 27th 

2023 to June 2nd 2023 and who were residents in or visitors? (Only residents there no visitors) 

to Moatprey village, Kampong Pou commune, Krakor district, Pursat province. 

Epidemiology Investigation 

The local Rapid Response Team (RRT) was notified by the local authorities at the village 

after the death of a case on June 2nd, 2023. The RRT team conducted a brief interview with 

each of the 28 cases. Six patients with suspected critical diseases were transferred to Pursat 

Referral Hospital, while an additional twenty-two patients were admitted to Krakror District 

Hospital. The RRT team collected rice wine from the funeral place, a shop and producer 

place. From June 2nd to 3rd 2023, the Cambodia CDC and MoH, PHD, HC, and Institut 

Pasteur du Cambodge (IPC)/ANU conducted a collaborative study. The team conducted 27 

active suspected cases at the hospitals and throughout the village (Appendix 5.1). Also, all 

other authorities were aided in notifying any additional suspicious cases. During the 

investigation period, appropriate control and preventative measures were implemented to 

manage the event. 
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We conducted observations and interviews with rice wine producers to gather additional 

information. During active case detection, demographic information, clinical details, and 

alcohol consumption history were collected (See appendix 5.3).  

Laboratory testing 

Rice wine samples collected by the RRT during initial investigations were sent to a National 

Health Production Quality Control Center (NHQC) laboratory in Phnom Penh for methanol 

analysis. No blood and urine samples were collected from hospitalised patients for methanol 

analysis.  

Data management 

Data was collected from interviewed suspect cases using a Google form, then a line listing of 

the information collected for all notifications was compiled and exported into   STATA 18 (Stata 

Corp., Texas, United States) software for analysis. The distribution of cases was explained 

using descriptive analysis. 

5.2 Result 

Descriptive epidemiology 

After the initial notifications in the village of Moatprey, all drinking ceremonies/parties had 

occurred with a total 28 suspected cases and one fatal case. A total of twenty-eight individuals 

showing symptoms consistent with the above-mentioned suspected case were admitted to 

Krakor and Pursat hospitals. The map and timeline of the events are shown in Figure 5. 1. The 

first case was reported on June 2nd, 2023, (Figure 5. 2). 
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Figure 5. 1. Location of the village of suspected methanol outbreak and timeline of events, 

Moatprey village 

In total, 28 individuals from the village of Moatprey were hospitalised as potentially suspected 

cases. Only 8 of the 28 potentially suspected (Figure 5. 2). Socio-demographic characteristics 

of suspected cases are tabulated in Table 5. 1.  

29-30/05/2023: A small gathering and drank rice 

wine because of a small ceremony of a 79 years. 

old sick. 

31/05/2023: All 28 individuals drank rice wine, 

Palm wine, Beer at the sick old man’s house. 

01/06/2023: Ongoing a ceremony (30L rice wine). 

02/06/2023: 

 7:30am: 1 death case reported. 

 10:30am: 27 cases reported hospitalization. 

 RRTs Pursat PHD and local authorities’ 
primary notified about the suspected cases. 

 Intervention: 

 Rice wine at funeral/ store/producer 

 Temporary stop the store distribution rice 
wine  

 Education the community to stop drink rice 
wine.  

03/06/2023:  

 Joint Investigation  

Village of 

suspected  
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Figure 5. 2. Distributions of symptoms among sick cases by date and time onset from 29 May 

to 03 June 2023, Moatprey village (n= 8) 

Of the suspected cases, there were 24 men (85.7%) and 4 women (14.3%), with ages 

ranging from 24 to 63 and a mean age of 41.6(SD +/-9.6) years. Consumption of alcohol 

occurred between June 29th and June 31st, 2023. Figure 5. 3 details the distribution of 

symptoms among the suspected cases.  

Table 5. 1.  Social demographic characteristics among suspected cases from 29 May to 03 

June 2023, Moatprey village (n=28) 

  Characteristics 
Suspected 
cases(n=8*) 

Non- suspected 
cases(n=20) 

Total  

Age 

24-33 years 1(12.5) 5(25.0) 6(21.4) 

34-43 years 1(12.5) 12(60.0) 13(46.4) 

44 years≤ 6(75.0) 3(15.0) 9(32.1) 

Gender 
Male 8(100.0) 16(80.0) 24(85.7) 

Female 0 4(20.0) 4(14.3) 

Occupation Farmer 8(100.0) 20(100.0) 28(100.0) 

*Sicked cases with symptoms 

Most sick cases had multiple symptoms, including headache, vomiting, shortness of breath, 

blurred vision, dizziness, palpitations, abdominal pain, seizure and nausea. No sick cases 

complained of diarrhea, chest pain, or agitation (Figure 5. 3 and Table 5. 2).  
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Figure 5. 3. Frequency symptom of suspected cases from 29 May to 3 June 2023, MoatPrey 

villages (n=8 Cases) 

Table 5. 2. Distributions of signs among suspected cases from 29 May to 3 June 2023, 

MoatPrey villages (n=8) 

Signs   N (%) 

Gastrointestinal signs (Any symptoms)  3 (37.5) 

  Nausea  1 (12.5) 

  Vomit 3 (37.5) 

  Abdominal pain 1 (12.5) 

Central Nervous System signs (Any symptoms)  7 (87.5) 

  Headache 2 (25) 

  Asthenia 2 (25) 

  Dizziness 2 (25) 

  Shortness of Breath 3 (37.5) 

  Seizure 2 (25) 

Palpitation   2 (25) 

Blurring of visions   3 (37.5) 

 

The village ceremony began, and all 28 individuals drank rice wine. We also interviewed the 

producer about how to make rice wine, as depicted in Figure 5. 4. First, the rice and yeast 

were placed in the same container. Secondly, combine the rice and yeast. Add water to the 

mixture in the third step. Fourth, let it absorb for three to five days in a mixed container. Then, 

Burn the fermented mixture. The final product was delivered with the first product containing 

60 degrees of alcohol and the second product containing 30 degrees of alcohol. 
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Ingredients: Rice, Yeast, and Water 

 

Figure 5. 4. The steps to produce rice wine in the village 

Laboratory results 

The RRT and authorities collected four samples of rice wine from the funeral home (200ml), 

store (120ml), production site (140ml), and mixed rice wine from the store (120ml). None of 

the results contained methanol. However, we discovered ethanol ranging from 20.7% to 25%. 

Methanol analysis results are listed in Table 5. 3 below with the process of collection in 

Appendix 5.2. Methanol analysis of patient blood and urine was not performed as samples 

were not collected during the course of the investigation. 

Table 5. 3. Result of samples obtained from the NHQC/MoH 

Sample 
ID 

Source Amount Date of Result Result 

1 Rice wine from funeral 200ml 4/06/2023 
Methanol: No 

Ethanol: 25.3% 

2 Rice wine from the store 120ml 4/06/2023 
Methanol: No 

Ethanol: 20.7% 

3 Rice wine from product place 140ml 4/06/2023 
Methanol: No 

Ethanol: 22.4% 

4 
Mixed rice wine from the 
store** 

120ml 4/06/2023 
Methanol: No 

Ethanol: 21.9% 

**Mixed wine: the combination of rice wince with some kind of traditional medicine. 
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5.3 Discussion 

1) Cambodian Rice Wine - Sra Sor 

From the Khmer Empire, this technique became widespread among the wealthy and famous 

and everyone else. The refined potion has been used in religious rites and festivals, 

demonstrating its historical value in Cambodian society (5). One of Cambodia's earliest 

handmade alcoholic beverages is rice wine, or Sra. It is associated with family gatherings, 

farmers, and city workers. It claims health advantages yet causes hospitalisations and 

fatalities. Rice wine is still the main alcoholic beverage in rural areas and almost every 

Cambodian has their family roots in the countryside. Therefore, it is still relevant, especially 

during events such as Khmer New Year when people return to their provinces,” the company 

said (6). Furthermore, rice wine is usually 20% to 50% alcohol. East, Southeast, and South 

Asian cuisine uses rice wines in formal meals, parties, and cooking (5,7). Furthermore, the 

Cambodian Guidelines for rice wine production, as stated by the Department of Agro-Industry 

under the Ministry of Agriculture, Forestry, and Fisheries, do not specify the specific amount 

of ethanol used in the production process of rice wine in Cambodia (8).  

2) Alcoholism and alcohol poisoning in Cambodia 

The village of Moatprey in Cambodia recently experienced a suspected outbreak of methanol 

poisoning after a funeral where locally made rice wine was served. Over the course of two 

days, 28 people reported feeling unwell after drinking the rice wine, with 8 becoming seriously 

ill and one death. 

Previous reports of methanol outbreaks in Cambodia are commonly linked to the consumption 

of rice wine (9). In rural areas, rice wine is popular at gatherings such as funerals, weddings, 

and housewarming parties (10,11). Methanol is diluted in rice wine and sold or produced by 

rice wine vendors or manufacturers. Rice wines are reasonably priced (12). Nevertheless, the 

tests did not reveal higher levels of ethanol in the samples of rice wine, which could not 

contribute to making individuals ill. Anecdotally, all suspected cases were consumed a lot of 

alcohol every day. In addition, it should be noted that palm wine, beer, or mixed wine were not 

included in the sample collection for testing purposes. 

Local health authorities responded quickly to contain the event. Patients were sent to hospitals 

for treatment, and active case detection took place in both the village and hospitals to identify 
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new cases. Rice wine samples were collected and tested to confirm high methanol levels. 

Doctors closely monitored patients' conditions and collaborated across departments and 

organisations. Health education and enforcement activities were also implemented to prevent 

future occurrences. 

The PHD's response to the outbreak was successful because of the collaboration between 

multiple organisations. Case management, health education, police reports and investigations, 

and enforcement activities constituted preventive and control measures. Case management 

included both clinical and administrative functions at the hospital, as well as active case 

detection at the hospitals and village, but there were no cases in the community. Samples were 

sent to confirm the methanol content. Doctors in hospitals were responsible for notifying each 

department of any changes in the patients' conditions. Figure 5. 2 summarises the major 

events that developed. 

While the outbreak highlighted the dangers of improperly made alcohols, authorities were able 

to successfully manage the cases and mitigate the public health impacts through coordinated 

efforts and community engagement. However, more work is likely needed to address the root 

causes that lead to methanol adulteration and consumption of illegal alcohols in Cambodia's 

rural communities. 

Limitations 

There was no food, palm wine, beer, or mixed wine available from the gatherings to analyse 

for potential contaminants. No biological tests were performed on the patients, limiting the 

ability to rule out methanol poisoning versus ethanol intoxication, and the assumption was 

made by the investigating team you were assisting. 

Recommendations 

CCDC and MoH: 

 Implement alcohol education programs in schools to teach students about responsible 

drinking and the risks of alcoholism. 

 Increase access to addiction counselling and recovery services in rural communities. 

 Work with Buddhist temples and local leaders to address cultural factors that promote 

excessive alcohol use. 

 Encourage provision of healthy non-alcoholic beverages at social gatherings 
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 Conduct community outreach on the impacts of alcoholism on families and health 

 Develop alcohol-free recreation spaces and activities to prevent initiation of drinking 

among youth. 

 Promote workplace policies that prohibit drinking and support treatment and recovery. 

 Increase alcohol taxes and regulate marketing and availability to make it less affordable 

and accessible. 

 Build capacity among healthcare workers to screen for alcohol abuse and provide brief 

interventions. 

 Expand treatment options like cognitive behavioural therapy and medications to 

support long-term recovery. 

Pursat Provincial Health Department: 

 Increase coordination between relevant sectors like police, hospitals, and local 

government through regular meetings and joint response protocols 

 Develop a rapid communication system with the national level to expedite sample 

transport and confirmatory testing during outbreaks 

 Implement education campaigns in villages on alcohol toxicity risks, safe alcohol 

production methods, and food hygiene 

 Conduct routine surveillance for alcohol poisoning cases and tainted alcohol samples 

Hospitals: 

 Test blood gases and bicarbonate in all suspected alcohol poisoning cases to aid 

diagnosis and clinical management 

 Quickly admit and monitor severe cases in hospitals for intensive treatment. 

 Maintain active surveillance for additional cases to detect potential outbreaks. 

Health Centers: 

 Refer severe cases to hospitals for treatment while monitoring mild cases 

 Educate community on signs of alcohol poisoning and when to seek medical care 

 Report any increases in cases to provincial health department. 

Communities: 

 Improve awareness of methanol poisoning risks and proper fermentation processes 

 Self-monitor and account for suspect cases in the village 

 Immediately refer concerning cases to health facilities for evaluation 

 Avoid consuming homemade alcohols from uncertain sources. 
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 Report any unsafe alcohol production to local authorities 

5.4 Conclusion 

Based on the details available, this outbreak was likely not caused by methanol poisoning, but 

it is the excessive drinking of alcohol. The etiology is supported by the findings from rice wine 

analysis and the symptoms and outcomes described by the hospital. The outbreak team did 

not examine food or other alcohol sources or collect samples from patients, relying on historical 

data and observed signs and symptoms to attribute the outbreak to alcohol poisoning. 

However, the public must still be made aware of the risks of methanol and ethanol. This 

epidemic of excessive drinking was precipitated by excess alcohol consumption containing 

high ethanol levels. Possible factors included the type and number of intoxicating beverages 

ingested and villagers' lack of awareness. 

Collaborative efforts between local government, public health departments, hospitals, the 

CCDC, and the MoH were able to overcome these challenges. For future events, we 

recommend collecting food and other alcoholic beverages, as well as biological samples from 

patient samples, for analysis and examination. While this outbreak was not definitively caused 

by methanol, it highlights the dangers of overconsumption of alcohol as well as the need for 

continued vigilance, education, and multi-sectoral cooperation in rural communities. 
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Appendix 5.1: Pictures from the field investigation 
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Appendix 5.2: Environmental situation and rice wine consumption 
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Appendix 5.3: A questionnaire (Google form) 
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Abbreviations 

CDC Cambodian Center for Disease Control  

IFETP Intermediate Field Epidemiology Training 

Program 

IPC Institut Pasteur du Cambodge 

KAP Knowledge, Attitude, and practice 

LFF Lessons From the Field 

MAE Master of Applied Epidemiology 

MoH Ministry of Health 
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Preface 

Through my Field Placement at Institut Pasteur du Cambodge (IPC), I have been able to 

manage and contribute to my skills and knowledge of teaching and in capacity building 

opportunities in Cambodia. 

This chapter illustrates my activities in preparing and facilitating teaching, peer-to-peer 

learning, and capacity development tasks as a required essential skill for public health 

professionals and field epidemiologists.  

I completed the two core teaching requirements of the Master of Philosophy in Applied 

Epidemiology (MAE) program by: 

 Preparing and conducting a Lessons from the Field (LFF): Developing a Study 

Protocols for Intermediate Field Epidemiology Training Program (IFETP) (See 

Appendix 6.1 and pictures in Appendix 6.2. 

 Preparing and conducting a lesson from the field (LFF): Conducting a knowledge, 

Attitude, and practice (KAP) Survey in Live Bird markets, Cambodia (Appendix 6.3) 

I describe a selection of additional teaching and capacity-building activities I have conducted 

as an MAE scholar, emphasizing my role and the lessons I have learned from these 

endeavors.  

Teaching Session of Intermediated Field Epidemiology Training Program (IFETP) students 

Before the course block 3, with supported by CDC, MoH (Dr. Yiseng Doeun and Mr. Puthik 

Long Hay) I was invited to deliver a face-to-face teaching lesson on Developing a Study 

Protocol for Intermediated Field Epidemiology Training Program (IFETP) at Cambodian Center 

for Disease Control (CDC), MoH, Mr. Puthik Long Hay (MAE scholar 2022 was also a facilitator 

during this session. Due to the lesson of this session prepared by the IFETP program, I 

followed the Study Protocol lesson created and applied my experience during what I have 

learned from MAE. This experience would be a valuable introduction for the IFETP students. 

The three hours and a half training session included an introduction to the objective and 

purpose study protocols, teaching including the case study of the protocols in different settings, 
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feedback to a group, which culminated in a summary of all the ideas and lessons learned. The 

following was a digital evaluation. Within the scheduled three hours, the entire course was 

taught. 

My role 

 Conducted teaching for all the students. 

 Prepared prompts for discussion 

 Ensured that all students had the opportunity to participate in the discussion in this 

context of Cambodia. 

Student feedback 

At the conclusion of the class, I requested the students to complete a brief online evaluation. 

A Likert scale was used to signify the level of accord regarding the lesson's facilitation, utility, 

and originality. A mean score was calculated (1= Poor, 4 = Excellent) with the total number of 

nine below report after the session. Responses included: 

To what extent do you feel the following objective was met? The responses indicated that 

11.1% (n=1) were excellent and 88.9% (n=8) were very good. 

To what extent do you feel the following objective was met: Facilitators? According to the 

responses, 33.3% (n=3) were rated as excellent and 66.7% (n=6) were rated as very good. 

Do you feel that your knowledge or skills have improved by taking this session? According to 

the responses, 11.1% (n=1) were rated as completely improved, 66.7% (n=6) were rated as 

largely improved and 22.2% (n=2) was partly improved. 

In the open-text field asking for the most valuable thing that the trainees learned from this 

secession, the following were among the responses: 

More Idea how to write introduction, ethical issues concerned, method. 

All components 

The component of study protocol 
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The concept of define problem statement. 

How to prepare protocols 

Her explain that is very good for learning this lesson. She can manage time well during training. 

The open-text recommendations section contains the following constructive comments: 

More detail about all point of protocol 

Additional explains on problem statement. 

Explain clearly step by step in each session. 

Give more practical doing from teacher’s experiences more. 

Lessons learned 

Following the lesson delivery, I reflected that the lesson's content and structure were effective, 

but that additional time for student discussion and feedback was necessary. I especially enjoy 

the students' experiences. 

If I were to teach this lesson again, I would incorporate teamwork through practice and the 

sharing of group work at the conclusion of the lesson. 

6.1 Lessons From the Field 

Lesson background 

I delivered by my LFF to MAE peers on ‘Conducting a knowledge, Attitudes, and practice (KAP) 

Survey in Live Bird markets, Cambodia.’  I chose this topic because I thought it would be 

interesting to provide MAE students with information on processes in preparation for fieldwork 

in a specific setting in Cambodia. My epidemiological study undertaken at Live Bird Markets in 

Cambodia provided a unique topic to deliver to my colleagues, to show the process and 

challenges   in undertaking fieldwork at Live Bird Markets in Cambodia. This was such a 

valuable learning experience for me. The assumption of this session is how we can implement 

complex tasks in fieldwork settings in Cambodia. I particularly enjoy my teaching and 

facilitation skills, as well as to determine if this learning style is appropriate and appreciated by 

others. I designed a presentation that reflected my personal preferences. 
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Teaching strategy 

I conducted my LFF using PowerPoint slides to present: 

 I informed MAE students that I would share my experience in Cambodia, as some MAE 

students have never had this experience before. 

 I presented information including photos and documents to highlight the field work 

setting.  

 I undertook a reflection at the end of the session where I summarised the LFF by 

relating the context and exploring how we could implement.  

 I encouraged and allowed MAE students to ask questions. 

Evaluation 

I provided an opportunity for my MAE peers to review my LFF teaching. The evaluation 

questions and responses are shown below. 

To what extent do you feel the following objective was met (contents of the 

sessions)? 
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What was the most valuable thing that you learned from session? 

How processes are different in other parts of the world. 

The process of ethics approval in Cambodia. I also like the photos taken during data 

collection in the markers. 

 

Logistical considerations for surveys in Cambodia. 

It is important to develop good relationship with the study participants before we can interview 

them. 

Survey practices, it takes time to create questions that will give clear results in the data. 

Challenges obtaining ethics across international settings. 

If this session was delivered again, is there anything that you would suggest 

doing differently next time? 

Nothing. I loved the pictures and the opportunity to ask lots of questions about your experiences. 

It was all good. I think it will be good to mention the key challenges and lessons in the approval process 

mainly from ANU. Otherwise, it was excellent. 

I would have loved to know more about the questions you asked in your interview and your results. 

None 

No other suggestions. It was interesting. 

Great session 

 

Lessons learned 
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I was delighted to receive such positive feedback and to learn that my colleagues found the 

session valuable. I enjoyed response their questions and such a meaningful discussion 

together. 

6.2 Other training sessions  

In addition to my work on the MAE project in IPC, I have committed to providing ongoing 

support for Virology and Epidemiology and Public Health Units. It is essential to me to continue 

providing support to colleagues during this field placement. I have provided training and 

supervision in the fieldworks: 

 In May 2022:  I assisted Dr. Erik Karlsson, Deputy of the Virology Unit (one of my field 

supervisors) on a research project titled:” Surveillance of Influenza in Humans, Swine, 

and Poultry, Cambodia, 2022”.  

 In November 2022, I assisted Benjamin Louis Sievers, a Master Scholar, with the study 

title “Knowledge and attitudes towards measles vaccination in families living in the 

floating village of Prek Toal 2023”.  

 In December 2022 and January 2023: I assisted Dr. Erik Karlsson, Deputy of the 

Virology Unit (one of my field supervisors), with the research” Surveillance of Influenza 

in Humans, Swine, and Poultry, Cambodia, 2023”. 

 In July 2023: I assist Frida Esther Sparaciari, a PhD candidate at James Cook 

University, with her research “Knowledge, attitudes, and practices to apply effective 

communication strategies, risk mitigation measures and prevention in LAMs before, 

during and after the festivities in 2023-2024”. 

I prepared, supervised fieldwork and training of interviewers in the use of  the questionnaires. 

I appreciated the opportunity to consider project management critically. I examined which 

aspects of project management are essential for organised and accountable management 

(regardless of context) and which are difficult activities or tools that are inappropriate or 

impracticable in this context. I was also able to share insights gathered from administering a 

number of my own projects through MAE, such as how to modify project milestones in 

response to unanticipated barriers. 
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Appendix 6.1: Teaching intermedia IFETP material 
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Appendix 6.2: Pictures of the teaching 
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Appendix 6.3: Teaching slides:  Lessons from the Field 
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