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Editorial 

Malnutrition Burden among Thai Children that Society Must Bear 

Kanitta Bundhamcharoen, Senior Researcher of International Health Policy Program (IHPP) 

Naruemon Sikhiwat, Researcher of International Health Policy Program (IHPP) 

Thailand has experienced a very low fertility rate, approximately 1.2 children per woman or just over 

500,000 births in 2022.1,2 Thus, child and maternal health is critical to the country's development. Losing 

this population group would potentially lead to a bleak future for Thailand in the years to come. 

A 2019 national burden of disease study of Thai population reveals that crucial risk factors in children 

include malnutrition, suboptimal breastfeeding, child growth failure (stunting, wasting, and 

underweight), low birth weight and short gestation.3   

Low birth weight and short gestation are identified as significant risk factors for neonatal deaths in 

infants under the age of seven days, approximately attributed to 205 deaths and 23,722 Disability-

adjusted life years (DALYs). Furthermore, infants under 6 months who receive non-exclusive 

breastfeeding accounted for approximately 127 deaths and 15,013 DALYs. Additionally, children under 

5 years of age with wasting experienced approximately 413 deaths and a significant burden of about 

56,049 DALYs, accounting for 8.6% of the DALY loss in this age group. Importantly, it is also found that 

the key risk factors leading to mortality and DALY loss due to lower respiratory infection and diarrhea 

are wasting and non-exclusive breastfeeding for infants under 6 months. 

Malnutrition not only increases the rates of illness and death among Thai children but also has various 

other impacts. For instance, in children with low birth weight, it may lead to stunting or a shift in the 

pattern of disease occurrence, transitioning from acute infectious diseases to chronic diseases as they 

grow older.4 Although Thailand has experienced an epidemiological transition, resulting in increasing 

life expectancy and reordering of the relative importance of different causes of death, the impact of 

malnutrition in early childhood could lead to higher chronic diseases burden in their older age.5 As early 

childhood malnutrition have a long-lasting impact throughout the entire lifecycle, from infancy to 

adulthood, these significant losses can be prevented or even completely avoided if we reduce or eliminate 

these risk factors. 

However, surveys from the Multiple Indicator Cluster Surveys (MICS) in Thailand, conducted in the 

fifth round in 2016 (B.E. 2559) and the sixth round in 2019 (B.E. 2562) by the National Statistical Office, 

indicate that both undernutrition and overnutrition trends are on the rise.6,7 Stunting has increased from 

10.5% to 13.3%, wasting has increased from 5.4% to 7.7%, underweight has increased from 6.7% to 7.7%, 

and overweight has increased from 8.2% to 9.2%. Therefore, it appears that the trends in health loss 

caused by these nutritional aspects may continue to rise. 

Malnutrition is not only a public health issue but also a concern for the growth and quality of life of Thai 

children. Therefore, to reduce the disease burden resulting from malnutrition among Thai children, it is 

essential to have collaboration from all sectors in the society in developing the healthcare system. This 

will promote the health of Thai mothers and children to be well-prepared to address this situation in the 

long term, it also aims to provide Thai children with the opportunity to grow up healthy and become 

important contributors to the country's future development. 
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Abstract 

Chemical hazard is deemed substantial for global health security. Effective emergency management could mitigate the 

adverse effects of chemicals or pollutants. This study aims to describe the country’s capacity focusing on chemical events 

using the Joint External Evaluation (JEE) tool, and determine strengths and challenges to provide recommendations to 

improve chemical emergency management in Thailand. A descriptive qualitative study of the JEE process was conducted in 

2022 using the JEE tool, third edition (2022). Chemical event was one of the 19 technical areas that had two indicators to be 

evaluated. Activities for JEE process included document compilation and an internal multi-sectoral self-assessment to discuss 

country capacities, strengths, and gaps before the JEE workshop with the external evaluators. The capacity scores of chemical 

events for the two indicators were 4 and 5 (out of 5), suggesting that Thailand had decent capacities in response to chemical 

emergencies at the national and intermediate levels; however, more strengthening was needed at the primary public health 

level and points of entry (POE). To achieve sustainable capacity, a national action plan for health security should be 

developed. Capacity building for chemical emergency response should be promoted among staff at the primary public health 

level and POE. 

Keywords: evaluation, chemical event management, International Health Regulations, Thailand 

Introduction 

International Health Regulations (IHR) 2005 are a 

legally binding mechanism that addresses global 

health security among countries to help them develop 

and maintain capabilities to detect, assess, report, 

and respond to public health events, including 

chemical hazards.1 In order to assess a country’s 

public health capacity, the World Health 

Organization (WHO) developed the International 

Health Regulations (2005) Monitoring and 

Evaluation Framework, which consists of four 

components: States Parties Self-Assessment Annual 

Reporting, Joint External Evaluation (JEE), After 

Action Review, and Simulation Exercise (SimEx).2 

States Parties Self-Assessment Annual Reporting is 

mandatory, while the other three are voluntary. The 

JEE component is a multi-sectoral, comprehensive 

approach to evaluate and measure a country’s 

capacity to prevent, detect and rapidly respond to 

public health threats according to 19 technical areas 

under four categories, namely prevent, detect, 

respond, and other IHR-related hazards and points of 

entry.3–5 

Of the 19 technical areas, chemical event is deemed 

substantial for global health security since the 

production and use of chemicals is growing, resulting 

from economic prosperity.6 In Thailand, the Division 

of Occupational and Environmental Diseases (DOED) 

reported a total of 236 chemical events, including 122 

fires, 42 chemical spills 42 transportation events, 15 

illegal dumping events, 14 explosions and one 

chemical contamination, in the past five years from 

2018 to 2022.7 The majority of the chemical events 

occurred in the eastern region of Thailand where 

many factories and industrial estates are located. 

Uncontrolled international movement of chemicals 

and their hazardous wastes or disposal could 

potentially pose a threat to global health.8 Generally, 

mailto:phirunwut@gmail.com
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a chemical event is considered to be complex since 

effective chemical event management requires an 

active multi-sectoral collaboration among many 

related stakeholders from both health and non-health 

sectors to engage in widely distinctive activities in all 

stages of the chemical event management cycle 

(prevention, preparation, detection, response, and 

recovery). Additionally, many relevant policies and 

laws, such as licensing of hazardous sites and 

transport routes, labour health and safety, emergency 

planning and response, and control of contaminated 

environment, are involved in all chemical management 

activities to protect people from chemical hazards. 

In 2017, Thailand hosted the first one-week workshop 

on the JEE component of IHR from 26–30 Jun 2017 

where a group of external experts from around the 

world assessed Thailand’s public health capacities.9 

Two indicators regarding the technical area of 

chemical events (CE) were evaluated. The first 

indicator (CE1) aimed to assess mechanisms 

established and their functionality for detecting and 

responding to chemical events or emergencies, while 

the second indicator (CE2) focused on enabling 

environments for chemical event management. The 

levels of capacities were given a score of 4 out of 5 for 

both indicators, suggesting Thailand had 

demonstrated sufficient capacity on chemical event 

management. The priority actions focusing on 

improving information-sharing mechanisms, 

strengthening the national preparedness system, and 

integrating all plans into a single national chemical 

management plan, were recommended.9 

In 2022, the second JEE event in Thailand was 

conducted from 31 Oct to 4 Nov 2022. Since studies 

concerning chemical emergency management in 

Thailand remained limited, this study aimed to 

describe the country’s capacity regarding chemical 

events using the JEE tool, determine strengths, gaps 

and challenges to provide recommendations to improve 

chemical emergency management in Thailand. 

Methods 

Study Design and Tool 

A descriptive qualitative study of the JEE process (see 

Figure 1) was conducted in Thailand in 2022 using the 

JEE tool, third edition (2022).3 The tool is composed of 

19 technical areas, and 48 indicators. The measurement 

of each indicator was performed using a capacity score 

criteria ranging from 1 to 5: 1=no capacity, 2=limited 

capacity, 3=developed capacity, 4=demonstrated 

capacity, 5=sustainable capacity. A chemical event (CE) 

was one of the 19 technical areas that had two 

indicators—namely CE1 and CE2, to be evaluated. The 

capacity level criteria of the two indicators, and 

contextual and technical questions for chemical event 

are shown in Supplementary table 1 and 2. 

 

Figure 1. The steps of the International Health Relations Joint External Evaluation (IHR-JEE) process in Thailand 

Participant Selection 

A multi-disciplinary working group for assessing 

technical areas of chemical events was established in 

order to exchange information regarding mechanisms  
 

and functions on chemical management among the 

relevant key stakeholders. The list of twelve chemical 

event-related organizations and their roles are shown 

in Supplementary table 3. 
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Data Collection 

Data collection in the IHR-JEE process was started by 

the DOED, as the secretariat of the working group, 
sending the JEE tool regarding chemical events, which 

consisted of five contextual questions and 21 technical 

questions, to 12 organizations. After two months, the 

relevant data and related documents were collected 

from the stakeholders and were summarized by the 

DOED. For triangulation, meetings among the 

working groups were held twice to review and discuss 

the summarized data gathered and prepared. As 

suggested by some members of the working group, 

three other related organizations that might 

potentially have a role in chemical management in 

some specific industries, including Department of 

Agriculture, Department of Fisheries, and Department 

of Livestock Development, were furthered invited to be 

additional key informants at the meetings. After that, 

the DOED prepared and sent the country’s internal 

evaluation report with the related documents to the 

external subject-matter experts to review prior to the 

IHR-JEE workshop. 

In Thailand, the second IHR-JEE workshop to discuss 

in detail about country’s capacities between the 

external experts and the host country was held from 

31 Oct to 4 Nov 2022. The external evaluators 

consisted of 24 members from renowned agencies as 

shown in Supplementary table 4. Regarding chemical 

events, an expert on chemicals and poisons from 

United Kingdom Health Security Agency was 

designated to be the team leader. The session for 

scientific discussion and debate on chemical events 

was held on 3 Nov 2022. At the beginning of the 

session, the DOED gave a 10-minute presentation 

summarising chemical event management covering 

background information, key implemented activities, 

resources, strengths and gaps in Thailand including 

the scores for CE1 and CE2 proposed by the internal 

stakeholders. Any unclear points of discussion on 

chemical events were raised by the external 

evaluators. The internal stakeholders collaboratively 

provided additional information for further 

clarification. At the end of the session, the capacity 

scores for the two indicators for chemical event (CE1 

and CE2) were graded based on a complete agreement 

between the external and internal stakeholders using 

the criteria shown in Supplementary table 1. Priority 

areas for action and recommendations were also 

concluded. 

Data Analysis 

The summarized data to answer the contextual 

questions and technical questions for CE1 and CE2, 

prepared by the DOED, and the contents discussed and 

debated among the internal key stakeholders and the 

external evaluators during the JEE workshop were 

reviewed. Data analysis was performed through a 

description of overall chemical management in 

Thailand as a case study using an inductive approach. 

The findings were concluded based on four categories: 

(1) background information or context, consisting of 

national plans, legislative control and related 

international agreements, (2) key implementation 

activities, (3) strengths, and (4) strengthening needed 

and challenges. Additionally, the JEE final scores for 

chemical events, discussed until an agreement was 

reached by both external evaluators and key internal 

stakeholders, were also reported. 

Results  

Background Information or Context 

National plans 

The National Disaster Risk Management Plan 2021–

2027 was developed to be a comprehensive incident 

management strategy with all relevant agency 

involvement, providing well-defined roles in the 

national response plan in Thailand.10 Furthermore, 

this plan would serve as a master plan to formulate the 

disaster risk management plans or multi-hazard 

specific plans at the provincial or district levels. 

Legislative control  

Chemical safety assessment has been carried out for 

more than five years under the relevant laws, 

including the Hazardous Substance Act B.E. 2535 

(1992), the Factory Act B.E. 2535 (1992), the Drug Act 

B.E. 2510 (1967), the Food Act B.E. 2522 (1979), the 

Enhancement and Conservation of the National 

Environmental Quality Act B.E. 2535 (1992), and the 

Occupational Safety, Health and Environment Act B.E. 

2554 (2011).11–15 Moreover, the Control of Occupational 

Diseases and Environmental Diseases Act B.E. 2562 

(2019) was passed in order to provide care to those who 

are exposed to environmental pollutants.16 Thailand 

conducted basic public health assessments to support 

responses to chemical incidents. A brief description of 

Thailand’s laws and regulations related to chemical 

event management is shown in Table 1.  

International agreements 

Thailand has ratified and entered into force the 

Rotterdam-Stockholm-Basel Conventions, and the 

Minamata Convention on Mercury.8,17–19 Besides, 

Strategic Approach to International Chemicals 

Management was adopted for strengthening chemical 

safety.20 
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Table 1. Brief descriptions of Thailand’s laws and regulations related to chemical event management 

Law and 

legislation 

Construction/ 

Principle 

Governance 

(Responsible 

organizations) 

Substance 

Hazardous 

Substance Act 

B.E. 2535 (1992) 

Control and trade of 

hazardous 

substances 

Ministry of 

Industry 

Four chapters divided into 93 sections 

Chapter 1: the establishment of the Committee on Hazardous 

Substances 

Chapter 2: hazardous substance control 

Chapter 3: duties and civil liabilities 

Chapter 4: penalties 

Factory Act  

B.E. 2535 (1992) 

Prescription in 

Ministerial Regulations 

categorizing factory of 

any type, kind, or size 

Ministry of 

Industry 

Three chapters divided into 65 sections 

Chapter 1: factory operation 

Chapter 2: factory supervision 

Chapter 3: penalties 

Drug Act  

B.E. 2510 (1967) 

Provisions for  

the issuance of 

licences to produce 

or sell drugs 

Ministry of 

Public Health 

Fourteen chapters divided into 126 sections 

Chapter 1: drug board 

Chapter 2: application for and Issue of a licence concerning 

modern drug 

Chapter 3: duties of a licensee concerning modern drugs 

Chapter 4: duties of a pharmacist a first - class modern medical 

practitioner in the branch of medicine, dentistry, 

midwifery of nursing, or a veterinary practitioner 

Chapter 5: application for and issue of a licence concerning 

traditional Drugs 

Chapter 6: duties of a licensee concerning traditional drugs 

Chapter 7: duties of a traditional medical practitioner  

Chapter 8: fake drugs, sub-standard drugs, deteriorated drugs 

Chapter 9: notices Concerning drug  

Chapter 10: registration of a drug formula  

Chapter 11: advertisement    

Chapter 12: officials 

Chapter 13: suspension and revocation of a licence 

Chapter 14: penalties 

Food Act  

B.E. 2522 (1979) 

Food safety and 

hygiene, food 

production, trade in 

food 

Ministry of 

Public Health 

Eight chapters divided into 78 sections 

Chapter 1: food commission 

Chapter 2: applications for licences and the granting of licences 

Chapter 3: duties of a licencee concerning food 

Chapter 4: control of food 

Chapter 5: product registration and advertisement of food 

Chapter 6: competent officer 

Chapter 7: suspension or revoke of licence  

Chapter 8: punishment 

Enhancement and 

Conservation of 

the National 

Environmental 

Quality Act  

B.E. 2535 (1992) 

Measures on 

environment 

protection and 

control of various 

forms of pollution 

Ministry of 

Natural 

Resources and 

Environment 

Seven chapters divided into 115 sections 

Chapter 1: national environment board 

Chapter 2: environmental fund 

Chapter 3: environmental protection 

Chapter 4: pollution control 

Chapter 5: promotional measures 

Chapter 6: civil liability 

Chapter 7: penal provisions  
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Table 1. Brief descriptions of Thailand’s laws and regulations related to chemical event management (cont.) 

Law and 

legislation 

Construction/ 

Principle 

Governance 

(Responsible 

organizations) 

Substance 

Occupational 

Safety, Health 

and Environment 

Act B.E. 2554 

(2011) 

Measures to control, 

supervise and 

manage safety, 

occupational health 

and working 

environment for 

employees 

Ministry of 

Labor 

Eight chapters divided into 74 sections 

Chapter 1: general provisions 

Chapter 2: administration, management and operation on 

occupational safety, health and environment 

Chapter 3: occupational safety, health and environment 

committee 

Chapter 4: control, supervision and administration 

Chapter 5: safety inspector 

Chapter 6: occupational safety, health and environment fund 

Chapter 7: occupational safety, health and environment 

promotion institute 

Chapter 8: penal provisions 

Control of 

Occupational 

Diseases and 

Environmental 

Diseases Act  

B.E. 2562 (2019) 

Surveillance, early 

detection, 

prevention and 

control of certain 

occupational and 

environmental 

diseases 

Ministry of 

Public Health 

Eight chapters divided into 115 sections 

Chapter 1: general provisions 

Chapter 2: occupational disease and environmental disease 

control commission  

Chapter 3: provincial occupational disease and environmental 

disease control committees and Bangkok 

metropolitan occupational disease and 

environmental disease control committee 

Chapter 4: occupational medicine and environmental medicine 

Chapter 5: surveillance of occupational diseases and 

environmental diseases 

Chapter 6: prevention and control of occupational diseases and 

environmental diseases 

Chapter 7: officer 

Chapter 8: penalties 

The contents in the table were compiled based on the original statements of each act. 

 

Key Implementation Activities 

Laws and regulations 

Laws and regulations: Thailand has undergone 

implementation through law enforcement in 

accordance with the acts mentioned in the previous 

section, including factory inspections, self-declaration 

by factories, chemical risk assessment and 

management. Several inter-ministerial committees, 

aiming to implement chemical management activities, 

were established to promote coordination among 

various agencies via two mechanisms as follows: 

• Inter-ministerial bodies, appointed by the cabinet 

to perform policy formulation, monitoring and 

evaluation, and decision-making of particular 

chemicals. The National Coordinating Committee 

on Chemical Safety is an example of the inter-

ministerial body in charge of developing a 

national master plan for chemical management. 

• Standing Committees, established by the 

relevant acts to regulate and manage 

chemicals in various facets covering all parts of 

chemical life cycle, such as the Hazardous 

Substances Committee, the National 

Environment Board, and the subcommittees 

are also set up under each Standing Committee 

to perform specific activities and deal with 

problematic issues. 

Chemical emergency preparedness and response 

To deal with chemical emergencies, Thailand used a 

prevention, preparedness, response and recovery 

approach for chemical event management.21 

Moreover, Thailand developed occupational and 

environmental health services at all levels of 

healthcare facilities to take care of persons suffering 

from diseases or conditions after being exposed to 

toxic chemicals.22 
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Surveillance 

Theoretically, comprehensive surveillance and 

monitoring systems related to chemicals in Thailand 

were developed based on a source-pathway-receptor 

model, consisting of (1) hazard surveillance (the 

continuous measurement or monitoring of chemicals 

or pollutants in the environment), (2) exposure 

surveillance aiming to determine the amount of 

chemicals that at-risk populations are exposed to, (3) 

health surveillance, e.g., health check-ups for workers 

based on their risk of exposure to toxic chemicals, and 

(4) epidemiological surveillance, e.g., implementing a 

reporting system for poisoning cases or chemical 

events.23 Also, Thailand developed occupational and 

environmental health profiles, by linking the 

aforementioned four kinds of surveillance together to 

comprehensively assess the situation and chemical 

risk at the local level. In other perspectives, chemical 

incident surveillance can be divided into four main 

sectors as shown in Supplementary table 5.24 

Human resource development and empowerment 

Thailand provides several training courses for public 

health staff at the local level, for example, control of 

occupational and environmental diseases, chemical 

emergency response, and the safety of officers working 

in factories. 

Resources 

Human resources  

Besides firefighters, police, and frontline rescuers 

working at the scene, in October 2021, Thailand had 

sufficient health and medical officers in response to 

chemical events, including 236 certified occupational 

medicine board physicians; 1,691 physicians 

completing a 2-month basic occupational medicine 

training course, 2,655 occupational health nurses and 

more than 34,000 public health technical officers.25 

Additionally, in response to various public health 

emergencies, the Surveillance and Rapid Response 

Team (SRRT) was set up consisting of at least one 

team per district. The SRRT’s responsibilities include 

performing surveillance on unusual events that 

might pose a threat to public health, conducting field 

investigations, and taking immediate prevention and 

control measures. Most of the SRRT have more 

experience in terms of response to biological hazards 

than chemical hazards due to the higher number of 

infectious disease outbreaks in Thailand. However, a 

SRRT for chemical events, called the SRRT-C, was 

also set up in high risk areas, particularly eastern 

Thailand. 

 

Finance  

For emergency response, an emergency fund exists 

for any identified disaster in each province according 

to the Disaster Prevention and Mitigation Act B.E. 

2550 (2007) and the Finance Department 

Notification on Emergency Funds for Disasters.26 

Thailand also has a Workmen’s Compensation Fund 

aiming to give prompt and equitable protection 

against work-related injuries, disease, disability, 

and death.27 

Facilities  

All provincial hospitals in Thailand can provide 

diagnoses and treatment for those suffering from 

chemical poisoning. Thailand has several 

governmental agencies that can provide laboratories 

for testing both human and environmental samples. 

There are at least four governmental reference 

laboratories for testing chemicals from human 

samples, including (1) Chulabhorn Research 

Institute, (2) Faculty of Medicine, Ramathibodi 

Hospital, (3) Department of Medical Sciences, and (4) 

Division of Occupational and Environmental 

Diseases, Department of Disease Control.28–31 

Additionally, Thailand has two national poison 

centers: (1) Ramathibodi Poison Center and (2) 

Siriraj  Poison Control Center, both of which can 

provide advice and toxicology treatment guidelines 

for other health facilities in Thailand.29,32 

Strengths 

1. Thailand has national policies, plans or 

legislations for chemical event surveillance, an 

alert and response system with a multisectoral 

coordination body, and collaboration among 

relevant agencies and networks. 

2. There are sufficient resources such as manuals, 

guidelines, surveillance databases, poison 

centers, and health facilities for persons exposed 

to toxic chemicals. 

3. Two national poison centers provide information 

services nationwide. 

4. Environmental and occupational health services 

are implemented at all levels of public health 

care, including subdistrict health promotion 

hospitals, to care for persons exposed to toxic 

chemicals by giving first aid or primary care 

before referring to the nearest secondary or 

tertiary care hospital. 

5. An Incident Command System is active for 

emergency responses at all levels. 



OSIR, September 2023, Volume 16, Issue 3, p.119-129 

https://doi.org/10.59096/osir.v16i3.262562 | 125 

6. A comprehensive surveillance and monitoring 

system related to chemical events that links data 

on hazards, exposure and health together at the 

local level exists, and surveillance data are 

shared online. 

7. Community participation mechanisms are 

implemented through public hearings in the 

process of environmental impact assessment or 

environmental health impact assessment. 

Strengthening Needed and Challenges 

1. Chemical laboratories were set up in high-risk 

areas such as Bangkok, the eastern part of 

Thailand, and some large provinces such as 

Chiang Mai and Khon Kaen. However, chemical 

laboratories have not yet been set up to cover all 

risk areas. 

2. Although environmental and occupational health 

services are implemented at all levels of health 

care, competencies of staff at the primary health 

care level are limited. In order to readily respond 

to chemical emergencies, specific training 

modules are required for them. 

Final JEE Scores for Chemical Events 

The indicator score for CE1 was 4 (demonstrated 

capacity), while the score for CE2 was 5 (sustainable 

capacity) out of 5. 

Discussion 

It is generally accepted among WHO member states 

and international agencies that JEE is an effective 

process that can help to determine a country’s public 

health capacity including strengthening needed and 

challenges, and to monitor progression after IHR was 

implemented in the country. The Joint External 

Evaluation is a peer-to-peer review process, promoting 

transparency and a multi-sectoral approach between 

the host country and the external subject-matter 

expert team.4,5 Although JEE is voluntary, over 100 

WHO member states have accomplished the first JEE 

since 2016.33 Likewise, after completing the first round 

in 2017, Thailand was ready for the second round in 

2022 using the third edition of the JEE tool, published 

in 2022.3,9 

Comparing the first and the second JEE in Thailand 

for the technical area of chemical events, the two 

indicators, CE1 and CE2, remained the same in terms 

of name, number and brief description of the indicators. 

However, a minor change was made on the capacity 

score criteria of 5 for CE1. In the JEE tool that 

Thailand used in 2017, the criteria of level 5 for CE1 

was “Adequately resourced poison centre(s) are in 

place”, whereas the criteria to reach level 5 for CE1 for 

the JEE in 2022 was “Adequately resourced poison 

centre(s) are in place and the country has a 

demonstrated ability to respond to chemical 

emergencies at national, intermediate and primary 

public health levels”.3,34  

Compared to the scores received from the JEE in 2017 

of 4 for both CE1 and CE2, the final scores for chemical 

event concluded from the JEE workshop in 2022 were 

shown to be slightly elevated as 4 for CE1 and 5 for 

CE2. The finding suggested that the capacity on 

chemical emergency management in Thailand 

improved from the previous evaluation. Regarding 

CE1, based on the discussion in the workshop, 

Thailand has just two national poison centers, but can 

provide advice and toxicology treatment guidelines for 

other health facilities in Thailand 24 hours a day.29,32 

Additionally, Thailand has the ability to respond to 

chemical emergencies at national and intermediate 

levels; however, the country still needed strengthening 

at the primary public health level and points of entry.  

To compare the capacity scores for chemical events 

among countries, the JEE mission reports published 

on the WHO websites were reviewed. However, most of 

the data are available for only the first round 

conducted during 2016–2019. Regarding the 

assessment of chemical emergency management 

capacities in Southeast Asia, four countries, namely 

Brunei Darussalam, Malaysia, Singapore, and 

Thailand, received scores of 4 to 5 for CE1 and CE2.9,35–

37 However, the remaining countries earned scores of 3 

or below for chemical events.38–44 Furthermore, some 

countries such as Australia, Belgium, and New 

Zealand, received scores of 5 for both CE1 and CE2 in 

the first round.45–47 

The JEE process may have some limitations since 

the capacity grading was somewhat subjective 

depending on time limitations, in-depth discussion 

and debate among the external experts and the host 

country, or the related document provided.  

Additionally, the technical area of chemical events 

was quite broad and involved many organizations. 

The data gathered in this study mostly came from 

government agencies and academia. Thus, the 

perspectives from private sectors or non-

governmental organizations remain limited.  For 

example, the Thailand Environment Institute (TEI), 

which is a non-governmental organization, plays an 

important role in raising public awareness and 

helping communities on environmental 

sustainability. Additionally, TEI takes part in many 

environmental policy formulations and 

implementations in Thailand. 
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Public Health Action and Recommendations 

Chemical hazard is considered as one of the most 

important issues for global health security. Competent 

chemical emergency management can alleviate the 

adverse effects caused by chemicals and pollutants. 

Thailand showed “demonstrated” to “sustainable” 

public health capacity to deal with chemical events 

based on the JEE scores. However, to improve its 

capacity, our recommendations for the Ministry of 

Public Health are as follows. A National Action Plan 

for Health Security (NAPHS) should be developed 

based on the JEE to be a roadmap for improving the 

country’s capacities across 19 technical areas, 

including chemical events. Continuous capacity 

building for chemical emergency response and 

essential resource allocation should be promoted at the 

primary public health level and points of entry. 

Exercises in chemical emergency preparedness should 

be conducted regularly in more diverse scenarios. 

Toxicological laboratories should be expanded to cover 

all high-risk areas. Finally, due to limited time to 

validate the self-evaluation by the external evaluator, 

the host country volunteering for a JEE should 

meticulously plan ahead accordingly. Self-assessment 

and related document preparation should be carried 

out early to provide considerable time for the external 

evaluator to conduct a thorough review before the JEE 

workshop in the host country. 
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Abstract 

This study aims to assess the self-reported prevalence of three common non-communicable diseases (NCDs), namely 

diabetes mellitus (DM), hypertension (HTN) and chronic obstructive pulmonary disease (COPD), determine the proportion of 

Thai residents with these diseases who utilize health services, and explore factors associated with service utilization. We 

used data from Thailand’s Health and Welfare Survey 2019. We describe the characteristics of those who utilized services 

and explore factors associated with service utilization using a logistic regression. The prevalence of DM, HTN and COPD 

among individuals aged at least 15 years was 5.8%, 11.0% and 0.2%, respectively. A high prevalence of these NCDs was 

observed among older people, those with low education, rural residents, and the unemployed. Those in the richest quintile 

reported utilizing less services than the poorest. We found associations between having two comorbidities (adjusted odds 

ratio (AOR) 1.30, 95% confidence interval (CI) 1.12–1.50), living in the northeast (AOR 1.31, 95% CI 1.12–1.53) and being 

unemployed (AOR 1.22, 95% CI 1.05–1.42) with increased the utilization. The findings highlight the importance of screening 

services to minimize undiagnosed NCDs, and increase awareness among underserved populations. Provision of awareness 

campaigns and health education related to NCDs are urgently needed.  

Keywords: health service utilization, non-communicable diseases, Thailand 

Introduction 

Non-communicable diseases (NCDs) are the leading 

cause of death and disability, contributing to 41 million 

deaths, which is more than 70% of all deaths 

worldwide.1 Approximately one-third of deaths due to 

NCDs occur among those aged 30–69 years and 85% of 

these premature deaths occur in low- and middle-

income countries. Furthermore, NCDs impose a major 

and growing burden on health and economic 

development in the Southeast Asia Region.2 At the 

individual level, NCDs cause early death and, among 

survivors, severe disability. Individuals can be trapped 

into poverty due to lost productivity and catastrophic 

health expenditure. For governments, NCDs undermine 

economic progressiveness and stifle development.3 

Therefore, it is imperative to address this emerging 

catastrophe for the sake of preventing premature 

deaths and disability, improve individual well-being, a 

prosperous economy, and global health security.4,5 Early 

detection, screening, and timely treatment are key 

components to reducing the impacts of NCDs. 

To ensure that all individuals and communities receive 

the health services they need without financial hardship, 

Universal Health Coverage (UHC) is adopted by many 

countries, including Thailand. Thailand achieved UHC 

in 2002 when the entire population was covered by one 

mailto:csiripanumas@gmail.com
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of the three public health insurance schemes.6 The Civil 

Servant Medical Benefit Scheme (CSMBS) provides 

health insurance to government officials, their 

dependents (e.g., parents, spouses, and children) and 

retirees.7 The Social Security Scheme (SSS) is a 

compulsory health insurance program for private-sector 

employees and government employees. The remaining 

population are covered by the Universal Coverage 

Scheme (UCS). The majority of Thai people are covered 

by UCS (76%), followed by SSS (17%) and the Civil 

Servant Medical Benefit Scheme (7%).6 

Mediating factors that affect access to health care are 

an individual’s ability to perceive health care needs, 

which is shaped by health literacy and education. 

Health care seeking and utilization capacity have been 

shown to be associated with age, region, occupation, 

health insurance, socio-demographic and socio-

economic attributes.8,9 

The 2019 Health and Welfare Survey (HWS) is a 

nationally representative household survey conducted 

by the National Statistical Office (NSO). The first 

survey was undertaken in 1974 and subsequently 

conducted every other year. The 2019 HWS was the 

21st round; data were collected from 27,960 sampled 

households located in urban and rural areas of every 

province in March 2019.10 The survey contained 

information on health insurance, illness, provisions for 

health services, and household assets that captures 

aspects of household health and economic welfare 

rather than the money metric.11 

There are limited studies exploring factors (including 

socio-economic attributes) associated with health 

services utilization among people with NCDs in 

Thailand. It is important, in the realm of UHC 

provisioning in Thailand, to identify the socioeconomic 

barriers to health service utilization. The aims of this 

study were: (a) to determine the self-reported 

prevalence of three common NCDs, namely diabetes 

mellitus (DM), hypertension (HTN), and chronic 

obstructive pulmonary disease (COPD), which are the 

leading causes of premature death in Thailand, (b) to 

determine the self-report proportion of the population 

with NCDs who utilize health services, and (c) to 

determine factors associated with health service 

utilization, including receiving treatment from a public 

or private health facility, visiting a local or traditional 

carer, and self-medication.12 

Methods 

Study Design and Data Source 

This study employed a cross-sectional design. We 

obtained secondary data from the 2019 HWS. The HWS 

uses a stratified two-stage sampling technique. The 

primary stage is enumeration area (EA), an area 

comprising a set of households. From 127,460 EA 

covering the whole country, 1,990 EA were randomly 

sampled. The secondary stage is at the household level. 

From 1,990 EA samples, 16 households per urban EA 

(defined as being within a municipality) and 12 

households per rural EA (outside a municipality) were 

randomly sampled. All members of the sampled 

households were interviewed. Finally, the HWS 

collected data from 27,960 households and 63,594 

individuals.10 In this study, people less than 15 years old 

were excluded. A total of 52,921 people were obtained.  

Data Collection 

All participants were asked about the presence of any 

underlying diseases, which were confirmed by a 

physician or healthcare worker. The standard question 

was: “Do you have any underlying diseases?”. Those 

who answered in the affirmative were asked two 

further questions, the first being: “What is/are the 

underlying disease(s) that you were diagnosed with by 

a physician or healthcare worker?”. Respondents could 

indicate up to five diseases. The second question was: 

“During the last month, did you receive any health 

services for your underlying disease(s)?”. Respondents 

who answered in the affirmative were also asked to 

state the number of times they received health services.  

Data Analysis 

The prevalence of DM, HTN and COPD and prevalence 

of health service utilization were calculated based on 

sampling weights to represent the entire Thai 

population.10 The NSO provided these weights 

according to the probability of each individual being 

randomly selected. We also calculated an asset index 

using principal component analysis based on questions 

on the possessions of durable and semi-durable goods 

and housing characteristics.10 The asset index was 

further categorized into five groups based on quintiles. 

The first quintile was the poorest group, whereas the 

fifth quintile represented the richest group. 

All variables were presented as a weighted proportion 

and univariate analysis with chi-square statistic was 

applied. We used logistic regression to identify 

associations between the dependent and independent 

variables among those with at least one of the selected 

NCDs. The independent variables consisted of number 

of comorbidities in the three selected NCDs, gender, age 

group, region of residence (central including Bangkok, 

north, northeast and south), area of residence (urban or 

rural), education level (up to primary education, 

secondary education, and bachelor's degree or above), 

occupation, health insurance and asset index quintile. 

The dependent variable was self-reported health service 

utilization within a month before the survey.  
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All variables were analysed univariately. Independent 

variables that had a p-value of less than 0.1 in the 

univariable analysis were included in the initial 

multivariable model. The findings were presented in 

terms of the prevalence odds ratio with 95% confidence 

interval (CI). A p-value <0.05 was considered significant. 

All analyses were performed using STATA version 16. 

Results  

Prevalence of Self-reported DM, HTN and COPD 

The prevalence of self-reported DM, HTN and COPD 

was 5.8%, 11.0% and 0.2%, respectively. Females had 

a significantly higher prevalence of self-reported DM 

and HTN (7.3% and 13.0%, respectively), while males 

had a higher prevalence of COPD (0.2%). The 

prevalence of HTN and COPD was significantly  
 

greater in the northern region (15.3% and 0.3%, 

respectively) compared to other regions, and for DM, 

the prevalence was higher in the north-eastern region 

(6.9%). The prevalence of COPD among urban and 

rural residents was similar (p-value 0.92). However, 

for DM and HTN, the prevalence was significantly 

higher for rural residents (6.0% and 11.1%, 

respectively). Those having up to primary education 

had nearly a four times higher prevalence of DM, HTN 

and COPD (10.0%, 18.6% and 0.3%, respectively) than 

people with a higher education. Members insured with 

the SSS had the lowest prevalence compared with 

members of the other two insurance schemes. Those in 

the richest quintile had the lowest prevalence of DM and 

COPD than the poorer quintiles, while those in the third 

quintile had the lowest prevalence of HTN (Table 1). 

Table 1. Prevalence of self-reported diabetes mellitus (DM), hypertension (HTN), and chronic obstructive pulmonary diseases 

(COPD) among the adult (age ≥15 years) in Thailand Health and Welfare Survey, 2019. 

Variable 
Sample size 

(n) 
Weighted prevalence (%) 

DM P-value* HTN P-value* COPD P-value* 

Gender         
Male 24,759 4.2 <0.001 8.9 <0.001 0.2 <0.001 
Female 28,162 7.3 

 
13.0 

 
0.1 

 

Age group (years)        
15–29 9,318 0.2 <0.001 0.2 <0.001 0.0 <0.001 
30–39 7,576 0.7 

 
1.0 

 
0.0 

 

40–49 10,073 2.8 
 

4.2 
 

0.0 
 

50–59 11,110 7.6 
 

14.0 
 

0.2 
 

60–69 8,544 15.6 
 

29.5 
 

0.2 
 

70+ 6,300 20.7 
 

43.3 
 

0.9 
 

Region        
Central 18,480 5.3 <0.001 11.1 <0.001 0.2 <0.001 
North 11,368 6.5 

 
15.3 

 
0.3 

 

Northeast 14,016 6.9 
 

9.1 
 

0.1 
 

South 9,057 4.4 
 

9.2 
 

0.1 
 

Area        
Urban 29,700 5.6 <0.001 11.0 <0.001 0.2 0.928 
Rural 23,221 6.0 

 
11.1 

 
0.2 

 

Education         
Up to primary 28,863 10.0 <0.001 18.6 <0.001 0.3 <0.001 
Up to secondary 17,641 2.1 

 
4.2 

 
0.1 

 

Bachelor's degree or above 6,289 2.5 
 

5.1 
 

0.0 
 

Occupation        
Self-employed 21,683 5.6 <0.001 10.0 <0.001 0.1 <0.001 
Employed 14,489 1.9 

 
3.9 

 
0.3 

 

Unemployed 16,729 10.2 
 

20.0 
 

0.1 
 

Health insurance        
SSS 5,742 1.6 <0.001 3.7 <0.001 0.1 <0.001 
CSMBS 5,058 9.6  19.2  0.2  
UCS 42,121 6.3 

 
11.8 

 
0.2 

 

Asset index quintile         
Quintile 1 10,429 5.5 <0.001 11.2 <0.001 0.2 <0.001 
Quintile 2 10,806 5.8 

 
11.1 

 
0.2 

 

Quintile 3 11,157 6.0 
 

9.9 
 

0.1 
 

Quintile 4 11,210 6.7 
 

12.0 
 

0.1 
 

Quintile 5 9,319 5.1 
 

11.0 
 

0.1 
 

*Chi-square test. SSS: Social Security Scheme, CSMBS: Civil Servant Medical Benefit Scheme, UCS: Universal Coverage Scheme 
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Proportion of Health Service Utilization among People 

with DM, HTN and COPD 

The proportion of health services utilization among 

those with DM, HTN and COPD was 60.9%, 56.8% and 

51.9%, respectively. As shown in Table 2, among those 

with DM, males had a higher utilization (61.4%) than 

females (60.8%). For COPD, health services utilization 

was 48.2% among males and 67.0% among females. 

Among DM and HTN, those aged 30–39 years had the 

lowest utilization (53.4% and 27.8%, respectively) 

whereas for COPD, those aged younger than 30 years 

had the lowest utilization (0.0%). Residents of the 
  

north-eastern region had a higher utilization than the 

other regions and rural residents had a higher 

utilization than urban residents. Among DM and COPD, 

those with a bachelor's degree or above had higher 

health service utilization. However, for HTN, those with 

up to primary education had the highest utilization. 

Those with DM and HTN who were members of the UCS 

had the highest proportion of utilization (63.2% and 

58.3%, respectively). For COPD, members insured by 

the SSS had the highest utilization (94.8%). Among 

those with DM, HTN and COPD, the richest quintile 

had the lowest health service utilization (54.0%, 53.7% 

and 32.8%, respectively). 

Table 2. Proportion of health service utilization within one month among diabetes mellitus (DM), hypertension (HTN), and 

chronic obstructive pulmonary diseases (COPD) adult (age ≥15 years) in Thailand Health and Welfare Survey, 2019 

Variables 
Weighted proportion of health service utilization (%) 

DM P-value HTN P-value COPD P-value 

Gender       

Male 61.4 <0.001 56.9 0.191 48.2 <0.001 

Female 60.8 
 

56.8 
 

67.0 
 

Age group (years)       

15–29 65.6 <0.001 83.8 <0.001 0.0 <0.001 

30–39 53.4 
 

27.8 
 

100.0 
 

40–49 60.7 
 

54.6 
 

69.3 
 

50–59 61.0 
 

56.7 
 

50.0 
 

60–69 60.4 
 

56.7 
 

69.7 
 

70+ 62.1 
 

58.3 
 

47.7 
 

Region       

Central 59.6 <0.001 55.5 <0.001 53.7 <0.001 

North 56.1 
 

55.2 
 

46.6 
 

Northeast 66.2 
 

63.3 
 

82.3 
 

South 59.4 
 

52.6 
 

39.8 
 

Area       

Urban 59.6 <0.001 55.2 <0.001 48.8 <0.001 

Rural 62.1 
 

58.2 
 

56.4 
 

Education       

Up to primary 61.5 <0.001 57.5 <0.001 50.8 <0.001 

Up to secondary 57.2 
 

54.5 
 

54.5 
 

Bachelor's degree or above 63.4 
 

54.4 
 

100.0 
 

Occupation       

Self-employed 58.6 <0.001 56.2 <0.001 32.4 <0.001 

Employed 57.1 
 

51.2 
 

85.8 
 

Unemployed 63.4 
 

58.3 
 

55.9 
 

Health insurance        

SSS 46.1 <0.001 53.1 <0.001 94.8 <0.001 

CSMBS 50.9 
 

48.1 
 

55.6 
 

UCS 63.2 
 

58.3 
 

49.6 
 

Asset index quintile        

Quintile 1 62.8 <0.001 58.1 <0.001 42.9 <0.001 

Quintile 2 63.8 
 

59.4 
 

65.9 
 

Quintile 3 62.8 
 

56.8 
 

69.7 
 

Quintile 4 60.9 
 

56.2 
 

55.4 
 

Quintile 5 54.0 
 

53.7 
 

32.8 
 

SSS: Social Security Scheme, CSMBS: Civil Servant Medical Benefit Scheme, UCS: Universal Coverage Scheme 
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Factors Associated with Health Service Utilization  

On multivariable analysis there was a significant 

association between having multiple comorbidities and 

health service utilization. Those with two 

comorbidities were 1.30 times (95% CI 1.12–1.50) more 

likely to utilize health services than those with a single 

underlying disease. There was also a significant  
 

association between living in the north-eastern region 

and utilization. Patients in the north-eastern region 

were 1.31 times (95% CI 1.12–1.53) more likely to 

utilize health services than participants in the central 

region. Being unemployed also had a significant 

association with utilization. Unemployed residents 

had 1.22 times (95% CI 1.05–1.42) higher utilization 

than the self-employed (Table 3).

Table 3. Factors associated with health service utilization within one month among diabetes mellitus (DM), hypertension (HTN), 

and chronic obstructive pulmonary diseases (COPD) adult (age ≥15 years) in Thailand Health and Welfare Survey, 2019 

Characteristics 
Crude POR* 

(95% CI) 
P-value 

Adjusted POR* 
(95% CI) 

P-value 

Number of underlying diseases (DM, HTN, COPD) (n=8,887) 

Having 1/3 diseases Reference    

Having 2/3 diseases 1.34 (1.16–1.54) <0.001 1.30 (1.12–1.50) <0.001 

Having all diseases 2.78 (0.28–27.85) 0.384 2.92 (0.25–33.48) 0.390 

Gender (n=13,221)     

Male 0.94 (0.85–1.04) 0.021 1.07 (0.94–1.21) 0.295 

Female Reference 
   

Age group (years) (n=13,221) 

15–29 Reference 
   

30–39 1.48 (0.98–2.24) 0.064 0.41 (0.13–1.36) 0.145 

40–49 1.95 (1.37–2.79) <0.001 0.73 (0.24–2.16) 0.565 

50–59 2.41 (1.72–3.38) <0.001 0.78 (0.26–2.29) 0.648 

60–69 2.50 (1.79–3.50) <0.001 0.71 (0.24–2.11) 0.542 

70+ 2.70 (1.93–3.78) <0.001 0.74 (0.25–2.18) 0.582 

Region (n=13,221)     

Central Reference 
   

North 1.04 (0.92–1.18) 0.521 0.94 (0.81–1.10) 0.438 

Northeast 1.29 (1.14–1.46) <0.001 1.31 (1.12–1.53) 0.001 

South 0.98 (0.85–1.14) 0.827 0.92 (0.76–1.11) 0.389 

Area of residence (n=13,221) 

Urban area Reference 
   

Rural area 1.12 (1.02-1.24) 0.023 1.06 (0.94–1.20) 0.339 

Education (n=13,211)     

Up to primary 1.25 (1.03–1.53) 0.027 0.89 (0.67–1.19) 0.429 

Up to secondary 0.96 (0.77–1.22) 0.761 0.95 (0.70–1.29) 0.748 

Bachelor's degree or above Reference 
   

Occupation (n=13,217)     

Self-employed Reference 
   

Employed 0.77 (0.65–0.91) 0.002 0.97 (0.77–1.23) 0.814 

Unemployed 1.15 (1.03–1.27) 0.009 1.22 (1.05–1.42) 0.008 

Health insurance (n=13,221) 

SSS Reference 
   

CSMBS 1.22 (0.93–1.60) 0.149 0.77 (0.53–1.13) 0.184 

UC 1.58 (1.24–2.01) <0.001 1.18 (0.84–1.68) 0.342 

Asset index quintile (n=13,221) 

Quintile 1 1.28 (1.09–1.50) 0.002 1.08 (0.86–1.35) 0.526 

Quintile 2 1.30 (1.11–1.52) 0.001 1.13 (0.90–1.40) 0.288 

Quintile 3 1.14 (0.97–1.33) 0.103 1.06 (0.86–1.33) 0.536 

Quintile 4 1.20 (1.02–1.42) 0.027 1.08 (0.88–1.33) 0.469 

Quintile 5 Reference 
   

*Prevalence odds ratio (POR) was calculated based on sampling weight. 

SSS: Social Security Scheme, CSMBS: Civil Servant Medical Benefit Scheme, UCS: Universal Coverage Scheme 
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Discussion 

The self-reported prevalence of DM, HTN and COPD 

was 5.8%, 11.0% and 0.2%, respectively, while the 

prevalence based on the Thai National Health 

Examination Survey VI (NHES) that was conducted 

during 2019–20 was 9.5%, 25.4% and 0.4%, 

respectively.13 The prevalence of most diseases from 

the NHES was higher than that of the HWS because 

the NHES included undiagnosed groups by 

comprehensive and accurate medical examinations. 

However, the prevalence of COPD was still low in both 

surveys. This was likely due to the fact that COPD was 

self-reported in both surveys. A high prevalence of 

undiagnosed and untreated NCDs demonstrates the 

inadequacy of current NCD diagnosis and 

management strategies.14 Moreover, the self-reported 

measures reflect people’s awareness and likely lowers 

the propensity of under-reporting.15 

The overall prevalence of health service utilization 

among those with DM, HTN and COPD was 60.9%, 

56.8% and 51.9%, respectively. A study in Tanzania 

reported that the prevalence of service utilization 

among those with HTN was 34% during the previous 

12-month interval.16 However, the difference might be 

due to differences in the questionnaire used. 

Those with a lower education had a higher prevalence 

of DM, HTN and COPD than those with a higher 

education, a result consistent with other studies. In 

Japan, lower education level was associated with 

higher incidence of DM among both men and women, 

and with HTN only women.17 In Argentina, adults 

with higher educational attainment lived healthier 

and longer lives compared with their less educated 

peers.18 

The proportion of respondents utilizing health services 

was lower among those in the working age. We found 

the lowest proportion in the 30–39 age group. Formal 

workers have regular working hours. Moreover, for 

receiving health services, some workers lost income 

due to their inability to work. Informal workers may 

not seek treatment for life-threatening heart 

conditions.19 A previous study found that the working 

age should be considered as a risk-prone group due to 

their lower access to health services and less use of 

these services for medical screening.20 

We found that those in the richest wealth quintile had 

a lower utilization of health services than those in the 

poorer quintiles. Studies have shown that poor people 

tend to have less access to health services than the 

rich.21 However, another study in Thailand found that 

less affluent people had greater health care needs and 

received more services than the more affluent groups.7 

Possible explanations are that poor people with NCDs 

tend to have worse outcomes than their richer 

counterparts.22 Consequently, they might be more 

likely to seek health services.  We found that the 

prevalence of DM and COPD was lowest in the richest 

quintile. 

We found a significant association between living in 

the northeast and health service utilization. Residents 

in the northeast had a 1.28 times higher utilization 

than those in the central region. Those living in 

Bangkok and surrounding areas tend to utilize 

services less due to time barriers and high medical 

expenses.23 A survey by the NSO found that Bangkok 

had the highest proportion of non-registered 

population (33.4%).24 The non-registered population 

face difficulties in health service utilization as they 

need to pay upfront when using health facilities to 

which they were not registered.25 

Our study showed a significant association between 

comorbidities and health service utilization. Patients 

with two comorbidities were 1.31 times more likely to 

utilize health services than those with single 

underlying disease. The previous study found that 

increasing comorbidities was associated with a higher 

odds of diagnosing HTN, a higher odds of having 

treatment for HTN, and a higher odds of uncontrolled 

HTN which led to an increase in health service 

utilization.26 

Being unemployed was significantly associated with 

health service utilization. Unemployed participants 

had a higher health service utilization than those who 

were self-employed (adjusted odds ratio 1.22, 95% CI 

1.05–1.42). A study from the National Institute for 

Occupational Safety and Health found that the 

unemployed were more likely to report adverse health 

outcomes than the self-employed. The prevalence of 

chronic health conditions increased from the short-

term unemployed to the long-term unemployed.27 

Limitations 

There are some limitations of this study which should 

be mentioned. First, we classified study participants 

based on their self-reporting status of a previous 

diagnosis. Therefore, our finding is prone to recall bias. 

Second, some of the data were also incomplete. Thus, 

statistical power might be limited when focusing on 

certain variables. Third, interviewers from the HWS 

asked the participants if they had received any health 

services for their underlying diseases within a month 

of interview and we classified the outcome variable 

according to their response. Those who utilize health 

services less frequently may have been misclassified 

into the non-utilization group.  
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Conclusion and Recommendations 

The self-reported prevalence of three common non-

communicable diseases was lower than the 

examination-based prevalence. The prevalence of 

NCDs was higher among those aged 60 years or more, 

having a low education, living in a rural area and being 

unemployed. The proportion of health service 

utilization among those with diabetes mellitus and 

hypertension was lower in the working-age group. 

Those in the highest income quintile had a lower 

proportion of health service utilization compared with 

the other quintiles.  A significant association was seen 

between multiple comorbidities, living in the northeast 

region and being unemployed with increased health 

service utilization. 

The findings of the study highlight the importance of 

screening for NCDs, especially in high risk groups such 

as the elderly, those with a low education level, living 

in a rural area and the unemployed. Health education 

and awareness campaigns related to NCDs should be 

given to underserved populations. There is need for 

non-registered populations in Bangkok to increase 

their health service utilization by improving the 

primary care unit and facilitating the various 

registration channels. Based on the study findings, 

future research may entail assessment of the factors 

contributing to the regional variations in health 

service utilization and identifying effective support 

policies for improving utilization throughout the 

country. However, for an accurate evaluation of health 

services utilization, the NSO should add more 

questions asking participants about health service 

utilization, adherence to treatment and their 

underlying health status.  
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Abstract 

Anthrax is a significant public health threat in Bangladesh due to recent outbreaks in humans and animals. To reduce the 

incidence of anthrax, the Department of Livestock Services implemented the Preventing Anthrax and Rabies Project (PARB) 

to enhance anthrax surveillance and response in two anthrax-prone districts. We conducted a retrospective review of PARB 

data on livestock farmers’ knowledge and practice towards anthrax, anthrax vaccination and anthrax vaccination coverage 

in six subdistricts of northern and one subdistrict in southwestern Bangladesh. We calculated prevalence ratios (PR) and 95% 

confidence intervals (CI) to identify risk factors for low vaccination coverage. We found that farmers from farms with low 

vaccine coverage (<80%) had poor knowledge on animal anthrax (PR 1.75, 95% CI 1.50–1.93) and human anthrax (PR 1.66, 

95% CI 1.45–1.87), were less likely to treat (PR 1.79, 95% CI 1.58–1.99) and more likely to slaughter (PR 1.53, 95% CI 1.10–2.09) 

sick animals than farms with high vaccine coverage. These findings reveal poor knowledge and practices related to anthrax 

among farmers in low vaccine coverage subdistricts of Bangladesh. Developing and disseminating behavioral change 

components to farmers can improve their knowledge and practices about anthrax and increase vaccine coverage.  

Keywords:  anthrax, knowledge, practice, vaccination, Bangladesh 

Introduction  

Globally, around 1.8 billion people live in anthrax-risk 

areas.1 Human and animal anthrax are endemic in 

South Asian countries, including Bangladesh, and 

present a significant public health threat in these 

countries because most of the population is engaged in 

agronomic and animal rearing practices.2 The Institute 

of Epidemiology, Disease Control and Research in 

Bangladesh investigated 15 human anthrax outbreaks 

from May 2016 to November 2018 and recorded 378 

cases in 2020.3 

Low vaccination coverage in animals due to scarcity of 

vaccine is an important factor in many animal anthrax 

outbreaks.4 The Bangladesh Livestock Research 

Institute produced six million doses of anthrax vaccine 

in 2019–2020, but the demand was for 41 million doses 

to cover the cattle population.5 Risk factors such as 

behavioral (slaughtering sick animals) and 

environmental (seasonal flooding) contribute to the 

repeated outbreaks of anthrax. 6,7  

The Sirajganj and Meherpur Districts are two 

anthrax hot spots in Bangladesh because of frequent 

anthrax outbreaks and the high cattle population.7 

The Department of Livestock Services (DLS), 

Bangladesh conducts the ‘Preventing Anthrax and 

Rabies in Bangladesh’ (PARB) surveillance project 

with goals to reduce the incidence of animal anthrax 

and establish a protocol for anthrax outbreaks in 

anthrax-prone districts. Community animal health 

workers report the suspected occurrence of animal 

anthrax and rabies. They also collect and send 

samples to a DLS field disease investigation 

laboratory for confirmation. This paper describes the 

livestock farmers’ knowledge and practice towards 

anthrax, anthrax vaccination and anthrax 
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vaccination coverage in two districts in Bangladesh 

and identifies risk factors for low vaccination 

coverage. This information was not previously 

available in these subdistricts and will be used to 

develop programs for better management of anthrax 

disease. 

Methods 

Study Design and Population  

We conducted a retrospective review of the DLS PARB 

data from June 2018 to June 2019 and interviewed the 

farmers from 14 to 28 Jul 2019.  

Sampling and Sample Size 

Farms were selected from subdistricts with previous 

anthrax outbreaks and availability of a field assistant 

to assist with the survey (Figure 1). To choose study 

areas, we reviewed scientific papers, government 

reports, and electronic and print media on anthrax 

outbreaks. Of the 64 districts in Bangladesh 6 reported 

an anthrax outbreak in the last seven years. Of these, 

two (Meherpur and Sirajganj Districts) had a high 

frequency of livestock rearing and a previous anthrax 

outbreak.  Within these two districts, we selected 

subdistricts with previous anthrax outbreaks. 

Sirajganj District had nine subdistricts with a previous 

anthrax outbreak but only six had a field assistant 

available. Meherpur District had three subdistricts 

with a previous anthrax outbreak but only one had a 

field assistant available. The Unions in the subdistrict 

and the farms in the unions were selected by 

convenience sampling.

 

Figure 1. Selection of farms to be sampled for anthrax vaccine coverage, Bangladesh 2019 

Bangladesh  

(64 districts) 

Two anthrax-prone districts 

Cattle population from Planning Ministry, Bangladesh Bureau of Statistics. 8   

Gray shaded boxes are the subdistricts that were surveyed. 

Six subdistricts (total 708 farms) 

 Belkuchi (5/6 unions) 

100 farms 

Kamarkhondh (4/4 unions) 

111 farms 

Sirajganj Sador (8/10 unions) 

125 farms 

Ullahpara (10/13 unions) 

100 farms 

Raigonj (7/9 unions) 

119 farms 

Shahjadpur (10/13 unions) 

153 farms 

Tarash  

 Chouhali 

 Kajipur 

Sirajganj Districts  

764,641 total cattle 

24,426 farms 

Meherpur Districts 

148,973 total cattle 

4,140 farms 

 

Gangni 3 unions 

120 farms 

Mujibnagar 

 

No farms 

 Meherpur Sadar  
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Data Collection 

PARB data collectors used semi-structured 

questionnaires to interview farmers through door-to-

door surveys between 5 AM to 11 AM and 4 PM to 6 PM. 

If a farmer was not at home, the data collector 

interviewed another person who was knowledgeable 

about raising the cattle. The data collector went to each 

farm with a government or private vaccinator.  

Operational Definitions 

• Eligible cattle—age more than one year and not 

pregnant 

• Completed anthrax vaccination—one shot (1 mL) 

of anthrax vaccine each year.  

• Adequate knowledge on anthrax—defined as 

recognizing the word ‘anthrax’, knowing the 

symptoms, and disease potentiality (severity and 

transmission of anthrax).  

• “To handle a sick animal” means when an animal 

gets sick, the farmer will treat the sick animal by 

treating the symptoms or slaughtering the animal 

if it does not recover.  

Calculation of Anthrax Vaccine Coverage 

We calculated vaccine coverage by dividing the number 

of cattle farmers who completed vaccination of their 

eligible cattle by the total number of farmers 

interviewed with the assumption that one farmer 

equaled one farm and an average number of cattle on 

a farm being four. We defined high vaccine coverage as 

80% or above.4,9 

Data Cleaning and Analysis 

Duplicate entries were identified and removed from 

the data set. We conducted descriptive and inferential 

statistical analysis in Epi Info 7 to identify factors of 

low vaccination coverage. We calculated the prevalence 

ratios and 95% confidence intervals (CI) to assess 

associations.  

Ethical Approval 

All participants were informed of the purpose of the 

investigation and participation was voluntary. Verbal 

informed consent was collected from participants and 

guardians of minors before the interview. There were 

minimal risks of harm to study respondents. 

Participants were assured that their personal identity 

would be kept confidential and that the data would be 

used only for the purposes of the study. Participants 

were informed that they could withdraw from the 

study at any time with no penalty. The study was 

conducted with the permission of the Principal 

Investigator of the PARB project, which had 

administrative approval from the Ministry of Fisheries 

and Livestock.  

Results  

Demographic Characteristics of Participants 

We identified 907 farms and interviewed 828 farmers 

(91% response rate). As shown in Table 1, most 

participants (59%) were aged between 30 and 50 years. 

Approximately 48% had no formal education and 74% 

said that farming was their livelihood. Most farmers 

reared cattle (66%) as their main source of livelihood 

and to increase their income. Others also reared 

chickens (58%) and ducks (21%). 

Table 1. Sociodemographic characteristics of livestock 

farmers in Sirajganj and Meherpur Districts, Bangladesh, 2019 

(n=828 farms) 

Variables n (%) Average 

Age group (years) (n=812)  39 

0–10 3 (0.4)  

11–20 44 (5.4)  

21–30 138 (17.0)  

31–40 257 (31.7)  

41–50 234 (28.8)  

51–60 72 (8.9)  

61–70 32 (3.9)  

71–80 32 (3.9)  

Number of family members (n=826) 6 

2–4 202 (24.4)  

5–7 409 (49.5)  

8–10 181 (21.9)  

11–13 27 (3.3)  

≥14 7 (0.8)  

Occupation (n=823)   

Farmer 607 (74)  

Housewife 68 (8)  

Laborer 60 (7)  

Service holder 29 (4)  

None (student) 28 (3)  

Businessperson 20 (2)  

Others 11 (2)  

Education status (n=821)   

None  390 (48)  

Primary school certificate 291 (35)  

Secondary school certificate 
or above 

140 (17)  

Main type of animal reared (n=826)  

Cow 3,237 (66) 3.9 

Goat 1,486 (31) 1.8 

Sheep 142 (3) 0.2 

Buffalo 4 (0) 0.005 

Type of poultry reared (n=826)  

Backyard poultry 10,018 (58) 12.1 

Commercial poultry 1,770 (11) 2.1 

Ducks 3,699 (21) 4.47 

Pigeons 1,753 (10) 2.12 
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Vaccine Coverage 

Table 2 presents the anthrax vaccination status of 

livestock farms. Vaccination coverage was highest in 

Sajhadpur Subdistrict (84%) of Sirajganj District and 

lowest in Gangni Subdistrict (52%) of Meherpur 

District. The overall vaccine coverage was 70%. Based 

on the 80% cut-off value, we categorized Sahjadpur 

(84%), Ullahpara (83%), and Raigonj (82%) 

Subdistricts as having sufficient vaccination coverage 

and Belkuchi (70%), Kamarkhandh (55%), Sirajganj 

Sadar (59%), and Gangni (52%) as subdistricts with 

low vaccination coverage.5 Vaccination coverage of 

study area has been showed in Figure 2. 

There were 733 farmers (62%) vaccinated their 

animals against anthrax, foot and mouth disease, 

black quarter disease, or hemorrhagic septicemia; of 

whom 26% vaccinated their cattle only with anthrax 

vaccine and 68% in combination with another vaccine. 

Table 2. Anthrax vaccination status of livestock farms in Sirajganj and Meherpur Districts, Bangladesh, 2019 

Characteristics Livestock farms completed 

anthrax vaccination 

Total  

(n=733) 

Prevalence of 

vaccination 

Prevalence in 

percent 

 Yes No    

Subdistrict      

Gangni 34 32 66 0.515 52% 

Kamarkhondh 61 50 111 0.549 55% 

Sirajganj Sadar 74 51 125 0.592 59% 

Belkuchi 65 28 93 0.698 70% 

Raigonj 97 21 118 0.822 82% 

Ullahpara 57 12 69 0.826 83% 

Shahjadpur 127 24 151 0.842 84% 

Total occupation of livestock owner (n=644)      

Farmer 348 98 446 0.780 78% 

Businessperson or service holder 106 17 123 0.861 86% 

Housewife or student 73 2 75 0.97 97% 

 

 

 

 

Figure 2. Map showing the livestock vaccination coverage and study sites in Sirajganj and Meherpur Districts, Bangladesh, 2019 
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Knowledge and Practice 

Table 3 compares knowledge and practice between 

subdistricts with low and high vaccine coverage. 

Farmers from farms with low coverage had 1.75 times 

less knowledge about animal anthrax vaccination, and 

1.66 times less knowledge on human anthrax 

vaccination. 

In terms of practice, farms with low coverage were 1.8 

times more likely to not treat a sick animal, 1.5 times 

more likely to slaughter, consume or sell the meat of a 
  

sick animal, and 1.4 times less likely to handle a sick 

animal despite being aware of the health hazards of 

anthrax. There was no difference between farmers 

from farms with low and high vaccine coverage 

regarding training on anthrax disease and prevention, 

source of information, and disposal of carcasses. 

During interviews with farmers, it was mentioned that 

coverage was low because of insufficient number of 

veterinarians in the subdistricts and limited access to 

vaccines. 

Table 3. Knowledge and practice of livestock farmers in Sirajganj and Meherpur Districts, Bangladesh, 2019 (n=828 farms) 

Characteristics Low coverage 

subdistrict (n) 

High coverage 

subdistrict (n) 

Prevalence Prevalence 

ratio 

95% CI 

Knowledge related factors     

Other sources 208 284 0.42 0.67 0.56–0.82 

Government veterinary hospital only 57 35 0.62 Ref  

Basic knowledge on animal anthrax (n=828)    

Not adequate 207 62 0.77 1.75 1.50–1.93 

Adequate 249 310 0.44 Ref  

Basic knowledge on human anthrax (n=828)   

Not adequate 258 107 0.70 1.66 1.45–1.87 

Adequate 198 265 0.42 Ref  

Practice when a sick animal identified (n=828) 

Slaughter and eat or sell meat in market 14 7 0.66 1.53 1.10–2.09 

Do not provide treatment 203 58 0.77 1.79 1.58–1.99 

Get treatment 239 307 0.43 Ref  

Handling of sick animals (n=603)     

No 82 58 0.58 1.38 1.15–1.63 

Yes 198 265 0.42 Ref  

Training on animal anthrax disease and prevention (n=790) 

No 438 322 0.57 0.95 0.71–1.29 

Yes 18 12 0.6 Ref  

Handling of dead animals (n=599)    

Float in water 22 29 0.43 0.91 0.65–1.26 

Bury 259 289 0.47 Ref  

Ref: reference group 
 

Discussion 

Vaccine coverage for anthrax in seven subdistricts in 

Sirajganj and Meherpur Districts ranged from 52 to 84 

percent, with three subdistricts being above the 

recommended level of 80%. Factors related to low 

coverage were farmers’ knowledge on animal and 

human anthrax and their behavior and practice 

dealing with sick animals. Farmers stated that low 

vaccine coverage was due to insufficient number of 

veterinarians in the area and limited access to vaccines. 

In addition, insufficient production and distribution of 

vaccines contributed to the low coverage.5 

Compared to areas with high vaccination coverage, 

farmers from subdistricts with low vaccination  
 

coverage did not have adequate knowledge of human 

and animal anthrax and vaccination, treated sick 

animals less often, gave delayed treatment, and 

slaughtered sick animals more often. There was no 

difference between farms with low and high vaccine 

coverage concerning farmers training on anthrax 

disease and prevention, source of information, and 

disposal of carcasses. 

Farmers with better knowledge on anthrax have better 

anthrax prevention practices.10 In our study, 

subdistricts with low vaccination coverage were more 

likely to self-treat their sick animals and often handled 

sick animals without personal protection. When their 

animals become severely ill, they often slaughtered the  
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animal and then ate or sold the meat. When the animal 

died, most farmers buried the dead animal but some 

discarded the carcass in the river.10 This behavior puts 

the farmers at greater risk for anthrax. 

Farmers are more likely to spend money for veterinary 

services if there is a chance to save an animal.11 In our 

study, most farmers wanted veterinary services but 

only 16% had a veterinarian treat their animals. This 

could have occurred because access is a problem in 

rural areas and, when a veterinarian is unavailable, 

farmers seek treatment from a pharmacist or 

traditional healer. 

Knowledge of anthrax transmission and mortality 

motivated Bangladeshi farmers to vaccinate their 

animals.7 Consequently, most farmers vaccinate their 

animals against many diseases and anthrax 

vaccination is the most common of all vaccinations. 

However, farmers in subdistricts with low anthrax 

vaccination coverage are not aware that animals need 

to be vaccinated once per year. 

Most farmers know about the symptoms of animal and 

human anthrax and that anthrax is a lethal disease for 

animals and can cause serious illness in humans.10,12 

In our study, most farmers did not know how to 

prevent anthrax. They are unfamiliar with anthrax 

transmission because they may be new farmers and 

there is limited access to relevant training. While 

many sources provide information on anthrax, it might 

be difficult for them to understand. In addition, 

anthrax has local names and sometimes farmers mix 

up anthrax with other acute diseases. 

Limitations 

In our survey, farmers may not have responded to all 

questions accurately and few of the respondent are not 

above 18 years of age. In our professional experience, 

farmers often give socially acceptable responses when 

they are affected financially or involved in subsequent 

slaughtering, selling and consumption of meat from a 

suspected carcass. Multivariable analyses could not be 

performed due to data unavailability and therefore 

confounding could exist. However, the associated 

factors found in this study are consistent with other 

studies and background knowledge, therefore the 

findings are acceptably reliable and useful. 

Public Health Action and Recommendations  

We recommend increasing the farmer’s awareness of 

anthrax through campaigns, media coverage, and 

training on anthrax prevention and control. Awareness 

programs may help to increase basic knowledge about 

anthrax transmission and prevention. For example, 

development of materials (with pictures) for school 

children and local people, particularly those in farmers’ 

families, would be helpful. Educational material needs 

to be developed at a primary school level of education 

with photos and illustrations to make the information 

easy to read and understand. Distribution of the 

materials during a mass vaccination program could 

increase knowledge among farmers. We also 

recommend increasing vaccine production by the 

Livestock Research Institute in Bangladesh to increase 

vaccine coverage.   

Increasing the number of veterinary surgeons and 

supportive staff in those areas will be helpful to 

increase the quality of veterinary services. Expansion 

of the veterinary extension service may help sick 

animals receive better treatment. Burial or 

incineration of carcasses can reduce soil contamination 

with anthrax spores. There are government rules and 

regulations that promulgate fines for people 

slaughtering sick animals with improper disposal of 

the carcasses.13,14 We encourage government officials to 

enforce these regulations to discourage this behavior.  
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Abstract 

This study assessed the real-world vaccine effectiveness (RVE) of a 2-dose schedule of BNT162b2 against the Omicron variant 

among Thai adolescents aged 12 to 18 in the Eastern Region. A test-negative matched 1:1 case-control design was conducted 

using nationwide records of RT-PCR tests and vaccination history. Cases were matched with controls by the specimen 

collection date and residential province. Conditional logistic regression was used to determine the RVE. From January to June 

2022, when Omicron prevailed, 7,770 adolescents (3,758 detected and 4,012 undetected) were reported to the system. At 

the time of the RT-PCR test, 684 (14%), 295 (6%), 3,834 (78%), 104 (2%), and three adolescents had received no, one, two, 

three, and four doses of any COVID-19 vaccines, respectively. A total of 3,304 eligible adolescents with 2-dose of BNT162b2 

with a median (interquartile range (IQR)) age of 16 (14–17) years were analyzed. The median (IQR) interval from the last 

vaccination to RT-PCR test was 91 (55–125) days. The age-adjusted RVE of BNT162b2 against infection was 22% (95% 

confidence interval (CI) 5–35%). The highest RVE was 71% (95% CI -9–92%), which occurred 15–29 days after vaccination. 

We therefore recommend that a booster dose be considered.  

Keywords: COVID-19 vaccine, adolescent, Omicron, SARS-CoV-2, vaccine effectiveness 

Introduction 

In 2022, Omicron became the dominant circulating 

variant, according to the World Health Organization.1 

In Thailand, the Department of Medical Sciences 

reported that, since January 2022, more than 93% of 

Severe Acute Respiratory Syndrome Coronavirus 2 

(SARS-CoV-2) variants were Omicron.2 Due to the 

numerous mutations in the spike protein of this 

variant, concerns have arisen about a significant 

reduction in vaccine effectiveness and an increased 

risk for reinfections.3–5 Immunization is a 

pharmaceutical intervention that can decrease the 

severity of diseases and reduce the risk of infection. 

However, the first generation of COVID-19 vaccines 

was developed for the ancestral strain, which may 

affect its real-world vaccine effectiveness (RVE).6 

Compared to adults, adolescents experience less severe 

symptoms when infected with SARS-CoV-2. However, 

they can develop serious illnesses and complications 

such as respiratory failure, myocarditis, a multisystem 

inflammatory syndrome in children and adolescents, 

and long COVID-19.7,8 The case fatality rate among 

Thai adolescents was 8.71% in 2021 and decreased to 

0.02% in 2022. In addition, the psychosocial and 

emotional well-being of adolescents has been 

negatively affected by the COVID-19 pandemic.9 
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In Thailand, as of January 2022, five COVID-19 

vaccines were available, including BNT162b2 (Pfizer 

BioNTech), mRNA-1273 (Moderna), AZD1222 

(AstraZeneca), CoronaVac (Sinovac), and BBIBP-CoV 

(Sinopharm). However, Thailand primarily uses 

BNT162b2 in a school-based program for adolescents, 

with the first and second doses of the primary series 

implemented four weeks apart, and a booster dose 

offered three months later. Other vaccines were 

recommended to other groups, with mRNA-1273 and 

BBIBP-CoV provided by the private sector. As of 10 

Mar 2023, 78% of the Thai population completed the 

primary series, 39% received a third dose, and 9% 

received a fourth dose, while among adolescents, 81% 

completed the primary series, and 25% received a 

booster dose.10 Thailand has experienced several 

SARS-CoV-2 waves dominated by different variants, 

with the Omicron variant first reported at the end of 

2021 and has been predominant since January 

2022.11,12 It is unknown whether the RVE of the 

primary series against Omicron might affect the 

community’s decision to receive a booster dose. 

This study aimed to determine the RVE of a 2-dose 

BNT162b2 vaccine against SARS-CoV-2 infection 

among Thai adolescents during Omicron predominance.  

Methods 

A retrospective test-negative, matched case-control 

study was conducted. Cases were defined as 

adolescents who presented to a hospital or healthcare 

center for SARS-CoV-2 Reverse transcriptase 

polymerase chain reaction (RT-PCR) testing and had a 

positive result (detected). Controls were defined as 

adolescents who tested negative (undetected) for 

SARS-CoV-2. SARS-CoV-2 RT-PCR results were 

obtained from the co-laboratory database, which is the 

national laboratory recording system of the Department 

of Medical Sciences, Ministry of Public Health (MOPH), 

and collected laboratory results from both public and 

private health facilities in Thailand.13 Vaccination 

status was ascertained through the National Vaccine 

Registry database from the MOPH-Immunization 

Center, which documented vaccine product, vaccine 

batch, and dates of each vaccination dose.14  

The inclusion criteria were Thai adolescents aged 

12–18 years living in the Eastern Region, including 

Chonburi, Rayong, Chanthaburi, Trat, Chachoengsao, 

Prachinburi, and Sa Kaeo Provinces, who were tested 

by RT-PCR for SARS-CoV-2 from 1 Jan to 30 Jun 2022. 

Subjects were excluded if 1) the SARS-CoV-2 RT-PCR 

results were reported as indeterminate or inconclusive, 

2) the assay type was missing, 3) there was 

inconsistent vaccination information, such as missing 

date or vaccine type, and 4) they had a history of 

previous SARS-CoV-2 infection within three months.15 

One control was matched to each case from a pool of 

adolescents who were tested within a 14-day interval 

and lived in the same province. If a participant had 

more than one positive RT-PCR result, only the first 

test was included when calculating the interval 

between the last vaccination and the RT-PCR test. If a 

participant had more than one negative RT-PCR 

result, their most recent test result was used in the 

matching process. Regarding vaccine exposure, the 

vaccine received within 14 days prior to lab collection 

was not counted as a vaccination dose as the peak of 

immune response typically takes place two weeks 

after vaccination.16 Participants who had received a 

COVID-19 vaccine other than the 2-dose schedule of 

BNT162b2 were excluded because the sample size was 

insufficient for an evaluation of protection. 

The study was approved by the institutional ethics 

committee of the Department of Disease Control, 

MOPH (letterhead: No. FWA 00013622, Ref. No. 65005) 

and was conducted under the tenets of the Declaration 

of Helsinki. All individual information was encrypted 

since the beginning of the data retrieval process. As we 

used secondary datasets from the MOPH, direct 

informed consent from the participants was not 

applicable.  

The baseline characteristics of study subjects, 

including age and location by infection status and 

history of vaccination, were presented descriptively. 

We employed conditional logistic regression models to 

measure the relationship between SARS-CoV-2 

infection and the vaccinated and unvaccinated groups, 

using the odds ratio (OR) and 95% confidence interval 

(CI). The final vaccine effectiveness (VE) was computed 

as (1 − OR) x 100%. Subgroup analyses were conducted 

to investigate the VE in two different age groups 

(12–15 and 16–18 years). If a case and control from the 

same matched pair were in a different age group, they 

were excluded from the calculation. We also examined 

the VE waning over time by the duration between the 

last vaccination to RT-PCR testing in four time periods: 

15–29, 30–89, 90–179, and >180 days. According to the 

World Health Organization’s sample size calculation for 

vaccine effectiveness for a test-negative case-control 

study, the study utilized an alpha value of 0.05 and a 

power of 80%.17 The predicted vaccine effectiveness 

against SARS-CoV-2 infection was set at 30%, while 

the control group was expected to have a vaccine 

coverage of 65%. To achieve this, we needed 1,605 

cases and 1,605 controls. All statistical analyses were 

conducted using Stata version 17 (Stata Corp., College 

Station, Texas). 
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Results  

Baseline Characteristics 

From January to June 2022, 7,770 adolescents were 

reported to the co-laboratory system (3,758 were 

detected, and 4,012 were undetected by RT-PCR). 

Among them, 4,920 eligible adolescents were included 

in the study, consisting of 2,460 cases and 2,460 controls. 

Within this group, 684 (13.9%) had not received any 

COVID-19 vaccine, while 295 (6.0%), 3,834 (77.9%), 104 

(2.1%), and three (0.06%) had received one, two, three, 

and four doses, respectively. The most common regimen 

for primary vaccination was two doses of BNT162b2 

(90.2%). In order to analyze the RVE of the 2-dose 

BNT162b2, a subset of 3,304 adolescents was selected, 

comprising 1,652 cases and 1,652 controls (Figure 1). 

 

Figure 1. Flow diagram of a test-negative case-control study to determine the real-world effectiveness of 2-dose BNT162b2 

against SARS-CoV-2 infection among Thai adolescents during Omicron predominance

The median (interquartile range, IQR) age was 15.8 

(13.9–17.3) years, and 53.4% were aged 12–15 years. 

The median (IQR) interval between the last vaccination 

and first RT-PCR test was 91 (55–125) days (Table 1). 

Table 1. Comparison of baseline characteristics of cases (RT-PCR SARS-CoV-2 detected) and controls (RT-PCR SARS-CoV-2 
undetected) in the test-negative case-control study 

Characteristic 
Overall 

(n=3,304) 
Cases 

(n=1,652) 
Controls 
(n=1,652) 

P-value 

Age (years), median (IQR) 15.8 (13.9–17.3) 15.7 (13.9–17.3) 15.8 (13.9–17.4) 0.40 

Age (years), n (%)    0.14 

12–15 1,764 (53.4) 903 (54.7) 861 (52.1)  

16–18 1,540 (46.6) 749 (45.3) 791 (47.9)  

History of vaccination, n (%) 0.01 

No 538 (16.3) 243 (14.7) 295 (17.9)  

Yes 2,766 (83.7) 1,409 (85.3) 1,357 (82.1)  

Interval between the last vaccination and RT-PCR test (days), n (%) 0.16 

15–29  595 (18) 317 (19.2) 278 (16.8)  

30–89  1,011 (30.6) 516 (31.2) 495 (30)  

90–179 1,541 (46.6) 744 (45.1) 797 (48.2)  

≥180  157 (4.8) 75 (4.5) 82 (5)  

4,920 adolescents 
(2,460 cases and 2,460 controls) 

No vaccine: 684 adolescents 
1-dose: 295 adolescents 
2-dose: 3,834 adolescents 
3-dose: 104 adolescents 
4-dose: 3 adolescents 

3,304 adolescents 
(1,652 cases and 1,652 controls) 

Exclude 
- RT-PCR results reported 

indeterminate or  
inconclusive RT-PCR results 

- missing assay type 
- inconsistent vaccine 

information 
- history of the previous 

infection within 3 months 

Adolescents aged 12–18 years who tested RT-PCR  
in the Eastern Region of Thailand from January to June 2022 

7,770 adolescents  
(RT-PCR results: 3,758 detected, 4,012 undetected) 

Include only 2 doses of BNT162b2 
and no vaccine that are eligible to 

matching criteria 

History of vaccination 
- vaccine type 
- date of vaccine administration 

Matching 1:1 with respect to 
- province 
- laboratory collection date +/- 14 days 

If received a vaccine within 14 days prior to lab collection, 
the vaccine was not counted as the vaccination dose 
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The geographic distribution of participants was as 

follows: Chonburi (40.2%), Rayong (23.5%), 

Prachinburi (15.3%), Chachoengsao (14.0%), Trat 

(4.7%), Sa Kaeo (1.4%), and Chanthaburi (0.9%). 

The timeline of primary vaccination with 

BNT162b2 and RT-PCR testing is shown in Figure 2. 

The first dose of BNT162b2 was administered from 

October to November 2021, and the second dose was 

delivered from October to December 2021. The peak 

of SARS-CoV-2 infection was in January–March 

2022. No death was reported during the study 

period.

 

Figure 2. Timeline of the first and second BNT162b2 administration and reported RT-PCR of SARS-CoV-2 results among Thai 
adolescents in the Eastern Region by month 

Real-world Vaccine Effectiveness of 2-dose BNT162b2 

against SARS-CoV-2 Infection 

The RVE (95% CI) of BNT162b2 against the Omicron 

infection was 22% (7–34%). Among those aged 12–15 

and 16–18 years, the RVE was 19% (-16–48%) and  
 

31% (10–46%), respectively (Table 2). After 

adjusting for age, the RVE (95% CI) of BNT162b was 

22% (5–35%). The RVE (95% CI) against infection 

over time is shown in Table 3 and reached its highest 

point (71%) 15–29 days after vaccination. 

Table 2. Vaccine effectiveness of 2-dose BNT162b2 against SARS-CoV-2 infection among Thai adolescents stratified by age group 

Age group (years) Odds ratio (95% CI) Vaccine effectiveness (95% CI) Vaccine effectiveness (95% CI)†  

12–18 0.78 (0.66–0.93) 22% (7–34%) 22% (5–35%) 

12–15 0.81 (0.52–1.26) 19% (-26–48%) NA 

16–18 0.69 (0.54–0.90) 31% (10–46%) NA 

†Age adjusted 
CI: confidence interval, NA: not applicable 

 

Table 3. Vaccine effectiveness of 2-dose BNT162b2 against SARS-CoV-2 infection among Thai adolescents stratified by the 

duration of last vaccination and RT-PCR test 

Interval between the last vaccination and 
RT-PCR test (days) 

Odds ratio (95% CI) Vaccine effectiveness (95% CI) 

15–29 0.29 (0.08–1.09) 71% (-9–92%) 

30–89 0.94 (0.43–2.02) 6% (-100–57%) 

90–179 0.66 (0.32–1.35) 37% (-35–65%) 

≥180 NA NA 

NA: not applicable (no event to calculate) 
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Discussion 

This study evaluated the RVE of a 2-dose BNT162b2 

vaccine against SARS-CoV-2 infection among Thai 

adolescents aged 12 to 18 years in a period of Omicron 

predominance. The RVE was 22% and was slightly 

higher in older adolescents (16–18 years) than in 

younger ones (12–15 years). These findings are 

consistent with those of similar studies conducted in 

the United States and Singapore, which reported VE 

against infection ranging from 20 to 25% and VE 

against hospitalization ranging from 40 to 75%.5,18 

Younger adolescents had lower VE than older 

adolescents, which might be attributed to their less 

mature immune system or a different immune 

response to the vaccine.19 Our findings indicate that 

the RVE against the Omicron variant was lower 

compared to the vaccine efficacy against the Alpha 

variant in a randomized control trial and the RVE 

against the Delta variant.19,20 This difference can be 

attributed to several factors, including the difference 

in study timelines, the presence of multiple mutations 

in the spike protein, the increased transmissibility, 

and its ability to evade the immune response of the 

Omicron variants.21–23 

Assessing the performance of COVID-19 vaccines post-

licensure is crucial to inform decision-making on their 

use in national or regional vaccination strategies, 

including booster dose regimens and effectiveness 

against new emerging virus variants. This study 

reported a rapid decline in RVE from 71% within 30 

days to values ranging from 6% to 37% after 30 days 

from the last vaccination. The decline in protection 

over time has been observed in other studies and is 

more accelerated with the Omicron variant compared 

to the Delta variant.20 Therefore, it is important to 

consider administering a booster dose. A booster dose 

of monovalent BNT162b2 among adolescents in a 

national cohort from Singapore was found to have an 

increased RVE against Omicron infection (RVE 56%, 

95% CI 53–58) and against hospitalization (RVE 94%, 

95% CI 86–97%).15 Another study from the United 

States reported a higher RVE against symptomatic 

SARS-CoV2 infection (71%, 95% CI 67–76%) among 

adolescents during a period of Omicron predominance 

after receiving a booster dose of BNT162b2.24 

The strength of this study is the use of a national data 

registry that links RT-PCR testing and vaccination 

history; however, there are also some limitations to 

consider. Firstly, the lack of clinical data limited our 

ability to distinguish between the RVE for 

symptomatic or asymptomatic SARS-CoV-2 infection. 

Secondly, we did not have data on the immune status 

of participants, which may have affected the RVE in 

immunocompromised individuals. However, this 

proportion is relatively small among adolescents. 

Thirdly, we did not exclude adolescents with previous 

infection more than three months which may have 

affected RVE estimates. Prior SARS-CoV-2 infection 

can affect the estimated VE; people who haven't been 

vaccinated but have had a previous infection may have 

immunity resulting from the infection, which could 

lead to lower VE estimates. On the other hand, 

individuals who have been vaccinated and had a prior 

infection may have stronger protection than those who 

were only vaccinated, resulting in higher VE 

estimates. However, the Thai guideline recommended 

to give COVID-19 vaccines after three months of 

infection. Our results should therefore reflect the RVE 

in Thailand. Fourthly, there may be a bias between 

vaccinated and unvaccinated individuals for health 

care seeking due to the lack of randomization of 

vaccination, although the test-negative study is 

designed to minimize this potential bias. Fifthly, there 

is a risk of misclassification in individuals with 

COVID-19 who tested negative due to the timing of 

testing. However, the laboratory results in the study 

were from RT-PCR, which has high sensitivity and 

specificity. Lastly, our study solely evaluated the RVE 

of the 2-dose BNT162b2 regimen against infection, and 

it might have limited capability to detect the RVE of 

alternative regimens as well as against severe 

infection and mortality. Overall, while our study 

provides important insights into the real-world 

effectiveness of the BNT162b2 against the Omicron 

variant, further research is needed to address these 

limitations and provide a more comprehensive 

understanding of the RVE against emerging variants 

of SARS-CoV-2. 

Public Health Action and Recommendations 

This study highlights the importance of continued 

monitoring of real-world VE, and it is crucial to 

communicate the findings to the public. While the RVE 

of 2-dose BNT162b2 against Omicron infection is 

relatively low, the marginal effectiveness could provide 

a non-negligible impact in alleviating the risk of wide-

spreading infection, given the fact that adolescents are 

socially active. Furthermore, it still provides protection 

against hospitalization and death. Additionally, 

several meta-analyses have shown that vaccination 

reduced the risk of long COVID syndrome and 

multisystem inflammatory syndrome in children and 

adolescents.25–26 Based on the results that the rapid 

decline of RVE of the primary series of BNT162b2 and 

findings from other studies, it is recommended that a 

booster dose of the mRNA vaccine be administered to 

adolescents.15,24 This booster dose aims to increase the 
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VE against emerging variants, as they may exhibit 

immune escape and immunity waning. The public 

should also be encouraged to continue practicing other 

preventive measures, such as wearing masks and 

practicing physical distancing when infectious to 

reduce the spread of the virus.  

Conclusion  

Among Thai adolescents aged 12 to 18 years, the age-

adjusted RVE against confirmed COVID-19 infection 

(Omicron variant) after they received two doses of 

BNT162b2, with a median follow-up time of 

approximately three months, was 22% (95% CI 5–35%), 

which was comparable to reports from other countries. 

A rapid decline in protection was observed; therefore, 

administering a booster dose of mRNA vaccine may be 

necessary to enhance the vaccine’s effectiveness 

against the Omicron variant.  
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Abstract 

The Department of Disease Control in Thailand piloted an intervention program at seven hospitals around the country for 

screening hypertension during May–September 2019. The intervention focused on implementing a guideline for managing 

patients with raised blood pressure. The guideline included provision of a blood pressure notification and follow-up book 

and conducting meetings to communicate them to the hospital representative, aim for enhancing pa tient coverage and 

reducing the risks from persistent hypertension. An evaluation was conducted to assess the effectiveness of the program 

and identify weaknesses. The evaluation consisted of quantitative and qualitative methods. A comparison of the 

proportion of newly diagnosed hypertensive patients among patients who had raised blood pressure before and after 

implementation of the intervention was performed. Healthcare workers in each hospital were interviewed about the work 

process of the program. The overall proportion of newly diagnosed hypertensive patients increased by 1.1% after the 

intervention (range: -11.7 to 2.9%). The practice compared between pre- and post-intervention did not have difference 

as expected. From the qualitative interviews, healthcare workers believed that the decision to make a follow-up 

appointment rested solely with the physician. Physicians tended to make appointments at one month because of their 

high workload. Adequate orientation of the guideline and providing robust and feasible processes were essential for the 

program’s success. Monitoring and evaluation should be done periodically to ensure protocol adherence.  

Keywords:  hospital-based screening, hypertension screening, hypertension diagnosis, program evaluation 

 

Introduction 

Hypertension is a condition in which blood vessels have 

persistently raised pressure. Raised blood pressure 

(RBP) is defined as a systolic blood pressure (SBP) >140 

millimetres of mercury (mmHg) or a diastolic blood 

pressure (DBP) >90 mmHg.1,2 Globally, 1.4 billion 

adults have raised blood pressure; however, less than 

21% of them have blood pressure controlled within 

normal range after the treatment.3 From a couple of 

survey globally, undiagnosed hypertension patients 

were account for 5.3–50% and left untreated.4–8 

Persistent RBP or hypertension can increase the risk 

of cardiovascular diseases (CVDs), which are a leading 

cause of death. It is estimated that 17.9 million people 

died from CVDs in 2016, representing 31% of all global 

deaths, mainly due to heart attack and stroke.3 

In 2016, the fifth Thai National Health Examination 

Survey revealed that the number of RBP patients 

(aged above 15 years) was around 13.3 million, which 

is a prevalence of 24.7%.9 Among this group, 5.9 million 

(44.7%) had undiagnosed hypertension. According to 

the Thai Ministry of Public Health in the 2018 fiscal 

year, approximately 44 million people in Thailand 

visited hospitals and had their blood pressure 

measured, of which about 11 million had RBP and 65% 

had not yet been diagnosed as hypertension.10 This 

vulnerable group tends to experience inappropriate 

management (including diagnosis), follow up, and 

treatment. 

A previous study from Thailand was able to increase 

hypertension diagnoses during hospital visits using 

interventions such as notification of RBP through 
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healthcare personnel’s interface to reduce 

unrecognised RBP visitors, and the introduction of a 

“follow up book” to reduce the loss to follow-up rate.11 

The rate of newly diagnosis hypertension increased by 

15.4% after the intervention.  

Subsequently, a hospital-based hypertension 

screening program was established by the Department 

of Disease Control for enhancing RBP patient coverage 

and reducing the risks from persistent hypertension.12  
 

The major intervention of this program is the 

developing of management guideline for RBP visitors. 

The management flowchart is shown in Figure 1.  

The program was started since May 2019 in many 

hospitals in the central region of Thailand.12 Along 

with the program implementation, to assess the 

effectiveness of this guideline and find opportunities 

for improvement, the program required a post-

implementation evaluation. 

 

Figure 1. RBP management flowchart (adapted from guideline for raised blood pressure visitor management for healthcare 

personnel, Division of Non-communicable Diseases, Department of Disease Control, 2019) 

No 

Appoint 1st follow-up 2 weeks later 
Encode ICD-10 diagnostic code as R03 

Give follow-up card 

Yes 

RBP visitors 

 
Already has 

HT diagnosis? Regular visit 

Yes No 

 
SBP ≥180 or 

DBP ≥110 mmHg? 
1.Diagnose HT 
2.Treatment 

 
Follow-up  

2 weeks later? 

Phone call to patient 

No 

 
SBP ≥180 or 

DBP ≥110 mmHg?  Follow-up after 
phone call 

Yes 

Yes 

1. Diagnose HT 
2. Treatment 

Yes 

Assign officer to assess BP  
at the patient home 

No 

Appoint 2nd follow-up 2 weeks later 

 

 
Follow-up  

2 weeks later? Phone call to patient 

 

No Yes 

Yes Follow-up after 
phone call 

Assign officer to assess BP  
at the patient home 

No 

SBP ≥180 or 
DBP ≥110 mmHg? 

1.Diagnose HT 
2.Treatment 

End of follow-up 

Yes No HT: hypertension 

RBP: raised blood pressure 

SBP: systolic blood pressure 

DBP: diastolic blood pressure 

BP: blood pressure 

ICD-10: International Classification of Diseases, tenth revision  

R03: ICD-10 code R03 for abnormal blood-pressure reading, without diagnosis 
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Methods 

Study Design 

This evaluation was a cross-sectional study consisting 

of two parts: a quantitative analysis and qualitative 

interviews. In the quantitative part, we compared the 

proportions of newly diagnosed hypertension patients 

among all raised blood pressure patients between pre- 

and post-program implementation. The period of data 

collection was from the start of the program in May 

2019 until the program evaluation. We also collected 

data in the same period in 2018 (before the program 

started), for comparative purposes. The data collection 

period for each hospital differed depending on the 

starting of program implementation and we evaluated 

the program one month after the implementation.  

In the qualitative part, healthcare personnel including 

physicians, screening nurses, non-communicable 

disease (NCD)-care team leaders, public health officers 

or NCD-related job titles were interviewed with open-

ended questionnaires. Topics discussed consisted of 

orientation and distribution of the guideline in the 

workplace, recognition of RBP patients during hospital 

visits, follow-up practices and management, and 

diagnosis practices. 

Program evaluation purposely selected in seven 

hospitals and across four provinces in the central 

region of Thailand. The selected hospitals included 

small-sized hospitals (fewer than 50 beds), medium-

sized hospitals (60–100 beds) and large-sized hospitals 

(greater than 100 beds). In this study, only one large 

hospital, hospital “A” (328 beds), and one medium 

hospital, hospital “B1” (65 beds), were selected. The 

rest of the selected hospitals, namely hospital “S” (48 

beds), hospital “BS” (30 beds), hospital “B2” (27 beds), 

hospital “BB” (26 beds), and hospital “P” (18 beds) were 

classified as small-sized. The study population for the 

quantitative study included all hospital visitors who 

had a blood pressure equal to or greater than 140/90 

mmHg at their visit. We excluded visitors who had 

already been diagnosed with hypertension before the 

study period. Pregnant women and those aged less 

than 15 years were also excluded. 

Operational Definitions 

A hypertensive patient in this study included any 

patient with one of the following: the international 

classification of diseases, tenth revision (ICD-10) 

diagnostic codes recorded in the hospital database: I10 

(Essential hypertension), I11 (Hypertensive heart 

disease), I12 (Hypertensive chronic kidney disease), 

I13 (Hypertensive heart and chronic kidney disease), 

and I15 (Secondary hypertension).13 

Blood pressure status in this study was divided into 

four levels based on the 2019 Thai guideline on the 

treatment and diagnosis of hypertension: (1) isolated 

systolic hypertension; SBP >140 mmHg and DBP <90 

mmHg, (2) stage 1 hypertension; SBP 140–159 or DBP 

90–99 mmHg, (3) stage 2 hypertension; SBP 160–179 

or DBP 100–109 mmHg, and (4) stage 3 hypertension; 

SBP >180 or DBP >110 mmHg.14  

A newly diagnosed hypertensive patient was defined 

as a hypertensive patient who was first diagnosed with 

an ICD-10 code I10 to I15 (Hypertension and related 

condition) in the hospital database during the study 

period. 

Data Collection and Variables 

All data were extracted from electronic medical records 

in each hospital database. Selected variables included 

hospital number, gender, date of birth, weight, height, 

visit date, underlying disease, and residential address. 

Data were collected once in the evaluation period and 

separated into a pre-implementation and post-

implementation dataset. The data of patients with 

multiple visits should be treated by selecting the latest 

date of patient visit. In the process of data cleaning, 

weight, height and blood pressure were verified for 

validity. A weight in the range of 30–130 kilograms, 

height in the range of 100–200 centimetres, systolic 

blood pressure level in the range of 60–220 mmHg and 

diastolic blood pressure in the range of 40–120 mmHg 

were defined as valid. A patient with any level outside 

these valid ranges were excluded from the analysis.  

Data Analysis 

Continuous variables were presented descriptively 

using medians with interquartile ranges. Categorical 

variables were presented using proportions. The main 

outcome of the program was calculated as the 

proportion of newly diagnosed hypertensive patients 

among all RBP patients. We compared the proportions 

between pre- and post-implementation using a chi-

square test. The statistically significant level (α) was 

set as 0.05. Python version 3.8.5 was used for data 

analysis. 

Results 

Characteristics of Study Population 

The medical records of 123,552 patients with RBP 

were identified and extracted from the seven study 

hospitals. After data were cleaned and duplications 

were deleted, 36,324 patients were identified as RBP, 

of which 17,650 (48.6%) and 18,674 (51.4%) were 

reported in 2018 (pre-implementation) and 2019 

(post-implementation), respectively. 
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The demographic characteristics of the pre- and 

post-implementation study population is shown on 

Table 1. Males accounted for 48.0–48.2% of the RBP 

patients. The median age was 56 years (Q1–Q3: 34–78) 

and 57 years (Q1–Q3: 35–79) in 2018 and 2019, 

respectively. Most were aged 60 years and older. At 

the hospital visit, 69% of the patients were 

diagnosed with isolated systolic hypertension, 

followed by stage 1 hypertension (27.6–27.7%) and 

stage 2 hypertension (2.6–2.7%) whereas stage 3 

hypertension was detected in 0.5–0.6%. 

Approximately 5% had diabetes and dyslipidemia. 

When comparing between 2018 and 2019, there were 

no differences in the distribution of RBP patients by 

age, gender, body mass index, blood pressure level, 

and comorbidities. 

Table 1. A comparison of characteristics of RBP patients between pre- and post-implementation of a hospital-based 

intervention program 

Characteristics 

Pre-implementation  
(n=17,650) 

 
Post-implementation  

(n=18,674) 

Number of patients Percent  Number of patients Percent 

Age      

Median 56   57  

Interquartile range (Q1–Q3) 22 (34–78)   22 (35–79)  

Age group (years)      

15–44 4,810 27.3  4,863 26.0 

45–60 5,705 32.3  5,924 31.7 

>60 7,135 40.4  7,887 42.2 

Gender      

Male (%) 8,479 48.0  8,995 48.2 

BMI      

Median 25   25  

Interquartile range (Q1–Q3) 6.2 (22.2–28.4)   6.2 (22.1–28.3)  

BMI categories      

Underweight 1,002 5.7  1,022 5.5 

Normal 4,568 25.9  4,932 26.4 

Pre-obese 3,213 18.2  3,407 18.2 

Obesity level 1 5,826 33.0  6,127 32.8 

Obesity level 2 3,041 17.2  3,186 17.1 

Blood pressure status at visit      

Isolated systolic hypertension 12,231 69.3  12,895 69.1 

Stage 1 4,881 27.7  5,156 27.6 

Stage 2 453 2.6  510 2.7 

Stage 3 85 0.5  113 0.6 

Comorbidities      

Diabetes  943 5.3  988 5.3 

Dyslipidemia 1,031 5.8  1,088 5.8 

BMI: body mass index 
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Main Outcome: Newly Diagnosed Hypertension 

among RBP Patients 

Overall, the proportion of newly diagnosed 

hypertensive patients across all seven hospitals 

increased significantly from 8.5% (1,389/16,261) in  
 

2018 to 9.6% (1,637/17,037) in 2019 (p <0.01). As 

shown in Table 2, four of the seven selected hospitals 

demonstrated an increase, of which one was 

statistically significant. In contrast, three hospitals 

demonstrated a decrease, of which one was 

statistically significant. 

Table 2. Comparison of the proportion of newly diagnosed hypertension patients among RBP patients by selected hospitals 

Hospitals 
No. of 
beds 

Period of data 
collection 

Pre-implementation (2018)  Post-implementation (2019) 
Difference 

(%) 
P-value No. of RBP 

patients 
No. of 

diagnosis 
Percent 

(%) 
 

No. of RBP 
patients 

No. of 
diagnosis 

Percent 
(%) 

B1 65 June–September 4,591 561 12.2  5,467 826 15.1 2.9 <0.001 

BS 30 June–September 2,242 184 8.2  2,335 216 9.3 1.0 0.125 

S 48 June–September 1,005 79 7.9  1,166 100 8.6 0.7 0.578 

A 328 July–September 2,305 104 4.5  2,009 95 4.7 0.2 0.747 

P 18 June–September 4,434 208 4.7  4,283 190 4.4 -0.3 0.586 

B2 27 August–September 1,310 150 11.5  1,430 155 10.8 -0.6 0.650 

BB 26 August–September 374 103 27.5  347 55 15.9 -11.7 <0.001 

Totals   16,261 1,389 8.5  17,037 1,637 9.6 1.1 0.002 

Stage 3 Hypertension 

Based on the 2019 Thai guideline on the treatment 

and diagnosis of hypertension, undiagnosed stage 3 

hypertension patients needed to get hypertension 

diagnosis and treatment at visit. As shown in Table 3, 

36–37% of patients who were classified as stage 3  
 

hypertension received a diagnosis as hypertension and 

received treatment to control their blood pressure 

(31/85 in 2018 versus 42/113 in 2019). However, the 

proportions among patients with stage 3 hypertension 

and received diagnosis ranged from 14.3–60.0% 

versus 21.4–50.0% in 2018 and 2019, respectively. 

Table 3. Comparison of the proportion of newly diagnosed hypertension patients among RBP patients with stage 3 

hypertension by selected hospitals 

Hospitals 

Pre-implementation 
 

Post-implementation 

No. of RBP patients with 

stage 3 hypertension 

No. of 

diagnosis 

Percent 

(%) 

 
No. of RBP patients with 

stage 3 hypertension 

No. of 

diagnosis 

Percent 

(%) 

A 14 2 14.3  14 5 35.7 

BB 4 1 25.0  2 1 50.0 

B1 20 12 60.0  51 24 47.1 

B2 9 4 44.4  14 3 21.4 

BS 21 6 28.6  12 3 25.0 

P 5 3 60.0  8 3 37.5 

S 12 3 25.0  12 3 25.0 

Total 85 31 36.5  113 42 37.2 

 

Assessment of RBP Practices among Healthcare 

Personnel 

Orientation of the guideline 

The RBP management guideline was distributed to all 

seven selected hospitals. However, only three could 

participate in the orientation meeting held by the 

Division of Non-communicable Diseases, Department 

of Disease Control in May 2019. During 

implementation, influenced by NCD-care team leaders 

of each hospital, the management of RBP patients 

varied among the selected hospitals. This issue also 

affected the time at the commencement of program 

implementation. Thus, “B1” gained the highest 

increase in diagnosis, the staff from hospital “B1” said 

they had communicated with the program manager 

about the guideline and management protocol. 

Recognition of RBP during visits 

Patients’ blood pressure levels were measured by the 

screening officers. Four of the seven hospitals had 

some notification methods when RBP patients were 
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detected. For example, a small sticky note was used as 

a notification by being written down and attached with 

the patients’ medical records. “Blood pressure” box was 

highlighted on the computer screen for the screening 

staff when blood pressure values were above 160/90 

mmHg. However, no notification pop up was shown on 

the screen for physicians in all the selected hospitals. 

When the blood pressure of RBP visitors reached 

180/110 mmHg, all hospitals had a special “fast track” 

to send them to the emergency room immediately after 

detection. 

Follow-up practices 

Physicians played a key role to determine whether 

patients needed to be followed up. Because of their high 

daily workload, most physicians tended to follow up 

RBP patients with a blood pressure >160/90 mmHg and 

set a follow-up period as around one month. Officers 

from hospital “B1” stated that they had separate records 

for the enrolled RBP patients who needed to be followed 

up and gave them special appointment cards. The 

special card includes the patient’s information so that 

the RBP patients were able to follow up their blood 

pressure at other health facilities. Furthermore, the 

card provided useful advice for the patients in case their 

blood pressure became elevated or if they developed 

other suspicious symptoms. When patients with RBP 

were detected, the responsible staff from all seven 

hospitals did not use the ICD-10 code R03: “Abnormal 

blood-pressure reading, without diagnosis”, to track 

down the patients. However, all seven hospitals worked 

in collaboration with village health volunteers to follow 

up patients, assess blood pressure and report the results 

to the hospital. 

Diagnosis practices 

Physicians from all the hospitals have a crucial role for 

making the definite hypertension diagnosis for the 

incoming visitors. All interviewed physicians also 

stated that they followed the 2019 Thai guideline on 

the treatment and diagnosis of hypertension, 

announced by Thai Hypertension Society.14 

Discussion 

It was found that the proportion of newly diagnosed 

hypertension significantly increased after 

implementation of a hospital-based intervention 

program, although the increase was small (1.1%). This 

indicates that this intervention involving only 

guideline distribution and one meeting could not yield 

impressive results. Therefore, the success of 

intervention required good communication and 

coordination as well as support from the policy level.8,15 

However, in one hospital (“B1”), the increase was 2.9%, 

which was statistically significant, and suggests that 

the implementation of the guideline into RBP 

management practices was partially successful. This 

particular hospital has good internal communication 

and collaboration and has meticulous RBP case 

recognition and detection methods.15 Moreover, systems 

developed for RBP registration using separate records 

and case follow-up were effectively conducted. A 

special appointment card would be one of the practical 

ways to help adherence to the follow-up process. 

According to the result, RBP patients were recognized 

manually by responsible staff using sticky notes. 

Meanwhile, hospital information software only provided 

minimal highlights in exceeding blood pressure value 

but did not have recognition aid like automatic label or 

notification pop up box. So, a computer-based 

recognition support system could be beneficial in this 

situation. From the result, almost all the selected 

hospitals did not have effective ways to detect and 

register high number of RBP patients which visited the 

hospital. Integration of clinical decision support system 

(CDSS) in hospital information systems might improve 

recognition and detection of raised blood pressure 

patients on visits by establishing visual-aid pop-up 

when RBP patient was found, or automatically label 1st 

visit of RBP patient as R03 for further follow-up and 

assessment. From the systematic review, CDSS 

provides diagnostic support based on patient data, and 

automating output from history taking and physical 

examination.13,16 Moreover, CDSS lead to automated 

workflow improvement; they could deliver solutions for 

detection, recognition, and diagnosis.  

Due to their high workload, physicians usually make 

an appointment with the patients with stage 2 and 3 

hypertension (blood pressure >160/90 mmHg) to follow 

up the blood pressure level. Therefore, stage 1 or 

isolated systolic hypertension patients tended to be 

ignored by the healthcare staff to reassess the blood 

pressure. Since these patients account for about 90% of 

all RBP patients, this could affect the actual number of 

newly diagnosed hypertension patients. From a couple 

of studies, isolated systolic hypertension and stage 1 

hypertension accounted for morbidity and mortality 

from cardiovascular disease or cerebrovascular disease 

latterly.17–20 

This study has some limitations. We relied on the 

diagnosis based on electronic hospital medical records. 

We could have missed some of the RBP patients who 

follow up their blood pressure at health facilities 

outside the hospital. Secondly, all hospitals did not 

start the intervention in the same period, which means 

we could not compare the results from each hospital 

directly. Moreover, this could result in a slightly lower 

number of newly diagnosed hypertension patients.  
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Recommendations  

We recommend hospitals develop a “Raised Blood 

Pressure” recognition system, e.g., a pop-up 

notification on the physician’s computer screen, or 

highlight blood pressure notification, to increase RBP 

recognition and detection in the hospital setting. RBP 

patients who need follow up should be systematically 

labelled in hospital databases, such as ICD-10 

encoding as R03 or registered in separate records. At 

the policy level, feasible tools or specific interventions 

should be provided along with the guideline. The 

monitoring and evaluation should be periodically 

conducted to ensure all implemented hospital practices 

adhere to the guideline and remove barriers or 

obstacles of program success. 
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Abstract 

Needlestick and sharps injury (NSSI) is a significant public health problem. The objective of this study was to describe NSSI 

among Thai nurses from 2012–2021 and explore the association between long working hours and NSSI. We used data from 

the Health Data Center of the Ministry of Public Health and the 2012 Thai Nurse Cohort Study. Multiple logistic regression 

was used to assess the association between long working hours (more than 12 hours/day or more than 40 hours/week) and 

NSSI. The prevalence of NSSI among nurses increased between 2012 and 2021. Long working hours was significantly 

associated with NSSI (adjusted odds ratio 1.5, 95% confidence interval 1.3–1.8). Policies to regulate long working hours and 

excessive work shifts should be implemented. 

Keywords: needlestick and sharps injury, registered nurses, long working hours, Thai nurses 

Introduction 

Occupational hazard is a health condition that occurs 

from work activities.1 It leads to health risks, and also 

causes losses in global gross domestic product of 

approximately 4–6% annually.2,3 According to the 

World Health Organization, nursing and midwifery 

have the largest volume of health care workers (HCW) 

worldwide.4–8 In the past decade, needlestick and 

sharps injury (NSSI) has been one of the major 

occupational hazards and the number of nurses 

affected by NSSI has been increasing.9–13 Infections 

resulting from needlestick injuries include hepatitis B 

and C and HIV.14,15  

According to previous studies, nurses are at greater 

risk of NSSI than other types of HCW.16,17 The Institute 

of Occupational Safety and Health found that more 

than 12 hours on duty could affect a worker’s 

performance and alertness and can also affect patient 

safety.18–22 Evidence suggested that long working hours 

(more than 12 hours/day or more than 40 hours/week) 

were an important risk factor for accidents.22 NSSI 

among HCW in newly industrialized countries mostly 

occurred in hospital wards, especially medicine 

wards.23–25 

In Thailand, there is limited evidence on the 

prevalence of NSSI and its risk factors. Therefore, the 

objective of this study was to describe NSSI among 

Thai nurses and to explore the association between 

NSSI and long working hours. 

Methods 

Study Design 

Data from two data sources were used in this study, 

namely, the Health Data Center (HDC) database and 

the 2012 Thai Nurse Cohort Study (TNCS).  

The HDC of the Ministry of Public Health contains a 

large amount of health service data of the Thai 

population, mostly from public health facilities, with a 
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small portion of data from private health facilities. We 

extracted the data from the HDC on 30 Dec 2021, to 

describe the current situation and trend of NSSI 

during 2012–2021. A cross-sectional study design was 

used to describe the types of injuries that occurred. We 

focused on the following ICD-10 codes: W46 (contact 

with a hypodermic needle), W27 (contact with a 

nonpowered hand tool) and T14 (injury unspecified). 

Other variables included age, gender, marital status, 

job title (physician, nurse, dentist, pharmacist), and 

workplace. Figure 1 shows the data extraction flow and 

data management process. 

 

Figure 1. Flow diagram of data extraction from Thailand’s Health Data Center database 

The Thai Nurse Cohort Study (TNCS) was initiated by 

the Thailand Nursing and Midwifery Council in 2012. 

All health care facilities through government sectors, 

private sectors, and administrative sectors were 

included. Mailed questionnaires were used to collect 

the data. We extracted the data on 3 Feb 2020. 

Excluding (n=9,421) 

Missing data on chief complaint variable 

Remaining (n=2,306) 

Physician (n=507) 

Nurse (n=1,553)  

Dentist (n=191)  

Pharmacist (n=55)  

Job title as a HCW (n=11,727) 

Physician (n=2,993)  

Nurse (n=7,507)  

Dentist (n=648) 

Pharmacist (n=579) 

Job title as a HCW (n=13,688) 

Physician (n=3,408)  

Nurse (n=8,847)  

Dentist (n=755)  

Pharmacist (n=678) 

Extracting data from the database by selecting outpatient cases 

during January 2012–September 2021, with the following ICD-10 codes  

(n=7,288,559) 

• W46: contact with a hypodermic needle 

• W27: contact with a nonpowered hand tool 

• T14: injury unspecified 

Excluding (n=7,274,871) 

• Job title variable as non HCW (n=7,274,856) 

• Job title variable as medical assistant (n=15) 

Excluding (n=1,961)  

Duplication on 8 variables  
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To assess the strength of association between NSSI 

and potential risks, we performed an analytic cross-

sectional study among nurses participating in the 

TNCS. We included only Thai registered nurses who 

responded to the TNCS questionnaire on NSSI as 

shown in Figure 2. We focused on the following 

exposure variables: gender, age, education level, 

marital status, body mass index (BMI), job position, 

workplace, department, and work pattern (shift-hours). 

The outcome variable was the occurrence of NSSI. 

 

Figure 2. Flow diagram of data extraction from the Thai Nurse Cohort Study database 

Operational Definitions 

A health care worker (HCW) is a health professional 

working in well-founded health facilities. NSSI in this 

case included both a needlestick injury (medical 

instrument accidentally puncturing the skin) and a 

sharps injury (medical instrument accidentally cutting 

the skin). Thai registered nurses were nurses who 

received a nursing license from the Thailand Nursing 

and Midwifery Council. Long working hours was 

defined as a history of working for more than 12 

hours/day or more than 40 hours/week. We classified a 

workplace department within a health facility as 

emergency or non-emergency. An emergency 

department included any sub-units in a hospital that 

are involved with medical procedures done under 

emergency conditions, such as operating room, labour 

room, and intensive care unit. General outpatient and 

inpatient wards were categorized as non-emergency 

departments. Shift-work was categorized as either 

fixed or rotating (on duty for two continuous shifts). 

Sample Size and Sampling Method 

The sample size was calculated using the proportion 

for infinite population formula.26 For the HDC 

database, we used the incidence of NSSI among 

professional Korean nurses, which was reported as 80% 

in a study by Smith, et al.27 Thereupon, at least 246 

medical records were needed to estimate the incidence 

of NSSI. For associated factors of NSSI, we used an 

odds ratio (OR) of long working hours as 1.90 in the 

calculation according to a previous study by Nsubuga 

FM, et al.28 Based on this, at least 496 medical records 

(248 medical records for each case and control) were 

needed. However, in both databases, we included all 

records in the analysis.  

Data Analysis and Outcome Identification  

Descriptive statistics were used to depict all variables 

that we selected to be studied. We used the TNCS to 

identify an association between NSSI and potential 

risks using a univariable logistic regression model. 

Variables with a p-value less than 0.1 were included 

in the multiple logistic regression modelling process. 

Crude and adjusted odds ratios and 95% confidence 

intervals (CI) were presented. Both data sources were 

encrypted, therefore anonymity of all cases was 

guaranteed. Data management was done using 

Microsoft Excel® and data analysis using Stata® v14. 

Results  

As shown in Table 1, among all HCW with NSSI, the 

majority (83.7%) were female, most (63.8%) were aged 

below 30 years with a median (interquartile range) age 

of 27 (24–33) years. Most were single (overall 72.9%, 

physicians 84.6%, nurses 67.6%, dentists 85.9%, and 

pharmacists 72.7%). Unspecified injuries (ICD-10: 

W46) were the most common NSSI. More than half of 

all HCW experiencing NSSI worked in a community 

hospital. Approximately 86% of all NSSI were needle 

stick injuries, and this proportion was consistent 

across all job titles. 

Excluding (n=1,824):  

Missing data on outcome variable 

(experiencing with NSSI) 

Total cohort member of Thai registered nurses who responded to self-reporting 

questionnaires of TNCS  

(n=11,290) 

Yes  

(n=1,472) 

No  

(n=7,994) 

Thai registered nurses who responded to question NSSI experience  

(n=9,466) 
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Table 1. Demographic characteristics of health care workers with needlestick and sharps injuries, Thailand,  

January 2012 to September 2021 

 Type of health care worker 

Characteristics 
Total 

n (%) 

Physician 

n (%) 

Nurse 

n (%) 

Dentist 

n (%) 

Pharmacist 

n (%) 

 (N=2,306) (n=507) (n=1,553) (n=191) (n=55) 

Gender 

Male 

Female 

 

376 (16.31) 

1,930 (83.69) 

 

225 (44.38) 

282 (55.62) 

 

84 (5.41) 

1,469 (94.59) 

 

57 (29.84) 

134 (70.16) 

 

10 (18.18) 

45 (81.82) 

Age group (years) 

<30 

≥30 

Range 

Mean ± SD 

Median (IQR) 

 

1,472 (63.83) 

834 (36.17) 

20–75 

29.95 ± 8.19 

27 (24–33) 

 

355 (70.02) 

152 (29.98) 

21–75 

29.06 ± 7.22 

26 (25–31) 

 

969 (62.40) 

584 (37.60) 

20–70 

30.26 ± 8.77 

27 (24–34) 

 

116 (60.73) 

75 (39.27) 

22–53 

29.62 ± 5.89 

28 (25–33) 

 

32 (58.18) 

23 (41.82) 

23–47 

30.49 ± 5.72 

29 (26–33) 

Marital status 

Single 

Married/divorce/separated 

 

1,682 (72.94) 

  624 (27.06) 

 

429 (84.62) 

78 (15.38) 

 

1,049 (67.55) 

  504 (32.45) 

 

164 (85.86) 

27 (14.14) 

 

40 (72.73) 

15 (27.27) 

ICD-10 code 

W46: contact with a hypodermic needle  

W27: contact with a nonpowered hand tool 

T14: injury unspecified 

 

1,083 (46.96) 

516 (22.38) 

707 (30.66) 

 

276 (54.44) 

93 (18.34) 

138 (27.22) 

 

701 (45.14) 

365 (23.50) 

487 (31.36) 

 

89 (46.60) 

42 (21.99) 

60 (31.41) 

 

17 (30.91) 

16 (29.09) 

22 (40.00) 

Workplace  

Community hospital 

General hospital 

Regional hospital 

University hospital 

Health promoting hospital 

 

1,306 (56.63) 

518 (22.46) 

382 (16.57) 

62 (2.69) 

38 (1.65) 

 

182 (35.90) 

138 (27.22) 

148 (29.19) 

24 (4.73) 

15 (2.96) 

   

955 (61.49) 

329 (21.19) 

214 (13.78) 

33 (2.12) 

22 (1.42) 

   

131 (68.59) 

38 (19.90) 

17 (8.90) 

5 (2.61) 

0 (0.00) 

   

38 (69.09) 

13 (23.64) 

3 (5.45) 

0 (0.00) 

1 (1.82) 

Type of NSSI  

Needle stick injury    

Sharps injury  

 

1979 (85.82) 

327 (14.18) 

 

440 (86.79) 

67 (13.21) 

 

1,346 (86.67) 

207 (13.33) 

 

156 (81.68) 

35 (18.32) 

 

37 (67.27) 

18 (32.73) 

SD: standard deviation, IQR: interquartile range, ICD-10: International classification of diseases, 10th edition, NSSI: needlestick and sharps injury 

Figure 3 shows the trend of NSSI events among all 

health care workers and specifically for Thai nurses 

from January 2012 to September 2021. There was an 

increasing trend in NSSI events among Thai nurses 

with the number of cases increasing from two in 2012 

to 347 in nine months of 2021. 

 

Figure 3. Trend of monthly events of needlestick and sharps injury among all health care workers and Thai nurses,  

January 2012 to September 2021  
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Table 2 shows results of the univariable and 

multivariable analyses based on the TNCS database. 

Being aged below 30 years, holding a degree not higher 

than bachelor’s degree, being single, obese, being a staff 

nurse, working in an emergency department, having a 

fixed work pattern, and working long hours were 

significantly associated with NSSI on the univariable 

analysis. After controlling for age, education level, 

marital status, BMI, job position, work department, and 

work pattern, long working hours were significantly 

associated with NSSI with an adjusted OR of 1.5 (95% 

CI 1.3–1.8). Being single (OR 1.2, 95% CI 1.1–1.4), a 

staff nurse (OR 2.0, 95% CI 1.6–2.4), working in an 

emergency department (OR 1.3, 95% CI 1.1–1.5), and 

having a rotating shift (OR: 1.7, 95% CI 1.4–2.0) were 

also significant risk factors. 

Table 2. Univariable and multivariable analyses on needlestick and sharps injury 

Variables n 
Ever experienced NSSI 

Crude OR (95% CI) Adjusted OR (95% CI) 
Yes (%) No (%) 

Gender 
Male 
Female 

 
269 

9,082 

 
47 (3.23) 

1,406 (96.77) 

 
222 (2.81) 

7,676 (97.19) 

 
Reference 

0.87 (0.63–1.22) 

 
– 

 

Age group (years) 
≥30 
<30  

 
7,981 
1,379 

 
1,118 (76.94) 

335 (23.06) 

 
6,863 (86.80) 
1,044 (13.20) 

 
Reference 

1.97 (1.71–2.27)* 

 
 

1.12 (0.94–1.33) 

Education level  
>Bachelor’s degree 
≤Bachelor's degree  

 
1,867 
7,572 

 
215 (14.68) 

1,250 (85.32) 

 
1,652 (20.72) 
6,322 (79.28) 

 
Reference 

1.52 (1.30–1.78)* 

 
 

0.99 (0.82–1.20) 

Marital status  
Married/divorced/separated 
Single  

 
6,867 
2,570 

 
974 (66.53) 
490 (33.47) 

 
5,893 (73.91)  
2,080 (26.09) 

 
Reference 

1.43 (1.26–1.61)* 

 
 

1.22 (1.06–1.40) 

Body mass index  
Not exceeding normal range 
Exceeding normal range 

 
5,206 
4,112 

 
865 (59.61) 
586 (40.39) 

 
4,341 (55.18) 
3,526 (44.82) 

 
Reference 

0.83 (0.74–0.94)* 

 
 

0.91 (0.80–1.04) 

Job position  
Other† 
Staff nurse  

 
3,024 
6,243 

 
234 (16.34) 

1,198 (83.66) 

 
2,790 (35.61) 
5,045 (64.39) 

 
Reference 

2.83 (2.44–3.29)* 

 
 

1.97 (1.63–2.39) 

Workplace 
Private hospital 
University hospital 
Government hospital 

 
673 
979 

6,460 

 
98 (7.83) 

138 (11.02) 
1,016 (81.15) 

 
575 (8.38) 
841 (12.26) 

5,444 (79.36) 

 
Reference 

0.96 (0.73–1.27) 
1.10 (0.87–1.37) 

 
 

– 
 

Department  
Non-emergency 
Emergency 

 
5,509 
2,220 

 
742 (61.99) 
455 (38.01) 

 
4,767 (72.98) 
1,765 (27.02) 

 
Reference 

1.66 (1.45–1.89)* 

 
 

1.31 (1.14–1.50) 

Work shift 
Fixed 
Rotating 

 
6,538 
2,746 

 
736 (51.11) 
704 (48.89) 

 
5,802 (73.97) 
2,042 (26.03) 

 
Reference 

2.72 (2.42–3.05)* 

 
 

1.69 (1.43–2.00) 

Work duration (hours/day) 
≤12 
>12 

 
7,709 
1,560 

 
1,013 (70.20) 

430 (29.80) 

 
6,696 (85.56) 
1,130 (14.44) 

 
Reference 

2.52 (2.21–2.87)* 

 
 

1.51 (1.28–1.78) 
*P-value <0.1, †Administrative/nurse educator/academic/researcher 

OR: odds ratio, CI: confidence interval, NSSI: needlestick and sharps injury 

 

Discussion 

Our study revealed that the majority of health care 

workers experiencing NSSI were middle-aged, and the 

proportion of nurses experiencing NSSI were mostly 

aged below 30 years. A previous study by Lo et al. in 

Taiwan in 2014 found that the mean age of HCW 

experiencing NSSI was 31.4 years.20 Previous studies 

have shown that factors associated with an increase in 

NSSI events include a lack of work experience, rotating 

shift, and long working hours.29–31 A likely explanation 

is that as age and working years increase, nurses 

become more experienced in preventing NSSI. 

NSSI among HCW has been continually increasing 

during 2012–2021 and several associated factors were 

identified. The growing number of NSSI might be due 

to either an increase in the coverage of health facilities 

under the reporting system or an increase in the true 

NSSI incidence. However, this needs to be verified by 

other approaches, such as surveillance evaluation 

using health facilities’ data.  
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We found that being single, a staff nurse, working in 

an emergency department, having a rotating shift and 

long working hours were significantly associated with 

NSSI. In terms of workplace risk, nurses working in an 

emergency department faced a greater risk of NSSI 

than their colleagues in non-emergency departments. 
Previous studies by Kasatpibal et al. and Wicker et al. 

also found a high prevalence of NSSI in the operating 

room, a place where emergency conditions frequently 

occurred.32,33  

Our study found that working continuously for more 

than 12 hours a day increased the risk of NSSI. Long 

working hours caused a negative effect on the 

performance of HCW and patient safety as supported 

by numerous previous studies.34–41 Fatigue was the 

most common symptom after long working hours and 

this may lead to inattention, lack of energy, resulting 

in workplace accidents, including NSSI.39,41  

In a review by McDonald, the author emphasized that 

legislation sets clear expectations about working hours 

and enables accountability for both the regulated 

individuals’ performance and the regulators’ 

monitoring and enforcement. Therefore, by 

implementing working hour regulations among HCW, 

we can enhance patient safety and improve the quality 

of treatment in health care services.42 

Limitations 

This study contained both strengths and limitations. 

For strengths, we used two large databases to 

investigate NSSI among Thai nurses. Thus, power of 

the analysis was not the main concern. However, some 

limitations and challenges exist. First, although the 

TNCS occurred 10 years ago (2012), it was the latest 

cohort data of Thai nurses that was available. Second, 

participants who responded to the TNCS 

questionnaire were those with a valid address to 

receive the mailed questionnaire. Third, as the 

questionnaires asked about their experience in the 

past, recall bias was inevitable. Additionally, 

participants experiencing NSSI might be more likely 

to report the event and recall their experience of long 

working hours than others. Also, most of the reported 

cases in the HDC were found in community hospitals 

and higher levels hospitals. This might be because the 

reporting system at the hospital level might be more 

systematic compared with health facilities at lower 

level of care, such as health promoting hospitals. Thus, 

the NSSI events in lower level of care might be subject 

to missing. Finally, private health facilities are not 

obliged to submit service data to the HDC. 

Conclusion and Policy Recommendations 

In summary, we demonstrated that needlestick and 

sharps injury among HCW, especially nurses, showed 

a growing trend over the past decade. Long working 

hours increased the risk of NSSI. Long working hours 

should be restricted by implementing the white coat 

labour law. Adequate supervision on occupational 

safety for nurses, especially those working in an 

emergency department and those of young age, should 

be implemented. Regular monitoring of work-related 

health status and occupational safety should be 

introduced in order to help generate evidence to 

support policy decisions for better working conditions. 
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Abstract 

Thailand initiated a COVID-19 vaccine campaign in February 2021, and by March 2022, approximately 72% of residents over 5 

years of age had received two doses of vaccine. We evaluated Thailand’s COVID-19 vaccine campaign in Bangkok and in four 

additional provinces using the World Health Organization COVID-19 post-immunization evaluation (cPIE) protocol. Strengths of 

the vaccine program included close coordination between different levels and sectors of the Royal Thai Government, close 

community engagement, and use of national data systems. Areas of the campaign that needed interventions included reviewing 

cold chain practices, standardizing data forms and addressing bottlenecks in data systems. 

Keywords: SARS CoV-2, vaccination, campaign, cPIE, evaluation, Thailand 

Thailand initiated a COVID-19 vaccine campaign in 

February 2021, and administered over 129 million 

doses in 14 months. Initially, the target population 

was adults over age 18. In August 2021, children ages 

12–18 years were added, while children 5–12 were 

added in February 2022 and children 2 months to 5 

years were added in August 2022. High-priority 

populations targeted for vaccination included 

healthcare providers, older adults (over 60 years), 

people in areas with high COVID-19 incidence, 

pregnant women, people with comorbidities and 

children. An estimated 50,256,348 people, or 72% of 

the total population in the country, received at least 

two doses by March 2022.1 To plan for transitioning 

to an endemic phase of COVID-19 response, the 

Ministry of Public Health (MOPH) required more 
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data on booster dose delivery, vaccine hesitancy and 

vaccine rollout logistics and decided that an 

evaluation of the vaccine program was needed. The 

MOPH’s Department of Disease Control, together 

with the Thailand MOPH-US CDC Collaboration 

(TUC) and the World Health Organization (WHO) 

Country Office for Thailand implemented a COVID-19 

vaccine post-introduction evaluation (cPIE). The cPIE 

is a tool developed by WHO to identify challenges, 

recommend corrective actions, and understand best 

practices in COVID-19 vaccine program 

implementation.2 

The WHO cPIE protocol and questionnaires were 

implemented over a ten-day period.2 Briefly, five 

provinces from different regions of the country where 

TUC had strong partnerships with provincial health 

staff (Nakhon Phanom, Chiang Rai, Chanthaburi, 

Surat Thani and Bangkok) were selected to participate. 

In Bangkok, provincial health officers selected one 

government health facility in each of six health zones; 

in the remaining provinces, health officers selected two 

sub-district health facilities in each of two districts. So 

that, best practices and also gaps might be identified, 

two of the health facilities in each province with low 

vaccine coverage and two with high vaccine coverage 

in their catchment populations were selected. Key 

informants who had knowledge of the vaccination 

program implementation process, as well as vaccine 

recipients (including members of high-priority groups 

that were targeted for vaccination), were interviewed 

using semi-structured questionnaires. The interviews 

focused on 10 domains: regulatory preparedness, 

planning and coordination, service delivery, 

costing/funding, supply chain and waste management, 

human resources, vaccine demand, vaccine safety, 

monitoring and evaluation and COVID-19 

surveillance. Quantitative data were entered into a 

Microsoft Access database and descriptive analyses 

were performed using Microsoft Excel. Content 

analysis of quantitative data was used to identify 

themes around best practices and to identify areas 

that needed improvement.  

Between 18–27 Apr 2022, five teams comprising 

MOPH, TUC and WHO staff visited 22 health facilities, 

observed 32 vaccine storage facilities, visited 19 

vaccination sites and interviewed 44 health care 

workers and 62 persons in targeted groups who 

received COVID-19 vaccines.  

Key findings included the importance of close 

coordination at the national, provincial, district and 

sub-district levels, including close engagement in 

planning and implementation of vaccine deployment 

by provincial governors and extensive use of public-

private partnerships. Communication between 

provincial MOPH offices and district and sub-district 

clinics, as well as between provinces, facilitated 

sharing resources. For example, sending staff from 

one province to another to help with the initial 

vaccine campaigns helped staff to quickly gain 

experience; 82% of health workers interviewed 

reported feeling confident in their ability to 

communicate with patients and address their 

questions and concerns about COVID-19 vaccines. 

Coordination extended to sharing vaccines between 

districts and provinces. Enabling supplies to be 

positioned in areas where demand was greatest likely 

promoted higher coverage and lower wastage. Staff at 

sub-district health facilities were able to share 

resources without needing provincial approval, which 

likely reduced the time needed to acquire vaccine 

doses. The private sector gave extensive support for 

vaccination programs, including donations of 

equipment, food and water for staff and volunteers, 

nonmedical staff at vaccination sites, and venues for 

vaccination sites.   

Approximately 96% of health facilities reported having 

a sufficient number of trained vaccinators, and 73% 

reported no vaccine stock outs in the prior six months. 

All health facilities visited had procedures in place to 

detect and report adverse events following 

immunization (AEFIs), as well as appropriate 

strategies and guidelines for managing AEFIs. Clinics 

used mobile units that deployed to places people 

frequented (e.g., temples, markets, long-term care 

facilities). Province-level experts were available to 

respond to questions about AEFIs, and regularly 

monitored AEFI trends. A national committee of 

experts reviewed each reported AEFI case, and 

patients were reimbursed through the national 

insurance scheme for medical care required for AEFIs.  

Health facilities had strong community engagement. 

Ninety percent of facilities reported having activities 

in place to generate acceptance and demand of COVID-

19 vaccines. They worked through community 

networks (e.g., community and religious leaders) to 

deliver messages addressing misinformation and 

vaccine hesitancy. District and sub-district level staff 

were empowered to adapt approaches to best fit the 

needs of their populations. Influenza programs that 

targeted the same high-risk adults that COVID-19 

affected were successfully leveraged to improve 

COVID-19 vaccine distribution. 

There was extensive use of centralized electronic 

databases, including a standalone application and 

database for COVID-19 called “Mor Prom” that linked 

testing and vaccination data with national IDs (or 
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assigned IDs for foreigners); this enabled timely 

program monitoring. MOPH used existing public 

health reporting mechanisms to report on COVID-19 

vaccination coverage, including using data on 

registered persons (e.g., Thai citizens and registered 

migrant workers) and unregistered persons. Data from 

all populations were used to inform coverage estimates 

and vaccine deployment. Since February 2021, vaccine 

coverage data were updated daily and available for 

subdistrict-level catchment populations, allowing 

tracking in real-time. Data were reviewed by teams at 

district and sub-district levels to assess coverage. 

Approximately 91% of facilities reported using 

electronic recording and reporting systems, 87% of 

facilities reported they could track more than one 

vaccine product for a given individual, 83% reported 

tracking defaulters (if 2-dose regimens were used), and 

69% of healthcare facilities could track uptake of 

vaccines by gender, 44% by geographic area, 81% by 

pregnancy status, and 22% by socioeconomic status.  

Thai national policies that created new legal 

frameworks to support implementation of COVID-19 

vaccine enabled faster rollout of vaccines. An 

agreement (the Confidentiality Undertaking by 

National Regulatory Authorities) between WHO and 

the Thai National Regulatory Authority facilitated 

expedited approval of COVID-19 vaccine. Thailand 

was one of the first countries to implement a mix-and-

match strategy for giving vaccines and booster doses 

(i.e., using different vaccines for first, second and 

booster doses).3 National COVID-19 response policy, 

endorsed by a decision of the National Communicable 

Disease Committee, enabled the bypass of standard 

Thai Food and Drug Administration processes and 

emergency orders permitting import of available 

vaccines and mix-and-match dosing. Mix-and-match 

dosing enabled flexibility in vaccine supply logistics 

and administration, and may have contributed to 

higher vaccine uptake. 

Several areas in Thailand’s COVID-19 vaccine rollout 

were identified for improvement need. First, although 

shifting vaccines between health facilities could reduce 

wastage, it was not clear if a system was in place for 

keeping records on the total length of time vaccines 

were stored at 2–8°C. Second, early in the pandemic, 

national and sub-district databases were not connected, 

making it difficult to determine vaccine coverage at the 

sub-district level. As a result, some districts developed 

their own separate databases. There were also 

difficulties merging Ministry of Labor databases of 

registered migrant workers with the MOPH vaccine 

database. Third, though vaccine coverage was high, 

some people remained hard to reach. Fourth, vaccine 

hesitancy for booster doses was a frequently reported 

problem among all populations, especially among older 

adults. And lastly, some provinces noted that they did 

not have access to national data on AEFIs and could 

not share risks with the public. Some provinces noted 

that AEFI investigations took a long time to complete. 

Achieving 2-dose COVID-19 vaccine coverage of 72% of 

the Thai population in 14 months was made possible by 

a number of facilitators, including a high degree of 

organization, strong cooperation between different 

levels of the health system, widespread use of public-

private partnerships, and close engagement with 

communities. This achievement and these facilitators 

were the result of decades of investments in the Thai 

public health system, including seasonal influenza 

vaccine programs.4,5 Cold chain and data management 

processes would benefit from specific recommendations 

from a more in-depth assessment, and community 

outreach and communication efforts should be 

continued to increase coverage of booster doses. 

Recommendations from the evaluation of the mass 

vaccination campaign include:  

• Review cold chain requirements and practices for 

all vaccines, and evaluate the time vaccines are 

stored at 2–8 °C and ensure the time at 2–8 °C 

does not exceed 30 days, or temperature exceed 

8 °C, especially when vaccines are transported 

and shared between facilities. 

• Standardize data entry forms for immunization 

monitoring systems and ensure all levels of the 

health system have access to immunization 

coverage data in real time. 

• Increase vaccine coverage (including for booster 

doses) for target groups, especially older adults. 

• Have a data management expert assess data flow 

including for vaccination, infection, and AEFI 

databases and devise solutions as appropriate. 

This evaluation has several limitations. It was 

intended to be a rapid evaluation of a vaccination 

campaign and, as such, we were not able to fully 

explore all areas of inquiry in order to make 

comprehensive recommendations. In addition, the 

participating provinces were a convenience sample and 

not necessarily representative of all provinces in the 

country. Also, it is possible that some key data specific 

to provinces were not collected, thus could not inform 

the evaluation. 

As Thailand shifts from a pandemic to an endemic 

phase of COVID-19 response, it will be important to 

ensure that vaccines are accessible to everyone, 

especially target populations. Thailand’s cPIE 
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identified best practices that should be continued and 

areas that need improvement to achieve these goals. 
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