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WELCOME MESSAGE

Prof. Chitlada Areesantichai, Ph.D.
Chairperson, Executive Committee, 16" IGSCPP
Dean

The College of Public Health Sciences, Chulalongkorn
University, Thailand

www.cphs.chula.ac.th

Dear Colleagues,

On behalf of the College of Public Health Sciences (CPHS) Chulalongkorn University, |1 would
like to give a very warm welcome to all the participants at the 16" International Graduate Student
Conference on Population and Public Health Sciences (IGSCPP), on July 14, 2025

The College of Public Health Sciences (CPHS), Chulalongkorn University, Institute for Population
and Social Research (IPSR) and the ASEAN Institute for Health Development (AIHD), Mahidol
University have collaborated by taking turns in organizing this international conference for 16
years. Together, we have created an incredible and exciting international conference.

On behalf of the host, it is my great pleasure to witness the convergence of diverse participants—
members and non-members alike, including local partners and international colleagues—united
by a shared commitment to advancing global health and public advocacy. This conference serves
as a meaningful platform for the exchange of ideas, addressing pressing challenges, and seeking
innovative solutions in public health.

| would like to extend my heartfelt appreciation to our esteemed speakers for their invaluable
presence and thought-provoking contributions. My sincere thanks also go to the dedicated program
committee for their diligent efforts in ensuring a rigorous and thoughtful review process, resulting
in the selection of high-quality presentations.

It is my genuine hope that each of you has gained valuable insights from the sessions and engaged
in fruitful dialogue. May this conference mark the beginning of continued collaboration and
impactful partnerships.

Thank you once again for being a part of this important gathering.

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand
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WELCOME MESSAGE

Assoc. Prof. Thunwadee Suksaroj, Dr.Sc.

Co-Chairperson, Executive Committee, 16" IGSCPP

Director of ASEAN Institute for Health Development

https://aihd.mahidol.ac.th/

Ladies and Gentlemen,

It is with great pleasure that 1 welcome you to the 16" International Graduate Students
Conference on Population and Public Health Sciences (IGSCPP). This annual event is proudly
co-organized by the College of Public Health Sciences (CPHS), Chulalongkorn University; the
Institute for Population and Social Research (IPSR); and the ASEAN Institute for Health
Development (AIHD), Mahidol University.

Over the years, this conference has become a meaningful platform for graduate students across
the region and beyond to share knowledge, exchange ideas, and build lasting academic networks.
As we gather once again, we celebrate not only your dedication to research but also your
commitment to advancing population and public health sciences in a rapidly changing world.

Throughout this conference, | encourage you to engage fully—Ilearn from one another, challenge
existing perspectives, and explore innovative approaches to the pressing health and social
challenges of our time. Let this be a space for rich dialogue, intellectual curiosity, and the
formation of new collaborations.

May this 16" IGSCPP inspire you to continue your academic journey with purpose and passion,
and may the insights gained here contribute to impactful, evidence-based solutions for a healthier
and more equitable future.

Finally, I extend my heartfelt thanks to the organizing team for their dedication and hard work
in bringing this important event to life.

Wishing you all a meaningful and enriching conference experience.

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand
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WELCOME MESSAGE

Assoc. Prof. Chalermpol Chamchan, Ph.D.
Co-Chairperson, Executive Committee, 16" IGSCPP

Director
Institute for Population and Social Research, Mahidol University

http://ipsr.mahidol.ac.th/

Dear colleagues and participants,

It is with great pleasure that | welcome you all to the 16" International Graduate Students
Conference on Population and Public Health Sciences (IGSCPP). For over a decade and a half,
this conference has served as a dynamic platform for graduate students and young scholars to
present their research, build networks, and engage in academic dialogue across disciplines and
borders.

This year’s conference continues to be a collaborative effort among three key institutions: the
College of Public Health Sciences (CPHS), Chulalongkorn University; the ASEAN Institute for
Health Development (AIHD), Mahidol University; and the Institute for Population and Social
Research (IPSR), Mahidol University. | am truly honored to witness this continuing partnership
that reflects our shared commitment to promoting research and learning in the fields of
population and public health.

On behalf of IPSR, | warmly welcome all participants joining us from diverse academic and
cultural backgrounds. As you share your work and exchange ideas, | encourage you to explore
the interdisciplinary connections—between population change, sustainable development, health
equity, digital innovation, and beyond—that define the complexity of our world today.

| extend my sincere appreciation to Prof. Dr. Chitlada Areesantichai (CPHS), our chairperson,
and Assoc. Prof. Dr. Thunwadee Suksaroj (AIHD), our co-chairperson, for their leadership in
making this event a reality. Special thanks also go to the CPHS, AIHD and IPSR organizing team
for their dedication and hard work.

Most importantly, thank you to all the students and researchers who are the heart of this
conference. |1 hope the experience is enriching, inspiring, and opens doors for future
collaborations.

Thank you very much.

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand
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The 16™ International Graduate Students Conference on Population
and Public Health Sciences (IGSCPP)

July 14, 2025
Agenda
The College of Public Health Sciences, Chulalongkorn University

8.00-8.30 VDO Presentation & Welcome

8.30-9.00 Conference Welcome Report
Welcome keynote:

Professor Chitlada Areesantichai, Ph.D.
Dean, College of Public Health Sciences,

Chulalongkorn University

Associate Professor Thunwadee Suksaroj, Ph.D.
Director of ASEAN Institute for Health Development, Mahidol University

Associate Professor Chalermpol Chamchan, Ph.D.
Director, Institute for Population and Social Research, Mahidol University
Conference Opening Keynote

Professor Wilert Puriwat, D.Phil. (Oxon)
President of Chulalongkorn University

MC: Asst. Prof. Anchalee Prasansuklab, Ph.D. / Asst. Prof. Anuchit Phanumartwiwath, Ph.D.

Group Photo

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand
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Keynote Speech (ONLINE)
9.00-9.30

Topic: Community Resilience for Earthquake Disaster Management

Associate Professor Toyoda Yusuke
Ritsumeikan University Graduate School of Policy Science, Japan

Zoom
Link: https://chula.zoom.us/j/92317233065?pwd=ud78zCWNjiaxW9g6W2IPr2b030SOfs.1
Meeting ID: 923 1723 3065/ Password: 936937

9.30-12.00 Oral Presentation

Room 1 Track 4: Communicable Diseases (CD) and Non-Communicable Diseases
(NCD), Sexual and Reproductive Health and Rights, Gender and Sexuality,
Violence Against Women and Children, STIs and HIV/AIDS, Health Promotion,
Health Behaviours

Zoom
Link: https://chula.zoom.us/j/92317233065?pwd=ud78zCWNjiaxW9g6W2IPr2b030SOfs.1
Meeting ID: 923 1723 3065/ Password: 936937

Chairperson & Co-Chairperson

Asst. Prof. Dusita Phuengsamran, Ph.D. / Assoc. Prof. Montakarn Chuemchit, Ph.D.
Committee:

Akadet Chaichanavichakit, Ph.D.

1) Factors Influencing Consumption Reduction of Sugar-Sweetened Beverages Under
a Proposed Excise Tax in Indonesia (#47)
by Zaldi Muchtar

2) Prevalence and Factors Associated with Electronic Cigarette Use among Thai Undergraduate
Students in Bangkok Metropolitan region, Thailand (#40)
by Thanaporn Kuchaiyanont

3) The Heterogeneity of Fertility Patterns in Vietnam: A Parity Progression Analysis (#44)
by Nga Tran Thi Tuyet

4) Psychological Resilience and its Associated Factors among Myanmar Migrants in
Mae Sot, Tak Province of Thailand (#28)
by Yan Myo Aung

5) Exploring Wet Nursing Practices among Lactating Women During Emergencies in
Rakhine State, Myanmar (#27)
by Aung Thu Chai

6) The Prevalence of Alcohol Use Disorder and Associated Factors among Adult Alcohol
Consumers

in Yangon City, Myanmar (#39)

by Khin Yadanar Aung

7) Enablers, Barriers, and Coping Strategies in Accessing Maternal Healthcare among
Women in Conflict-Affected Rakhine State, Myanmar (#31)

by Maung Aye Saw

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand
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Room 2

Room 3

Track 4: Communicable Diseases (CD) and Non-Communicable Diseases
(NCD), Sexual and Reproductive Health and Rights, Gender and Sexuality,
Violence Against Women and Children, STIs and HIV/AIDS, Health Promotion,
Health Behaviours

Track 6: One Health, Zoonoses and Antimicrobial Resistance

Zoom Link: https://chula.zoom.us/j/96540689775?pwd=3wWEFe317vir7tR4boLDRL7enWY 8Kc
Meeting ID: 965 4068 9775 / Password: 163026

Chairperson & Co-Chairperson:

Seema Vijay Medhe, Ph.D. / Asst. Prof. Tepanata Pumpaibool, Ph.D.

Committee:

Asst. Prof. Pojjana Hunchangsith, Ph.D.

1) Maternal Risk Factors for Neonatal Sepsis: A Time-To-Event Analysis (#48)
by Mugeet Ullah Khan

2) Health-Related Quality of Life Among Patients Living with HIV/AIDS in Vietnam:
A Cross-Sectional Study (#46)
by Phi Hoang Nguyen

3) Progress and Challenges of the HIV Prevention and Control Program in the National
Capital Region, Philippines (2017-2022) (#02)
by Ma. Josephine Therese Emily G. Teves

4) Antibiotic Self-Medication and Related Factors among Myanmar Migrants in Mae Sot,
Thailand (#16)
by Khant Hmue San Lwin

5) Exploring Preventive Measures Against Zoonotic Diseases among The Pet Owners in
Nakhon Pathom, Thailand, in Association with Sociodemographic Factors and Psychosocial
Factors (#55)

by May Thet Tun

6) Factors Associated with Rabies-Related Behaviors among Myanmar Migrant Workers in
Bangkok Metropolitan Area (#18)
by Amornsit Chavanayarn

7) Unmet Needs for Mental Health Services among Sexual and Gender Diverse Individuals
in Indonesia, The Philippines, and Singapore: A Quantitative Study (#32)
by Thiri Soe Win Loon

Track 2: COVID-19, Public Health, Public Health Sciences and Health Social Science,
Digital Health and Technology

Track 5: Environmental and Occupational Health, Sustainable Development Goal,
Global warming, Disaster management, Resilience

Chairperson & Co-Chairperson:

Christine Stanly, Ph.D. / Assoc. Prof. Marc Voelker, PhD.
Committee:

Assoc. Prof. Wattasit Siriwong, PhD.

1) Utilization of Telehealth Antenatal Care Services Among Pregnant Women in Rural
Balochistan, Pakistan: A Cross-Sectional Study (#49)
by Yamna Ghaffar

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand
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Room 4

2) Pandemic-Driven Spatial Redistribution of Gaming Addiction in Thailand: A LISA
Analysis (#08)
by Tay Zar LIN

3) Prevalence and Risk Factors of Neck and Shoulder Pain among Thai High School
Students: A Cross-Sectional Study (#15)
by Arthikom Laisin

4) Household Water Security among Myanmar Migrant Workers in Mae Sot District, Thailand:
A Cross-sectional Study (#29)
by Kyaw Hla Win

5) Health Risk Assessment of Dermal Contact with Heavy Metals Contaminated Soil in
Blood Cockle Farms, Thailand (#25)
by Nuttinan Jitsai

6) Managing Menstruation in Crisis: Challenges, Responses, and Humanitarian Solutions in
Displaced Camps, Southern Shan State, Myanmar (#50)
by Su Su Htet

7) Effects of Health-Related Factors, Neighborhood Environment, and Socio-Economic
Challenges on Subjective Well-Being among Myanmar Migrant Workers in Tak Province,
Thailand (#38)

by Hein Latt Kyaw

Track 1: Population, Demography, Aging and Migration, Active Aging and Innovation
Track 3: Primary Health Care, Global Health, Health Care Management,

Health Promotion, Health Behaviours, Substance abuse, Addiction studies, Mental
Health, District Health System, Health System Research, Universal Health

Care Coverage, Social Health Protection and Health Security Management,

Health Economic, Behavioural Economic, Health Policy and Administration

Chairperson & Co-Chairperson:

Assoc. Prof. Khemika Yamarat, Ph.D. / Assoc. Prof. Suchada Thaweesit, Ph.D.
Committee:

Chanida Lertpitakpong, Ph.D.

1) Perceived Accuracy of Online Health Misinformation among Thai Adults Aged 50-75
Years in Bangkok, Thailand: A Pilot Study (#51)
by Jintapat Kuwijitsuwan

2) Socio-Demographic Determinants of Oral Health Knowledge Among People with
Type Il Diabetes Mellitus in Mandalay, Myanmar: A Cross-Sectional Study (#52)
by Zwe Pyae Zaw

3) Predictor of Cognitive Function Among Older People in Nursing Homes in North Sumatra:
Cross-Sectional Study (#07)
by Siska Evi Martina

4) Barriers and Motivators of Male Involvement in Maternal Healthcare among Karen
Ethnic Group in Kayin State, Myanmar (#34)
by Tin Yadanar Swe

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand
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5) Undergraduate Crash-Care Preparedness in New Delhi: Linking knowledge to Attitude
in A Cross-Sectional Study(#01)
by Manvi Sharma

6) Determinants of Utilization of Institutional Delivery in Bangladesh (#11)
by Thet Wai Thwe

12.00-13.30 = Poster Presentation

Poster committees:

Prof. Emeritus Ratana Somrongthong, Ph.D. / Nanta Auamkul, M.D, M.P.H.
Asst. Prof. Pokkate Wongsasuluk, Ph.D./ Kriangkrai Lerdthusnee, Ph.D.

Assoc. Prof. Chaweewon Boonshuyar/ Sompong Chaiopanont, M.D.

Nipunporn Voramongkol, M.D., MPH. / Napaphan Viriyautsahakul, M.D., M.Sc.

(PO1) Survey of knowledge, attitude and practice of traditional ice cream manufacturers
and vendors in Hamadan city regarding ice cream hygiene
by Reihaneh Reyahi-Khoram

(P2) Factors Associated with Poor Self-Rated Health in Older Adults Receiving
Outpatient

NCD Care in Hpa-an District, Kayin State, Myanmar

by Min Thant Htoo

(P03) Sleep Hygiene Practices and Sleep Quality among Older Adults in Nonthaburi Province,
Thailand
by Suparat Siripan

(P04) Abortion Knowledge and Attitudes Among Undergraduate Students in Bangkok,
Thailand, Post-Legislative Reform
by Thanapond Sukonthachart

(P05) Factors Related to Spiritual Health Among Older People in Thailand:
A Cross-Sectional Study
by Chitose Shimizu

(P06) Association of Sociodemographic and Family Environmental Factors with Knowledge rel
to Sexual and Reproductive Health Among Older Adolescent Girls in

Mpigi District, Uganda: A Cross-Sectional Study

by Kyoko Hoshino

(P07) Knowledge and Attitude Towards Sexually Transmitted Infections among Male
Myanmar Migrant Workers in Samut Prakan, Thailand
by Khant Htet Aung

(P08) Prevalence and Determinants of Insomnia among Employees in Internet-Based
Companiesin Hangzhou: A Cross-sectional study
by Yunwen Zheng

(P09) Digital Technology Use for Social Cohesion among Older Adults in Rural
Myanmar Amidst the Crisis: Barriers and Coping Strategies

(A Case Study in Hpa-An, Kayin State)

by Ruth Hkawn Awng

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand
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13.30-15.30

Room 1

(P10) Knowledge of Infection Prevention and Control (IPC) Measures and
Associated Factors Among Private-Sector Dentists in Yangon, Myanmar:

A Cross-Sectional Study

by Kyaw Tun Win

(P11) Socio-Demographic and Empowerment Predictors of Safer-Sex Negotiation
among Married Women in Bangladesh: Findings from the 2017-2018 BDHS

by Maliha Nawrin

(P12) Determinants of Heat-Related IlIness among Myanmar Migrant Workers in Mae Sot
District, Thailand
by Thae Su Win

(P13) Developing the Thai version of “Social Connectivity of Mothers with People
in the Community Scale”
by Hikaru Honda

(P14) From Signal to Support: Understanding Telemental Health Acceptance in Yangon,
Myanmar
by Jeslyn

(P15) Digital Health Literacy of Middle-Aged Women in Urban Yangon, Myanmar:
Bridging the Gap Between Access and Action
by Thant Hae Thi

(P16) Understanding Determinants of Air Pollution Awareness among International
Students in Thailand: A Cross-Sectional Study
by Honey Cho Nwet Oo

(P17) Food Environment and Related Factors Influencing Junk Food Consumption
Behavior among Secondary School Students in Biratnagar, Nepal
by Abhilasa Pradhan

Oral Presentation

Track 4: Communicable Diseases (CD) and Non-Communicable Diseases
(NCD), Sexual and Reproductive Health and Rights, Gender and Sexuality,
Violence Against Women and Children, STIs and HIV/AIDS, Health Promotion,
Health Behaviours

Zoom
Link: https://chula.zoom.us/j/92317233065?pwd=ud78zCWNjiaxW9g6W2IPr2b030SOfs.1
Meeting ID: 923 1723 3065/ Password: 936937

Chairperson & Co-Chairperson:

Syarifah Agilah, Ph.D. / Lect. Nara Khamkhom, Ph.D.
Committee:

May Chan O, Ph.D.

8) Assessing Vulnerabilities in Online Sexual Abuse and Exploitation of Children:
Development and Reliability Testing of the OSAEC Vulnerability Assessment Tool
in the Philippines (#03)

by Ma. Josephine Therese Emily G. Teves

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand
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Room 2

9) Trends in Pneumonia-Related Hospitalizations, Outpatient Visits and Mortality in
Thailand Post-COVID-19: A Study From 2022 to 2024 (#14)
by Peerawich Armatrmontree

10) Oral Health Status and Salivary Changes in Older Adults with Uncontrolled Type 2
Diabetes Mellitus (#53)
by Edwins Kurniawan

11) Street Food Consumption and its Determinants among Undergraduate
Students in Qingdao, China (#17)
by Kaigi Xu

12) Lived Experiences and Understandings: A Qualitative Inquiry into Displaced
Myanmar Youth’s Knowledge and Attitudes on Sexually Transmitted Infections (#54)
by Naw Hla Hla San

13) Prevalence of Electronic Cigarette Use and Its Associated Factors among Suburban
Dwellers in Yangon, Myanmar (#23)
by Hein Htet Aung

14) Malaria Knowledge, Attitude and Health-Seeking Behavior of Migrant
Population in a Thai Border District: A Cross-Sectional Study (#09)
by Myo Min Thein

15) Reproductive Health Problems and Factors Associated with Services Used among Japanese
Female Expatriates in Bangkok (#45)
by Ayaka Nakashima

Track 1: Population, Demography, Aging and Migration, Active Aging and Innovation
Track 3: Primary Health Care, Global Health, Health Care Management,

Health Promotion, Health Behaviours, Substance abuse, Addiction studies, Mental Health,
District Health System, Health System Research, Universal Health Care Coverage,

Social Health Protection and Health Security Management, Health Economic,
Behavioural Economic, Health Policy and Administration

Zoom Link: https://chula.zoom.us/j/96540689775?pwd=3wEFe317vir7tR4boLDRL7enWY 8Kc!
Meeting ID: 965 4068 9775 / Password: 163026

Chairperson & Co-Chairperson:

Asst. Prof. Dyah Anantalia Widyastari, Ph.D. /Assist. Prof. Duongsamorn Manowan, Ph.D.
Committee:

Nuchanad Hounnaklang, Ph.D.

8) Flood Preparedness among Myanmar Migrants in Mae Sai District, Chiang Rai
Province, Thailand (#41)
by Myo Thant Naing

9) White Coats in War Zones: The Unseen Battle of Karenni Healthcare Heroes (#05)
by Si Thu Aung

10) Association between Influencing Factors and Stress among Myanmar Migrants in Thailand
during Multiple Crises in their Home Country (#21)
by Khin Aye Myat Nyein

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand
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Room 3

11) Household Food Insecurity and Related Factors on Undernutrition among Under 5
Children in Migrant Populations Along the Thailand-Myanmar Border (#36)
by Saw Min Than

12) Unseen and Unheard: Depression and Student Challenges among Myanmar
university students in Bangkok (#43)
by Su Pyae Myo Thwet

13) Promoting Early Learning Among Myanmar Migrant Children in Tak Province,
Thailand: Psychosocial Determinants of Caregivers’ Engagement (#30)
by Hsu Nandar Aung

14) Anxiety in the Aftermath: Assessing the Population’s Mental Health following 2021
Political Crisis in Myanmar (#35)
by Su Myat Mon

Track 2: COVID-19, Public Health, Public Health Sciences and Health Social Science,
Digital Health and Technology

Track 5: Environmental and Occupational Health, Sustainable Development Goal,
Global warming, Disaster management, Resilience

Chairperson & Co-Chairperson:

Narumol Bhummapha, Ph.D, /Tarinee Buadit, Ph.D.
Committee:

Asst. Prof. Nucharapon Liangruenrom, Ph.D.

8) Occupational Stress, Coping Strategies, and Associated Factors Among Healthcare
Workers at Health Centers in Ho Chi Minh City, Vietnam: A Cross-Sectional study (#42)
by Phi Hoang Nguyen

9) Demographic Determinants of Workforce Participation among the Elderly in Indonesia
(#24)
by Arif Rosyidi

10) Environmental and Behavioral Determinants of Respiratory Symptoms in Children Aged
2 to 5: A Case Study of Childcare Center with Clean Air Rooms in The Northern Region
Thailand (#19)

by Nuttapon Sirilar

11) The level of Perceptions, Awareness, and Practices toward the PM2.5 During the Air
Pollution Episode among Chinese Students in Bangkok and vicinity, Thailand:

A Cross-Sectional Study (#33)

by Jiali Chen

12) Sedentary Behavior and Screen Time Associated to Office Syndrome among Desk Jobs
Workers in Singapore (#37)
by Htet Myat Htun

13) Digital Healthcare Literacy Related to Telemedicine Perception among Young Adults in
Myanmar (#22)
by Yin Nyein Aye

14) Health Care Utilization and Out-Of-Pocket Costs among the Elderly Patients with

Hypertension and Diabetes (#04)
by Quynh Anh Mai

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand
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Room 4

15.30-16.00

15) The Factors Related to the PRK Implant Clinical Outcomes: A 2-year Retrospective study
(#56)
by Kyaw Zin Thein

Track 1: Population, Demography, Aging and Migration, Active Aging and Innovation
Track 3: Primary Health Care, Global Health, Health Care Management,

Health Promotion, Health Behaviours, Substance abuse, Addiction studies, Mental Health,
District Health System, Health System Research, Universal Health Care Coverage,

Social Health Protection and Health Security Management, Health Economic,
Behavioural Economic, Health Policy and Administration

Chairperson & Co-Chairperson:

Truc Ngoc Hoang Dang, Ph.D. / Ms. Alina Pant
Committee:

Onuma Zongram, Ph.D.

7) Exploring Utilization Patterns of Thailand’s Three Main Public Health Insurance Scheme
Beneficiaries (#12)
by Pakhun Angsupan

8) Determinants of Long-Term Residence Intention among the Floating Population in
Bangkok Metropolitan Region (BMR): The Moderating Role of Spatial Context (#26)
by Nuntanujch Limgamoltipaya

9) Key Determinants of Under-Five Mortality for Policy Focus: Economic Status, Healthcare
Access, or Maternal Education? (#10)
by Wai Yan Htun

10) Mental Well-Being and its Associated Factors in High School Students in Nakhon
Ratchasima Province, Thailand (#06)
by Nuchanat Chittaku

11) Walking Without Sight: A Cross-Sectional Analysis of Walkway Accessibility Among
Visually Impaired Individuals in Thailand (#20)
by Namtip Ruchatachat

12) When “He Has to Be at Work” Becomes a Barrier to Male Involvement in Family
Planning in Peri-urban Yangon, Myanmar (#13)
by Su Pwint Phyu

Wrap Up & Evaluation
MC: Asst. Prof. Anchalee Prasansuklab, Ph.D. / Asst. Prof. Anuchit Phanumartwiwath,
Ph.D.

Outstanding Award and Closing
Prof. Chitlada Areesantichai, Ph.D.
Dean, College of Public Health Sciences, Chulalongkorn University

MC: Asst. Prof. Anchalee Prasansuklab, Ph.D. / Asst. Prof. Anuchit Phanumartwiwath, Ph.D.

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand
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List of Manuscripts

SESSION 1: Communicable Diseases (CD) and Non-Communicable Diseases (NCD), Sexual
and Reproductive Health and Rights, Gender and Sexuality, Violence Against Women and
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USE AMONG THAI UNDERGRADUATE STUDENTS IN BANGKOK
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ABSTRACT

Introduction: The prevalence of electronic cigarettes (e-cigarettes) has risen significantly in recent years,
particularly among young adults. Their use has been linked to a higher likelihood of initiating traditional
cigarette smoking, posing serious public health concerns. The Bangkok Metropolitan Region, as Thailand’s
most urbanized area with dense university populations, represents a key demographic for such behavior.
Objective: This cross-sectional study aimed to determine the prevalence of e-cigarette use and identify
associated factors among Thai undergraduate students in the Bangkok Metropolitan Region.

Methodology: A cross-sectional study was conducted at six universities in the region. A total of 482 students
participated via convenience sampling through an online survey. A self-administered questionnaire was used
to collect data on perceived stress, social influence, attitudes toward e-cigarettes, and usage patterns. Chi-
square tests and multiple logistic regression were applied to examine associations between independent
variables and e-cigarette use, with statistical significance set at p < 0.05.

Results: Among 482 participants, the majority were female and aged between 18-26 years. The current use
prevalence of e-cigarettes was 8.5%. E-cigarette use was significantly associated with positive attitudes
toward e-cigarettes and social influences from siblings, friends, colleagues, and romantic partners. Logistic
regression analysis identified positive attitudes toward e-cigarettes as the strongest predictor (aOR = 49.86, p
< 0.001), followed by having a romantic partner who uses e-cigarettes (aOR = 8.88, p = 0.002) and friends
who use e-cigarettes (aOR = 6.05, p < 0.001).

Conclusion: Among Thai undergraduate students, a positive attitude toward e-cigarettes is the most influential
predictor of use, increasing the odds nearly 50-fold. Having a romantic partner or friends who use e-cigarettes
also significantly increases the likelihood of use. Interventions should target social networks and focus on
shifting perceptions to reduce uptake.

Keywords: attitude, Bangkok, e-cigarette use, young adults, social influence, prevalence

INTRODUCTION

In recent years, the popularity of
electronic cigarettes (e-cigarettes) has grown
rapidly, sparking ongoing debate about their
implications for public health. Marketed as a
safer alternative to conventional cigarettes, e-
cigarettes have appealed both to smokers seeking
cessation aids and to younger individuals
attracted by their modern designs and diverse
flavors. However, growing evidence indicates

that e-cigarettes carry significant health risks,
including nicotine addiction and the potential to
initiate combustible cigarette use, particularly
among adolescents and young adults(1).

The National Institute of Health defines
e-cigarettes as devices resembling cigarettes,
cigars, or pens that do not contain tobacco but
operate via batteries and vaporize a solution
containing nicotine, flavorings, and other
chemicals potentially harmful to users. The core
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public health concern revolves around their social
impact on teenagers and young adults. The World
Health Organization (WHO) has warned of a
significant increase in tobacco smoking initiation
linked to e-cigarette use (2). A systematic review
study conducted by Soneji S, 2017 (1) reported
that among adolescents and young adults aged 14
to 30 years old, the probability of initiating
cigarette smoking was 23.2% among ever e-
cigarette users compared to 7.2% among never
users. Similarly, Leventhal, 2015 (3) found that
e-cigarette ever users were more likely than never
users to begin using combustible tobacco at both
6 months (30.7% vs. 8.1%) and 12 months
(25.2% vs. 9.3%).

Globally, the prevalence of e-cigarette
use among younger individuals is 16.8% for ever-
use and 4.8% for current use, with males
generally having higher usage rates(4). National
trends vary significantly. In Thailand, despite
laws prohibiting the sale, importation, and
distribution of e-cigarettes, usage continues to
rise. According to the National Statistical Office,
the prevalence of e-cigarette uses among Thais
aged 15 and older dropped from 0.10% in 2014 to
0.02% in 2017 after a ministerial ban. However,
by 2021, it had surged to 0.14%, representing a
seven-fold increase(5).

Age has consistently emerged as a
significant factor, with those aged between 18 to
24 years old exhibiting the highest rates of e-
cigarette use globally(6). Gender associations are
less consistent and vary by region. Family and
peer smoking behaviors are more robustly linked
to e-cigarette initiation among adolescents and
young adults. Those with friends or family
members who use e-cigarettes are significantly
more likely to do so themselves(7).

Advertising also plays a role. A
systematic review of 29 studies found that
exposure to tobacco-related content on social
media is significantly associated with increased
lifetime tobacco use and susceptibility, a trend
that likely extends to e-cigarettes(8). Stress level
was also found as the significant associated
factors influencing the likelihood of e-cigarette
use among adolescents. Studies have found that
higher levels of perceived stress associated with
increased e-cigarette use. In addition, attitudes
toward e-cigarettes are another critical factor. A

cross-sectional study found that dual users
perceived e-cigarettes as less harmful than non-
users did. Compared to non-users, all user groups
reported  significantly  lower  perceived
addictiveness of e-cigarettes. Interestingly, these
trends extended to perceptions of conventional
cigarettes, although findings were more variable
for e-cigarette-only users(9).

While international studies have
explored these associations, research on the
factors influencing e-cigarette use in the Thai
context, especially among university students in
Bangkok, is limited. Therefore, the aim of this
study is to determine the prevalence of e-cigarette
use and its association with perceived stress,
social influence (family, peers, partners, social
media), and personal attitudes among Thai
undergraduates in the Bangkok Metropolitan
Region.

METHODOLOGY
Research study design

This study employed a cross-sectional
design using a self-administered online
guestionnaire distributed via Google Forms.
The instrument measured three categories of
independent variables, including psychological
factors (e.g., perceived stress), social influences
(e.g., peer and familial exposure), and attitudes
and perceptions toward e-cigarette use. The
dependent variable was categorized as e-
cigarette use.

Research study population

Given the scope of this study, it was
neither feasible nor necessary to include all 18
autonomous universities in the Bangkok
Metropolitan Region. Therefore, the study
employed predetermined selection criteria to
ensure diversity in student backgrounds,
accessibility for data collection, and
institutional support for research activities. The
six selected universities were Chulalongkorn
University, Kasetsart  University, King
Mongkut's University of Technology Thonburi,
Mabhidol University, Srinakharinwirot
University, and Thammasat University. This
area is identified as the most densely populated
region in the country, with individuals aged 18
to 24 years, the target population is within this
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age range and representing about 1.32% of the
total population, amounting to 878,344 people.
Participants who met the following criteria: (1)
currently enrolled as a Thai undergraduate
student at one of the six universities; (2) aged
18 years or older; (3) able to access the internet
and complete an online questionnaire; and (4)
willing to provide informed consent; were
recruited into the study.

Data collection

The guestionnaire link was
disseminated using a snowball sampling
method through social and academic networks,
including friends and peers. Data collection was
conducted within a 2-month timeframe. After
reading the consent form, students were asked
to provide their email address and university
name. Personal identifications were not
collected to maintain anonymity. Email
addresses were used solely to prevent duplicate
submissions.

Data Analysis

Data were analyzed using SPSS version
29, licensed to Chulalongkorn University.
Descriptive statistics (frequencies and percentages)
were used for categorical variables. For continuous
data, the Kolmogorov—Smirnov test was applied to
assess normality. Means and standard deviations
were reported for normally distributed variables,
while medians and interquartile ranges (IQRS)
were reported for non-normal distributions. For the

dependent variable (current e-cigarette use),
participants were categorized as “Yes” if they were
current users and ‘“No” otherwise. The 10-item
Perceived Stress Scale (PSS-10) was used to assess
stress levels in the past month. To assess the
perceived influence of family, peers, and social
media on e-cigarette use, the participants were
asked about past/current e-cigarette using status
by people in their social circle and the frequency
of social media exposure to e-cigarette content.
For Attitude, 5 Likert- scales were employed
and classified into two groups using median and
IQR (since the data were not normally
distributed). Variables showing a p-value < 0.05
were included in the multiple logistic regression
model. Adjusted odds ratios (aOR) and 95%
confidence intervals (CI) were reported, with
significance set at p < 0.05.

RESULTS

The prevalence of current e-cigarette
use among Thai undergraduate students in the
Bangkok Metropolitan Region was 8.5% (Table
1), indicating that nearly one in ten students
currently used e-cigarettes. The majority
(91.5%) were non-current users. The majority
of students demonstrated as female (63.1%),
Moderate Stress (64.3%), never exposed to e-
cigarette content on their social media platforms
(45.4%), and had Negative Attitude toward E-
cigarette use (53.7%). Moreover, most of
participants reported had no e-cigarette users
within their family and friends (Table 2).

Table 1 E-cigarette Use Status of the Study Participants (n = 482)

E-cigarette status

Frequency (n=482)

Percent (%)

Non-Use

Current User
Total

91.5%

8.5%
100.0%

Table 2 Descriptive finding of Gender, Psychological Influences, Social Influences, and Attitude and

Perception Toward E-cigarette use (n = 482)

Factors Frequency (n) Percentage (%)
Gender
Male 141 29.3
Female 304 63.1
LGBTQIAN+ 37 7.7

Perceived Stress
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Factors Frequency (n) Percentage (%)

Low Stress 134 27.8

Moderate Stress 310 64.3

High Perceived stress 38 7.9

Mean (SD) 17.38 (6.505)

Range (min-max) 0-36
Father E-cigarette Use

Non-Use 466 96.7

Current Use 16 3.3
Mother E-cigarette Use

Non-Use 479 99.4

Current Use 3 0.6
Sibling E-cigarette Use

Non-Use 442 91.7

Current Use 40 8.3
Friends E-cigarette Use

Non-Use 365 75.7

Current Use 117 24.3
Colleagues E-cigarette Use

Non-Use 228 47.3

Current Use 254 52.7
Romantic Partner E-cigarette Use

Non-Use 178 36.9

Current Use 21 4.4

No Partner 283 58.7
Social Media related Content Exposure

Never 219 45.4

Rarely 156 32.4

Sometimes 75 15.6

Often 23 4.8

Very Often 9 1.9
Attitude and Perception

Negative Attitude (<18) 259 53.7

Positive attitudes (>18) 223 46.3

Median (Q1 and Q3) 18 (13-25)

Range (min-max) 11-53

The results of Chi-square analyses
(Table 3) revealed several significant
associations. The association was found
between e-cigarette use and positive attitudes
toward e-cigarettes (p < 0.001). Social
influences also showed strong associations such
as students who had siblings (p < 0.001), friends
(p < 0.001), colleagues (p = 0.002), or romantic
partners (p < 0.001) who used e-cigarettes were
significantly more likely to be users themselves.

College of Public Health Sciences,

On the other hand, gender, stress level, parental
smoking status, and frequency of social media
exposure, were not significantly associated with
e-cigarette use. Although stress level was
initially hypothesized to be a contributing
factor, Figure 1 shows no meaningful difference
in stress scores between users and non-users,
further supporting the non-significance of stress
in the bivariate analysis.
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Table 3 Association between Gender, Psychological Influences, Social Influences, Attitude and
Perception Toward E-cigarette use, and E-cigarette use (N=482)

E-cigarette smoking status

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand

(n = 482) Chi-square p-value
General Current Smokers Non-current
Characteristics (n, %) Smokers (n, %)
Gender
Male 17 (3.50%) 124 (25.7%) 3.987 0.136
Female 20 (4.10%) 2848.9%)
LGBTQIAN+ 4 (0.80%) 33 (6.8%)
Stress Level
Low Stress 12 (2.5%) 122 (25.3%) 0.312 0.856
Moderate Stress 25 (5.2%) 285 (59.1%)
High Perceived Stress 4 (0.8%) 34 (7.1%)
Father
Nonsmoker 40 (8.3%) 426 (88.4%) 0.108 0.742
Current smoker 1 (0.2%) 15 (3.1%)
Mother
Nonsmoker 40 (8.3%) 439 (91.1%) 2.391 0.122
Current smoker 1 (0.2%) 2 (0.5%)
Sibling
Nonsmoker 31 (6.4%) 411 (85.3%) 15.247 < 0.001***
Current smoker 10 (2.1%) 30 (6.2%)
Friends
Nonsmoker 10 (2.1%) 355 (73.7%) 64.247 < 0.001***
Current smoker 31 (6.4%) 86 (17.8%)
Colleagues
Nonsmoker 10 (2.1%) 218 (45.2%) 9.438 0.002**
Current smoker 31 (6.4%) 223 (46.3%)
Romantic Partner
Nonsmoker 10 (2.1%) 168 (34.9%) 54.603 < 0.001***
Current smoker 11 (2.3%) 10 (2.1%)
Do not have partner 20 (4.1%) 263 (54.6%)
Social Media Approach
Never 13 (2.7%) 206 (42.7%) 5.323 0.256
Rarely 16 (3.3%) 140 (9.0%)
Sometimes 7 (1.55) 68 (14.1%)
Often 3 (0.6%) 20 (4.1%)
Very Often 2 (0.4%) 7 (1.5%)
Attitude and Perception Toward E-cigarette use @
Negative Attitude 1 (0.2%) 258 (53.5%) 47.33 < 0.001***
Positive Attitude 40 (8.3%) 183 (38.0%)
a= Attitude and Perception Toward E-cigarette use categorized using median score (median = 18.00)
*= p-value < 0.05, **= p-value < 0.01, ***=p-value < 0.001
6
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Figure 1 Comparison of Stress Levels Between Non-Smokers and E-Cigarette Users

Distribution of Stress Levels by E-Cigarette Use Status
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The multiple logistic regression analysis
(Table 4) revealed several significant predictors
of e-cigarette use among participants. The most
influential factor was a positive attitude toward e-
cigarettes, which increased the odds of use by
nearly 50 times (aOR = 49.864, p < 0.001). Social
influences also played a substantial role such as
participants with friends who used e-cigarettes
were more than six times as likely to be users

m Current Smoker

themselves (aOR = 6.046, p < 0.001). While those
with romantic partners who used e-cigarettes
were nearly nine times more likely to engage in
use (aOR = 8.88, p = 0.002). In contrast, factors
such as perceived stress, frequency of social
media exposure, and smoking behaviors of
family members or colleagues were not
statistically significant in predicting e-cigarette
use.

Table 4 Logistic Regression Analysis of Factors Associated with E-Cigarette Use, Showing Adjusted
Odds Ratios (aOR), 95% Confidence Intervals (Cl), and Significance Levels

Variables E-cigarette smoking status
95% CI
p-value aOR Lower Upper

Social Influences
Sibling

Nonsmoker Ref

Current smoker 0.255 1.768 0.663 4,716
Friends

Nonsmoker Ref

Current smoker <.001*** 6.264 2.549 15.398
Colleagues

Nonsmoker Ref

Current smoker 0.919 0.951 0.364 2.485

Romantic Partner
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Nonsmoker Ref

Current smoker <.001*** 8.296 2.39 28.795

Do not have partner 0.248 1.662 0.702 3.938
Attitude and Perception Toward E-cigarette use

Negative Attitude Ref

Positive Attitude <.001*** 30.066 3.988 226.639

*=p-value < 0.05, **= p-value < 0.01, ***=p-value < 0.001

DISCUSSION

The findings of this study revealed that
8.5% of the participating university students
were current e-cigarette users. Although this
prevalence appears lower than in some previous
Thai studies, it still reflects a noteworthy public
health concern, particularly given Thailand’s
legal ban on e-cigarette sales and possession.
For example, a 2021 study among college
students in Bangkok reported a higher current
use rate of 22.2% (10), and national youth
surveys have shown increasing trends in e-
cigarette experimentation. This underscores the
need for continued surveillance and the
development of university-level interventions
that address both behavior and perception.

Students who reported having friends
who currently use e-cigarettes were more than
six times more likely to be current users
themselves (aOR = 6.264, 95% CIl: 2.549—
15.398, p < 0.001). This aligns with findings
from prior studies suggesting that peer influence
plays a dominant role in shaping smoking
behavior among adolescents and young adults
(11). Peers often act as behavior models and
sources of e-cigarette access, thus normalizing
use and diminishing perceived risks.

Students with romantic partners who
currently smoked e-cigarettes were significantly
more likely to use themselves (aOR = 8.296, 95%
Cl: 2.390-28.795, p < 0.001). This observation
reflects the intimate influence of close
relationships, where attitudes and behaviors,
including substance use, are often shared or
reciprocated (12)

Most notably, students with positive
attitudes toward e-cigarettes were found to be
30 times more likely to use them compared to
those with negative attitudes (aOR = 30.066,
95% CI: 3.988-226.639, p < 0.001). This
extremely high adjusted odds ratio underscores
the critical role of perception in health behavior.

Positive attitudes may stem from beliefs that
e-cigarettes are less harmful than traditional
tobacco products, as well as from perceptions of
e-cigarettes as trendy or socially acceptable
(13). As attitudes are potentially modifiable,
these findings emphasize the need for health
communication strategies that reshape beliefs
around the risks and social implications of vaping.

CONCLUSION

This study assessed the prevalence and
perdictors of e-cigarette use among undergraduate
students in the Bangkok Metropolitan Region.
While the overall prevalence remains relatively
modest at 8.5%, the analysis identified two key
predictors which are positive attitudes toward e-
cigarettes and social influence, particularly from
friends and romantic partners.

These  findings  emphasize  that
interpersonal dynamics and personal beliefs have
a greater impact on e-cigarette use than individual
stress levels or social media exposure. To address
this issue effectively, public health strategies
should focus on peer-oriented interventions,
campaigns that shift attitudes, and education that
challenges the normalization of vaping behaviors
in social settings.

Future  research  should  explore
longitudinal trends in usage and evaluate how
factors such as policy shifts, digital environments,
and public health messaging influence behavior.
Such insights will be essential to strengthening the
evidence base for effective prevention and control
of e-cigarette use in Thailand.

RECOMMENDATION

Based on the findings, it is recommended
that public health authorities and educational
institutions implement targeted interventions
aimed at reducing e-cigarette use among young
adults. Programs should focus on correcting
positive misconceptions about e-cigarettes
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through health education and awareness
campaigns. Since peer and partner relationships
strongly influence usage, peer-led initiatives and
group-based discussions may be especially
effective. Furthermore, incorporating e-cigarette
education into university health curriculums can
help young people develop critical thinking about
tobacco-related behaviors. Lastly, ongoing
monitoring and research should be encouraged to
track trends and evaluate the effectiveness of
intervention strategies over time.

ETHICAL DECLARATION

In this study, primary data were utilized
from google form research survey, the
guestionnaire were approved by the Research
Ethics Review Committee for Research
involving Human Research Participants, Group
1, Chulalongkorn University. While this
research was translated into Thai. Additionally,
the research was adhered to established ethical
guidelines.

LIMITATIONS

This study has several limitations. First,
its cross-sectional design prevents conclusions
about causality; associations found do not
confirm whether certain factors, like positive
attitudes, cause or result from e-cigarette use.
Second, the findings may not generalize to all
Thai youth, as the sample focused only on
undergraduate students in six Bangkok-based
universities, excluding rural, vocational, and
graduate populations. Lastly, reliance on self-
reported online data introduces potential biases
such as recall and social desirability bias. Despite
these issues, the study offers important insights
for future research and policy.

ACKNOWLEDGEMENT

The researcher would like to express
sincere gratitude to all participants who
willingly contributed their time and responses to
the survey. This research was partially
supported by the start-up fund from the College
of Public Health Sciences, Chulalongkorn
University.

REFERENCES

1.

Soneji S, Barrington-Trimis JL, Wills TA,
Leventhal AM, Unger JB, Gibson LA, et al.
Association between initial use of e-
cigarettes and subsequent cigarette smoking
among adolescents and young adults: a
systematic review and meta-analysis.
JAMA Pediatr. 2017;171(8):788-97.

World Health Organization (WHO).
Tobacco: e-cigarettes. Geneva: WHO;
2024. Available from:
https://www.who.int/news-room/questions-
and-answers/item/tobacco-e-cigarettes
Leventhal AM, Strong DR, Kirkpatrick
MG, Unger JB, Sussman S, Riggs NR, et al.
Association of electronic cigarette use with
initiation of combustible tobacco product
smoking in early adolescence. JAMA.
2015;314(7):700-7.

Salari N, Rahimi S, Darvishi N,
Abdolmaleki A, Mohammadi M. The
global prevalence of e-cigarettes in youth: a
comprehensive systematic review and
meta-analysis. Public Health Pract.
2024;7:100506.

Ministry of Public Health Thailand.
Academic information of e-cigarette.
Bangkok: Ministry of Public Health
Thailand; 2024. p. 1-20.

Erhabor J, Boakye E, Obisesan O, Osei AD,
Tasdighi E, Mirbolouk H, et al. E-cigarette
use among US adults in the 2021
Behavioral Risk Factor Surveillance
System survey. JAMA Netw Open.
2023;6(11):2340859.

Wang JW, Cao SS, Hu RY. Smoking by
family members and friends and electronic-
cigarette use in adolescence: a systematic
review and meta-analysis. Tob Induc Dis.
2018;16:1-11.

Donaldson SI, Dormanesh A, Perez C,
Majmundar A, Allem JP. Association
between exposure to tobacco content on
social media and tobacco use: a systematic
review and meta-analysis. JAMA Pediatr.
2022;176(9):878-85.

Cooper M, Loukas A, Harrell MB, Perry
CL. College students' perceptions of risk
and addictiveness of e-cigarettes and

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand


https://www.who.int/news-room/questions-and-answers/item/tobacco-e-cigarettes
https://www.who.int/news-room/questions-and-answers/item/tobacco-e-cigarettes

10.

11.

12.

13.

The 16™ International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

cigarettes. J Am Coll Health.
2017;65(2):103-11.

Chatuthanai S, Jedsadakorn J, Thanapoom
R, Chanchai S, Thitiwat S. Prevalence and
risk factors of e-cigarette users in Thai
college student. Clin Med Res.
2021;10(2):47-52.

Park E, Kwon M, Gaughan MR, Livingston
JA, Chang YP. Listening to adolescents:
their perceptions and information sources
about e-cigarettes. J Pediatr Nurs.
2019;48:82-91.

Luu NM, Bui TT, Phan HT, Oh JK. Peer
influence and use of electronic cigarettes
among adolescents and young adults: a
meta-analysis of prospective studies. Asian
Pac J Cancer Prev. 2025;26(6):2215-23.
Pepper JK, Emery SL, Ribisl KM, Rini
CM, Brewer NT. How risky is it to use e-
cigarettes? Smokers' beliefs about their
health risks from using novel and
traditional tobacco products. J Behav Med.
2015;38(2):318-26.

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand

10



The 16" International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

PSYCHOLOGICAL RESILIENCE AND ITS ASSOCIATED FACTORS AMONG
MYANMAR MIGRANTS IN MAE SOT, TAK PROVINCE OF THAILAND

Yan Myo Aung?, Orapin Laosee!”, Cheerawit Rattanapan?, Piyapong Janmaimool*

TASEAN Institute for Health Development, Mahidol University, Salaya, Phuttamonthon,
Nakhon Pathom 73170, Thailand
*Corresponding Author: Orapin Laosee, ASEAN Institute for Health Development, Mahidol University, Salaya,
Phuttamonthon, Nakhon Pathom 73170, Thailand, E-mail: orapin.lao@mahidol.ac.th

ABSTRACT

Introduction: Myanmar migrants in Mae Sot, Thailand, face stressors related to migration, acculturation,
and socioeconomic challenges, making them vulnerable to mental health problems. Although studies have
conducted about mental health conditions of Myanmar migrants, preventive mental health such as
psychological resilience and its associated factors in Mae Sot remains limited.

Objectives: To assess levels of psychological resilience and examine associated factors among Myanmar
migrants in Mae Sot, Thailand.

Methodology: A cross-sectional study was conducted among Myanmar migrants aged 18 and above, who
had lived in Mae Sot for at least six months. Data was collected through face-to-face interviews using Brief
Resilience Scale (BRS) which is a structured questionnaire that had been developed from validated tools.
Descriptive analysis, chi-square test and binary logistic regression were performed using IBM® SPSS®
version 25.

Results: Of the 241 participants surveyed, 55.6% reported low psychological resilience. Preliminary analysis
using chi-square tests revealed statistically significant associations (p < 0.05) between psychological resilience
and the participants’ sex, acculturative stress, perceived stress, psychological distress, and social support.
Binary logistic regression analysis revealed these associations. Male participants were significantly less likely
to experience low psychological resilience compared to females (COR = 1.482; 95% CI: 1.046-2.096).
Participants with low psychological distress were significantly less likely to report low resilience compared
to those with high distress (COR =3.714; 95% CI: 1.887—-7.549). Similarly, those with low acculturative stress
had significantly lower odds of low resilience compared to those with high acculturative stress (COR = 0.366;
95% CI: 0.142—0.943). Migrants with low perceived stress were also significantly less likely to report low
resilience (COR = 3.968; 95% CI: 1.299-12.195) compared to those with high perceived stress. In addition,
participants with low social support were nearly twice as likely to report low resilience compared to those
with high social support (COR = 1.976; 95% CI: 1.160-3.366).

Conclusion: Over half of the Myanmar migrants surveyed reported low psychological resilience. These
findings highlight the need for tailored mental health strategies, such as culturally sensitive counseling
services, peer support groups, stress management programs, and interventions to enhance social support
networks to strengthen resilience and improve psychological well-being and mental health in this vulnerable
population.

Keywords: Psychological Resilience, Acculturative Stress, Perceived Stress, Preventive Mental Health,
Social Support, Myanmar Migrants

INTRODUCTION
Human migration is the movement of better living conditions, including improved
people from one place to another in search of social and economic opportunities (1). Global
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migration significantly influences public health,
with migrants often encountering unique health
challenges. Migration is often accompanied by
traumatic experiences that can occur before
departure, during the journey, or after
resettlement (2). Their unique stressors, such as
difficult migration journeys and socioeconomic
adversity, can increase their risk of mental
disorders like depression, anxiety, post-traumatic
stress  disorder, Dbipolar  disorder, and
schizophrenia (11).

Migrants face unique challenges such as
undocumented status, labor exploitation, poor
living conditions, and acculturation stressors,
which significantly impact their mental health
and resilience (3). Migrants are particularly
vulnerable to anxiety, depression and post-
traumatic stress disorder (PTSD) due to their
exposure to multiple risk factors, including
violence, war, and political persecution (4). These
challenges exacerbate these difficulties for social
integration of host country highlighting the need
to address both pre- and post-migration factors
when supporting the mental health of migrant
populations (2).

In 2023, 1.3 million Myanmar people
crossed the border, and in the first half of 2024,
over 640,000 entries were reported, most of them
came for work and safety (5). Therefore,
Myanmar migrants in Mae Sot face legal
insecurity, exploitative work conditions, and
rising health needs. Exposure to adverse
experiences has been shown to have negative
consequences on health and wellbeing, though
research on resilience offers a way to anticipate
the appearance of maladaptive responses by
strengthening protective mechanisms (6).

Generally, overall well-being of migrants
can be significantly affected by a lack of
resilience (7). Migrants with lower resilience are
at a higher risk of developing mental health
disorders, such as depression, anxiety, and post-
traumatic stress disorder (PTSD), particularly
evident among forced migrants who face
traumatic experiences (8). Lack of resilience can
hinder migrants' ability to adapt to new social
environments, making difficulties in integrating
into host communities leading to social isolation
and a lack of support networks (7).

Psychological resilience is the capacity to
absorb disturbances and use resources efficiently
and it can contribute to positive functioning and
well-being (9). Migrants with lower resilience are
more likely to experience depression, anxiety,
and post-traumatic stress disorder (PTSD) due to
stressors such as acculturation challenges, social
isolation, and trauma exposure (5, 10).

There is limited research focusing
specifically on psychological resilience and its
interaction with stressors in Mae Sot which
creates a critical gap in understanding the
protective factors that could mitigate mental
health risks.

This study directly addresses this gap by
examining the relationship between
sociodemographic, socioeconomic, migration,
health-related stressors and protective factors
with psychological resilience among Myanmar
migrants in Mae Sot.

Ethical approval was obtained from the
Mahidol University Central Institutional Review
Board (MUCIRB) prior to data collection. Local
community leaders and civil society
organizations in Mae Sot were contacted and
informed about the research. A researcher and
two research assistants were recruited and
received one-day training, which covered
research objectives, ethical considerations, data
confidentiality, and interviewing techniques to
ensure data quality. Data were collected through
face-to-face interviews using a Myanmar-
language structured questionnaire administered
via Kobo Toolbox, which included validation
checks and skip logic to enhance accuracy and
completeness. Questions were clarified using
simple terms under the supervision of the
principal investigator, and responses were
recorded anonymously to ensure confidentiality.
The collected data were reviewed daily for
quality control, and research assistants were
contacted when clarification or verification was
needed. All interview data were securely stored
for one year following data analysis and were
then permanently deleted.

METHODOLOGY

This cross-sectional study investigated
the association between sociodemographic,
socioeconomic, migration- and health-related
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factors, stressors, protective factors, and
psychological resilience among Myanmar
migrants in Mae Sot, Tak Province. Mae Sot
District is purposively selected due to its large
migrant population. Three migrant communities
were randomly chosen, and participants are
selected using probability-proportional-to-size
sampling. Voluntary response sampling is used
during data collection, coordinated with
community leaders.

Standardized and validated tools were
used to assess psychological resilience and
related psychosocial factors. The Brief Resilience
Scale (BRS) was used to measure the ability to
recover from stress, consisting of 6 items rated on
a 5-point Likert scale. The BRS has demonstrated
good internal consistency, with Cronbach’s alpha
ranging from 0.80 to 0.91 across various samples
including migrants (12). It has also shown strong
construct validity and good internal consistency
in previous study of Myanmar migrants (13). The
Interpersonal Support Evaluation List-12 (ISEL-
12) assessed perceived social support across three
dimensions: tangible, appraisal, and belonging
support. The internal consistency of the social
support scale was previously evaluated in a study
among early middle-aged Myanmar migrant
workers, showing a Cronbach’s alpha exceeding
0.80, indicating good reliability  (13).
Acculturative stress was measured using the
Acculturative Stress Scale (ASS-24), which
includes 24 items addressing difficulties migrants
face while adapting to a new cultural
environment. It has demonstrated good internal
consistency showing Cronbach’s alpha of 0.89
and construct validity in previous study of
Myanmar migrant populations (14).

Perceived stress levels were assessed
using the 10-item Perceived Stress Scale (PSS-
10), a widely used instrument for evaluating the
degree to which individuals appraise situations in
their lives as stressful. The previous study sample
for Myanmar migrants has shown content validity
and its Cronbach’s alpha is 0.85 (14). All
instruments were administered in the Myanmar
language using face-to-face interviews, and

culturally adapted translations were reviewed for
clarity and relevance in the local migrant context.

Statistical analysis

Statistical analysis was conducted using
IBM SPSS Statistics version 25. Descriptive
statistics was used to summarize
sociodemographic, socioeconomic, migration-
related, and psychosocial variables. Categorical
variables were presented as frequencies and
percentages, while continuous variables were
described using means and standard deviations.
Binary logistic regression analysis was employed
to examine the association between independent
variables (such as demographic, socioeconomic,
and psychosocial factors) and psychological
resilience. Psychological resilience was treated as
a binary outcome variable based on established
cutoff scores. Crude odds ratios (COR) with 95%
confidence intervals (CI) and p-values were
calculated to identify significant predictors.
Statistical significance was set at p < 0.05.

RESULTS

Table 1 presented the characteristics of
the respondents (n = 241). The sample consisted
of slightly more females than males. The majority
of the participants were aged 30 years and below.
The educational background was nearly equally
divided, with 50.2% having education up to high
school level and 49.8% having university-level or
higher education. Most respondents had stayed in
Mae Sot for more than one year, and were
employed. Regarding marital status, 81.3% were
single, divorced, separated, or widowed, while
only 18.7% were married. A large proportion
(76.3%) did not have health insurance, and 64.7%
lacked legal documentation.

In terms of psychosocial characteristics,
51.9% of respondents reported low social
support. The majority (80.5%) experienced high
levels of psychological distress. Acculturative
stress was reported as low by 52.3% of
participants and high by 47.7%. For perceived
stress, 54.4% of respondents had low levels while
45.6% reported high levels.
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Table 1 Characteristics of respondents (N= 241)

Number Percent (%)

Categories
Sex
Female
Male
Age (years)
30 and below

31 and above
Education level

Did not attend school to high school level

University level and higher
Length of stay
6 months up to 1 year
more than 1 year up to 3 years
more than 3 years
Employment status
Employed
Unemployed
Marital Status
Single/ Divorced/ Separated/ Widowed
Married
Health Insurance
Yes
No
Documentation status
Yes
No
Social Support
Low
High
Level of psychological distress
Low
High
Level of acculturative stress
Low
High
Level of perceived stress
Low
High

130 53.9
111 46.1
194 80.5
47 19.5
121 50.2
120 49.8
39 16.2
88 36.5
114 47.3
147 61

94 39

196 81.3
45 18.7
57 23.7
184 76.3
85 353
156 64.7
125 51.9
116 48.1
47 19.5
194 80.5
126 52.3
115 47.7
131 544
110 45.6

Table 2 showed the association between
independent  variables and  psychological
resilience levels using chi-square tests. Several
factors were found to be statistically significantly
associated with psychological resilience. Sex was
significantly associated with resilience, with a
higher proportion of females (59.2%) reporting

low resilience compared to males (50.5%).
Acculturative stress was significantly related to
resilience (p = 0.033); respondents with high
acculturative stress had a higher proportion of
low resilience (67.0%) compared to those with
low acculturative stress (44.4%). Social support
was also significantly associated; individuals

14

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand



The 16" International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

with low social support had a greater proportion
of low resilience (66.4%) compared to those with
high support (43.1%). Psychological distress
showed a strong association; among those with
high psychological distress, 61.9% had low
resilience, whereas only 29.8% of those with low
distress had low resilience. Perceived stress was

significantly associated with respondents of high
perceived stress were more likely to report low
resilience (64.5%) compared to those with low
perceived stress (47.3%).

Other variables including age, education
level, length of stay, employment status, marital
status, health insurance, and documentation

status, were not significantly associated with resilience levels in this analysis.

Table 2 Association between independent variables and level of psychological resilience using Chi-square

tests (N=241)

Level of psychological P-value
Variables Number resilience (n, %)
Low High

Sex 0.034*
Female 130 77 (59.2) 53 (40.8)
Male 111 56 (50.5) 55 (49.5)

Age 0.795
<30 years old 194 110 (56.7) 84 (43.3)
> 31 years old 47 24 (51.1) 23 (48.9)

Education level 0.171
Did not attend school 121 70 (57.9) 51 (42.1)

to high school level
University level and 120 64 (53.3) 56 (46.7)

lower

Length of stay 0.231
6 months up to 1 year 39 22 (56.4) 17 (43.6)
more than 1 year up to 88 55 (62.5) 33(37.5)

3 years
more than 3 years 114 57 (50) 57 (50)

Employment status 0.837
Unemployed 94 55 (58.5) 39 (41.5)
Employed 147 78 (53) 69 (47)

Marital Status 0.088
Single/ Widowed/ 196 115 (58.7) 81 (41.3)

Separated
Married 45 19 (2.2) 26 (57.8)

Health insurance 0.068
Yes 57 24 (42.1) 33(57.9)
No 184 110 (59.8) 74 (40.2)

Documentation status 0.764
Yes 85 46 (54.1) 39 (45.9)
No 156 88 (56.4) 68 (43.6)

Level of acculturative stress 0.033*
Low 125 56 (44.4) 70 (55.6)
High 116 77 (67) 38 (33)

Social support 0.036*
Low 125 83 (66.4) 42 (33.6)
High 116 50 (43.1) 66 (56.9)
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Level of psychological P-value
Variables Number resilience (n, %)
Low High
Level of psychological distress 0.000*
Low 47 14 (29.9) 33(70.2)
High 194 120 (61.9) 74 (38.1)
Level of perceived stress 0.020%*
Low 131 62 (47.3) 69 (52.7)
High 110 71 (64.5) 39 (35.5)

Table 3 presents the results of binary
logistic regression analysis examining factors
associated with low psychological resilience.
Several variables were found to be significantly
associated with low resilience. Males were less
likely to have low resilience compared to females
(COR = 1.482, p = 0.029), suggesting females
were more likely to report low resilience.
Participants with lower education levels (high
school or below) were significantly more likely to
have low resilience than those with university-
level education or higher (COR = 3.215, p =
0.021). Those with high acculturative stress had
significantly greater odds of low resilience
compared to those with low stress (COR =2.731,

p = 0.037). Respondents with low perceived
stress were less likely to have low resilience
compared to those with high perceived stress
(COR =3.968, p =0.048), indicating a protective
effect. Individuals with low social support were
nearly twice as likely to report low resilience
compared to those with high support (COR =
1.976, p = 0.012). Participants with low
psychological distress were significantly less
likely to report low resilience than those with high
distress (COR = 3.714, p < 0.001), showing a
strong protective effect. Other variables, such as
age and marital status, were not significantly
associated with low resilience in this analysis.

Table 3 Binary logistic regression analysis of some variables associated with low psychological resilience

Level of psychological
Predictor variable Category resilience COR (95% CI) p-value
Low (%) High (%)
Age >30 years (Ref) 24 (51.1) 23 (48.9) 1.255 0.436
<31 years 110 (56.7) 84 (43.3) (0.663-2.377) '
Sex Female (Ref) 77 (59.2) 53 (40.8) 1.482 0.029%
Male 56 (50.5) 55 (49.5) (1.046-2.096) '
Marital Status (Sﬁré%e/ Other 115 (58.7) 81 (41.3) 1.629 o127
Married 18 (40.0) 27 (60.0) (0.871-3.046)
Level of education  University level
and above (Ref) 64(33.3) 36.(46.7) 3.215 0.021*
lse\lillgh school 70 (57.9) 51 (42.1) (1.190- 8.696)
Level of Low (Ref) 56 (44.4) 70 (55.6) 2.731 0.037*
acculturative stress  High 77 (67.0) 38(33.3) (1.061-7.033) ’
Level of perceived  High (Ref) 71 (64.5) 39 (35.5) 3.968 0.048%
stress Low 62 (47.3) 69 (52.7) (1.299- 12.195) '
Level of social High (Ref) 50 (43.1) 66 (56.9) 1.976 0.012%
support Low 83 (66.4) 42 (33.6) (1.160- 3.366) '
High (Ref) 119 (61.3) 75 (38.7) 3.714 0.000*
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Level of psychological
Predictor variable Category resilience COR (95% CI) p-value
Low (%) High (%)
Level of Low (1.887-7.549)
psychological 14 (29.8) 33 (70.2)
distress
Table 4 presents the distribution of with little trouble”) received the highest

responses to the six items of the Brief Resilience
Scale (BRS), which measures the ability to
recover from stress. Items 2, 4, and 6 are
negatively worded and reverse coding was used
to interpret accurately. Overall, the findings
reveal a mixed level of self-perceived resilience
among respondents. Among 241 participants
surveyed, 55.6% reported low psychological
resilience, for positively worded statements such
as “I tend to bounce back quickly after hard
times” and “It does not take me long to recover
from a stressful event”, a large proportion of
respondents selected “neutral” (54% and 38%,
respectively). This  suggests that many
individuals may be uncertain about their ability to
recover from difficult experiences. However,
item 5 (“I usually come through difficult times

agreement (42% combined strongly agree and
agree), indicating that some respondents do view
themselves as relatively resilient.

For the negatively worded items, the
majority of participants disagreed. For example,
58% disagreed or strongly disagreed with “I have
a hard time making it through stressful events”,
and 51% disagreed with “It is hard for me to snap
back when something bad happens”. These
responses reflect a tendency to deny vulnerability
and indicate more resilience. In summary, while a
portion of respondents demonstrate traits of
resilience, the overall pattern reflects moderate
psychological resilience, with many participants
unsure about their capacity to recover from
adversity.

Table 4 Percentages of respondents according to items of Brief Resilience Scale (BRS)

Strongly Agree Neutral Disagree SFroneg
agree disagree
1. | tend to bounce back quickly after hard 7% 26% 54% 10% 3%
times.
*2. | have a hard time making it through 0% 6% 36% 49% 9%
stressful events.
3. It does not take me long to recover from 5% 20% 38% 32% 6%
a stressful event.
*4. 1t is hard for me to snap back when 2% 11% 36% 43% 8%
something bad happens.
5. 1 usually come through difficult times 5% 37% 44% 12% 3%
with little trouble.
*6. | tend to take a long time to get over 1% 18% 40% 35% 7%

setbacks in my life.

*Negatively worded items with reverse coding for analysis

DISCUSSION
This study examined the
sociodemographic and psychosocial

characteristics associated with psychological

resilience among migrant respondents in Mae
Sot. The findings revealed that a substantial
proportion of participants experienced low
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resilience,  particularly = among  females,
individuals with lower educational attainment,
those with high acculturative and perceived
stress, low social support, and high psychological
distress. Statistically significant associations
were observed between resilience and these key
psychosocial factors. In contrast, variables such
as age, marital status, employment, length of stay,
health insurance, and documentation status did
not show significant associations with resilience
levels.

Binary logistic regression analysis
further confirmed that low educational level, high
acculturative stress, low social support, and high
psychological distress were significant predictors
of low psychological resilience. Importantly,
perceived stress and psychological distress
emerged as strong influencing factors,
highlighting the impact of mental health burdens
on resilience capacity.

RECOMMENDATIONS

Over half of the Myanmar migrants
surveyed reported low psychological resilience.
These findings highlight the need for tailored
mental health strategies, such as culturally
sensitive counseling services, peer support
groups, stress management programs, and
interventions to enhance social support networks
to  strengthen resilience and  improve
psychological well-being and mental health in
this vulnerable population.

To address the factors associated with
low psychological resilience among Myanmar
migrants, several key recommendations are
proposed. First, community support mechanisms
should be strengthened by developing culturally
appropriate programs such as migrant peer
groups, community spaces, and psychosocial
activities that foster emotional connections and
reduce social isolation. Second, access to mental
health services should be enhanced through the
implementation of mobile or community-based
interventions in migrants’ native language, which
can more effectively address stress, trauma, and
acculturation challenges. Third, promoting
educational and skill-building opportunities,
including non-formal education, vocational
training, and legal documentation can improve
migrants’ adaptability, self-efficacy, and social

integration. Moreover, further research using
longitudinal or mixed-methods designs is
recommended to explore causal relationships
between stressors, coping mechanisms, and
resilience, and to validate the use of resilience-
related scales in migrant populations.
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ABSTRACT

Introduction: The practice of breastfeeding non-biological children, commonly referred to as “wet
nursing”, has a long-standing history across various cultures. Although extensively discussed in
Western literature, wet nursing is underexplored in Southeast Asian settings, particularly in Myanmar.
In emergency contexts, where maternal breastfeeding may be disrupted, wet nursing may serve as an
important practice to ensure infant nutrition. However, there is limited research documenting this
phenomenon in Rakhine State of Myanmar.

Objective: This study aimed to explore wet nursing situations among lactating women residing in
Rakhine State, Myanmar during emergencies.

Methodology: A qualitative approach was adopted using semi-structured interviews with fifteen
lactating women conducted in Sittwe, Capital of Rakhine in June 2025. Exploring three key themes
covering awareness, perceived benefits and cultural acceptability (support) of wet nursing, all interviews
were audio-recorded, transcribed and analysed thematically using MAXQDA software.

Results: Fifteen lactating women were interviewed, with nine having breastfed non-biological children.
Four key themes emerged. “Compassion and Nurturing” revealed mothers breastfed other babies to ensure
adequate feeding, believing their breast milk would protect infants from diseases and diarrhoea. Many
expressed joy and satisfaction from nurturing other babies. “Rare but Time-honoured” highlighted while
wet nursing existed in society through family traditions, mothers described it was uncommon but utilized
during maternal death or breastfeeding difficulties. “Nameless” showed most participants reported no
specific cultural term for wet nursing. Despite support from lactating women and husbands, limited
broader community support was a shared concern revealed as “Unrecognised and Unsupported”.
Conclusion: Wet nursing remains a compassionate and functional practice among women in Rakhine
State, particularly during emergencies. Yet it exists in a quiet space, acknowledged privately but lacking
societal support or formal visibility. These findings suggest an opportunity for the Myanmar Nutrition
Cluster and related partners to formally promote wet nursing as a life-saving practice during emergencies,
using culturally sensitive community engagement strategies.

Keywords: Breastfeeding, Emergency, Rakhine, Wet Nursing

INTRODUCTION In some cases, adoptive families may lack

Breastfeeding is recognized as a life-
saving intervention that supports optimal
growth and development in children. Initiating
breastfeeding within the first hour of birth,
practicing exclusive breastfeeding for the first
six months, and continuing up to two years or
beyond can prevent over 820,000 child deaths
annually worldwide (1). However, not all
mothers are able to breastfeed due to medical
conditions such as chemotherapy, the use of
contraindicated medications, or maternal death.

access to a lactating mother (2, 3).

To address these gaps, the World
Health Organization (WHO) recommends a
hierarchy of infant feeding options. These
include expressed breast milk from the infant’s
own mother, breast milk from a healthy wet
nurse, re-lactation, donor milk from human
milk banks, and, when necessary, formula
feeding using a cup (4). In emergency settings,
where infants face heightened risks of
malnutrition, illness, and death, breastfeeding
remains the most effective intervention, and
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wet nursing is one of the primary alternatives to
ensure survival (5).

Wet nursing, the act of breastfeeding a
non-biological child, is an ancient practice
shaped by social and cultural traditions (6).
Historically, it was employed in cases of
maternal death, illness, or lactation failure, and
even for social reasons such as preserving
fertility or strengthening familial bonds.
However, its prevalence declined in the 19™
century due to rising use of formula, declining
maternal mortality, and its marginalization
within medical practice (7, 8). Nonetheless,
contemporary studies have documented its
continued, albeit rare, practice, especially
during emergencies when infants are separated
from their mothers or maternal breastfeeding is
not feasible (9-11).

Myanmar has faced escalating conflict
since the military coup on February 1, 2021
(12). As of recent reports, over 3.5 million
people are internally displaced, with the highest
proportions in Sagaing (35.74%), Rakhine
(15.02%), and Magway (7.24%) regions (13).
Rakhine State alone accounts for over 520,000
displaced individuals, the second highest in the
country (13). Political instability has severely
restricted humanitarian access, leading to
widespread malnutrition among mothers and
limiting access to clinics and nutritional support
(14). In many cases, mothers were unable to
produce breast milk, forcing infants to rely on
diluted powdered milk (15). UNICEF also
reported a rise in infant orphans, with many
depending entirely on infant formula due to the
sociocultural limitations around wet nursing in
Rakhine and Shan states (16). Therefore, a
comprehensive understanding of wet nursing is
critical to developing culturally sensitive
guidelines that help save infants’ lives in
emergencies.

Despite its historical and practical
relevance, wet nursing remains underexplored
in global and regional research, particularly
within emergency settings. To the best of our
knowledge, no study has specifically examined
wet nursing practices in Rakhine State. This
study seeks to fill that gap by exploring the
realities of wet nursing among lactating women
during emergencies in Rakhine, Myanmar.

METHODOLOGY

Study Design

This study employed a cross-sectional
qualitative design using in-depth interviews.

Study Setting and Period

This study was conducted in Sittwe, the
capital of Rakhine State, Myanmar, in June
2025. Sittwe is a coastal area that has been
significantly affected by protracted conflict and
displacement.

Sampling and Participant Recruitment

This study used the purposive sampling
technique to recruit fifteen lactating women for
an in-depth interview. Trainings for research
assistants covered explanation of interview
questions, interview techniques and practical
sessions. Door to door method was used to
recruit participants who were currently
lactating, 18 years and above, and resided in
Rakhine at least 6 months.

In-depth Interviews

In-depth interview questions were
composed of six items covering the topic of
awareness regarding wet nursing, local term of
wet nursing, perceived benefits as well as
cultural acceptability. To ensure validity, the
questionnaire was reviewed by three academic
experts. The back-to-back translation (English
to Burmese) was confirmed by two experts to
heighten linguistic correctness and cultural
adequacy.
With voluntary participation, trained research
assistants conducted face-to-face in-depth
interviews in private settings, such as
participants’ homes, to ensure comfort and
confidentiality. A semi-structured interview
guide was used to facilitate the discussion. Each
interview lasted approximately 10 to 15
minutes and was audio-recorded with
participants’ consent to ensure accurate data
capture.

Data Analysis

The principal researcher transcribed the
audio records and familiarized the data
following Braun and Clarke’s six-step
framework. Thematic analysis was applied to
identify recurrent themes, analyze, and report
patterns using six phases (17). The data was
imported into the MAXQDA Analytics Pro
software (Version 24.5.1), recommended by
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Creswell (18) for analysis inductively. After the
data familiarization process, the highlighted
key concepts and identified segments on written
memos were assigned as codes. The research
team reviewed initial codes derived the
narratives, along with memos and assigned
segments, and finalized the coding framework
including codes, sub-themes and main themes.
After compiling and checking the data
situation, the principal researcher conducted a
peer review with the team to ensure the result’s
credibility.

RESULT
The thematic analysis found that four
themes, “Compassion and Nurturing”, “Rare but

Time-Honored”, “Nameless: Culturally Present,
Linguistically Absent”, and “Unrecognized and
Unsupported” were rooted among the lactating
mothers. The descriptive analysis reports the
demographic characteristics of the participants.

Demographic Characteristics

The median age of participants was 30
years (range: 20-40), and the median household
size was 6 members (range: 4-10). As shown in
Table 1, most participants (80%) lived in
nuclear family settings, and 93% were married.
The predominant religions represented were
Buddhism (46.7%) and Islam (40%), reflecting
the religious diversity within the study setting.

Table 1 Demographic characteristics of the participant (n=15)

Demographic Characteristics Number Percentage
Age (years)
18-29 7 46.7
30-40 8 53.3
Household Member
<5 3 20.0
>5 12 80.0
Family Type
Nuclear 12 80.0
Extended 3 20.0
Marital Status
Married 14 93.3
Divorced 1 6.7
Religion
Buddhist 7 46.7
Islam 6 40.0
Hindu 2 13.3

Results from Thematic Analysis
Theme 1: Compassion and Nurturing
Mothers mentioned wet nursing not as
a normal act, but as a deeply compassionate and
communal act. It was often initiated to protect
the lives of infants whose mothers had died or
were unable to breastfeed. The codes “Feel
satisfied” could support this theme.

“I feel satisfied with the support to
breastfeed other babies” (ID-13)

“There is no harm in doing it (wet nursing)
and the mother feels satisfied” (ID-3)

Mothers expressed their ‘“Nurturing
essence” for letting the baby feel full and stop
agitation due to hunger. Some acknowledged
the immunoenhancing and disease-preventive
effects of breastmilk on life-threatening
diarrhea, pneumonia, and malnutrition. The
infant’s distress signals, such as crying, is a
powerful stimulus for triggering their lactating
kinship and wet nurse. “Be full”, “Free from
frequent diseases”, and “Heartbroken” are the
codes supporting the Compassionate and
Nurturing care regarding the wet nursing.
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“Baby’s stomach will be full due to
breastfeeding from a wet nurse. It is good to
get breastmilk from a wet nurse” (ID-3).

“Even though a baby’s mother cannot produce breastmilk, it is important to get breastfed from a
wet nurse So that babies will be free from frequent diseases such as diarrhea and malnutrition”

(ID-10,5)

“I breastfed that mother’s baby who was hungry, as I felt heartbroken and could not bear to see the

baby crying” (ID-15)

Theme 2: Rare but Time-honored

Only a few mothers had seen wet
nursing practiced, with the majority noting it
was not a common practice in their community.
Neighboring lactating mothers only served as
wet-nurses in cases of maternal death,
breastfeeding difficulties, and absence due to
urgency. They believed that biological mothers,
formula feeding, and awareness of wet-nurse-
induced diseases were causing this practice to
be seldom in the community.

“l think people in the community rarely use
it. Mother should support breastfeeding
other babies, especially in emergency
conditions, such as baby mothers leave for
work and the baby cries with hunger. Some
mothers on behalf of their babies breastfed
babies, but others gave bottle feeding” (ID-

6)
“Other people practice wet nursing while
some people don’t, as they fear

transmission to their babies from the wet
1 breastfeed other babies
who are in need. | do not think that babies
will get infections from a wet nurse through
breastfeeding” (ID-9)

“When a mother cannot produce
breastmilk, other should support mothers
and babies to breastfeed.” (ID-2).

Despite a rare practice, many women
acknowledged wet nursing as a time-honoured
one. The practice has existed since the
respondents’ adolescence, with many first
learning about it through family members. In
addition, several women experienced wet
nursing firsthand by breastfeeding other babies,
often within their extended families. The codes
“since I was an adolescent”, “Old”, and
“Breastfeed other babies... from strangers or
relatives” developed the theme: “Time-
honoured”.

“l heard it. To my understanding, families
ask lactating mothers to breastfeed other
babies who might be strangers or relatives,
without fees or for no fees. | have heard
about it since | was an adolescent, but not
widely” (ID-6)

“But breastfeeding other babies is an old
practice” (ID-3,4,6,7,8,12 and 13)

Theme 3: Nameless: Culturally Present,
Linguistically Absent

During discussions about local terms for wet
nursing, some mothers shared commonly used

Social Neutraity

Breastteeding non bislogical chidren

Thematic Map: From Codes to Subthemes to Themes

Lack of Local Terms.

Mo encouragement

Emotienal Motivation

Nameless but Practiced

Absence of formal recoanition

Figure 1 Thematic Map: From Codes to Subthemes to Themes: A visual representation of the thematic
analysis process. Grey nodes represent participant-derived codes; blue nodes represent analytical subthemes;

and orange nodes represent the final themes.
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expressions such as “May May Chay”
(Mother’s younger sister), “Du Du Mar”
(Lactating Mother), or simply referred to the
mother” or a “hired mother.” How
ever, most respondents emphasized

that there was no specific linguistic term for wet
nursing in any of the three communities,
Rakhine, Muslim, or Hindu. Despite the
absence of formal terminology, mothers still
described and recognized the practice of wet
nursing in their own words, as illustrated below:

“There is no word to describe this in our

local terms in the Muslim Community. They

ask for my help by saying, “Mother, can you

breastfeed this child as the baby’s mother is

busy with work”, and I breastfed them. (ID-

1)

“I think there is no specific term for wet

nursing. Just saying that, “here she comes,

a mother who is going to breastfeed my

baby”. (ID-4)

“I think there is no specific term for wet

nursing” (ID 2,3,7,9,10,11,12, and 15)

Theme 4: Unrecognized and Unsupported

Mothers who engaged in wet nursing
often did it without support or recognition. The
community neither encouraged nor discouraged
the practice, leaving it emotionally motivated
but socially unacknowledged.

“Neither people support nor against
breastfeeding to non-biological children.
There is no one who is against or dislikes
wet nursing” (ID-1)

“There is no support regarding wet nursing
practice in the community” (ID-13)

“I have no idea with others, but I get no
support by doing wet nursing. All mothers
in here have pure hearts and motherly
instincts” (ID-15).

DISCUSSION

This study aimed to explore wet
nursing practices among lactating women
during emergencies in Rakhine State,
Myanmar. The narratives revealed that wet
nursing was primarily driven by maternal
compassion and empathy, often in response to
maternal death, breastfeeding difficulties, or the
physical absence of the infant’s mother. These
findings align with previous literature
documenting the resurgence of wet nursing
during crises where maternal breastfeeding is

woman as “mother.” A few participants
described the wet nurse as an “adopted

disrupted (8, 10). However, concerns about
disease transmission, particularly through
breast milk, emerged as a barrier to broader
acceptance. A few participants expressed
hesitation toward wet nursing, fearing it could
harm infants. Such fears may contribute to the
limited practice observed in some communities.
Nevertheless, a recent systematic review
identified fear of HIV transmission as a key
reason for rejecting wet nursing, even
recommending  prioritization  of  trusted
relatives as wet nurses in such contexts (8).

An unexpected finding was the
linguistic absence of a specific term for wet
nursing across the three major religious
communities represented in the study.
Although multiple terms exist globally, such as
“allomaternal  nursing,”  “cross-nursing,”
“shared breastfeeding,” and ‘“non-maternal
nursing”’; none were recognized by participants.
Instead, requests were made informally, such as
“Mother, could you breastfeed my baby?” This
highlights the cultural and semantic invisibility
of the practice. Human behaviors are embedded
within symbolic systems, where language plays
a critical role in giving meaning to cultural
practices (19). The absence of a clearly defined
term for wet nursing may render it culturally
ambiguous or socially undervalued, limiting
both recognition and institutional support. This
lack of cultural acknowledgment could explain
why mothers in the study felt unsupported when
engaging in wet nursing, despite expressing
willingness to help. Recent literature
emphasizes the importance of community and
cultural support to sustain wet nursing and
protect both the nursing mother and the non-
biological child (8).

Given these findings, tailored
interventions are needed to promote safe,
culturally sensitive wet nursing as a life-saving
practice during emergencies. Interventions
should include community education to reduce
stigma, guidelines for safe implementation, and
support structures to normalize and protect wet
nurses, ensuring that infants without access to
their mother’s milk still receive the nutritional
and immunological benefits of breastfeeding.
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Strengths and Limitations of the study

This was the first study regarding wet
nursing practices in Myanmar especially for
Rakhine during emergencies. Qualitative
research of wet nursing is scarce, but this study
used an inductive qualitative methodology.
Study used real-time data collection which
could be considered a strength of the study.
However, social-desirability bias may have
occurred due to the nature of face-to-face
interview. Therefore, the interview was
conducted in a private area with trained
research assistants.

CONCLUSION

This study highlights the current state
of wet nursing practices among lactating
women from diverse religious and cultural
backgrounds in the emergency context of
Rakhine, Myanmar. The findings show that wet
nursing as an act of compassionate care and a
time-honored tradition passed down through
generations. In situations where maternal
breastfeeding is not possible, wet nursing
emerges as a feasible, safe, and contextually
appropriate alternative for infants. To ensure its
continued relevance and acceptance, awareness
must be raised among lactating mothers and
within the broader community to help
normalize and destigmatize the practice.
Additionally, supportive systems should be
established to formally recognize and protect
wet nurses. Without a distinct cultural
terminology or symbolic framing, wet nursing
risks being overlooked, despite its potential to
save lives during crises.

RECOMMENDATIONS

Similar studies should be replicated in
the comparable conflict settings such as
Sagaing and Magway Regions, (13) and Shan
State where infants had to rely on formula (16).
For generalizability, quantitative research with
randomly selected samples should be
implemented. An ethnographic study could
enhance insight into how wet nurses interact
within  sociocultural  contexts. Myanmar
Nutrition Cluster and its members should
promote alternative infant feeding methods in
emergencies, and the importance and benefits
of wet nursing. Key message should emphasize
the immediate benefits; wet nursing could save
baby’s life, it will fill baby’s stomach and stop

baby from crying. Messages should also
include such as wet nursing will bring
satisfaction to wet nurses through this mutual
support and it will also stimulate and maintain
wet nurse breastmilk production. Well-
designed wet nursing programs should be
initiated including support system for wet
nurses while normalization of the practice
through community mobilization. Before
programming in Muslim community, the
awareness of milk kinship should be studied (9,
20).
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ABSTRACT

Introduction: Alcohol Use Disorder (AUD) is a significant public health concern, particularly in rapidly
urbanizing settings. Urban lifestyles, characterized by social pressures and pervasive advertising, contribute
to increased alcohol consumption. In Myanmar, especially in Yangon City, evidence on the extent and
determinants of AUD remains limited.

Objectives: This study aimed to (1) determine the prevalence of AUD and (2) identify associated factors
among alcohol consumers in Yangon City, Myanmar.

Methodology: A cross-sectional analytical study was conducted among 334 alcohol consumers aged 25—
64 years in Yangon using a self-administered online questionnaire. Snowball sampling was employed due
to the hidden nature of the target population. The Alcohol Use Disorder Identification Test (AUDIT) was
used to assess AUD, with a score of > 8 indicating high-risk AUD. Descriptive statistics were used to
determine prevalence, and binary logistic regression was used to analyze associated factors.

Results: The average age of participants was 39.9 years, and 44.9% were found to have high-risk AUD.
Key reasons for alcohol use included emotional distress (38.9%), work-related drinking (94.9%), ease of
access (57.2%), exposure to online advertisements (41.9%), and social influence (75.7%). Four significant
predictors of AUD were identified: being male (AOR = 5.101; 95% CI: 1.958-13.288), social drinking
(AOR =4.077; 95% CI: 1.106-15.030), experiencing negative consequences from alcohol (AOR = 3.766;
95% CI: 1.633-8.683), and frequent alcohol consumption (AOR = 12.560; 95% CI: 2.412-65.416).
Conclusion: The study reveals a substantial prevalence of AUD among adults in Yangon and identifies key
sociodemographic and behavioral factors. This underscores the urgent need for targeted public health
strategies, including regulation of alcohol marketing, community education, and gender-sensitive
interventions aimed at reducing harmful drinking behaviors in urban Myanmar.

Keywords: Alcohol use disorder, alcohol consumers, social drinking, alcohol inducement, Myanmar

INTRODUCTION

Today, social alcohol drinking continues
to be associated with networking and elevated
social status, while abstaining from alcohol often
leads to social exclusion, highlighting the
complex relationship between alcohol use and
societal dynamics (1). Globally, alcohol
consumption is significant, drunk by more than
half of the population, and alcohol usage has
surged globally over the last 30 years and is
predicted to rise further (1). Myanmar reflects
this trend, with 73% of individuals aged 15 and
above consuming alcohol in 2016, driven by

increased availability and affordability (2).
Alcohol Use Disorder (AUD), a medical
condition characterized by an impaired ability to
stop or control alcohol use despite adverse social,
occupational, or health consequences (3), is a
significant global health issue, encompassing a
spectrum of conditions, including hazardous
drinking, dependence, and addiction. These
conditions lead to severe health consequences,
including liver disease, heart and blood vessel
disorders, mental health issues, and an increased
risk of premature mortality (4). In poorer
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countries, the morbidity and mortality risks are
higher per liter of pure alcohol consumed than in
higher-income countries (5).

Chen et al., 2024 mentioned the global
AUD prevalence with a rate of 1326.3 (per
100,000) (6) , causing an estimated 17 million life
years lost in 2019 (7). In Southeast Asia, the
rising prevalence of AUD is linked to
urbanization and shifts in cultural attitudes
toward alcohol consumption. According to 2019
data from the World Health Organization, the
prevalence of AUD in Myanmar ranges from
2.7% t0 6.2% (8).

Alcohol Use Disorder (AUD) has
become a pressing concern in Myanmar
nowadays, particularly in urban areas such as
Yangon, where exposure to modern social and
environmental influences drives higher alcohol
intake. In Myanmar, alcohol consumption has
been gradually growing since 2000. Men
continuously consumed more alcohol than
women, with male consumption peaking in the
late 2010s before declining somewhat in 2020
(9). Women consumed significantly less alcohol,
but their drinking habits steadily rose over time,
indicating a shift in cultural and societal
dynamics. These findings demonstrate the impact
of gender roles and shifting societal attitudes on
alcohol use (9). Therefore, a steady increase in
alcohol-related health problems due to various
factors can be seen for years, especially among
the adult population, including young adults.

Despite this growing concern, the
dynamics of AUD in urban centers, such as
Yangon, remain poorly understood. Existing
research has predominantly focused on rural
populations or national trends, thereby neglecting
the unique sociocultural and environmental
factors prevalent in urban settings. Furthermore,
the 2021 coup and subsequent decline in
Myanmar's  healthcare infrastructure have
significantly hindered data collection and the
publication of updated research. This gap in
urban-specific data severely limits the
development of targeted and effective public
health interventions. This study, therefore, aims
to directly address these critical knowledge gaps
by investigating the prevalence of AUD and
identifying associated factors among alcohol
consumers in Yangon City. The findings will
provide crucial evidence for developing targeted

public health strategies, informing policy
development, and designing culturally relevant
interventions to mitigate alcohol-related harm in
Yangon.

METHODOLOGY
Study Area

The research design is a cross-sectional
study, selecting 33 townships in Yangon City as
the study area, which is the heart of the
alcoholic beverage sector, and because of its
high population density, fueled by widespread
rural-to-urban migration and fast urbanization
(10), making it an ideal location for researching
alcohol use trends and their relationship to
AUD.

Study Population

The study targeted adult alcohol consumers
aged 25 to 64 years who had resided in any of
the 33 townships of Yangon City for more than
six months. Eligibility was determined by self-
reported consumption of any alcoholic beverage
at least once per month during the past twelve
months.

Sampling Technique and Measurement
Tools

Snowball sampling was employed to
reach this hidden population of alcohol
consumers, who may not be easily accessible
through traditional sampling frames. The initial
"seeds"—participants who met the inclusion
criteria—were invited through personal
networks and online communication platforms.
These individuals were then asked to recruit
others in their circles.

To broaden outreach, a bilingual
recruitment flyer was disseminated in English
and Burmese, including a study overview,
eligibility criteria, and a QR code linking to the
self-administered Google Form questionnaire.
Partnerships were also established with local
liquor retailers, bars, and clubs to promote the
survey among their patrons.

The questionnaire comprised  Six
sections: screening questions,
sociodemographic  characteristics,  societal
influences, accessibility, alcohol consumption
patterns, and the AUDIT tool. While the
AUDIT (Alcohol Use Disorder Identification
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Test) is a standardized and validated tool
developed by WHO, the remaining parts of the
guestionnaire were newly designed based on the
Social-Ecological Model. All items were
translated into Burmese and back-translated to
ensure linguistic and conceptual accuracy.

A pilot test was conducted among 30
individuals in Mandalay City, which shares
demographic similarities with Yangon. Content
validity was assessed by three experts,
achieving an 10C score > 0.8. Based on pilot
feedback, minor revisions were made to
enhance clarity and cultural relevance,
including simplification of terms, reordering of
guestions, and removal of ambiguous language.

A total of 369 responses were initially
collected. After excluding 35 responses for
incompleteness or failure to meet inclusion
criteria, 334 responses were included in the final
analysis.

Variables

Independent variables included four
domains: (1) Sociodemographic characteristics
(age, gender, religion, education, income, and
occupation), (2) Society factors (social
behavior, personal beliefs, social influence, and
family influence), (3) Accessibility factors
(physical access, advertisement exposure, and
discounts), and (4) Consumption factors
(duration, frequency, type, brand, and amount
of alcohol consumed).

The dependent variable was Alcohol
Use Disorder (AUD), measured using the
WHO-developed Alcohol Use Disorder
Identification Test (AUDIT). The AUDIT
consists of 10 items that assess recent alcohol
consumption, drinking behavior, and alcohol-
related problems. An AUDIT score of 8 or
above was considered indicative of high-risk or
hazardous drinking, consistent with
international and WHO guidelines (11).
Participants scoring below 8 were categorized

Table 1 Sociodemographic profile of the participants

as low-risk consumers, while those scoring 8 or
above were considered high-risk drinkers with
potential AUD.

Statistical Analysis

Data were initially entered into Google
Sheets and verified by the principal investigator
to ensure completeness and consistency.
Responses were cleaned, coded, and exported
into Microsoft Excel before being imported into
SPSS  wversion  29.0.2.0  (licensed to
Chulalongkorn University) for final analysis.
Descriptive statistics, including frequencies,
percentages, means, and standard deviations,
were used to summarize the sociodemographic
characteristics, drinking patterns, and AUD
prevalence. Bivariate analysis was conducted
using binary logistic regression to examine the
association between each independent variable
and the outcome variable (high-risk AUD).
Variables with p-values less than 0.05 in bivariate
analysis were subsequently included in the
multivariable logistic regression model to
identify independent predictors of AUD.
Adjusted odds ratios (AORs) and 95%
confidence intervals (Cls) were reported for each
factor. Missing data were addressed through
listwise deletion. All statistical tests were two-
tailed, with a significance level set at p < 0.05.

RESULTS
Sociodemographic profile

Among the 334 participants, the mean
age was 39.9 years. Most respondents (71.6%)
were male, while 28.4% were female. Notably, a
greater proportion of males had lower educational
attainment (80.9% of those with basic education
were male), whereas a higher proportion of
females (41.1%) had completed higher education.
In terms of income, 73.6% of males were in the
lowest income category, whereas females were
more represented in higher income brackets.
Table 1 presents the detailed breakdown.

Characteristics

Total (N = 334) Male Female

n (%) n (%) n (%)

Age
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Characteristics Total (N = 334) Male Female
n (%) n (%) n (%)
< 38 years 155 (46.4%) 99 (63.9%) 56 (36.1%)
> 38 years 179 (53.6%) 138 (77.1%) 41 (22.9%)
Gender
Male 237 (71.6%)
Female 97 (28.4%)
Others 0
Religions
Buddhist 309 (92.5%) 216 (69.9%) 93 (30.1%)
Islam 11 (3.3%) 11 (100%) 0
Christian 10 (3%) 7 (70%) 3 (30%)
Hindu 4 (1.2%) 3 (75%) 1 (25%)
Education
Basic education 183 (54.8%) 148 (80.9%) 35 (19.1%)
(Lower than primary school — High school)
Higher education 151 (45.2%) 89 (58.9%) 62 (41.1%)
(University level — Bachelor’s degree and
above)
Monthly income
299,999 MMK and below 121 (36.2%) 89 (73.6%) 32 (26.4%)
300,000 MMK - 599,999 MMK 108 (32.3%) 78 (72.2%) 30 (27.8%)
600,000 MMK — 899,999 MMK 61 (18.3%) 37 (60.7%) 24 (39.3%)
900,000 MMK and above 44 (13.2%) 33 (75%) 11 (25%)
Occupation
Government officers 23 (6.9%) 17 (73.9%) 6 (26.1%)
Private employees 124 (37.1%) 84 (67.7%) 40 (32.2%)
Self-employed 180 (53.9%) 131 (72.8%) 49 (27.2%)
Student 1 (0.3%) 1 (100%) 0
Unemployed 6 (1.8%) 4 (66.7%) 2 (33.3%)

Prevalence of Alcohol Use Disorder and
Drinking Behaviors

AUD prevalence among the sample was
44.9%, based on AUDIT scores > 8. Drinking
frequency showed gender disparity: 39.7% of
males drank four or more times weekly compared

to only 10.3% of females. Similarly, males were
more likely to consume larger quantities per
occasion and report binge drinking (six or more
drinks). The frequency of alcohol-related
problems, such as failure to stop drinking or
drinking-related interference with
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responsibilities, was also significantly higher based results.

among males. Table 2 summarizes the AUDIT-

Table 2 Alcohol Use Disorder Identification Test Results of the participants

Characteristics Total Male Female
(N =334) (n=237) (n=97)
n (%) n (%) n (%)
Frequency of drinking alcohol
(0) Never 0 0 0
(1) Monthly or less 77 (23.1%) 32 (13.5%) 45 (46.4%)
(2) 2 to 4 times a month 75 (22.5%) 48 (20.3%) 27 (27.8%)
(3) 2 to 3 times a week 78 (21.9%) 63 (26.6%) 15 (15.5%)
(4) 4 or more times a week 104 (31.1%) 94 (39.7%) 10 (10.3%)
Amount of alcohol drunk in a typical day
(0) 1 drink or 2 drinks 111 (33.2%) 53 (22.4%) 71 (45.5%)

(1) 3 drinks or 4 drinks 160 (47.9%) 127 (53.6%) 22 (16.3%)
(2) 5 drinks or 6 drinks 47 (14.1%) 42 (17.7%) 1 (3%)
(3) 7, 8, or 9 drinks 14 (4.2%) 13 (5.5%) 0

(4) 10 or more drinks 2 (0.6%) 2 (0.8%) 1 (20%)

Frequency of having six or more drinks on one occasion

(0) Never 210 (62.9%) 130 (54.9%) 80 (82.5%)
(1) Less than monthly 84 (25.1%) 69 (29.1%) 15 (15.5%)
(2) Monthly 19 (5.7%) 18 (7.6%) 1 (1%)
(3) Weekly 10 (3%) 10 (4.2%) 0

(4) Daily or almost daily 11 (3.3%) 10 (4.2%) 1 (1%)

Frequency of finding themselves unable to cease drinking once begun in the past year

(0) Never 264 (79%) 170 (71.7%) 94 (96.9%)
(1) Less than monthly 52 (15.6%) 49 (20.7%) 3 (3.1%)
(2) Monthly 6 (1.8%) 6 (2.5%) 0

(3) Weekly 8 (2.4%) 8 (3.4%) 0

(4) Daily or almost daily 4 (1.2%) 4 (1.7%) 0

Frequency of drinking preventing from fulfilling responsibilities

(0) Never 266 (79.6%) 176 (74.3%) 90 (33.5%)
(1) Less than monthly 55 (16.5%) 49 (20.7%) 4 (7.7%)
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(2) Monthly 8 (2.4%) 8 (3.4%) 0

(3) Weekly 4 (1.2%) 3(1.3%) 1 (25%)

(4) Daily or almost daily 1 (0.3%) 1 (0.4%) 0
Frequency of drinking in the morning after heavy drinking in the past year

(0) Never 268 (80.2%) 179 (75.5%) 89 (91.8%)

(1) Less than monthly 55 (16.5%) 47 (19.8%) 8 (8.2%)

(2) Monthly 7 (2.1%) 7 (3%)

(3) Weekly 4 (1.2%) 4 (1.7%) 0

(4) Daily or almost daily 0 0 0
Frequency of feeling guilty or remorseful after drinking in the past year

(0) Never 261 (78.1%) 171 (72.2%) 90 (92.8%)

(1) Less than monthly 52 (15.6%) 46 (19.4%) 6 (6.2%)

(2) Monthly 12 (3.6%) 12 (5.1%) 0

(3) Weekly 4 (1.2%) 4 (1.7%) 0

(4) Daily or almost daily 5 (1.5%) 4 (1.7%) 1 (1%)

Frequency of experiencing challenges recalling events from the previous night due to
alcohol consumption in the past year

(0) Never 278 (83.2%) 192 (81%) 86(30.5%)

(1) Less than monthly 47 (14.1%) 37 15.6%) 8 (18.6%)

(2) Monthly 7 (2.1%) 7 (3%) 0

(3) Weekly 2 (0.6%) 1 (0.4%) 1 (50%)

(4) Daily or almost daily 0 0 0
You or someone else been injured as a result of your drinking.

(0) No 300 (89.8%) 205 (86.5%) 95 (97.9%)

(2) Yes, but not in the last 24 (7.2%) 22 (9.3%) 2 (2.1%)
year

(4) Yes, during the last year 10 (3%) 10 (4.2%) 0

Has a relative or friend or a doctor or another health worker been concerned about your
drinking or suggested you cut it down?

(0) No 174 (52.1%) 101 (42.6%) 73 (75.3%)

(2) Yes, but not in the last 24 (7.2%) 21 (8.9%) 3 (3.1%)
year

(4) Yes, during the last year 136 (40.7%) 115 (48.5%) 21 (21.6%)
Prevalence of Alcohol Use Disorder

Low risk (scores of < 8) 184 (55.1%) 100 (42.2%) 84 (86.6%)

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand 32



The 16™ International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

High risk (scores of > 8) 150 (44.9%)

137 (57.8%) 13 (13.4%)

Factors Associated with High-Risk AUD

Bivariate  logistic  regression  analysis
identified several significant associations with
high-risk AUD. These included male gender,
lower education, higher frequency and quantity
of drinking, social drinking behavior, negative
consequences of alcohol use, and ease of
accessibility to alcohol.

Multivariable logistic regression confirmed

four key independent predictors: male gender
(AOR = 5.101; 95% CI: 1.958-13.288), social
drinking (AOR = 4.077; 95% Cl: 1.106-15.030),
experience of negative consequences (AOR =
3.766; 95% CI: 1.633-8.683), and frequent
alcohol consumption (AOR = 12.560; 95% CI:
2.412-65.416). Full regression results are
presented in Table 3.

Table 3 Significant associations with Alcohol Use Disorder

Characteristics B AOR (95% CI) P -value
Gender
Male 1.629 5.101 (1.958-13.288) <0.001**
Female reference
Presence of social drinking
Yes 1.405 4.077 (1.106-15.030) 0.035*
No reference
Having negative consequences of alcohol drinking
Yes 1.326 3.766 (1.633-8.683) 0.002**
No reference
Frequency of alcohol consumption
3-4 days a week 1.696 5.451 (1.113-26.686) 0.036*
5-6 days a week 2.310 10.075 (1.720-59.026) 0.010*
Everyday 2.531 12.560 (2.412-65.416) 0.003**
Once a month reference

**p value < 0.01 = Highly significant, *p value < 0.05 = Significant, AOR = Adjusted odd

ratio

DISCUSSION

The study includes 334 participants and
focuses on Alcohol Use Disorder among adult
alcohol consumers aged between 25 and 64 years
in Yangon City. Most of the respondents are
above 38 years old, which reflects the cumulative
effects of prolonged alcohol consumption habits
in this demographic group, and predominantly

males, with 237 participants. This pattern is
consistent with prior research conducted across
Southeast Asia, where male dominance in alcohol
use has been attributed to sociocultural norms,
gender roles, and greater social permissiveness
toward male drinking behaviors (2). Higher
educational attainment becomes a protective
factor against AUD. The higher the education
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level, the more likely to exhibit healthy drinking
behavior. More than half of the participants have
completed only basic education (up to high
school), and most of this population with basic
education is more likely to develop AUD. This is
consistent with existing literature, which strongly
suggests that education level not only affects
alcohol drinking behavior but also mediates the
health consequences. A study done in the United
States found that those with lower educational
attainments were nearly 50% more likely to have
alcohol dependence than those with higher
education(12).

People with low incomes are more prone
to the health consequences of alcohol
consumption than those with high incomes. It is
commonplace in this locality for cheap native
liquors or unrecorded "country" alcohol to be sold
from roadside stalls and local stores in recycled
containers or small sachets. Their price is only a
fraction of that of brand-name products, as they
are generally exempt from tax. However, as their
quality varies and their labels are often incorrect
or non-existent, these drinks may contain added
toxic impurities—all factors that can significantly
increase the danger to buyers' lives (13). When
people are financially hard-up, that does not stop
them from drinking alcohol, pushing them
towards the lower-quality, stronger stuff, or
sharing of bottles between friends, both of these
patterns have close links with binge sessions and
dependence (13).

The age of first alcohol consumption
plays a crucial role in AUD development. 87% of
the Lebanese adolescents had started drinking
alcohol before the age of 14, and the ease of
access to alcohol explained it (14). A study done
in a rural community of Central Thailand
identified that the average age at initiation of
alcohol consumption was 13.9 years, and nearly
60% of drinkers started alcohol use at the age of
less than 15 years (15).

In this study, almost half of the
population had taken their first drink by age 22,
and males reported starting as early as nine and
females at the age of 16. This pattern is consistent
with prior research showing that earlier initiation,
drinking before ages 13-15, is linked to more
frequent and problematic alcohol use and a higher
risk of Alcohol Use Disorder, across adolescence
and adulthood (16). A study found that the

younger the age at which people started to drink,
the greater their likelihood of developing alcohol
dependence within 10 years of drinking onset and
before age 25 years (17).

The alcohol experience is the result of an
interaction between the alcohol, the user, and
their environment (18). Individual drinking habits
are heavily influenced by those with whom they
spend most of their time: family and peers (19).
A study discovered that those who got support
from close friends were more than twice as likely
to develop problematic alcohol usage (20). The
majority of the population in this study are social
drinkers, which is significantly associated with
the high risk of AUD, with four times higher odds
than non-social drinkers.

Some of the most serious negative
consequences of alcohol use are explicitly linked
to social consumption (21). More than half of the
participants acknowledge experiencing negative
consequences, leading to AUD. This finding is
consistent with the studies. Individual-level
studies show that people with AUD are at
increased risk of suicidal ideation (1.86 times),
self-harm (3.13 times), and completed suicide
(2.59 times). Studies show that heavy drinking in
the event increases suicide risk among drivers
with alcohol use disorder; road crash risk is at
least twice that of non-dependent drivers (22).

The literature on community influences
on alcohol use generally examines environmental
factors, including neighborhood features and
alcohol availability (19). The findings of this
study highlight the significant role that alcohol
accessibility plays in the risk of developing
Alcohol Use Disorder (AUD). Notably,
participants who have easy access to purchasing
alcohol from nearby shops are more likely to
report high-risk AUD. The findings in this study
are consistent with a study showing that people
living in places with higher alcohol outlets did not
increase their drinking days, but increased their
drinking amount up to 21% per week (23). The
source through which participants became aware
of alcohol promotions influences AUD risk.
Information obtained through shop
advertisements and word of mouth was
associated with high-risk AUD.

Longer duration of alcohol consumption
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is linked to higher AUD risk. Participants who
have been drinking for more than 10 years are
more likely to develop high-risk AUD.
Respondents who prefer local brands are at a
higher risk of AUD; however, the association was
not statistically significant. Participants who
reported purchasing alcohol three to four days per
week, five to six days per week, or daily exhibited
significantly higher odds of high-risk AUD,
aligning with existing literature indicating that
increased frequency of alcohol acquisition is a
reliable indicator of problematic alcohol use.
The prevalence of AUD among the
Myanmar migrant workers living in Mae Sot was
12.3% (24). According to the World Health
Organization (2024b), the prevalence of AUD in
Myanmar among those 15 years and above in
2019 was approximately 6.2%. The prevalence of
AUD in 33 townships in Yangon City, Myanmar,
is 44.9% in 2025. Unlike the previous situation,
the current study was done in a small region of
Myanmar. Therefore, compared to other values,
the prevalence of AUD in this sample is
considerably high, underscoring the need for
gender-sensitive strategies in alcohol harm
reduction and targeted prevention programs,
particularly focusing on male populations.

CONCLUSION

This study found that nearly half (44.9%)
of adult alcohol consumers in Yangon are at high
risk of Alcohol Use Disorder (AUD). The most
significant factors associated with high-risk AUD
were male gender, social drinking behavior,
frequent alcohol use, and experiencing negative
consequences from drinking. These findings
highlight the substantial burden of harmful
alcohol use in Myanmar’s largest urban area,
underscoring the need for urgent public health
attention. The study contributes important
evidence on the urban-specific drivers of AUD in
Yangon, a city where cultural norms,
accessibility, and commercial influences
reinforce risky drinking patterns. This research
fills a gap in the existing literature by offering a
city-level analysis in a country with limited
alcohol-related data.

LIMITATION
This study has several limitations. The
cross-sectional design restricts the ability to infer

causal relationships between risk factors and
AUD outcomes. Snowball sampling, while
practical for reaching hidden populations, may
introduce selection bias and limit the
generalizability of findings to the broader
population of Yangon. Additionally, all data were
self-reported, which could lead to recall bias or
social desirability bias—particularly in reporting
alcohol-related behaviors that may be considered
sensitive  or  stigmatized. Despite  these
constraints, the study provides valuable insights
into alcohol use patterns in an underrepresented
urban context.

RECOMMENDATION

At the national level, strengthening
policy enforcement and creating urban-specific
alcohol control measures are urgently needed.
These should include restrictions on alcohol
marketing, particularly visual and online
advertisements, and the implementation of
taxation or pricing strategies to deter excessive
consumption. At the community level, local
authorities and public health sectors should
expand health education programs to raise
awareness of the dangers of heavy drinking.
Collaboration with non-governmental
organizations can help deliver peer-led
prevention and support initiatives. At the
individual level, early identification of at-risk
drinkers using tools such as the AUDIT
questionnaire should be promoted in clinical
settings, workplaces, and community outreach
programs. Counseling and rehabilitation services
must also be made accessible to support recovery.

FUTURE RESEARCH

Future research should focus on longitudinal
studies to track the progression and outcomes of
AUD in urban populations. Including younger
age groups (aged 15 and older) is crucial given
the increasing trend of alcohol consumption
among adolescents. Moreover, mixed-method
studies can help uncover the psychological,
social, and environmental mechanisms that drive
harmful drinking in urban Myanmar. These
efforts will be vital to inform culturally
appropriate and evidence-based interventions that
reduce the impact of alcohol-related harm across
different levels of society.
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ABSTRACT

Introduction: Maternal health is a critical global public health concern. Access to quality services—
including antenatal care (ANC), skilled birth attendance, and postnatal care (PNC)—is essential for
ensuring positive outcomes. In Myanmar, particularly in Rakhine State, maternal health service coverage
is significantly lower than the national average and has worsened due to armed conflict since November
2023. While existing research points to service decline in conflict settings, it offers limited understanding
of women's personal experiences and coping strategies. Moreover, there is a lack of studies in Rakhine State
on maternal healthcare under conflict. This study addresses a critical evidence gap and also contributes to
SDG 3 and SDG 5 by exploring this intersection in a conflict-affected setting.

Objectives: This study explores the enablers and barriers to maternal healthcare access during conflict in
Rakhine State and examines the coping strategies women use to navigate these challenges.

Methodology: A qualitative design using in-depth, semi-structured interviews was conducted with 12
women and 3 healthcare providers in Kyauktaw Township. Participants were recruited through purposive
and snowball sampling. The Social Ecological Model (SEM) was used to examine multi-level influences
on maternal healthcare access, while the Transactional Theory of Stress and Coping (TTSC) guided the
analysis of women’s coping strategies. The study employed the Social Ecological Model and the
Transactional Theory of Stress and Coping to analyse multi-level influences. Thematic analysis guided the
identification of key themes.

Results: Findings reveal multi-level barriers to maternal healthcare access. At the individual level, financial
hardship, limited health knowledge, and psychological stress hindered ANC, delivery, and PNC. Interpersonal
barriers included male migration, restricted decision-making, and lack of support. Community-level obstacles
involved insecurity, blocked transport, displacement, and traditional beliefs. Organizational challenges
included hospital closures, staff shortages, supply disruptions, and referral delays due to military blockades.
Discrimination based on financial status was reported. At the policy level, disrupted governance and
movement restrictions limited service continuity. Enablers included prior health knowledge, family support,
community solidarity, NGO assistance, and health worker improvisation. Women employed diverse coping
strategies, from problem-focused actions like improvising transport and seeking alternative providers to strong
reliance on emotion-focused strategies such as acceptance, spiritual beliefs, and self-talk to manage
uncontrollable stressors. Providers adapted under resource and security constraints.

Conclusion: Conflict in Rakhine State imposes complex, multi-level barriers to maternal healthcare,
forcing women to rely on resilience and informal support networks to cope with unsafe and under-resourced
systems. These insights underscore the urgent need for multi-level and integrated interventions, including
strengthened health governance, protection of health facilities, supply preparedness, financial protection
mechanisms, and the involvement of local actors in culturally competent service delivery.
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INTRODUCTION

Maternal health remains a critical global
public health concern, encompassing the well-
being of women throughout pregnancy,
childbirth, and the postpartum period (1). Access
to quality maternal healthcare services, including
antenatal care (ANC), skilled birth attendance
(SBA), and postnatal care (PNC), is fundamental
for ensuring positive maternal and neonatal
outcomes. Despite global efforts to achieve the
Sustainable Development Goal (SDG) of
reducing  maternal  mortality,  significant
challenges persist, particularly in low- and
middle-income countries (LMICs) where health
systems are often under-resourced and fragile (2-
5). Myanmar, for instance, faces substantial
maternal health hurdles, evidenced by its high
maternal mortality ratio (MMR) of 179 deaths per
100,000 live births in 2020, positioning it as the
second highest in the Southeast Asia Region (6).

Within Myanmar, access to maternal
health services is not uniform, with Rakhine State
experiencing considerably lower coverage and
utilization compared to the national average. In
2019, about 78 percent of women in Rakhine
State received at least one ANC visit, but this
dropped to 55 percent by the fourth visit (7).
Fewer than 40 percent of women gave birth in a
health facility, and PNC coverage was around 64
percent, which was lower than in many other
states (7). The situation has been exacerbated by
the armed conflict in Rakhine State, which
intensified in November 2023. This ongoing
violence has led to severe humanitarian
challenges, including restrictions on access to
care, mass displacement, shortages of supplies,
and increased protection risks, significantly
hindering pregnant women's ability to access
essential services (8).

Existing research on maternal healthcare
in conflict-affected settings, such as Syria and
several African countries, often points to a
decline in the use of services like ANC, skilled
delivery, and PNC (9-11). However, these studies
offer limited understanding of the personal
experiences and coping strategies of women
living in such contexts. In Rakhine State, there are

very few studies exploring the factors that
influence the use of maternal health services such
as ANC, childbirth, and postnatal care. No
research has specifically examined how women
access these services during periods of conflict.
To address this important gap, the present study
aimed to explore the experiences of women in
conflict-affected areas of Rakhine State, focusing
on their access to antenatal care, institutional
delivery, and postnatal care.

Specifically, the study aimed to analyse
the enablers and barriers to accessing these
services and to explore the diverse coping
strategies women employ to overcome these
disadvantages. The study employs two theoretical
frameworks: the Social Ecological Model (SEM)
to understand multi-level influences on health
behaviour (12), and the Transactional Theory of
Stress and Coping (TTSC) to conceptualize
individual responses to the profound stressors
encountered (13), ensuring that findings are
directly connected to practical and actionable
solutions. By rooting its findings in real-world
challenges, this research aims to generate
valuable evidence to inform policy and
intervention design for improving maternal health
outcomes in Rakhine State and similar conflict-
affected contexts. In doing so, it seeks to guide
both national policymakers and humanitarian
actors in  developing  conflict-sensitive,
community-based strategies that can protect and
promote maternal health in fragile environments.

METHODOLOGY
Study Design

This study adopted a qualitative research
design, and it was conducted by in-depth, semi-
structured interviews to explore the experiences
of women and healthcare providers regarding
maternal healthcare access in conflict-affected
Rakhine State, Myanmar. The methodological
approach was fundamentally guided by the SEM,
which provided a structured framework for
identifying multi-level enablers and barriers to
care. Alongside this, the TTSC was applied to
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systematically analyse the diverse strategies
women utilized to manage the profound stress
and challenges associated with accessing
healthcare during conflict. The semi-structured
interview guide was systematically developed
based on the SEM and the TTSC, aiming to
explore individual, interpersonal, community,
organizational, and policy-level influences on
maternal healthcare access, as well as coping
strategies. The guide included questions designed
to explore experiences related to enablers,
barriers, and coping mechanisms at each of these
levels.

Participation recruitment

The study's target population included
two distinct but interconnected groups: women
who had given birth within the past 18 months,
and healthcare providers directly involved in
maternal health service delivery. A total of 15
participants were included in the study,
comprising twelve women and three healthcare
providers. This sample size was determined based
on the principle of data saturation, ensuring that
no new themes or insights emerged from further
data collection. The sample size was determined
according to the principle of data saturation,
which was assessed continuously during the
process of data collection and analysis.
Interviews were conducted until no new themes
or insights emerged, confirming that the data had
comprehensively captured the key aspects of the
phenomena under investigation. In addition,
given the conflict-affected context of the region
and the complex local conditions, such as limited
internet accessibility in certain areas, and
occasional airstrikes despite the absence of
ground fighting, it was difficult to recruit more
participants beyond this number. Women
participants, all aged over 18, were strategically
selected to achieve ethnic, socio-economic, and
geographic diversity, thereby providing a
comprehensive  understanding of  varied
experiences across different subgroups. The study
selected women who had given birth within the
past 18 months to ensure their pregnancies and
childbirths took place during the peak period of
conflict in Rakhine State, allowing them to
provide accurate recall of their lived experiences.
The women participants included four from the
Rakhine ethnic community, four from the Muslim

community, and four from other ethnic minority
groups.

The healthcare provider group consisted
of one medical doctor, one midwife, and one
nurse, each over 18 years of age and possessing
at least two years of experience in maternal
healthcare service delivery within Kyauktaw
Township, Rakhine State. Their varied
professional backgrounds were crucial for
gaining diverse insights into the systemic
challenges and enablers within the local health
system. Participant recruitment was conducted
through a combination of purposive and snowball
sampling methods. The principal investigator
contacted eligible healthcare providers through
established medical professional networks,
inviting those who met the inclusion criteria to
participate. Interviews were arranged at times and
locations convenient for the participants.
Recruitment of women participants was
facilitated by a trained research assistant who
played a key role in community engagement and
trust-building. Initial participants were identified
through a local medical clinic, from which four
women were recruited. An additional four
participants were identified with the help of key
community informants. To ensure inclusion of
women from geographically remote or conflict-
affected areas, snowball sampling was then used
to recruit four more participants. This combined
approach allowed for the inclusion of women
with varied ethnic, socio-economic, and
residential backgrounds.

Data Collection and analysis

Data collection was carried out through
online video interviews. These interviews were
primarily conducted via Zoom and Viber video
calls, using a designated location with available
internet access to overcome connectivity
challenges. All interviews were audio-recorded
with clear consent from participants. The
recordings were carefully transcribed in the
Myanmar language and then translated into
English to support thorough analysis. Thematic
analysis was used to examine the data, with
transcripts systematically coded into key themes
and subthemes related to maternal healthcare
access and coping strategies. This process was
guided by the principles of the SEM and the
TTSC, helping to organize the findings across
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different levels of influence and individual
responses.

Research ethics

Ethical approval for the study was
granted by the Institutional Review Board (IRB)
of the Institute for Population and Social
Research, Mahidol University. Written informed
consent was obtained from all participants, and
strong measures were taken to protect
confidentiality, including the anonymization of
personal information and secure storage of all

barriers, crucial enablers, and diverse coping
strategies employed by women in conflict-
affected Rakhine State to access maternal
healthcare. These results are systematically
presented through the lens of the SEM, followed
by an analysis of women’s problem-focused and
emotion-focused coping mechanisms. Thematic
development was undertaken as an iterative
process, in which initial codes derived from the
transcribed interviews were grouped into
emergent subthemes. These subthemes were
subsequently integrated into broader themes and
categories alignment with the SEM and the TTSC

data.

RESULTS

The findings of this study provide a
comprehensive exploration of the multifaceted

conceptual frameworks.

To

contextualize

the findings,

the

demographic and professional characteristics of
the study participants are summarized below.

Table 1 Demographic characteristics of women participants

ID Age  Race Education Marital Status  Place of Occupation
Living
1 34 Rakhine Tertiary or Married Urban Office Clerk
higher
2 29 Rakhine Primary or Married Rural Small retailer
lower
3 24 Rakhine Middle Married Rural Dependent
school
4 42 Rakhine High school Married Rural Dependent
5 35 Mro (Ethnic High school Married Rural Dependent
Minority)
6 40 Mro (Ethnic Primary or Married Rural Daily wage
Minority) lower laborer
7 30 Mro (Ethnic Tertiary or Married Urban Primary school
Minority) higher teacher
8 38 Mro (Ethnic Middle Married Rural Daily wage
Minority) school laborer
9 30 Muslim Primary or Married Rural Dependent
lower
10 19 Muslim Middle Married Rural Dependent
school
11 23 Muslim Middle Married Rural Small retailer
school
12 19 Muslim Middle Married Rural Dependent
school (husband
abroad)
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Table 2 Professional characteristics of healthcare provider participants

ID Position Experiences in the area (years)
13 Medical Officer 3
14 Midwife 5
15 Nurse 8

Enablers and barriers in maternal health care
among Rakhine women
Individual level

Financial constraints emerged as a
pervasive barrier, with many women reporting an
inability to afford essential healthcare services,
necessary medications, or transportation,
particularly exacerbated by the conflict-induced
inflation of costs and loss of income. This
economic  hardship sometimes compelled
expectant mothers to undertake physically
demanding daily wage labour during pregnancy.

“I received no pregnancy vaccinations. [
knew I should get vaccinated, but I didn’t have
money... I needed to buy them from other villages.
I couldn’t afford it.” _ID2, Rakhine woman aged
29, primary education, small retailer, rural.

Furthermore, limited knowledge and
awareness regarding the importance and
recommended frequency of ANC, PNC, and
potential  pregnancy  complications  were
prevalent, often leading to delayed or skipped
essential visits, especially among those with
lower educational attainment.

“I'm not sure how many ANC visits |
should take—maybe three times. I don’t know
exactly.” IDI1I, Muslim woman aged 23, middle
school education, small retailer, rural

The pervasive conflict environment
significantly impacted women’s emotional and
psychological well-being, leading to heightened
stress, fear, and helplessness, which interfered
with their ability to prioritize health-seeking
behaviours.

“Three days of obstructed labour and no
medical help. I suffered so much. I truly thought [
was dying—and that my child was dying too.”

_ID10, Muslim woman aged 19, middle school
education, dependent, rural)

Conversely, prior health knowledge,
proactive planning (e.g., purchasing supplements
in advance), and exercising personal autonomy in
decision-making served as crucial individual
enablers, allowing some women to navigate
disrupted systems more effectively. Women with
previous complex pregnancies also demonstrated
a heightened motivation to seek more frequent
antenatal care.

“Fortunately, [ had purchased two
bottles of folic acid before the conflict started.
Although they weren’t enough for the entire
pregnancy, I took them anyway.” IDI, Rakhine
woman aged 34, tertiary education, former office
clerk, urban

Interpersonal level

Collective financial hardship within
family networks, often compounded by male
partners’ unemployment or migration, constituted
a major barrier to accessing maternal care.

“My husband was in another country. He
didn’t send money for delivery, and I had no one
else to ask.” IDI12, Muslim woman aged 19,
middle school education, dependent, rural

Limitations in women’s autonomy and
decision-making power within the family, where
decisions regarding delivery location or ANC
timing were frequently determined by husbands
or older relatives due to patriarchal norms, also
impeded timely access to skilled care.

“My husband told me to give birth at my
mother-in-law’s home before he left for another
country to work... I had to follow his decision,
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even though I didn’t agree.” IDI2, Muslim
woman aged 19, middle school education,
dependent, rural

Moreover, the absence of crucial social
support, resulting from conflict-induced family
separation or travel restrictions, left many women
isolated and without emotional or practical
assistance during pregnancy and childbirth.
Despite these barriers, interpersonal relationships
also proved to be powerful enablers. Financial
and material support from spouses, siblings, and
parents played a critical role in covering
transport, clinical fees, and nutritional needs,
often filling gaps left by weakened public health
systems.

“My parents and husband helped me with
money. My husband even borrowed from his
relatives when we needed more.” ID3, Rakhine
woman aged 24, middle school education,
dependent, rural

Emotional support from loved ones
provided significant strength and comfort amidst
insecurity, helping women cope with childbirth-
related anxieties.

“My mother and husband were with me
during childbirth. Their presence comforted me.”
_IDI10, Muslim woman aged 19, middle school
education, dependent, rural

Practical assistance with household
chores, childcare, and transportation by family
members was also vital, alleviating physical and
logistical burdens. Furthermore, some families
engaged in shared or supportive decision-making,
actively involving women in healthcare planning,
which facilitated access to care.

Community level

Geographical remoteness and conflict-
related transportation difficulties, including
blocked routes and inflated costs, significantly
limited women’s ability to reach health facilities.

“The transportation cost to get to the
hospital was more than five times higher than
usual due to the risks. We couldn’t use road
transportation by car or ambulance... So, we used

a river route, renting a small boat.” IDI,
Rakhine woman aged 34, tertiary education,
former office clerk, urban

Pervasive security risks, such as constant
threats of airstrikes and shelling, instilled fear,
discouraging travel for non-emergency visits and
sometimes leading to complete avoidance of
institutional services.

“Once, there was fighting between two
military groups, and both artillery shelling and
airstrikes occurred. One artillery shell landed
near our compound. I lost consciousness for three
hours due to shock.” ID10, Muslim woman aged
19, middle school education, dependent, rural

Displacement and residential instability
due to conflict disrupted the continuity of
maternal care, as women lost access to trusted
providers and familiar facilities upon relocation
to temporary shelters. Harmful community
beliefs and traditional practices, such as reliance
on Traditional Birth Attendants (TBAs) and
adherence to restrictive postpartum rituals, often
superseded medical advice.

“Most women do not prefer to give birth
at hospitals; they prefer to deliver in the village
with traditional birth attendants. They only want
to go to the hospital in case of an emergency.”
_ID13, medical doctor

Additionally, low community awareness
regarding maternal health needs contributed to
the underutilization of essential services.
Community-wide financial hardship, stemming
from the economic crisis, further impeded access
to affordable care. Conversely, community
solidarity and mutual aid, where neighbours and
villagers collectively shared resources and
provided support during displacement, served as
a crucial informal safety net.

“Villagers from both my village and the
village where the hospital was located supported
one another in such difficult times. We shared
clothes, food, and utensils with warm hearts.
Everyone helped each other because we were all
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in trouble.” IDI, Rakhine woman aged 34,
tertiary education, former office clerk, urban

Support, though sometimes modest, from
Civil Society Organizations (CSOs) and
community leaders also helped bridge service

gaps.

Organizational level

Significant barriers included blocked
hospital referrals due to military blockades,
hindering timely transfers for emergency
obstetric care.

“The doctor said the baby should be
referred to the state hospital, but at that time, the
Myanmar military blocked all transportation
routes from Kyauktaw to Sittwe General
Hospital—even  for  emergency  medical
referrals.” ID4, Rakhine woman aged 42, high
school education, dependent, rural

Inconsistent and often unsustainable
support from non-governmental organizations
(NGOs), which frequently ceased contact due to
communication disruptions, also created service
gaps. Widespread hospital closures or forced
relocation to makeshift, undedicated facilities due
to insecurity severely compromised care quality
and safety. Critical shortages of specialized
medical personnel (e.g., radiologists,
paediatricians) and essential medical supplies,
exacerbated by import restrictions and rising
costs, significantly limited-service provision.

“Even important medicines like oxytocin
were out of stock. I had to use supplies
sparingly—even  bandages,  betadine, and
syringes.” ID14, Midwife

Pregnancy and child vaccination
programs were also disrupted or completely
halted. Rare instances of discrimination by
hospital staff based on financial hardship were
also reported. Despite these challenges, local
healthcare workers played a crucial enabling role
by providing essential referral advice, even when
formal systems failed. Hospitals adapted by
relocating operations to safer buildings and
improvising diagnostic services (e.g., medical

doctors performing ultrasounds) to ensure
continuity of care.

“We had to relocate hospital operations
to non-targeted buildings, as actual hospital sites
were often targeted by military forces.” IDI3,
Medical Doctor

Following peak conflict, services
gradually resumed with proactive community
outreach. Internal staff training, conducting
emergency deliveries under highly adverse
conditions (e.g., using a phone flashlight during
an air attack), and informal collaboration among
providers were vital enablers.

“A woman was giving birth with me at
night during an air attack. We were in a
temporary building without electricity, and 1
delivered her baby using only one phone’s
flashlight.” ID14, Midwife

The strategic deployment of mobile
clinics and pre-packed clean delivery kits also
ensured continued maternal care in remote areas.

Policy/institutional level

The ongoing conflict severely disrupted
healthcare infrastructure and transportation
networks, a direct consequence of martial law and
movement restrictions. The absence or weakness
of formal health governance led to widespread
confusion and a lack of strategic direction for
healthcare providers.

“There are still no strategies or policies
for maternal health since the start of the conflict.
Health authorities are planning, but nothing is
functioning yet.” ID14, Midwife

Gaps in healthcare coverage resulted
from fragmented political control and
inconsistent humanitarian assistance, leading to
variations in service availability based on
governing authority. Furthermore, maternal
health services were not always free, and out-of-
pocket expenses for medications and transport
remained a significant barrier. Nevertheless,
institutional adaptations, such as relocating
hospital operations to safer buildings and
deploying  mobile clinics, demonstrated
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flexibility in maintaining services.
Resourcefulness and improvisation by healthcare
providers, coupled with crucial external support
and coordination from non-state actors (e.g.,
ULA/AA government, CSOs, NGOs, INGOs),
also enabled partial continuity of services. The
importance  of preparedness and early
coordination among stakeholders for future
resilience was also highlighted.

“The ULA government has been helping
to provide some hospital facilities and to plan for
relocating hospital locations. CSOs, NGOs, and
INGOs provided medicine to hospitals during the
conflict.” ID13, Medical Doctor

Coping strategies of Rakhine women

Women in Rakhine State employed
diverse coping strategies to navigate these
challenges.

Problem-focused coping strategies

Problem-focused  coping  strategies
involved concrete, direct actions taken to
overcome practical challenges. To navigate
pervasive financial constraints, women undertook
strenuous daily wage work during pregnancy to
generate income, and when direct payment was
impossible, they borrowed money from relatives
and in-laws.

“So, I had to do random daily wage work,
like cropping the paddy fields during pregnancy.”
_ID2, Rakhine woman aged 29, primary
education, married, small retailer, rural

Women also adapted to disrupted
healthcare access by improvising transportation
methods, such as perilous river routes, to reach
medical facilities.

“We couldn’t use road transportation by
car or ambulance... So, we used a river route,
renting a small boat.” ID2, Rakhine woman
aged 29, primary education, married, small
retailer, rural

When professional care was inaccessible,
they often sought alternative, unqualified
providers (e.g., "quacks") or self-medicated from
village pharmacies due to affordability and
convenience.

“During the AN period, when [ was sick
and couldn’t afford to visit proper healthcare
providers, I even went to a non-medical person
(quack) who was cheaper but not professional.”
_ID9, Muslim woman aged 30, primary
education, married, dependent, rural

Proactive planning, such as purchasing
essential nutritional supplements in advance, and
strategic relocation to safer areas specifically for
childbirth, also served as crucial coping

mechanisms.

Emotion-focused coping strategies
Emotion-focused coping strategies were
also prevalent, particularly for managing
uncontrollable stressors. Acceptance and fatalism
were common, especially when direct action was
not possible, providing a sense of mental
preparedness for adverse outcomes.

“I told myself I wouldn’t be that unlucky.
If bad things happened, like bomb droppings from
air attacks, just let me die.” ID7, Mro woman
aged 30, tertiary education, government
schoolteacher, urban

A profound reliance on spiritual beliefs
and prayer emerged as a central coping
mechanism, offering comfort and hope amidst
uncertainty and fear.

“I just prayed to Allah.” IDI10, Muslim
woman aged 19, middle school education,
married, dependent, rural

Positive self-talk and self-encouragement
were frequently employed to maintain mental
resilience, involving reframing situations,
focusing on small positives, and affirming inner
strength.

“I told myself, ‘I can do it. I can overcome
these difficulties.” IDI1, Rakhine woman aged
34, tertiary education, married, office clerk,
urban
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The strong emotional bond with their
unborn or newborn child often served as a
powerful source of strength and purpose,
motivating endurance despite hardship. In
situations where active problem-solving was
impossible, some women resorted to passive
endurance, quietly suffering through pain or
uncertainty. Lastly, some women demonstrated
strong personal agency by making their own
decisions about pregnancy and care, asserting
their convictions despite external judgment or
familial pressure.

“I responded, 'l chose this pregnancy. |
don’t care about the country’s situation. I don’t
care. I just want this child. And this is my family’s
business, not yours.” ID5, Mro woman aged 35,
high school education, married, dependent, rural

DISCUSSION AND RECOMMENDATION

This study’s findings provide a
comprehensive illustration of how enables and
barriers to maternal healthcare access in conflict-
affected Rakhine State are deeply interconnected
across individual, interpersonal, community,
organizational, and policy/institutional levels,
consistent with the SEM. By integrating the SEM
with the TTSC and drawing on the in-depth lived
experiences of women and healthcare providers
in the under-researched context of Rakhine State,
this study provides a unique, multi-dimensional
understanding of maternal health challenges and
the ways women navigate them in conflict zones,
going beyond the service decline observed in
other similar settings.

At the individual level, economic
precarity, limited health literacy, and
psychological distress are not merely personal
limitations but rather reflections of broader
structural disadvantages exacerbated by the
conflict. This finding is consistent with prior
research showing that poverty, low education,
and psychological strain often intersect to restrict
women’s ability to seek and access maternal
healthcare in fragile settings (3, 5, 14-16).

Interpersonally, collective  financial
hardship and limitations on women’s autonomy,
often dictated by patriarchal norms, significantly
impede access to skilled care, mirroring findings
from other low-income and conflict-affected
settings. This observation is supported by

previous studies which found that household
poverty, male-dominated decision-making, and
disrupted family structures commonly restrict
women’s maternal health access in fragile
contexts (3, 15-18).

Community-level barriers, including
geographical inaccessibility, pervasive security
risks, forced displacement, and adherence to
harmful traditional beliefs, contribute to multi-
layered vulnerability. Low community awareness
and weakened health promotion structures further
sustain these issues. These findings reflect
broader patterns observed in similar conflict-
affected and under-resourced contexts, where
limited infrastructure, community-level
insecurity, displacement, and deeply rooted
sociocultural norms collectively shape maternal
health behaviours and access to care (4, 14, 15,
18-21).

Organizationally, critical failures such as
disrupted referral systems, hospital closures, and
severe shortages of personnel and supplies
profoundly undermine care access. The
inconsistent support from non-governmental
organizations and rare instances of discrimination
by healthcare staff also compound existing
service gaps, reflecting broader challenges faced
by humanitarian actors in conflict settings. These
organizational challenges reflect patterns widely
reported in fragile health systems during conflict,
where disrupted referrals, staff shortages, and
service gaps severely limit maternal care access
(19, 21, 22). At the policy/institutional level,
fragmented health governance, militarized
restrictions, and inconsistent humanitarian
coordination directly disrupt health service
delivery, demonstrating how political instability
influences the structural determinants of health.
This aligns with prior studies showing that
conflict-related political instability and weak
governance directly hinder maternal health
service delivery (5, 23).

Despite these formidable obstacles, the
study also identified significant enablers that
highlight women’s resilience and adaptive
capacities. Individual factors, including prior
health knowledge, personal autonomy, and past
pregnancy experiences, facilitate care-seeking.
This aligns with studies showing that prior
pregnancy experience and personal health
knowledge improve care-seeking in fragile
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settings (15, 16). Supportive interpersonal
dynamics, such as financial, emotional, and
practical assistance from family members, are
crucial in filling gaps left by weakened health
systems. Similar findings highlight that family
financial and emotional support can bridge
service gaps during crises (3, 24). Community-
level resilience, manifested through mutual aid
and support from civil society organizations and
local leaders, provides essential informal safety
nets. Community-driven support and mutual aid
have similarly been documented as important
enablers of maternal healthcare access in conflict-
affected settings, particularly where formal
systems are weakened (18, 25). Organizationally,
midwives and other healthcare providers exhibit
remarkable innovation and perseverance by
relocating services, improvising diagnostics,
conducting internal training, and deploying
mobile clinics, aligning with evidence of
adaptation in crisis settings. Evidence from
Myanmar and other fragile contexts shows that
healthcare workers often adapt creatively to
sustain maternal services amid conflict (19, 20,
22). Policy/institutional enablers, including
strategic service adaptations and crucial external
support, underscore the role of flexibility and
localized governance in sustaining healthcare
access. Research from conflict zones supports the
role of localized governance and cross-sector
coordination in maintaining essential care (18,
23, 25).

Women’s coping strategies, analysed
through the Transactional Theory of Stress and
Coping, encompass both problem-focused (e.g.,
seeking alternative providers, proactive planning,
borrowing money) and emotion-focused
approaches (e.g., acceptance, spiritual reliance,
positive self-talk, maternal bond). The greater
prevalence of emotion-focused coping highlights
the uncontrollability of many conflict-related
stressors, leading women to rely on internal and
spiritual resources to manage profound distress.
These findings are consistent with previous
studies on coping mechanisms in conflict-
affected and low-resource settings (11, 14, 15, 21,
25).

Based on these findings, multi-level and
integrated interventions are urgently needed.
Policy interventions must strengthen formal
health governance, ensure the protection of health

facilities from military targeting, and implement
proactive preparedness for essential supplies. For
humanitarian actors and local stakeholders, close
coordination with the de facto government and
local communities is essential to ensure that aid
reaches those most in need. Key priorities include
deploying mobile clinics to serve remote areas,
securing essential supplies through advance
planning, and providing targeted financial
assistance to improve equitable maternal
healthcare access in conflict-affected Rakhine
State. Community-level investments are crucial
for reinforcing existing solidarity networks and
delivering  culturally  appropriate  health
promotion strategies to address persistent
knowledge gaps. Supporting healthcare providers
through ongoing training, fostering
interprofessional collaboration, and actively
addressing discriminatory practices within
healthcare settings are vital to rebuild trust and
ensure equitable access. Furthermore, economic
constraints must be comprehensively addressed
by introducing appropriate healthcare payment
systems or financial protection mechanisms to
reduce the unsustainable burden of out-of-pocket
expenditures on impoverished households. The
de facto government should prioritize restoring
and improving maternal health services in post-
conflict settings.

Despite these important insights, this
study has several limitations. The region’s control
by the Arakan Army restricted access to recent
literature, reports, and news, limiting the
availability of up-to-date information on the
healthcare system and workforce. Security risks,
including intermittent airstrikes, constrained
recruitment to 12 women and 3 healthcare
providers and prevented coverage of all
geographic areas. Internet access was only
available in designated locations, making
scheduling interviews challenging and sometimes
requiring rescheduling. Despite these constraints,
efforts were made to gather rich and detailed
information from all participants

CONCLUSION

This study presents a comprehensive
analysis of the layered barriers, enabling factors,
and coping strategies shaping women’s access to
maternal healthcare in conflict-affected Rakhine
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State, Myanmar. By integrating the SEM and the
TTSC, the study demonstrates that women’s
healthcare experiences are profoundly shaped by
the intricate interplay of individual, interpersonal,
community, organizational, and
policy/institutional ~ factors. The findings
highlight that maternal healthcare inequities are
systemic, stemming from financial insecurity,
limited autonomy, geographical isolation,
strained organizational capacities, and
fragmented governance. Despite these significant
challenges, women demonstrate strength and
adaptability through a range of problem-focused
and emotion-focused coping strategies, relying
on personal initiative, family support, community
solidarity, and spiritual beliefs to navigate
difficult circumstances. This dual-framework
approach not only enriches academic
understanding but also provides actionable
insights for context-sensitive and equity-oriented
interventions. Given the persistence of conflict-
related barriers, there is an urgent need for
conflict-sensitive, community-based maternal
care policies that prioritize safety, cultural
appropriateness, and equitable access. Ultimately,
ensuring safe and accessible maternal healthcare
in Rakhine State requires holistic efforts that
encompass health system strengthening,
infrastructure rehabilitation, and culturally
competent care models, crucially involving local
actors in all stages of program design and
decision-making.
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ABSTRACT

Introduction: Thailand continues to face a high burden of pneumonia-related hospitalizations and in-
hospital mortality. During the COVID-19 pandemic, attention shifted toward SARS-CoV-2, potentially
obscuring the surveillance and burden of other respiratory infections, including pneumonia. As protective
measures ease, concerns have emerged about changing pneumonia trends in the post-COVID-19 era.
Therefore, this study aimed to examine nationwide trends in pneumonia-related hospitalizations, outpatient
visits, and mortality to inform future prevention and control strategies in Thailand.

Methodology: A longitudinal secondary analysis was conducted using national pneumonia surveillance
data from 2015-2024, obtained from Thailand’s Ministry of Public Health. Cases classified under ICD-10
pneumonia codes with complete demographic and temporal data were included. Spatial distributions were
visualized using yearly heat maps stratified by province, health zone, age group, and occupation. Linear
Mixed Effects models were used to assess significant changes over time and across climate zones, with
model fit confirmed via Akaike’s Information Criterion. Intraclass Correlation Coefficients quantified
regional clustering, and p-values < 0.05 indicated significance.

Results: From 2022 to 2024, pneumonia-related hospitalizations increased by 50%, while mortality more
than tripled (rising from 284 to 865 deaths). Outpatient visits also saw a 41% increase over the same period.
Older adults (>65 years) consistently represented over 60% of annual deaths, whereas agricultural workers
and students experienced marked increases in hospitalizations and mortality. Regional trends in
hospitalizations and outpatient visits varied significantly by province (p < .001), with regional variation
accounting for 33.5% of hospitalization differences (ICC = 0.335). Mortality showed a significant increase
over time (p =.011), but geographic variation was less pronounced.

Conclusion: Pneumonia remains a major health concern in Thailand, particularly among older adults,
inpatients, and agricultural workers in the post-COVID era. These findings support targeted interventions
in high-burden provinces and among vulnerable populations.

Keywords: Hospitalization Trends, Mortality Trends, Pneumonia, Thailand, Post COVID-19

INTRODUCTION

Pneumonia remains a major global health
concern, causing approximately 2.5 million
deaths annually, including 672,000 deaths among
children under five and 1.2 million deaths among
adults over 69 years in 2019 (1, 2). It contributes
to an estimated 97 million Disability-Adjusted

Life Years (DALYs), disproportionately affecting
the very young and elderly (2, 3).

In Thailand, pneumonia ranked third in
morbidity and first in mortality among nationally
surveilled diseases in 2022, with 234,196
reported cases and 284 deaths, emphasizing its
ongoing public health impact (4). From 2013 to
2022, morbidity rates fluctuated with peaking in
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2018, declining during the COVID-19 pandemic,
and then rising again in 2022. Although case
fatality rates (CFR) declined between 2013 and
2016 and stabilized thereafter, provincial
disparities persist, with Ubon Ratchathani,
Saraburi, and Yasothon provinces reporting the
highest morbidity in 2022 (4-6).

Following the easing of COVID-19
restrictions, the resurgence of respiratory
infections, including influenza and respiratory
syncytial virus (RSV), has placed renewed strain
on healthcare systems. The pandemic’s broad
interventions, such as masking and distancing, not
only suppressed respiratory disease transmission
but also disrupted pneumonia surveillance,
obscuring true disease trends (7-11). As Thailand
transitions into the post-COVID-19 era, renewed
concerns have emerged regarding shifting
pneumonia  patterns and growing health
disparities.

Pneumonia remains a major public health
concern in Thailand, consistently contributing to
substantial morbidity and mortality. During the
COVID-19 pandemic, widespread public health
interventions,  including  masking,  social
distancing, and reduced mobility, significantly
altered the transmission dynamics of respiratory
infections. These measures not only suppressed the
spread of COVID-19 but also obscured the true
burden and epidemiological trends of other
respiratory diseases, such as pneumonia. As
Thailand transitions into the post-COVID-19 era,
the relaxation of these protective measures has
raised critical concerns about potential resurgence,
shifts in disease patterns, and emerging health
disparities related to pneumonia.

Despite available national surveillance
data through the Ministry of Public Health’s 506
reporting system, there is limited analysis of
pneumonia trends in the post-pandemic context.
Existing research largely focuses on the early
pandemic phase, with little attention to regional
and demographic shifts in the current landscape.
To address these gaps, this study analyzes
pneumonia-related hospitalization and mortality
trends in Thailand from 2022 to 2024, representing
the post-COVID period, using ICD-10-coded
surveillance data. The findings aim to inform data-
driven public health strategies and guide the
allocation of healthcare resources for pneumonia

prevention and control in a changing
epidemiological environment.

METHOD
Study Design, Setting, and Population

This study employed a retrospective
longitudinal analysis using national pneumonia
surveillance data collected between 2022 and
2024 by Thailand’s Ministry of Public Health.
Data were drawn from the 506-disease reporting
system, which compiles pneumonia case records
from all 77 provinces nationwide. Rather than
sampling, the analysis included all reported
pneumonia cases during the study period. Eligible
cases were identified based on ICD-10-CM codes
J12-J18 and included only those with complete
demographic and geographic information. Where
applicable, validated procedures were used to
address and impute missing data to ensure
consistency in the dataset.

Data Management Process

The principal researcher formally
requested pneumonia surveillance data from the
Ministry of Public Health (MOPH), specifying
the inclusion criteria based on ICD-10 codes
(J12-J18), the time period (2022-2024), and
national geographic coverage. Age-stratified
population estimates were obtained from the
National Statistical Office for  rate
standardization. To address missing data, a
validated rule-based approach was applied. For
categorical variables such as province or health
zone, missing values were imputed based on
hospital location codes or administrative
mappings, ensuring alignment with existing
administrative  structures. For continuous
variables like age, mean or median imputation
was performed within each province-year stratum
when the proportion of missing data was less than
5%. Any records with missing key diagnostic
fields, such as pneumonia severity, were excluded
to maintain data integrity and avoid bias.

Following data  cleaning, five
preprocessing steps were implemented to ensure
consistency and harmonization across the dataset.
The first step involved format standardization,
where variable names, coding structures, and data
types were aligned across multiple datasets. For
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example, province names were standardized to a
uniform naming convention to eliminate
inconsistencies  across sources. Temporal
alignment was the second step, where monthly
pneumonia case and death counts were
aggregated into annual totals (January to
December) for each province. This process
allowed for consistent yearly comparisons across
regions, ensuring that each data point represented
a full year. The third step, geographic
harmonization, addressed inconsistencies in
administrative unit naming and boundary
definitions. This was achieved by mapping local
or regional data to national standards and
grouping provinces into 13 health zones and 6
climate regions for spatial analysis, which
accounted for regional and environmental
variations in pneumonia trends. The fourth step
involved age-standardization, where crude counts
of pneumonia cases and deaths were transformed
into age-standardized rates per 100,000
population using direct standardization. This
method adjusted for differences in age structure
between provinces by utilizing the national age
distribution for each year. Finally, data
verification was conducted to ensure the
processed figures were accurate and consistent.
This step involved cross-checking the data
against official MOPH annual surveillance
reports, and any anomalies (such as outliers,
duplicates, or invalid entries) were identified and
corrected prior to statistical modeling to ensure a
reliable final dataset.

Variables and Measures

2022 2023 2024

Annual Pneumonia cases included total
cases per month summed for 12 consecutive
months, including Inpatient (Hospitalization) and
outpatient visits. The data were disaggregated by
province, health administrative zone, climate
zone, age groups, and occupation. The mortality
rate was pneumonia-related deaths per 100,000
population for each year.

Data Analysis

Microsoft Power BI (2023) was used to
visualize provincial distributions of pneumonia-
related hospitalizations (IPD), outpatient visits
(OPD), and mortality from 2022 to 2024 using
heat maps to illustrate spatial and temporal
trends.  Descriptive  statistics,  including
frequencies and percentages, were used to
summarize hospitalization and mortality by age
group and occupation.

To examine annual and provincial trends,
linear mixed-effects models were applied to log-
transformed values of hospitalization, outpatient
visits, and mortality. Model fit was assessed using
Akaike’s Information Criterion (AIC). Results
were reported with F-values and significance
levels. Marginal and conditional R? values were
used to evaluate variance explained by fixed and
full models, while the intraclass correlation
coefficient (ICC) quantified variance attributable
to random effects from climate zones.

RESULTS

1. Provincial Disparities in Pneumonia-
related Hospitalization and Outpatient Visits
in Thailand (2022-2024)

N

2022 2023 2024

Figure 1 Spatial Distribution of Pneumonia-related Cases (A) Annual Number of Inpatient hospitalizations in each province (B) Annual Number of
Outpatient Visits in each province (2022-204)
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Hospitalization (In-patients) Spatial Trends

From 2022 to 2024, pneumonia-related
hospitalizations (IPD) showed increasing
geographic concentration in eastern and southern
Thailand, as illustrated in Figure 1A. Initially
centered in the central and eastern regions (e.g.,
Bangkok, Chachoengsao), the burden shifted by
2023 to northeastern provinces such as Nakhon
Ratchasima and Buriram. In 2024, Chanthaburi
and Surat Thani recorded the highest
hospitalization rates. Overall, a growing spatial
concentration was observed in the East and
South, possibly reflecting environmental risk
factors, regional outbreaks, or improved
surveillance systems.

Outpatient Spatial Trends

Outpatient pneumonia cases were
consistently high in eastern provinces, with
Chanthaburi leading across all years. Northern
areas like Chiang Mai and Chiang Rai showed
high OPD volumes in 2022, followed by
increases in southern coastal provinces (e.g.,
Songkhla, Phuket) in 2024 (Figure 1B). The
spread into southern Thailand may reflect rising
incidence, increased health-seeking behavior, or
better surveillance post-COVID. These findings
support the need for tailored prevention,
improved outpatient capacity, and region-specific
public health responses.

4

&

Figure 2 Spatial Distribution: Annual Mortalities in each province (2022-2024)

2. Provincial Disparities in Pneumonia-related
Mortality in Thailand (2022-2024)

Figure 2 displays the annual spatial
distribution of pneumonia-related deaths across
Thailand from 2022 to 2024. In 2022, higher
mortality counts were concentrated in Bangkok
and selected southern provinces, including
Phuket, Surat Thani, and Songkhla. By 2023, this
pattern remained with slight intensification,

particularly in Phuket and Narathiwat. In 2024,
the highest mortality shifted to southern
provinces such as Songkhla and Narathiwat,
while new clusters emerged in northeastern
provinces, including Kalasin, Nakhon Phanom,
and Chaiyaphum. The number of affected
provinces increased over the three years,
indicating a broader geographic spread of
pneumonia-related deaths.
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3. Pneumonia Hospitalization and Mortality
Stratified by Age Group and Occupation
Age- and occupation-specific data from
2022 to 2024 show variations in pneumonia-
related hospitalizations and mortality. The
number of cases and deaths differed across age
groups and occupational categories each year.
Table 1 presents the annual figures for pneumonia
hospitalizations and deaths, disaggregated by age
group and occupation from 2022 to 2024.
Pneumonia-related mortality increased
across older age groups between 2022 and 2024.
Among individuals aged 65 years and older,
deaths rose from 177 in 2022 to 234 in 2023 and
550 in 2024. In the 55-64 age group, mortality

increased from 54 in 2022 to 150 in 2024.
Mortality remained relatively low and stable
among younger age groups, particularly those
under 25 years of age. By occupation, manual
workers recorded the highest number of
pneumonia-related deaths each year, with 193
deaths in 2022, 178 in 2023, and 163 in 2024.
Individuals in agricultural and livelihood sectors
experienced an increase in deaths from 34 in 2022
to 67 in 2024. Mortality among students,
government officials, and retail workers remained
consistently low. No deaths were reported among
public health personnel, while religious
practitioners and other unspecified occupations
accounted for minimal deaths across the three
years.

Table 1 Distribution of Pneumonia-related Hospitalizations and Mortality by Age Group and Occupation

2022 2023 2024

Variables Hospitalizaton Mortality Hospitalizaton Mortality Hospitalizaton Mortality

N (%) N (%) N (%) N (%) N (%) N (%)
Age in Groups
Total 250884 284 298611 367 376838 865
<5 75246 (30) 4(1) 86403 (29) 7(2) 87690 (23) 16 (2)
5 -9 years 10351 (4) 2(1) 12518 (4) 0 (0) 14379 (4) 3(0)
10 - 14 years 3941 (2) 2(1) 4821 (2) 1(0) 11635 (3) 6 (1)
15 - 24 years 6725 (3) 4 (1) 5894 (2) 4 (1) 10878 (3) 9(1)
25 - 34 years 9722 (4) 7(2) 9598 (3) 9(2) 14940 (4) 22 (3)
35 - 44 years 12111 (5) 8(3) 12765 (4) 15 (4) 19776 (5) 39 (5)
45 - 54 years 18761 (7) 26 (9) 21207 (7) 44 (12) 29670 (8) 70 (8)
55 - 64 years 29437 (12) 54 (19) 35706 (12) 53 (14) 47386 (13) 150 (17)
>= 65 years 84590 (34) 177 (62) 109699 (37) 234 (64) 140484 (37) 550 (64)
Occupations
Total 137915 260 170097 293 207091 321
Livelihood/
Agriculture 47365 (34) 34 (13) 60120 (35) 38 (13) 58879 (28) 67 (21)
Governments
Officials and
Military
Person 4286 (3) 2 (1) 4815 (3) 17 (6) 9473 (5) 20 (6)
Manual
Workers 53089 (38) 193 (74) 64384 (38) 178 (61) 71814 (35) 163 (51)
Retail
Business 2871 (2) 8 (3) 3211 (2) 8 (3) 3957 (2) 4(1)
Students 21404 (16) 73) 27749 (16) 2 (1) 48041(23) 50 (16)
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2022 2023 2024

Variables Hospitalizaton Mortality Hospitalizaton Mortality Hospitalizaton Mortality

N (%) N (%) N (%) N (%) N (%) N (%)
Religious
Practioner 1432 (1) 3(1) 1898 (1) 3(1) 336 (0) 5(2)
Public
Health 209 (0) 0 (0) 203 (0) 0 (0) 337 (0) 0 (0)
Others 7259 (5) 13 (5) 7717 (5) 47 (16) 14254 (7) 12 (4)

4. Temporal Trends in Hospitalization,
Outpatient Visits, and Mortality After
COVID-19

Table 2 presents the findings of Linear
Mixed Models assessing changes in pneumonia-
related hospitalizations, outpatient visits, and
mortality from 2022 to 2024, as well as across
health administrative zones. While the regression
coefficients, standard errors, and confidence
intervals are not reported due to limitations in the
available data, the results provide important
insights into the statistical significance and model
fit.

Hospitalization rates showed highly
significant changes across both years (F =32.592,
p < 0.001) and climate zones (F = 4.867, p =

0.002). The model indicates that approximately
33.5% of the total variance in hospitalization
rates is attributable to provincial variation (ICC =
0.335), with a marginal R? of 0.499, suggesting
that nearly half of the variance in hospitalizations
is explained by the fixed effects in the model.
Outpatient visit trends also showed significant
differences over time (F = 15.197, p < 0.001) and
across health zones (F = 3.486, p = 0.013), further
emphasizing the regional and temporal variations
in care. Similarly, pneumonia-related mortality
demonstrated significant changes across years (F
= 7368, p = 0.011), while no significant
differences were found between climate zones in
terms of mortality rates.

Table 2 Fixed Effects Estimates from Linear Mixed Model Predicting Log-transformed Hospitalization,
Outpatients, and Mortality with Year and Climate Zone as Predictors.

Predictor/Component Hosp(llt;lll)z)atlon Ou(t([)):}i)tll)e)nts Mortality
Fixed Effects

F-value p-value F-value p-value  F-value  p-value
Intercept 31.606 <0.001" 14.739 <0.001" 7.344 0.0117
Year (In continuous) 32.592 <0.001" 15.197 <0.001" 7.368 0.011°
Climate Zone 4.867 0.002" 3.486 0.013" 0.879 0.507
Model Fit
AIC! 21.77 51.21 137.93
ICC? 0.335 0.213 0.278
Marginal R? 0.499 0.363 0.171
(fixed effects)
Conditional R? 0.667 0.577 0.449
(full model)

* p-value less than 0.001; ! Akaike's Information Criterion; 2 Intraclass Correlation Coefficient

DISCUSSION

This study reveals important shifts in
pneumonia-related hospitalization, outpatient
visits, and mortality in Thailand during the post-
COVID-19 period (2022-2024), highlighting a

growing disease burden among vulnerable
populations, particularly the elderly, manual
laborers, and agricultural workers (12, 13). The
rise in cases aligns with global trends showing a
resurgence of respiratory infections following the
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relaxation of pandemic control measures (14, 15).
Provinces in the East and South, including
Chanthaburi, Surat Thani, and Songkhla,
experienced significant increases, suggesting
geographic  vulnerabilities  influenced by
environmental, demographic, and healthcare
access factors (12).

Over 80% of pneumonia-related deaths
occurred among inpatients, reinforcing the need
for strengthened hospital-based care and early
diagnosis. Older adults (>65 years) consistently
accounted for the majority of cases and deaths,
with notable increases among those aged 5564,
indicating an expanding high-risk group (12, 13).
Occupational analysis showed that manual
workers and agricultural laborers bore a
disproportionate mortality burden, likely due to
occupational exposures and barriers to timely
care.

The linear mixed model analysis
confirmed significant temporal and regional
effects on hospitalization and outpatient trends,
while mortality increased over time but showed
no variation across climate zones, suggesting
more  systemic  vulnerabilities. = Moderate
provincial variation in mortality (ICC = 0.278)
implies the influence of unmeasured local factors
(12).

These findings are consistent with global
evidence on post-pandemic respiratory disease
rebounds and underscore the need for stronger
surveillance, equitable access to care, and
targeted interventions for high-risk populations
(16). Incorporating demographic and
occupational data into pneumonia control
strategies will be critical for effective public
health planning in the post-COVID context.

Despite the strengths of this study,
several limitations should be acknowledged.
First, as a secondary data analysis, the study is
dependent on the completeness and accuracy of
national surveillance data. While data cleaning
and imputation procedures were applied,
underreporting or misclassification may still
occur, particularly in remote provinces or among
informal workers. Second, the analysis was based
on ICD-10 codes J12-J18, which may not fully
capture atypical or secondary pneumonia cases
linked to other diagnoses. Third, although we
adjusted for year and climate zone in our models,
other potentially important factors, such as

comorbidities, vaccination coverage, healthcare
access, and environmental exposures, were not
available in the dataset and therefore could not be
controlled for. Finally, due to the aggregated
nature of the data, individual-level causal
inferences are limited, and the findings should be
interpreted with caution.

CONCLUSION AND RECOMMENDATION
The findings from this study reflect a
shifting pneumonia landscape in Thailand during
the post-COVID-19 period from 2022 to 2024. As
public health measures relaxed and routine
activities resumed, pneumonia-related
hospitalizations and deaths rose steadily, mostly
among older adults, manual laborers, and
agricultural workers. These groups were a
consistently high-risk, pointing to both age-
related vulnerability and possible occupational
exposure risks that deserve closer attention.

Trends differed across provinces, with
the eastern and southern regions reporting higher
hospitalization and outpatient visit rates, while
mortality increases were more uniformly
distributed across the country. This suggests that
while some areas face more acute service
demands, systemic issues may be contributing to
poor  pneumonia  outcomes  nationwide.
Moreover, the use of Linear Mixed Effects
modeling confirmed the statistical significance of
both time and regional effects on pneumonia
burden.

In conclusion, the results show a need to
reorient pneumonia prevention and response
strategies. It is important to also focus on
surveillance, early detection, and prevention
efforts tailored to specific regions and high-risk
populations. Community-based interventions,
particularly for the elderly and workers in labor-
intensive sectors, may able to reducing the impact
of pneumonia in this public health landscape.

RECOMENDATION

A comprehensive and coordinated public
health response is needed to address the rising
burden of pneumonia in Thailand’s post-COVID-
19 era. Strengthening the national pneumonia
surveillance system with real-time data and better
breakdowns by age, region, and occupation can
support earlier detection and more effective,
targeted interventions. At the same time,
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vaccination coverage for pneumococcal and
influenza infections should be focused among
high-risk groups such as older adults, manual
laborers, and agricultural workers, especially in
provinces with consistently high case numbers.
Workplace-based health education and improved
access to care are also important steps to better
protect those in labor-intensive occupations. In
regions like the east and south, where
hospitalizations and outpatient visits were
highest, expanding healthcare capacity will be
essential to ensure timely and equitable care.
Promoting health equity through inclusive
policies and outreach to underserved areas will
help reduce regional and socioeconomic gaps in
pneumonia outcomes. Finally, pneumonia
prevention and control must be integrated into
Thailand’s broader post-pandemic preparedness
plans to strengthen resilience against future
respiratory threats.
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ABSTRACT

Introduction: Type 2 diabetes mellitus (T2DM) is a major public health issue worldwide. Poor
glycemic control may affect the prevalence and severity of oral health problems and salivary quality,
but research in older adults with diabetes remains limited.

Objective: To assess oral health status and salivary changes of older adults with uncontrolled, in
comparison to well-controlled, T2DM.

Methodology: A cross-sectional study was conducted among older adults (> 60 years old) diagnosed
with T2DM, recruited by purposive sampling from January to May 2025 (N=25). Patients with a recent
HbALc level of at least 7.5% were classified as having uncontrolled T2DM. Salivary flow rate (SFR)
and pH of both stimulated and unstimulated whole saliva were measured. Periodontal conditions,
assessed using UNC-15 probe, were classified based on clinical attachment loss (CAL) and probing
depth, following CDC/American Academy of Periodontology (AAP) criteria. Statistical analysis was
performed using independent T-tests for normally distributed data and Mann-Whitney U-tests for
skewed data.

Results: Among 25 participants (20 females and 5 males, mean age 72.4+7.41 years old), 7 (28%) had
uncontrolled T2DM. Mean HbAlc levels in the uncontrolled vs well-controlled groups were 8.1+0.8
and 6.8+0.4, respectively (p<0.001). The prevalence of severe periodontitis was similar between groups
(42.8% in uncontrolled and 44.4% in well-controlled groups). The mean SFR were slightly lower in the
uncontrolled group, although not statistically significant. Unstimulated SFR was 0.22+0.12 mL/min and
0.26+0.12 mL/min, while stimulated SFR was 0.92+0.61 mL/min and 1.31+0.77 mL/min, for the
uncontrolled and well-controlled groups, respectively. Interestingly, the mean pH of stimulated saliva
was significantly lower in the uncontrolled group. (7.38+0.44 in uncontrolled vs. 7.85+0.50 in well-
controlled, p=0.04).

Conclusion:

This study observed a significantly lower stimulated salivary pH in uncontrolled T2DM patients, likely
reflecting altered oral environment prone to dysbiosis and oral diseases. Integrating oral care into overall
public health strategies is encouraged.

Keywords: Type 2 diabetes, older adult, salivary changes, oral health, SDG3

INTRODUCTION morbidity, mortality, and burdens to the

Type 2 Diabetes mellitus (T2DM) is a
significant public health challenge worldwide.
In 2021, the global prevalence was 10.5%
(536.6 million people) and is projected to
increase to 12.2% (783.2 million) by 2045 (1).
It involves various clinical and genetic factors
that result in high blood sugar levels. This
condition adversely affects individuals' health
and quality of life, and contributes to increased

healthcare system (2). Previous studies have
often shown that oral health is closely related to
various noncommunicable diseases,
particularly diabetes and periodontal disease
which show a bidirectional relationship (3).

Moreover, health complications and
decreased well-being are more prevalent among
older adults (4). A significant concern within
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the increasing number of aging population is
poor oral health, characterized by increased
occurrences of dental caries, periodontal
disease, tooth loss, dry mouth, and oral cancer
(5). Process of aging disrupts the balance of
saliva production, a problem worsened by
systemic conditions, like diabetes, and the
medications used to treat other illnesses that
impact saliva secretion. Additionally, age-
related changes influence the composition of
the oral microbiome that contribute to
pathogenesis of oral diseases (6). For instance,
the prevalence of periodontitis increased from
45-50% in adults to over 60% in older adults
N.

The bidirectional relationship between
diabetes and periodontal disease is likely
mediated by inflammation and is related to
increased blood sugar levels (8). In addition,
DM can lead to various changes in the oral
cavity and can also alter the function of the
salivary glands affecting the composition and
volume of the secreted saliva (9). These
changes lead to environmental changes in the
oral cavity that trigger the onset of other oral
diseases. For example, changes in salivary flow
rate and pH can increase the risk of dental
caries, fungal infection, and periodontal
diseases (10, 11). Poor glycemic control has
been associated with an increased risk and
severity of oral health problems, as well as
alterations in salivary composition and flow
(12). However, studies focusing specifically on
these effects in older adults with diabetes are
still limited. Therefore, the aim for this study is
to assess the oral health status and salivary
changes of older adults with uncontrolled, in
comparison to well-controlled, T2DM.

METHODOLOGY
Study design and study population

This  cross-sectional study  was
conducted among  patients  previously
diagnosed with T2DM, recruited by purposive
sampling, from January to May 2025 with 25
participants. This study involved older adults
aged 60 years and above who had been
diagnosed with T2DM. Participants were
classified based on their glycemic status, with
glycated hemoglobin (HbAlc) levels of >7.5%
categorized as uncontrolled diabetes, and levels
<7.5% as well-controlled (13).. Individuals
with a history of radiotherapy in the head and
neck region, those who were fully edentulous,

and uncooperative participants were excluded
from the study.

Data collection

Unstimulated whole saliva and
stimulated whole saliva was obtained as
described (14). Unstimulated whole saliva
collection was conducted in the morning,
between 8:00 a.m. and 12:00 p.m. Participants
were instructed to refrain from eating, drinking,
or brushing their teeth for at least one hour prior
to the procedure. During saliva collection, each
participant remained seated upright in a cool
environment, with their head slightly tilted
forward allowing the saliva to flow into a sterile
container for 10 minutes. For stimulated whole
saliva collection, participants were asked to
chew a 5x5 cm piece of paraffin wax
continuously and saliva were collected for 5
minutes (15). The salivary flow rate (SFR) was
determined by measuring the volume of whole
saliva in millilitres (mL) divided by collection
time (min). Hyposalivation was defined as
having <0.1 mL/min of unstimulated SFR or
<0.7 mL/min of stimulated SFR (16, 17).
Salivary pH was measured using a pH meter
(LAQUA twin pH-22, compact pH meter,
Horiba). The DMFT index was assessed by oral
examination under dry conditions, with all
findings of decayed, missing, and filled tooth
surfaces recorded. Root caries index was
recorded (18). Teeth with gingival recession
were assessed for root caries on four surfaces
mesial, distal, buccal, and lingual and the
proportion of decayed and filled root surfaces
was calculated about the total number of root
surfaces examined. Periodontal examination
was conducted to assess the full mouth,
excluding third molars and furcation
involvement. Gingival recession (GR), defined
as the distance between the free gingival margin
(FGM) and the cementoenamel junction (CEJ),
was measured first. This was followed by the
measurement of probing depth (PD), which is
the distance from the FGM to the base of the
sulcus or periodontal pocket. Both GR and PD
were recorded at six sites per tooth: mesio-
buccal, mid-buccal, disto-buccal, mesio-
lingual, mid-lingual, and disto-lingual, using a
UNC-15 periodontal probe (Hu-Friedy®, Hu-
Friedy Group, Chicago, IL, USA). Clinical
attachment loss (CAL) was then calculated by
summing the GR and PD measurements,
providing an estimate of the total periodontal
tissue loss from the CEJ. Periodontal stages

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand 60



The 16" International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

were classified based on CAL and probing
depth, following CDC/AAP (American
Academy of Periodontology) criteria by Eke et
al (19).

Data Analysis and Ethical Consideration

Statistical analysis was conducted
using IBM SPSS Statistics version 29.0.
Descriptive statistics included frequencies and
percentages for categorical variables and means
+ standard deviations or medians with
interquartile ranges for continuous data,
depending on normality. The Shapiro-Wilk test
(p < 0.05) assessed normality. Group
comparisons between well-controlled and
uncontrolled T2DM were performed using
Independent T-tests, Mann-Whitney U tests,
Chi-square tests, or Fisher’s exact tests as
appropriate. A p-value < 0.05 was considered
statistically significant. The study protocol has
been approved by the Human Research Ethics
Committee of the Faculty of Dentistry,
Chulalongkorn University (HREC-DCU 2024-
119). Informed consent was obtained before
demographic data collection by a structured
interview and clinical data collection by oral
examination.

RESULTS

Among 74 participants who registered
for this study, a total of 25 participants were
eligible after undergoing the screening process
based on the inclusion and exclusion criteria
and were included in this study. Characteristics
of participants are shown in table 1. The
majority of the participants were female (N=20,
80%). Ages range from 60 to 86 years old
(mean age 72.447.41 years). The overall mean
level of HbAlc was 7.144+0.82, with 18
participants (72%) classified as well-controlled
T2DM group (mean HbA1¢=6.76+0.39) and 7
participants (28%) as uncontrolled (mean

HbA1c=8.11£0.85, p-value <0.001). Six
subjects (24%) required insulin injections. With
regards to oral healthcare, most participants
(N=18, 72%) had a last visit dental office less
than 1 year ago and 17 participants (68%)
brushed their teeth once or twice a day. The
majority of participants (N=17, 68%), had more
than 20 natural teeth, with 52% wore acrylic
removable partial denture. Eleven (44%) had
severe periodontitis. There was no statistically
significant differences among these
characteristics between the well-controlled and
uncontrolled groups.For salivary parameters,
mean salivary flow rate of the unstimulated and
stimulated saliva were not different between
groups. The overall mean salivary pH of
unstimulated and stimulated whole saliva were
7.44+0.59 and 7.72+0.52, respectively.
Interestingly, the mean pH of stimulated saliva
was significantly lower in the uncontrolled
group (7.3840.44 in uncontrolled vs. 7.85+0.50
in well-controlled (p=0.04)). The prevalence of
hyposalivation was higher in the uncontrolled
(57.1%) than the well-controlled groups
(27.8%), but the difference did not reach
statistical significance.

The oral health status between well-controlled
and uncontrolled subjects are shown in table 2.
There was no statistically significant difference
between groups on all parameters examined.
While the number of remaining teeth was
similar, the mean DMF-T (decayed, missing,
and filled teeth) index was not different
(17.245.0 and 18.3+6.4 for the well-controlled
and uncontrolled group, respectively). For the
Root Caries Index (RCI), the median
(interquartile range) was lower in the well-
controlled group 0.00 (range 0-25.87)
comparing to 14.20 (range 0-37.50) in the
uncontrolled group, but the difference was not
statistically significant (p = 0.673).
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Table 1 Characteristics of study population

Study Well Uncontrolled
variables population controlled N=7 P -Value
N=25 N=18
(Mean = SD) (Mean = SD) (Mean = SD)
Age (Years) 72.4+741 71.89 £7.85 73.71 £6.47 0.591!
HbAlc (%) 7.14+0.82 6.76 +0.39 8.11£0.85 <0.001!
N (%) N (%) N (%)
Gender
Male 5 (20) 4(22.2) 1(14.3) 1.000F
Female 20 (80) 14 (77.8) 6 (85.7)
Insulin injection 1.000F
Yes 6 (24) 4(22.2) 2 (28.6)
No 19 (76) 14 (77.8) 5 (71.4)
Last dental visit 0.487°
<1 year 18 (72) 12 (66.7) 6 (85.7)
1-2 Year 4 (16) 3(16.7) 1(14.3)
>? years 3 (12) 3(16.7) 0
Tooth Brushing 0.362F
1-2 times/day 17 (68) 11 (61.1) 6 (85.7)
>2 times/day 8(32) 7 (38.9) 1(14.3)
Number of Teeth 0.640"
<20 Teeth 8(32) 5(27.8) 3 (42.9)
> 20 Teeth 17 (68) 13 (72.2) 4(57.1)
Denture wearer 1.000F
Yes 13 (52) 9 (50) 4(57.1)
no 12 (48) 9 (50) 3 (42.9)
Severe Periodontitis 11 (44) 8 (44.4) 3(42.9) 1.000F
Salivary Flow rate (mean+
SD mL/Min)
Unstimulated 0.25+0.12 0.26 £0.12 0.22+£0.12 0.512!
Stimulated 1.20+0.74 1.31+£0.77 0.92 £0.61 0.247!
Salivary pH (mean+ SD)
Unstimulated 7.44 £0.59 7.48 £0.62 7.34 £0.51 0.604!
Stimulated 7.72£0.52 7.85+0.50 7.38 £0.44 0.045"*
Hyposalivation, N(%) 0.205F
Yes 9 (36) 5(27.8) 4(57.1)
No 16 (64) 13 (72.2) 3(42.9)

! Independent T-test

2 Pearson Chi-Square test

FFisher’s Exact Test

*Statistically significant difference (p<0.05)
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Table 2 Comparison of oral health between Well-controlled and Uncontrolled subjects.

Variables Study ﬁigglaﬁon Well-;oznltgolled Una;ni;olled P- Value
(Mean + SD) (Mean + SD) (Mean £ SD)
Number of teeth 22454 222+53 21.4+6.0 0.767 !
DMFT index 17.4+53 17.1+5.0 18.3 + 6.4 0.614!
Median (P25-P75) Median (P25-P75) Median (P25-P75)
Root Caries 6.3 (0-28.5) 0.0 (0-25.9) 14.2 (0-37.5) 0.673M

Index

M Mann-Whittney U Tests
! Independent T-test

DISCUSSION

This study evaluated oral health and
salivary function in elderly individuals with
T2DM, with a particular focus on those with
poor glycemic control. By examining the
relationship between HbA 1c levels and salivary
characteristics, the findings enhance our
understanding of how metabolic control may
impact oral health in older adults. We found that
stimulated salivary pH was significantly lower
in individuals with uncontrolled DM compared
to those with well-controlled diabetes, while
there was no significant difference in salivary
flow rate between the two groups. The decrease
of salivary pH may be due to metabolic changes
in individuals with uncontrolled DM. In
diabetes, decreased bicarbonate levels across
body fluids contribute to metabolic acidosis
including the acidic nature of saliva in diabetic
patients (20). An alternative explanation for the
lower mean stimulated salivary pH may involve
age-related changes in  salivary ion
composition, as proposed by Bernardi et al.
(21). It 1is interesting to note that the
significantly lower pH was observed in
stimulated saliva, but not unstimulated saliva.
We hypothesize that this could be due to the
different buffering capacity and salivary
composition, but the underlying mechanisms
require further investigation.

In this study, no significant differences
of unstimulated or stimulated salivary flow

rates were found among well-controlled and
uncontrolled groups, which may be due to the
small sample size. However, previous research
by Chavez, Borrell (22) reported that older
adults with uncontrolled diabetes may have
reduced salivary flow compared to those with
better glycemic control and non-diabetic
individuals. This study reported that
approximately 57.1% of uncontrolled T2DM
had hyposalivation. Although reduced salivary
flow might not correspond with the perception
of dry mouth or xerostomia (23) hyposalivation
may contribute to gingival inflammation and
oral health deterioration (24) hyposalivation-
related, oral microbiota dysbiosis can
negatively impact the microbiota of digestive
system, commonly observed in older adults
(15) In this study, 44% patients with diabetes
had severe periodontitis. Consistently to Portes,
Bullon (25) the diabetes group exhibited the
highest severity of periodontitis, with a strong
correlation between glucose levels in HbAlc
and pocket depth of >6mm, clinical attachment
loss of >5mm, and a high percentage of
bleeding on probing. A study by Weijdijk, Van
der Weijden and Slot (26) found that diabetic
patients had higher DMFT scores compared to
non-diabetic individuals. In this study,
however, no statistically significant difference
was observed in the incidence of DMFT scores
or root caries
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This study carries certain limitations.
The cross-sectional design facilitates the
identification of associations, but cannot
establish causality. The small sample size
comprises only 25 participants, with only 7
uncontrolled T2DM group, provide limited
power for statistical analysis. Additionally, the
use of purposive sampling limits the
generalizability of the results. Consequently,
the findings on oral health deterioration remain
inconclusive. Future studies with a larger
sample size, more diverse population, and
probabilistic sampling methods, if possible, are
warranted to better assess the impact of
uncontrolled type 2 diabetes mellitus on oral
health and salivary function in older adults.

CONCLUSION

This study observed a significantly
lower pH of stimulated saliva in older adults
with uncontrolled T2DM compared to the well-
controlled group. Altered oral conditions in
uncontrolled T2DM could favor microbial
dysbiosis, potentially contributing to oral
diseases. These results reinforce the importance
of maintaining good glycemic control and
ensuring regular oral health monitoring are
essential to reduce the risk of oral
complications in individuals with T2DM.

LIMITATIONS

This study’s cross-sectional design
limit causal relationship analysis. Participant
recruitment was conducted through posters
distributed in limited number of hospitals and
diabetes communities. Furthermore, several
older participants found it challenging to visit
the hospital for sample collection.

RECOMMENDATION

Further study with a larger number of
participants is warranted. Intervention to
enhance good oral hygiene practices, regular
dental visits and good glycemic control are
essential for maintaining both oral and systemic
health in older adults with diabetes. Public
health measures should promote oral care as an
integral part of overall health.
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ABSTRACT

Introduction: Street food consumption is an emerging public health concern due to its links to poor
dietary quality, foodborne illnesses, and non-communicable diseases. In urban China, street food
remains a key part of the food system, especially for university students who often face time and
financial constraints. These factors can lead to unhealthy eating patterns and increased health risks.
Therefore, this study aimed to assess the frequency and determinants of street food consumption among
undergraduate students in Qingdao, China.

Methodology: A cross-sectional study was conducted in May 2025 at Qingdao Institute of Technology.
A total of 385 undergraduate students were recruited through convenience sampling. Data were
collected using a self-administered online questionnaire via Wenjuanxing, covering demographics,
environmental factors, peer and social media influence, food safety perceptions, and street food
consumption frequency. Descriptive statistics were reported, and bivariate and multivariate logistic
regression analyses were performed using SPSS Version 28 to identify significant predictors.

Results: Among the participants, 52.5% were aged 20 or younger and 52.5% were female. Most lived
within 5—15 minutes of a street food vendor (62.9%), and a majority reported being influenced by peers
(87.8%) and exposed to street food content on social media (49.4%). Frequent street food consumption
(more than twice weekly) was reported by 37.9% of students. Significant predictors included year of
study (aOR = 2.29, 95% CI: 1.32-3.98), peer influence (aOR = 2.16, 95% CI: 1.04-4.50), and high
social media exposure (aOR = 2.18, 95% CI: 1.02-4.62).

Conclusions: Over one-third of students reported frequent street food consumption. Peer influence,
social media exposure, and academic year were significant predictors. Universities should integrate
nutrition education, improve healthy food access, and promote food safety awareness to support
informed student choices.

Keywords: Street Food, Undergraduate Students, Peer Influence, Social Media, China

INTRODUCTION

Street food consumption has emerged as
a public health concern due to its association
with poor dietary quality, foodborne illnesses,
and rising rates of non-communicable diseases
(NCDs) such as obesity, hypertension, and
diabetes (1-3). While street foods are popular for
their affordability, convenience, and cultural

appeal, they are often prepared under unhygienic
conditions, using unsafe water or improper
handling methods. Despite these risks, street
food plays an important role in sustaining local
economies, preserving culinary traditions, and
providing livelihoods for many vendors(1, 4).
According to the Food and Agriculture
Organization (FAO), street food is defined as
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“ready-to-eat food and beverages prepared
and/or sold by vendors in streets and other public
places”(1). In China, street food is deeply
embedded in urban life and dietary culture,
particularly in cities like Qingdao, a coastal
tourist destination known for its seafood and
fusion of regional culinary influences(5-7).
Street food in Qingdao reflects both cultural
heritage and the evolving demands of urban
development(8, 9).

University students represent a key
demographic in urban street food consumption.
For many, street food offers an affordable,
accessible, and socially integrated food source
that aligns with student lifestyles and
constraints(10). While students are often aware
of hygiene risks, factors such as taste,
convenience, peer influence, and social media
exposure frequently outweigh concerns about
food safety(11). As a result, students may
prioritize sensory satisfaction and social
experiences over health risks, potentially
increasing their vulnerability to gastrointestinal
illnesses and long-term diet-related NCDs(12,
13).
health risks,

consumption of street food has been linked to

Beyond frequent
academic consequences. Unhealthy dietary
patterns, high in fats and sugars, may impair
academic

concentration, memory, and

performance. Studies have shown that students

N

A

o

with poor dietary habits are more likely to
experience reduced achievement in reading,
math, and science, even after adjusting for
socioeconomic factors(14, 15).

Despite the prevalence of street food
consumption among university students in urban
China, research examining its underlying
determinants, particularly in specific local
contexts, remains limited. Therefore, the aim of
this study is to examine the patterns and key
factors associated with street food consumption
among undergraduate students in Qingdao,
China.

METHODS
Study Design and Settings

This study employed a cross-sectional
quantitative design conducted in May 2025. The
setting was the Qingdao Institute of Technology
(QIT), located in Qingdao, a coastal city in
Shandong Province known for its rich and
diverse street food culture (as shown in Figure
1). Qingdao’s dynamic urban environment and
culinary landscape provided an ideal context for
exploring street food consumption behaviors
among university students. The College of Food
Engineering at QIT was purposively selected due
to its relevance to food and health disciplines,
offering valuable insights into the intersection of
food environment, student lifestyle, and dietary
behaviors.

Pingdu

Jimo

’\Qingdao City ——— —

v
§
?
4
P

¥ o

0 500 1,000 2,000 Km
Y S S S—|

',Huangda‘b

0 40 80 Km

Figure 1 Map of Qingdao City, China
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Study Population

The participants of this study are full-
time undergraduate students aged 18 years and
above, enrolled in the College of Food
Engineering at QIT and able to access online
data collection tools such as Wenjuanxing (an
online survey platform widely used in China).
Students from all academic years (freshman to
senior) were eligible to participate. A sample size
of 385 was calculated using Cochran’s formula,
considering an estimated prevalence of street
food consumption, a 95% confidence level, and
a 5% margin of error. Participants were recruited
through convenience sampling using the Wen-
Juan-Xiang online platform. Informed consent
was obtained electronically before participation.

Data collection

Data were collected using a self-
administered online questionnaire comprising
five sections: (1) general characteristics (age,
gender, academic year), (2) environmental
factors (living arrangement, home cooking
habits, distance to nearest stall), (3) media
influence (exposure to street food content,
influence of social media, trust in food safety
recommendations), (4) peer influence (peer
street food

recommendations), (5) safety

perception (overall hygiene and vendor
hygiene), and (6) street food consumption
practices. Media and Peer Influence were
quantified based on exposure frequency, trust in
recommendations, and peer encouragement,
categorized as low, medium, or high. Street Food
Consumption Practices were measured by the
frequency of self-reported consumption.
Respondents were categorized into “frequently”
and “Rarely” consumers based on defined cut-

off points (e.g., several times per week). In

summary, Sections (1), (2), (3), (4), and (5) are
the independent variables, while Section (6)
represents the dependent variables.

Data Analysis

Data were cleaned and recoded using
Microsoft Excel and analyzed using SPSS
Version 29.0. For all independent variables, data
were classified into two types: continuous and
variables included

categorical. Continuous

general characteristics (age item), media
influence (all items), and street food safety
perception (all items). These were analyzed for
normality using the Kolmogorov—Smirnov test.
If normally distributed, mean, standard deviation
(SD), minimum, and maximum values were
reported; if non-normally distributed, median,
range (IQR),

maximum values were used. Categorical

interquartile minimum, and
variables were summarized using frequencies
and percentages. For the dependent variable
(street food consumption), frequency was

recoded into two categories: frequently
consumption (defined as daily and/or 3—5 times
per week) and Rarely consumption (defined as
1-2 times per week, a few times per month,
rarely, or never). Chi-square tests were used to
identify associations between independent
variables and street food consumption. Variables
with p < 0.20 in bivariate analysis were included
in a multiple logistic regression model to identify
independent predictors of frequent consumption.
Multicollinearity was assessed using variance
inflation factors (VIF < 10). Model fit was tested
using the Hosmer—-Lemeshow goodness-of-fit
test (p > 0.05). Adjusted odds ratios (aOR) and
95% confidence intervals (CI) were reported for

significant predictors (p < 0.05).
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RESULTS

Table 1 Relationship Between Participant Characteristics and Street Food Consumption (n = 385)

General Characteristics

Street Food Consumption

Total Rarely Frequently  Chi- D-
(n, %) (n, %) (n, %) square value

Age igglfgéf and 202(52.5) 124 51.9% 78 53.49 0086 0769

21 years and 183 (47.5) 115 48.1% 68 46.6%

above
Gender Female 202 (52.5) 122 51.0% 80 54.8% 0.511 0.475

Male 183 (47.5) 117 49.0% 66 452%
Academic Freshman(Yearl) 113(29.4) 79 33.1% 34 233% 13.484 0.004
Year Sophomore(Year2) 122 (31.7) 58 243% 61 41.8%

Junior(Year 3) 83(21.6) 83 347% 40 27.4%

iilgsé(?;r " 36(93) 19 79% 11 7.5%
Living University 381(992) 236 98.7% 145 9939 140 0309
Arrangement Dormitory

Off-Campus 2005) 1 04% 1 0.7%

apartment

With family 2 (0.5) 2 08% 0 0.0%
Home No 294 (76.4) 181 75.7% 113 77.4% 0.139  0.709
Cooking Yes 91 (23.6) 58 243% 33 22.6%
Distance to <5 mins walk 47 (12.2) 24 10.0% 23 15.8% 6.401 0.094
Nearest Food 5to 15 mins walk 242 (62.9) 147 61.5% 95 65.1%
Stall 16-30 mins walk 71 (18.4) 52 21.8% 19 13.0%

> 30 mins walk 25 (6.5) 16 67% 9 62%
Peer No 47 (12.2) 36 15.1% 11 7.5% 4.793  0.029
Influence Yes 338 (87.8) 203 84.9% 135 92.5%
Safety Unfavourable 67 (17.4) 44 18.4% 23 15.8% 0.445  0.505
{Zﬁi‘;ptw“ Favourable 318(82.6) 195 81.6% 123 84.2%
Social Media  Low Influence 45 (11.6) 33 13.8% 12 82% 3.235 0.198
Influence Median Influence 150 (39.0) 94 39.3% 56 38.4%

High Influence 190 (49.4) 112 469% 78 53.4%

A total of 385 undergraduate students participated
in the study. Slightly over half of the participants
were 20 years or younger (52.5%), and were
female (52.5%). The majority were in their first
(29.4%) or second year (31.7%) of study,
followed by third-year (21.6%) and fourth-year or
higher (9.3%). Nearly all students (99.2%) lived
in university dormitories. Most students (76.4%)
did not engage in home cooking, and 65.1%
reported a walking distance of 5—15 minutes to

the nearest street food stall (Table 1).

Peer influence was highly prevalent, with
84.9% of students reporting that their food
choices were influenced by peers. Regarding
social media influence, 53.4% reported high
exposure, 38.4% moderate, and 8.2% low. Food
safety perception was largely favorable, with
81.6% of participants expressing positive views
of street food hygiene (Table 1).
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Street Food Consumption among Different Peer Influence, Perception Level on Food
Safety, and Media Influence

High

Medium

Social Media Influence

13.8%

Favoumble

Unfavourable

Safety Perception Level

Yes

Peer Influence

No

0.0% 10.0%

m Frequently

20.0% 300% 40.0%

46.9%

50.0% 60.0% 70.0% 80.0% 90.0% 100.0%

a:Rarely

Figure 2 Prevalence of Street Food Consumption Among Undergraduate Students with Different Peer

Influence, Perception on Food Safety, and Media Influence

Frequent street food consumption
was common among students, with many
consuming it several times per week. As
shown in Figure 2, students who reported
high peer influence (92.5%) and high social
media exposure (53.4%) had the highest
levels of frequent consumption. In contrast,
food safety perceptions appeared to have a
minimal impact on behavior, with 84.2% of
students with favorable hygiene perceptions
still reporting frequent consumption.

Bivariate analysis (Table 1) identified
significant associations between street food
consumption and academic year (y> = 13.484,
p = 0.004) and peer influence (¥> = 4.793, p
= (0.029), while distance to the nearest food
stall showed a marginal association (y*> =
6.401, p=10.094). No significant associations
were found for age, gender, living
arrangement, home cooking habits, food
safety perception, or media influence at the

bivariate level.

Table 2 Determinants of street food consumption among Undergraduate Students in Qingdao,

China (n = 385)

Street Food Consumption

Variables P-value 20R 95%Cl1
Lower Upper
Academic Year
Freshman (Year 1) Ref
Sophomore (Year 2) 0.003 2.294 1.322 3.980
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Street Food Consumption

Variables P-value aOR 95%CI
Lower Upper
Junior (Year 3) 0.556 1.190 0.667 2.123
Senior or Above (Year 4) 0.399 1.458 0.607 3.502
Distance to Nearest Food Stall
< 5 mins walk Ref
5 to 15 mins walk 0.298 0.707 0.367 1.360
16-30 mins walk 0.087 0.484 0.211 1.111
30 > mins walk 0.534 0.715 0.248 2.059
Peer Influence
No Ref
Yes 0.038 2.166 1.042 4.501
Social Media Influence
Low Influence Ref
Median Influence 0.104 1.895 0.877 4.096
High Influence 0.042 2.181 1.027 4.629
To determine independent predictors
DISCUSSION

of frequent street food consumption, a

multivariate  logistic = regression  was
conducted including variables with p < 0.20
from the bivariate analysis. As shown in
Table 2,

significant predictor. Sophomores were more

academic year remained a
than twice as likely to consume street food
frequently compared to freshmen (aOR =
2.294,95% CI: 1.322-3.980, p=10.003). Peer
influence was also significant, with students
influenced by peers having over twice the
odds of frequent consumption (aOR = 2.166,
95% CI: 1.042-4.501, p = 0.038). Social
media exposure was associated as well:
students with high exposure had significantly
higher odds of frequent consumption (aOR =
2.181, 95% CI: 1.027-4.629, p = 0.042),
although moderate exposure did not reach
statistical significance (p = 0.104). Distance
to the nearest food stall was not a significant
predictor in the final model.

These findings indicate that social
and academic-related factors; particularly
peer influence, social media exposure, and
academic year, are more influential than
environmental or demographic factors in
shaping street food consumption patterns
among university students.

This study found that academic year,
peer influence, and social media exposure
were significant determinants of frequent
food
undergraduate students in Qingdao, China.

street consumption among
Sophomores were more likely than freshmen
to consume street food frequently, supporting
prior findings that dietary behaviors tend to
shift as students’ progress through university,
gain autonomy, and adapt to new routines
and environments (17).

Peer influence emerged as a strong
food

consumption, aligning with existing research

predictor of  frequent street
that highlights the central role of social
networks in shaping food choices among
(25). High social media

exposure was also associated with increased

young adults

odds of frequent street food consumption.
This finding is consistent with other studies
that demonstrate how digital platforms shape
food preferences, promote popular eating
trends, and influence consumer behavior
through visual content and peer endorsement
(16-19). Among university students, who are
highly active online, such digital influences
may outweigh concerns about food safety or
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nutritional value.

Interestingly, this study did not find
significant associations between street food
consumption and several commonly cited
factors, including age, gender, living
arrangement, home cooking practices, or
food safety perception. While previous
studies have reported gender differences and
highlighted the role of food hygiene concerns
(16-19) , these variables were not significant
in this target population. This may reflect a
normalized view of street food among
students or the overriding influence of peer
and digital environments.

In summary, the main associated
factors including academic year, peer

influence, and social media exposure,
emphasize the need for interventions that
address the social and digital contexts of
student eating behavior. Strategies that

leverage peer networks and digital
communication channels may be more
effective than traditional awareness-based

approaches in promoting healthier dietary

habits and reducing the health risks
associated with frequent street food
consumption.

LIMITATIONS

This study has limitations. First,
using self-reported data may introduce recall
bias or social desirability bias, especially in
responses related to food safety perception or
peer influence. Second, the cross-sectional
nature of the study limits the ability to
establish
variables.

causal relationships between
Third,

administered  questionnaire

the wuse of a self-
may have
measurement

limitations  in accuracy,

particularly if some questions were
misunderstood or interpreted differently by
Fourth,

variables,

respondents. some potentially

relevant such as nutritional

knowledge, accessibility to alternative food

The 16" International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

sources, or individual taste preferences, were
not included and could have influenced the
results. The study addresses a significant gap
in the literature by examining the
multifactorial determinants of street food
consumption among university students in an

urban Chinese context.

CONCLUSIONS

Street food consumption among
undergraduate students in Qingdao is
significantly shaped by academic standing,
peer influence, and social media exposure.
Sophomore students heavily influenced by
their peers, and those with high engagement
with street food content on social media are
likely to

frequently. These findings highlight the

more consume street food
critical role of both social networks and
digital environments in influencing dietary
behavior. Interventions aiming to improve
student nutrition should; therefore, address
these social and digital determinants to
promote healthier eating habits within
university populations.

RECOMMENDATIONS

Higher education institutions should
integrate nutrition education into student
wellness programs, leveraging peer-led
campaigns and digital media strategies to
reshape eating norms. Partnerships with
student influencers and clubs can amplify
health-promoting messages. Future research
should consider longitudinal designs and
more diverse student populations to better
understand changes in food consumption
Additionally,

governments should regulate and support the

patterns over time. local
development of healthy, affordable, and
hygienic street food options near university

campuses.
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ABSTRACT

Introduction: Sexually Transmitted Infections (STIs) pose significant global public health challenges,
disproportionately impacting young and vulnerable populations. Despite research on STI awareness and
prevention, misconceptions persist, especially among marginalized groups like displaced youth.
Objectives: This study addresses this gap by exploring knowledge, attitudes, and barriers related to STIs,
particularly syphilis, among Myanmar displaced youth attending Migrant Learning Centers (MLCs) in Mae
Sot, Thailand.

Methodology: Using a qualitative narrative approach, in-depth interviews were conducted with 30
displaced youth (ages 18-24), three teachers, and two school directors from five MLCs, selected via
purposive sampling. Thematic analysis guided by the Social Ecological Model identified multi-level
influences shaping STI understanding and access to education and services.

Results: Findings show that while students from different MLCs have good knowledge of HIV/AIDS,
misinformation remains among some. Understanding of other STIs, like syphilis, is often limited and
inaccurate, with misconceptions common among students and some educators. STI education in MLCs is
irregular, superficial, and HIV-focused, with minimal curriculum integration. Cultural stigma, religious
taboos, gender norms, and structural barriers such as teacher turnover and lack of resources restrict open
dialogue and access to prevention tools. Despite challenges, students showed strong willingness to learn and
supported peer education to improve knowledge and reduce stigma.

Conclusion: The study highlights the urgent need for culturally sensitive, comprehensive, and sustained
STI education in humanitarian settings. Strengthening training/workshop, resources, incorporating other
STIs content, engaging trusted community members, and enhancing youth-friendly services are essential
to empower displaced youth in protecting their sexual health.

Keywords: attitudes, knowledge, Migrant Learning Centers (MLCs), Myanmar displaced youth, lived
experiences, sexually transmitted infection (STIs)

INTRODUCTION

Political instability and economic prevalence, asymptomatic nature, and severe

hardship in Myanmar have driven many youths to
migrate to Thailand, particularly Mae Sot, a
major settlement area (1, 2, 3). Sexually
transmitted infections (STIs) are infections
primarily spread through unprotected sexual
contact, and in some cases, through pregnancy,
childbirth, breastfeeding, or contact with infected
blood (19). Globally, STIs remain a significant
public health concern due to their widespread

long-term health consequences. If left untreated,
STIs can result in complications such as
infertility,  ectopic  pregnancy, stillbirth,
cardiovascular and neurological disorders, and
increased susceptibility to HIV. In addition, STIs
are closely linked to stigma, discrimination, and
domestic violence, all of which can negatively
impact mental and emotional well-being (19).
Youth, especially those in displaced or
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marginalized settings, are particularly vulnerable
due to limited access to sexual health education,
constrained healthcare access, and sociocultural
barriers.

These displaced youth face barriers to
healthcare, especially sexual health education
within Migrant Learning Centers (MLCs), which
often lack resources to provide comprehensive
programs (4,5,6). This gap increases vulnerability
to misinformation and poor health outcomes.
STIs are a significant global public health
concern, especially among displaced populations
with limited access to accurate information and
services (7,8). Social stigma, language barriers,
and socioeconomic challenges further increase
STI risk among displaced Myanmar youth
(9,10,11).

Youth and adolescents are particularly
vulnerable due to risky sexual behaviors and
limited service access (12). Nearly 27 million
new STI cases occur annually in the U.S., with
half among those aged 15-24; similar trends exist
globally (13,14). This study focuses on Myanmar
displaced youth in Mae Sot MLCs, a group at
heightened risk due to insufficient STI
information and services.

Despite STI prevalence, many in
developing countries lack proper knowledge, as
public health efforts focus mainly on HIV/AIDS
(8), leading to delayed treatment and severe
outcomes. Education and social norms shape
attitudes that influence prevention (15). Stigma,
misinformation, peer pressure, and
misconceptions about condom use complicate
youth behavior (16,10). Displacement worsens
risks through poor living conditions, stigma, and
cultural barriers (7, 17).

MLCs face financial and accreditation
challenges, and sexual health education remains
inadequate (4,6). Displaced youth also experience
trauma and structural barriers restricting care and
knowledge (15). Though STI research exists,
displaced Myanmar youth in MLCs are
underexplored, especially from qualitative
perspectives  capturing their socio-cultural
contexts (19).

This study explores how displaced
Myanmar youth at Migrant Learning Centers
(MLCs) in Thailand understand and engage with
information about sexually transmitted infections
(STIs), focusing particularly on their knowledge,

attitudes, and the sociocultural factors that shape
their experiences. Through in-depth interviews, it
aims to inform interventions and policies to
improve sexual health in humanitarian settings.
Specifically, the research addresses the following
questions: 1) What is the level of knowledge
regarding STIs among displaced Myanmar
youth? 2) How do they perceive the risks
associated with STIs and their prevention? And 3)
What barriers do they encounter in accessing STI-
related information and healthcare services?

Review of Literature

This chapter reviews existing literature to
build a foundation for understanding sexually
transmitted infections (STIs) among displaced
Myanmar youth in Migrant Learning Centers
(MLCs). It highlights gaps in knowledge about
socio-cultural factors influencing STI awareness
and attitudes in these marginalized settings.
Recognizing the limitations of quantitative
research, this review advocates for qualitative
approaches to better capture the lived experiences
of displaced youth facing barriers such as cultural
taboos and limited healthcare access, thus
emphasizing the need for culturally sensitive,
youth-centered interventions (18,19).

Globally, STIs remain a major public
health concern, especially in underserved
communities where many cases go untreated,
leading to serious complications (18). Common
STIs include gonorrhea, chlamydia, syphilis, and
trichomoniasis, alongside manageable infections
like herpes, HPV, and HIV. The WHO (2024)
estimated 374 million new infections of four
curable STIs in 2020 alone (19). Developing
countries, including Thailand, bear 80% of these
cases (20).

Displaced = Myanmar  youth  face
challenges due to political unrest, economic
hardship, and ethnic conflicts, forcing migration
to neighboring countries such as Thailand, home
to millions of undocumented migrants mostly
from Myanmar (1,21). Mae Sot district is a major
hub with over 200,000 migrants, many children
and youth excluded from formal education (4).
Migrant Learning Centers (MLCs), supported by
NGOs like UNESCO and UNICEF, provide
alternative education but lack formal recognition,
leading to diploma challenges and uneven sexual
health education (3,4). Cultural stigma, language
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barriers, and inconsistent curricula worsen youth
vulnerability to misinformation on sexual health
(7, 22).

The United Nations defines youth as
individuals aged 15 to 24, a critical
developmental stage marked by physical and
cognitive changes and increased risk-taking
behaviors (23). Youth are heavily influenced by
peers and social structures, underscoring the
importance of supportive adults in guiding
healthier decision-making.

Research shows many displaced and
migrant youth have limited STI knowledge,
affected by misconceptions and stigma that
hinder prevention and care (7, 24). Globally,
misconceptions such as STIs being contracted
only from sex workers or condom use only at
ejaculation fully protecting are widespread,
contributing to risky behaviors (9, 25). While
HIV awareness is relatively high, knowledge of
other STIs remains low among migrant youth in
Southeast Asia (24, 26). Studies from Malaysia
and refugee camps in Uganda emphasize the
urgent need for tailored sexual health education
for displaced youth (15, 27).

Cultural taboos in many Asian contexts,
including Thailand, make sexual health
discussions difficult, perpetuating stigma and
misinformation that obstruct effective STI
prevention and treatment. These barriers
highlight the necessity for interventions
addressing socio-cultural sensitivities to improve
youth sexual health outcomes.

Thailand experienced a severe AIDS
epidemic in the late 1980s, but early
interventions, especially regulating sex work and
treating STIs, greatly reduced HIV infections,
preventing an estimated 8 million infections and
4 million AIDS-related deaths. In the early 2000s,
the country strengthened its response by
expanding antiretroviral therapy (ART) and
prevention of mother-to-child transmission
(PMTCT) programs (28). Despite progress, HIV
remains a challenge, with new infections
concentrated among younger key populations,
notably men who have sex with men (MSM) who
accounted for over 61% of cases in 2021 (28, 20).
Concurrently, syphilis and gonorrhea cases are
resurging after decades of decline. New syphilis
cases between 2017 and 2021 were four times
higher than in the previous decade, with youth

aged 15-24 seeing a 10-15 fold increase (28). The
highest syphilis rates occur among male and
transgender female sex workers but are also rising
among young women. Gonorrhea has similarly
spiked, peaking in 2017, highlighting the urgent
need for improved STI prevention and treatment.
Despite these challenges, Thailand remains
committed to equitable HIV/AIDS services, but
significant gaps persist for migrants and
displaced groups, emphasizing the need for
targeted efforts among Myanmar displaced youth
(28).

Given resource constraints, this study
focuses on syphilis, one of the most common and
curable STIs globally and in Thailand, especially
among youth aged 15-24 (18, 19, 28). There were
reported 175 syphilis cases in Tak Province in
2018, predominantly among non-Thais in Mae
Sot Sub-district, with most cases latent syphilis
(29). While awareness of HIV/AIDS is high,
knowledge of other STIs including syphilis
remains low worldwide (12, 16, 26, 30). Since
syphilis is curable, understanding its symptoms,
transmission, and prevention is critical to
promote early treatment and reduce spread. This
study aims to provide in-depth insights into these
aspects among Myanmar displaced youth in an
underserved region of Thailand.

Syphilis, caused by the bacterium
Treponema pallidum, spreads through sexual
contact and from mother to fetus during
pregnancy, potentially causing severe health
complications if untreated (18, 31, 32, 33). It
progresses through primary, secondary, latent,
and tertiary stages, each with distinct symptoms.
Primary syphilis appears about 21 days after
exposure as a painless sore or chancre; secondary
syphilis causes a non-itchy rash and lesions;
latent syphilis shows no symptoms but remains
infectious; tertiary syphilis, occurring years later
if untreated, can cause serious damage to vital
organs (31, 34). Congenital syphilis can result in
severe birth defects and developmental issues
(34). Prevention relies on consistent condom use,
but transmission can occur in areas not covered
by condoms. Rapid tests facilitate early detection
and treatment (32, 34).

Regular testing is vital for high-risk
groups like MSM, those with multiple partners,
and pregnant women, who should be screened
early in pregnancy to prevent congenital syphilis
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(34). Partner notification following diagnosis
helps reduce transmission. Together, screening,
treatment, and partner notification are key to
controlling syphilis and protecting public health
(34).

The Socio-Ecological Model (SEM)
provides a comprehensive framework for
understanding the multi-level influences shaping
STI knowledge and attitudes among displaced
Myanmar youth (35). This study focuses on four
SEM levels: individual (e.g., socioeconomic
status, migration), interpersonal (family, peers),
community (social stigma, resources), and
institutional (healthcare, education) factors (15,
18, 25). Displaced youth face compounded
challenges cultural, linguistic, economic, and
trauma-related that affect their sexual health

knowledge and behaviors (7, 24). SEM’s holistic,
multi-layered approach surpasses individual-
focused models like the Health Belief Model by
incorporating social and environmental contexts
critical in humanitarian settings. Unlike the
Behavior Change Wheel, SEM better captures the
complexity of influences on STI knowledge and
attitudes, making it ideal for this exploratory
study.

Qualitative research, such as in-depth
interviews, is essential to explore the lived
experiences and cultural contexts influencing STI
knowledge and perceptions within displaced
populations (24). It uncovers barriers like stigma,
misconceptions, and service access difficulties
that quantitative data may overlook.

Interpersonal

Institutional-based factors influence
STI knowledge & attitudes

* Healthcare services

* Sexual health education, rights &

services
» Dizplacement context
» Economic pressures
* NGO invelvement
Educational/School Policies
* MLCsrules & regulations
+ Curricula Development

Socioeconomic status
+ Educational level
+ Employment of family
» Household size & dependency
Migration factors
+ Enforced migration due to
viclence disasters
+ Conflict or persecution (Push Facter)
+ Better economic opportunities (Pull
Factors)

Community-based factors

influence STI knowledge &

attitudes

* MLCs environment & leadership

+ Sexual Education in schools
(inconsistent lacking)

« Community support/resources

Information

» Provision of appropriate STls

* Resourcing of STIs

Education

* STI Awareness

* Curriculum with sexual education

Social exclusion

* Stigma and shame

* Language barriers

Influence/pressure, shaping STI
Eknowledge & attitudes

= Family members

* Deers

» Teachers

Social support

= Close social network

* Support and trust

= Cultural normal

STI Knowledge, Attitudes, and Health
Outcomes

Knowledge of STIs

¢ Understanding of STIs (e.g., syphilis symptoms,
transmission. prevention)

¢ Misconceptions about STIs and sexual health

¢ Condoms seen as effective and responsible
protection

¢ Stigma or discrimination toward individuals
with STIs

Attitudes

* Willingness to seek STI testing and care
¢ Open discussions about sexual health

* Decisions on safe sex and condom use

+ Nonjudgmental attitudes toward STIs

Stigma & Discrimination

¢ Fear and shame about STI diagnosis
¢ Peer and community support

¢ STI stigma and condom taboos

Education of STIs

¢ STl education in MLCs

¢ Advocacy for sexual health services

s Condom education and availability

¢ Anti-discrimination policies for STI-positive
individuals

Figure 1 Conceptual Framework Applying the Socio-Ecological Model of Knowledge and Attitudes
Toward STIs and Syphilis Specific Among Myanmar Displaced Youth at Migrant Learning Centers

(MLCs), Mae Sot, Thailand

METHODOLOGY

This study used a narrative qualitative
design to explore displaced Myanmar youths’
understanding and attitudes toward sexually
transmitted infections (STIs), with a focus on
syphilis. Purposive sampling was used to recruit

30 youth (15 males, 15 females) aged 18-24 from
five MLCs in Mae Sot, Thailand—both centrally
located and remote. Participants varied by
ethnicity, religion, education level, and living
arrangements, but all had attended MLCs for at
least one year. Five adult MLC staff (three
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teachers and two school directors) were also
interviewed for institutional insight.

Data collection occurred for
approximately a month using semi-structured
face-to-face interviews in Burmese, with Karen
used when necessary. Interviews lasted 40-50
minutes, and written informed consent was
obtained. The semi-structured interview guide
consisted of 21 main questions. Around 6
questions focused on STI and syphilis
knowledge, while 3 addressed information
sources and reliability. Four questions explored
attitudes toward STIs and condom use, and 5
examined cultural, religious, and social
influences. Another 3 questions assessed
perceived barriers to STI education and services.
Additionally, 5 scenario-based questions were
included to assess participants’ ability to identify
misinformation, use condoms, help someone with
an STI, and design STI awareness campaigns.
While formal reliability and validity testing was
not conducted, the guide was reviewed by experts
to ensure clarity and relevance.

Thematic analysis was conducted using
both inductive and deductive coding, with data
organization supported by Microsoft Word and
Excel. Inductive coding allowed themes to
emerge organically from participants’ narratives,
while deductive coding was guided by the
research questions and the socio-ecological
model. Interview transcripts were translated from
Myanmar to English, then systematically coded
and categorized into relevant themes and patterns.
Peer debriefing was used to enhance the
reliability of the coding process. Ethical approval
was obtained from the Institutional Review Board
of the Institute for Population and Social
Research (IPSR), Mahidol University. All
participants provided informed consent, were
assured of confidentiality, and reminded of their
right to withdraw at any time. Pseudonyms were
used to protect identities, and all data were
securely stored and accessed only by the research
team.

Table 1 Demographic Profile of Displaced Myanmar Youth Participants Interviewed at Migrant Learning

Centers (MLCs)

No. PPasl:L:fjlgr?;:ns Gender Age Education Ethnicity Religion YK/T Ir_scat Living Status
1 M1 Male 21 Grade 12 Burmese Buddhist >1 Cousins
2 M2 Male 18 GED Karen Buddhist >1 Family
3 M3 Male 21 Grade 11 Burmese Islam >1 Family
4 F1 Female 18 Grade 12 Karen Buddhist >1 Aunty
5 F2 Female 18 Grade 11 Burmese Islam >10 Family
6 F3 Female 18 GED Chin Christian >1 Relative
7 M4 Male 18 Grade 10 Karen Christian >10 Aunty
8 M5 Male 18 Grade 10 Karen Buddhist >1 Aunty
9 M6 Male 19 Grade 10 Karen Buddhist 6-10 Dormitory
10 F4 Female 18 Grade 10 Burmese + Karen Buddhist >1 Family
11 F5 Female 18 Grade 10 Karen Buddhist 2-5 Dormitory
12 F6 Female 18 Grade 10 Karen Buddhist 2-5 Aunty
13 M7 Male 18 GED Shan + Chin Christian 2-5 Dormitory
14 M8 Male 23 GED Karenni Christian 6-10 Dormitory
15 M9 Male 19 Post-10 Burmese Buddhist 2-5 Dormitory
16 F7 Female 18 Post-10 Burmese Buddhist >1 Dormitory
17 F8 Female 18 Post-10 Burmese Buddhist >1 Dormitory
18 F9 Female 20 Post-10 Burmese Buddhist >1 Dormitory
19 M10 Male 20 Grade 12 Karen Christian 2-5 Dormitory
20 M11 Male 19 Grade 12 Karen Christian 2-5 Dormitory
21 M12 Male 18 Grade 11 Karen + Lahu Christian >1 Dormitory
22 F10 Female 18 Grade 12 Pa’O Buddhist 2-5 Dormitory
23 F11 Female 20 Grade 12 Burmese Buddhist 2-5 Dormitory
24 F12 Female 18 Grade 11 Karen Christian 2-5 Dormitory
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No. Ppasl;tac(jlgr?;:ns Gender Age Education Ethnicity Religion Yﬁj I';Scat Living Status
25 M13 Male 18 GED Burmese Buddhist >10 Family

26 M14 Male 20 GED Mon Buddhist >1 Family

27 M15 Male 18 Pre GED Burmese Buddhist >10 Family

28 F13 Female 18 GED Burmese Buddhist >1 Self

29 F14 Female 20 GED Burmese Buddhist >1 Self

30 F15 Female 18 Pre GED Burmese Buddhist 2-5 Family

Table 2 Background Information of Teachers and School Directors Interviewed at Migrant Learning

Centers (MLCs)
No. Participant’s Gender Age Education Position Religion  MLC Work Teaching SRH Training
Pseudonym Years Subject Received
1 SD1 Male 31 Grade 12 School Buddhist 15 Math Yes (From
SD = School Director Suwanimit
Director Foundation;
Organization)
2 SD2 Male 69 Diploma School Christian 30 Labor Rights Yes (from
Director & Social organization)
Studies
3 T_F1 Female 26  Bachelor’s Teacher + Buddhist 2 Science Yes (From
Degree was a Medical College,
T = Teacher UNFPA organization)
trainer
4 T_F2 Female 56  Bachelor’s Teacher + Buddhist 3 Math Yes (From
Degree Vice School Suwanimit
Director Foundation about
Comprehensive
Sexuality
Education - CSE)
5 T_M1 Male 32 Bachelor’s Teacher + Christian 7 Social Yes (From
Degree Academic Studies, University, just
Coordinator Career general health)
Planning,
Scholarship
Info Sharing
RESULTS subjects in the curriculum, high teacher turnover,

The landscape of Sexually Transmitted
Infection (STI) knowledge and education among
displaced Myanmar youth in Migrant Learning
Centers (MLCs) is complex, marked by
significant gaps, misconceptions, and persistent
social and structural barriers. This study reveals a
critical need for comprehensive, culturally
sensitive, and youth-centered interventions.

The combined perspectives of students,
teachers, and school directors present a nuanced
view of the challenges and opportunities
surrounding ST1 education in MLCs. While many
youth are familiar with STIs like HIV/AIDS, their
understanding of other infections, such as
syphilis, remains limited. This knowledge gap is
compounded by social stigma, irregular training
opportunities, the absence of dedicated STI

and limited teaching resources.
Theme 1: STIs Knowledge in General &
Specific to Syphilis

Sub-theme 1.1: General STI Knowledge

Most  students across different MLCs
demonstrated  good  awareness  of
HIV/AIDS, mainly due to exposure through
NGO trainings or school health sessions.
However, even with this emphasis,
misconceptions about HIV transmission still
persisted. Several participants, for instance,
expressed confusion about whether HIV
could be transmitted through casual contact
or poor hygiene. In contrast, knowledge of
other sexually transmitted infections, such as
syphilis, was significantly limited. When
asked, Male 10 responded, “Umm... What is
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syphilis? I've never heard of that disease
before,” highlighting a complete lack of
familiarity. Similarly, Female 5 said she felt

Sub-theme 1.2: Syphilis-Specific
Misconceptions

Misunderstandings ~ about  syphilis
transmission were widespread among both
students and educators, including school
directors. For example, Female 4 assumed
syphilis could be transmitted through “utensils,”
showing confusion about transmission routes. SD
1, a school director, expressed beliefs that
syphilis could be contracted by “wearing wet
underwear or sharing clothes,” or through “poor
body hygiene.” Such misconceptions from school
leadership likely influence students’ own
misunderstandings.  Several students also
believed that “using two condoms is safer,” while
others were unsure if this practice offered extra
protection. In reality, using two condoms
simultaneously increases the risk of breakage due
to friction. These persistent myths reflect a
broader issue in STI education, where inaccurate
knowledge held by both educators and students
perpetuates misinformation and leaves critical
gaps unaddressed.

Across different ethnic, religious, and
school backgrounds, many displaced Myanmar
youth shared a common lack of knowledge about
syphilis and other STIs beyond HIV/AIDS. This
highlights that STI education in Migrant Learning
Centers (MLCs) is limited and mostly focused on
HIV, with little coverage of other infections. The
repeated misunderstandings among students
reflect broader gaps in current sexual and
reproductive  health education in these
humanitarian settings.

Theme 2: Access to Information and Reliability
Sub-theme 2.1: Inconsistent Educational
Sources

Access to STI information among
displaced Myanmar youth in Migrant Learning
Centers (MLCs) was inconsistent and
fragmented. Most schools did not have a
dedicated STI curriculum, and information was
often delivered sporadically, either through
science lessons or occasional NGO-led sessions.
Teachers T F1 and T M1 stated, “There is no
specific course; sometimes it’s in science,

“shocked” upon hearing the term syphilis,
indicating it was new and unfamiliar

sometimes through NGOs.” Female 16, a student,
echoed this concern, saying, “We don’t learn
much... only sometimes if someone from NGOs
comes to teach.”

This irregular delivery model led to gaps
in knowledge retention and continuity. Even
students who received some form of education
reported that the information faded over time due
to a lack of reinforcement. As Male 1 explained,
“Even though I received training... I don’t think
it’s enough... We need to keep updating our
knowledge.” Other students, such as Female 4
and Female 7, also mentioned the lack of depth
and consistency in the information shared at
school.

Sub-theme 2.2: Unequal Access to External
Training

Students also highlighted unequal
opportunities in accessing external STI
workshops. Not all students were invited to attend
NGO-led sessions, and selection was limited to a
few individuals per school. Female 1 shared,
“The school just chooses a few students. For me,
1 was never chosen to attend that kind of
workshop, even though I really wanted to.” For
those excluded, this resulted in frustration and a
sense of missed opportunity to learn critical
health information.

Additionally, students noted that the
method of sharing information from those who
attended workshops was not effective. As Female
2 described, “Students who joined the workshop
Just share during assembly, but it’s only around
10 minutes, and all students of different ages are
there. It’s not really effective.” This short and
generalized delivery during school assemblies
did not allow for in-depth discussion or age-
appropriate understanding.

Sub-theme 2.3: Teacher Preparedness and
Curriculum Limitations

Teachers’ ability to deliver STI education
was constrained by limited training opportunities
and a lack of comprehensive sexual and
reproductive health knowledge. T F2, a teacher,
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admitted, “/ don’t have a medical background, so
it’s difficult for me to teach and discuss STI-
related topics.” Others shared similar discomfort
in addressing sensitive issues due to outdated
knowledge, the absence of a formal curriculum,
and inadequate teaching resources.

High teacher turnover, often driven by
low salaries, further disrupted continuity in STI
education. As Teacher, T F1 explained, “Low
salaries make it difficult to retain teachers.” For
example, Teacher A, who had received STI
training from an NGO in 2023, left her position
in 2024 before she could apply or share her
knowledge with students in the following
academic year. Her departure meant that the next
incoming teacher, Teacher B, who had not
received any STl-related training, had to start
from scratch. This cycle of knowledge loss and
repeated restart illustrates how structural
challenges weaken the consistency and
effectiveness of STI education in MLCs.

The recurring reflections from both
students and teachers reveal that STI education in
MLCs is not only inconsistent but also
inequitably distributed and poorly sustained.
Despite varied ethnic and school backgrounds,
participants shared similar experiences of missed
opportunities, irregular information, and a lack of
reinforcement. These narratives highlight a
systemic issue: without structured -curricula,
trained staff, and inclusive access to external
workshops, students continue to face fragmented
and unreliable STI education.

Theme 3: Attitudes Toward STIs and Condom
Use
Sub-theme 3.1: Mixed Attitudes and Social
Pressure

Many students expressed discomfort and
embarrassment when discussing or accessing STI
prevention tools like condoms. Most female
students mentioned that many young people ‘‘feel
shy or lack knowledge, including them, when it
comes to using condoms,” while Female 7
shared, “I will avoid buying condoms if others are
nearby.” Teacher, T F2 also observed, “Boys talk
openly, girls stay silent,” pointing to gendered
communication norms around sexual health.

These responses reflect how social pressure,
internalized stigma, and gender expectations
shape attitudes and behaviors.

Sub-theme 3.2: Peer Influence and
Misinformation

Peers played a significant role in
reinforcing either supportive or risky behaviors.
According to T_F1, “Boys talk about sex without
condoms,” indicating how peer discussions can
normalize unprotected sex among male students.
Male 1 explained, “Condoms are at 7-Eleven, but
as youths, including me, feel too shy to buy
them.” Misinformation was also present; some
students believed alternatives to condoms could
be used to prevent STIs. For instance, one said,
“If we have sex and don’t use a condom, it’s okay,
because we can take a pill to prevent STIs as
well,” confusing emergency contraception with
STI prevention.

Despite having some knowledge about
STI prevention, displaced youth face social and
psychological barriers that discourage condom
use. Shame, gender norms, and fear of public
judgment restrict students from practicing safe
sex, even when condoms are accessible. Male 1
shared, “Even if condoms are available at 7-
Eleven or stores, it depends on the student
whether they will buy them. For me, [ would avoid
buying condoms if people are around because |
feel ashamed, shy, and worried that people will
think negatively about me.” This insight reflects
an internal conflict between awareness and
action, rooted in broader cultural and social
influences.

Theme 4: Cultural, Religious, and Social
Influences
Sub-theme 4.1: Taboos and Parental Beliefs
Cultural and religious values strongly
shaped students’ attitudes toward STI education
and communication. Many participants described
how stigma and moral judgments discouraged
open discussions about sexual health. SD1, SD2,
T F2, stated, “Some parents believe STI
education encourages sex,” reflecting a
widespread belief that talking about STIs could
promote sexual behavior early. Female 1 said she
feared punishment from her parents, and Female
4 explained she felt “uncomfortable to ask
openly” due to shame or misunderstanding.
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Some students and teachers further reinforced
this tension:

“Some parents may not want their
children to learn or discuss STIs... they think it’s
inappropriate and might encourage sexual
activity.”

These social taboos can isolate young
people from credible information sources, further
increasing their vulnerability to misinformation
or risk-taking behavior. In more extreme cases,
students feared physical punishment for engaging
in STI discussions. Female 2, a Muslim girl,
revealed:

“If my father knows that I am having an
interview with you about STls, I will be beaten for

”»

sure.

Such responses demonstrate the powerful
role of cultural and religious norms in restricting
youth access to health knowledge.

Sub-theme 4.2: Preferred Sources of Support

Despite  these  barriers, students
expressed a clear desire to talk about STI-related
topics, just not with regular school staff. Instead,
they preferred turning to individuals they
perceived as less judgmental or more
approachable. These included healthcare
workers, trainers from NGOs, or family members
such as aunts. T F1 noted that students ‘feel
safer asking personal questions to temporary
trainers they won't see every day,” underscoring
the significance of perceived safety and
confidentiality.

This  preference  for  alternative,
supportive figures reveals how youth navigate
restrictive cultural environments to seek the
knowledge they need. It also highlights an
important opportunity for intervention programs
to engage trusted community members as
conduits for STI education.

These stories reveal how structural,
cultural, and religious contexts continue to
silence youth voices and discourage honest and
open discussions about sexual health. However,
the strong desire expressed by students to access
trusted, non-judgmental support systems signals
potential for culturally sensitive and youth-

centered interventions. A successful STI
education strategy must not only counter
misinformation but also build safe spaces that
reflect the realities of students’ lives and
relationships.

Theme 5: Structural and Systemic Barriers to
STI Education and Services

Sub-theme 5.1: Legal and Logistical
Constraints

As displaced youth, they would face
multiple constraints in accessing STI-related
services if they were to become infected. A lack
of legal documentation would severely limit their
ability to travel freely or seek care at clinics. As
Female 10 explained, “Traveling to clinics is
difficult without documents.” Others cited
barriers such as “the distance and the
transportation,” which would further hinder their
ability to obtain timely medical attention.
Financial hardship also emerged as a major
concern, especially for those without stable
income or family support, making it difficult to
afford transportation, treatment, or even basic
health consultations. These systemic limitations
mean that even if services exist, they remain out
of reach for many at-risk youth.

Sub-theme 5.2: Persistent Willingness to Learn
Despite Challenges

Despite these significant structural
constraints, many students expressed a strong
desire to learn more about STIs. They
demonstrated eagerness to improve their
understanding and adopt preventive behaviors,
even when educational and healthcare services
were limited or difficult to access. This
willingness  highlights the resilience and
motivation among displaced youth to protect their
health, provided that appropriate, inclusive, and
accessible learning opportunities are offered

While facing barriers such as legal status,
poverty, and limited mobility, displaced
Myanmar youth continued to show interest in STI
prevention and education. Their responses reflect
a readiness to engage, if given the chance. This
underscores the urgent need for targeted, youth-
centered interventions that remove systemic
obstacles and empower students with accurate,
life-saving knowledge.
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This study found that while HIV/AIDS
awareness was widespread among displaced
Myanmar youth, understanding of other STIs,
including syphilis, was limited or newly acquired.
Many participants held misconceptions about
transmission and prevention, such as believing
hygiene alone could prevent infection. These
gaps suggest that current education efforts are
overly focused on HIV and lack comprehensive
STI coverage.

While some participants received
training from NGOs or school programs, these
were often irregular and superficial. Youth clearly
expressed a desire for practical, age-appropriate
education that is repeated and culturally relevant.
The overreliance on social media for information,
like Facebook, increased the risk of
misinformation.

Despite cultural and gender-based
taboos, participants generally are willing to show
compassionate attitudes toward peers with STIs.
However, fear of stigma, shame, and
embarrassment, especially among girls, may limit
open discussions and access to protection tools
like condoms. Structural barriers such as cost,
distance, and lack of legal documents may further
hinder clinic access.

Family dynamics may play a dual role.
While some youth may be open-minded relatives,
others may fear punishment or disapproval in
discussing STl-related topics or seeking
treatment if they have one. Trusted adults like
aunts or healthcare workers emerge as important
sources of support, underscoring the potential of
community-based education. Youth are more
likely preferred visual, discussion-based, and
peer-led approaches, suggesting that
participatory learning methods can boost
knowledge and reduce stigma. These findings
indicate that future efforts must go beyond basic
information-sharing and address deeper social
and structural challenges.

RECOMMENDATIONS

Based on these findings, STI education
programs for displaced youth should be
strengthened through frequent, engaging, and
age-specific sessions. Interactive tools such as
video content, discussions, and games should be
used to improve understanding and retention.
Campaigns should empower youth to lead peer

education and normalize conversations around
sexual health.

To address stigma and cultural taboos,
trusted community figures like aunts, older
siblings, or trained youth leaders should be
engaged as “cultural connectors” to facilitate
sensitive topics. Girls in particular need discreet
access to condoms and services without shame or
judgment.

Improved access to care is also essential.
Mobile services or clinic outreach to MLCs can
help overcome geographic, legal, and financial
barriers. Services should prioritize confidentiality
and inclusivity for undocumented youth. Family
awareness programs can also reduce resistance
and build supportive environments for open
health discussions.

LIMITATIONS

This study has several limitations. As a
qualitative study based on a small, purposively
selected sample from five Migrant Learning
Centers (MLCs), the findings may not be
generalizable to all displaced youth in Thailand
or other contexts. While efforts were made to
include schools located at varying distances from
central areas, extremely remote schools were
difficult to access due to transportation
challenges. Despite this, logistical constraints
limited outreach to more distant sites. However,
two schools located farther from the central city,
compared to the others, were included to enhance
diversity. Despite this, logistical constraints
limited outreach to more distant sites. In some
schools, a lack of cooperation from staff made it
difficult to locate quiet, private environments for
student interviews. Even in supportive schools,
limited infrastructure posed challenges in finding
suitable spaces; however, teachers and school
directors did their best to provide appropriate
interview locations.

Additionally, language translation from
Burmese and Karen to English may have led to
some loss of nuance in participant responses.
Social desirability bias may also have influenced
how openly participants discussed sensitive
topics such as use of condoms and STIs.

Despite these limitations, the study offers
important insights into the knowledge gaps,
attitudes, and barriers related to STI
education
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population. A key strength lies in its inclusion of
multiple perspectives, students, teachers, and
school directors, which allowed for a more
comprehensive understanding of the issue.
Thematic analysis helped identify recurring
patterns across different levels, making the
findings valuable for informing the development
of youth-friendly, context-specific STI education
in humanitarian settings.

CONCLUSION

In conclusion, while displaced Myanmar
youth at MLCs show a growing willingness to
learn and support one another, serious gaps
remain in STIs knowledge, including syphilis.
Education efforts are too narrow, and structural
and cultural barriers persist. However, the
participants’ openness and creative suggestions
offer a promising path forward.

To improve STI outcomes in
humanitarian settings, health education must be
frequent, inclusive, and culturally sensitive. At
the same time, access to care must be made easier,
safer, and more youth-friendly. With the right
interventions rooted in trust, community, and
empowerment, youth can become strong
advocates for their own health and that of their
peers.
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ABSTRACT

Introduction: Electronic cigarettes have gained popularity globally, particularly among younger
populations, raising public health concerns. Suburban Yangon is rapidly urbanizing, and adults aged 1844
with increasing incomes and exposure to global trends are highly susceptible to adopting new smoking
behaviors. Research on electronic cigarette use in Myanmar remains limited. This study aimed to determine
the prevalence and factors associated with current electronic cigarette use among suburban residents in
Yangon.

Methodology: A cross-sectional survey was conducted using convenience sampling among suburban
individuals aged 18-44 years. A self-administered online questionnaire collected data on demographic
characteristics, psychological influences, social exposure, and attitudes. Chi-square tests identified
associations and multiple logistic regression determined predictors of current electronic cigarette use.
Results: Among 466 participants, 23.4% reported current use. Multiple logistic regression revealed participants
aged <29 years (AOR=3.78; 95%CI:1.36-10.52) and 30-39 years (AOR=3.41; 95%Cl:1.21-9.59) were
significantly more likely to use than those >40 years. Females were 73% less likely to be current users than
males (AOR=0.27; 95%CI:0.14-0.51). Individuals earning over 1,500,000 MMK monthly were nearly four
times more likely to use (AOR=3.89; 95%CI:1.52-9.94). High perceived stress (AOR=4.65; 95% CI: 1.52-
14.17), peer use (AOR=6.88; 95%CI:2.52-18.79), partner use (AOR=3.05; 95%CI:1.36-6.86), and favorable
attitudes (AOR=3.26; 95%Cl:1.87-5.70) were significantly associated with increased likelihood of current
electronic cigarette use.

Conclusion: Electronic cigarette use is substantial among suburban residents in Yangon, with nearly one-
fourth reporting current use. Key predictors include younger age, male, higher income, stress, social
exposure, and favorable attitudes, with peer use being the strongest. These findings indicate the urgent
need for comprehensive interventions to prevent experimentation, reduce ongoing use and dependence,
enforce sales and marketing restrictions by strengthening regulations addressing multiple determinants of
this emerging public health issue.

Keywords: Electronic cigarette, Myanmar, Suburban, Yangon

INTRODUCTION

Electronic cigarettes, or e-cigarettes or
vapes, are electronic nicotine delivery systems
(ENDS) that entered the global market in 2006
(1). They were introduced as safer alternatives to
conventional cigarettes ,free from harmful
combustion products (2). Over the past decade,
these devices have evolved significantly, offering
advanced technology, appealing designs, various
flavors, and lower costs than tobacco cigarettes
(3). Strong social media promotion and marketing

has portrayed them as socially acceptable and safe
product, leading to rising use especially among
youths (4). Globally, electronic cigarette users
grew from 7 million in 2011 to 82 million in 2021
(5). Lifetime prevalence of electronic cigarette use
is estimated at 23% and 11% are current users (6).
WHO stated that rising electronic cigarette use
poses major public health challenges and may
undermine tobacco control efforts (7).

The increasing number of users has raised
concerns for both users and bystanders. Electronic
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cigarettes contain nicotine, a highly addictive
substance that can affect brain development in
younger people leading to learning and anxiety
disorders (8). Prolonged use is associated with
increased risk of chronic respiratory and
cardiovascular diseases (9). EVALI (electronic
cigarette or vaping-associated lung injury), a rare
but fatal condition causing severe lung
inflammation, has been reported worldwide (10).
Bystanders can also be harmed by second-hand
aerosol (SHA) containing harmful substances
including fine particles, heavy metals, volatile
organic compounds, and nicotine. These
exposures increase the risk of respiratory and
cardiovascular problems, especially in individuals
with pre-existing respiratory conditions (11).

To reduce the use of electronic cigarettes
and protect non-smokers, WHO recommends the
M-POWER strategy: Monitor tobacco use,
Protect people from tobacco smoke, Offer help to
quit, Warn about the dangers, Enforce bans on
advertising, and Raise taxes on tobacco. By 2024,
155 countries had implemented at least one
measure at the highest level. However, only four
countries have adopted all measures at best-
practice level. Despite the progress, barriers such
as tobacco industry interference, limited funding
and staffing hinder full success in reducing
tobacco and electronic cigarette use (7).

Myanmar, a  lower-middle-income
country, has the highest adult smoking rates in
ASEAN in 2020, with 44.1% of adults and 68.7%
of men (12). Despite ratifying the WHO
Framework Convention on Tobacco Control
(FCTC) in 2005, Myanmar remains among the 62
countries globally without specific electronic
cigarettes regulations (7). Myanmar’s tobacco
control policy exhibits regulatory gaps in import,
sale, taxation, and marketing of electronic
cigarettes, including no restrictions on indoor use,
age, advertising, packaging warnings, and flavor
(7). It is anecdotal that the use is increasing in
Myanmar. A study in 2020 across six states and
regions of Myanmar reported 11.6% prevalence
of ever-use (13). However, empirical research on
the prevalence and associated factors of electronic
cigarette use in Myanmar remains limited. This
study aims to determine the prevalence and
associated factors of current electronic cigarette
use among suburban dwellers in Yangon. This
research will provide essential data to support

targeted interventions and strategies to prevent a
new wave of nicotine addiction in Myanmar.

METHODOLOGY
Study design and population

A cross-sectional study was conducted
from February to March 2025 in suburban areas
of Yangon. These areas represent rapidly
urbanizing communities with growing exposure
to global trends, including electronic cigarette
use. The study population was Burmese adults
aged 18-44 living in suburban areas of Yangon.
Eligible participants were adults aged 18-44,
residing in Yangon for at least six months, able to
read and write Burmese or English and
consenting to participate.

Sample size and sampling technique

The sample size of 446 was calculated
using the Taro Yamane formula with 95%
confidence level and an additional 10% for
anticipated non-response. Participants were
recruited via convenience sampling. To minimize
sampling bias, the survey was distributed via
multiple online platforms (Facebook, Messenger,
Viber, Line, Telegram) to reach diverse
occupations, with clear eligibility screening and
real-time monitoring of daily responses to
identify potential issues.

Measurement tool, validity and reliability

Data were collected using a self-
administered online questionnaire via Google
Forms chosen for feasibility, wide accessibility,
cost-effectiveness, reduced interviewer bias and
safe data collection during Myanmar’s political
crisis. It included participant information,
consent, screening questions, and a questionnaire
containing  four  sections: (1)  general
characteristics of participants (2) perceived stress
using Perceived Stress Scale-10, (3) social
exposure and influence from family members,
friends and social media, (4) attitude towards the
electronic cigarette use, using a five-point Likert
scale. Higher scores indicate a more favorable
attitude.

Three experts reviewed the questionnaire
using Item-Objective Congruence (IOC) for
content validity. Pilot testing showed good
reliability, with Cronbach’s alpha of 0.80 for
PSS-10 and 0.84 for Attitude.
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Variables

The dependent variable was current
electronic cigarette use, defined as use within the
past 30 days.

The independent variables were
categorized into four main groups; (1) General
characteristics (age, gender, education, religion,
marital status, occupation, monthly income and
perception of overall health) (2) Psychological
influence (perceived stress measured by PSS-10)
(3) Social exposure (Electronic cigarette use
among parents, relatives, peer and partner, social
media normalization of electronic cigarette use,
peer influence on obtaining these devices), (4)
Attitude towards use.

Data analysis

Data were analyzed using IBM SPSS
version 29. Chi-square tests assessed the
relationships between current electronic cigarette
use and independent variables. Multiple logistic
regression identified the predictors of current
electronic cigarette use. The results were reported
as adjusted odds ratios (AORs) with 95%
confidence intervals, considering p < 0.05 as
statistically significant.

RESULTS

Prevalence of current electronic cigarette use

A total of 466 individuals participated.
The prevalence of current electronic cigarette use
among suburban dwellers in Yangon was 23.4%,
indicating that nearly one in four participants
reported using electronic cigarettes within the
past 30 days.

Characteristics of current electronic cigarette
users

Table 1 describes the general
characteristics of participants. Most current users
were aged 29 or younger (56.9%), male (66.1%),
and possessed at least a bachelor’s degree
(65.1%). The majority of current users identified
as Buddhist (91.7%), and approximately half
were single (46.8%). Over one-third of current
users worked in the private sector (34.9%), and
around one-fourth of the current users earned
300,000 to 500,000 MMK monthly (28.4). Nearly
all reported overall health as good (97.2%).
Notably, most current users reported high
perceived stress (94.5%). Most users had peers
who had ever used electronic cigarettes (94.5%).
Over one-fourth perceived social media as
normalizing the use, while half were neutral.
About one-third denied peer influence in
obtaining devices. Importantly, most current
users (78.0%) expressed favorable attitudes.

Table 1 Characteristics of the participants by current electronic cigarette use (n=466)

Electronic Cigarette Use Status

(n=466) Chi-
Characteristics Current Users Non-current square p-value
(n=109) Users (n=357)
(n, %) (n, %)
I. General Characteristics
Age Groups (Years) 4912 0.086
<29 62 (56.9) 179 (50.1)
30-39 40 (36.7) 127 (35.6)
>40 7 (6.4) 51 (14.3)
Gender 16.961 <0.001*
Male 72 (66.1) 157 (44.0)
Female 35(32.1) 195 (54.6)
Others 2 (1.8) 5(1.4)
Education 0.758 0.384
Less than Bachelor ‘s degree 38 (34.9) 141 (39.5)
Bachelor’s degree and above 71 (65.1) 216 (60.5)
Religion 0.234 0.629
Buddhism 100 (91.7) 322 (90.2)
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Electronic Cigarette Use Status

(n=466) Chi-
Characteristics Current Users Non-current square p-value
(n=109) Users (n=357)
(n, %) (n, %)
Non-Buddhism 9(8.3) 35(9.8)
Marital Status 10.355 0.035%*
Single 51 (46.8) 184 (51.5)
In a relationship 28 (25.7) 54 (15.1)
Married 29 (26.6) 97 (27.2)
Divorced/Separated 1(0.9) 20 (5.6)
Widowed 0 (0.0) 2 (0.6)
Occupation 21.429 0.011%*
Unemployed 3(2.8) 22 (6.2)
Student 14 (12.8) 46 (12.9)
Healthcare professional 13 (11.9) 39 (10.9)
Government employee 3(2.8) 20 (5.6)
Private sector employee 38 (34.9) 130 (36.4)
Self-employed / Business owner 15 (13.8) 39 (10.9)
Service industry worker 7 (6.4) 9(2.5)
Manual laborer 2 (1.8) 29 (8.1)
Freelancer / Contractor 12 (11.0) 23 (6.4)
Retired 2 (1.8) 0 (0.0)
Monthly Income 19.205 <0.001*
< 300,000 MMK 20 (18.3) 106 (29.7)
300,000 - 500,000 MMK 31 (28.4) 128 (35.9)
500,001 - 1,000,000 MMK 21(19.3) 60 (16.8)
1,000,001 - 1,500,000 MMK 10 (9.2) 27 (7.6)
> 1,500,000 MMK 27 (24.8) 36 (10.1)
Perception of Overall Health 0.821 0.365
Poor 3(2.8) 17 (4.8)
Good 106 (97.2) 340 (95.2)
I1. Psychological Influence
PSS-10 4.320 0.038*
Low Perceived Stress (0-13) 6 (5.5) 45 (12.6)
High Perceived Stress (14-40) 103 (94.5) 312 (87.4)
I11. Social Exposure
Parents Use 3.767 0.052
No Use 106 (97.2) 328 (91.9)
Ever-Use 3(2.8) 29 (8.1)
Relatives Use 5.195 0.023*
No Use 57 (52.3) 230 (64.4)
Ever-Use 52 (47.7) 127 (35.6)
Peers Use 31.960 <0.001*
No Use 6 (5.5) 117 (32.8)
Ever-Use 103 (94.5) 240 (67.2)
Partner Use 33.861 <0.001*
No Use 55 (50.5) 234 (65.5)
Ever-Use 35(32.1) 34 (9.5)
Not Applicable 19 (17.4) 89 (24.9)
Social Media normalizing Electronic Cigarette Use 1.319 0.517
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Electronic Cigarette Use Status

(n=466) Chi-
Characteristics Current Users Non-current square p-value
(n=109) Users (n=357)
(n, %) (n, %)

Disagree 25 (22.9) 99 (27.7)

Neutral 55 (50.5) 160 (44.8)

Agree 29 (26.6) 98 (27.5)
Peer influence on obtaining Electronic Cigarette 12.787 0.002*

Agree 22 (20.2) 37 (10.4)

Neutral 46 (42.2) 123 (34.5)

Disagree 41 (37.6) 197 (55.2)
IV. Attitude
Attitude towards Electronic Cigarette Use 36.834 <0.001*
Min-Max (18-90), Median (IQR): 61 (55 - 68)

Favorable Attitude towards use (> 85 (78.0) 160 (44.8)

61)

Unfavorable Attitude towards use 24 (22.0) 197 (55.2)

(£61)

*Significant at p-value <0.05

Currency Exchange Rate — 1,000 MMK = 0.28 USD = 7.7 Thai Baht

Factors associated with current electronic
cigarette use

Chi-square analysis showed significant
associations with gender, marital status,
occupation, monthly income, perceived stress,
relatives, peer and partner use, peer influence,
and attitude (p < 0.05). Table 1.

Multiple binary logistic regression
analysis examines the factors associated with
current electronic cigarette wuse. Table 2.
Participants aged 29 years or younger were
almost four times more likely to use
(AOR=3.781; 95%CI:1.358-10.524; p=0.011),
and those aged 30 to 39 years were over three
times more likely to use (AOR=3.411;
95%CI:1.213-9.593; p=0.020), compared to
those >40. Female were significantly less likely
to be current users than males (AOR=0.270; 95%
CI:0.144-0.507; p<0.001). Participants earning
above 1,500,000 MMK were nearly four times
more likely to use (AOR=3.891; 95%CI:1.523—

9.938; p=0.005) than those with lower incomes.
High perceived stress was also strongly
associated with current use, with stressed
participants being over four times more likely to
use (AOR=4.645; 95%CI:1.522-14.172;
p=0.007). Individuals with peers who had ever
used electronic cigarettes were over five times
more likely to be current users (AOR=5.398;
95%CI:2.000-14.570; p<0.001), and those with
partners who had ever used were almost seven
times more likely to use (AOR=6.715;
95%CI:3.141-14.356;  p<0.001). Favorable
attitudes toward use was also significant, with
participants over four times more likely to be
current users (AOR=4.304; 95%CI: 2.384-7.771;
p<0.001) than those with an unfavorable attitude.
In summary, age, gender, income, perceived
stress, peer and partner use, and attitude were
identified as key factors associated with current
electronic cigarette use in suburban Yangon.
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Table 2 Multiple logistic regression of factors associated with current electronic cigarette use (n=466)

(95% CI)

Variables AOR Lower Upper p-value

Age groups (Years)

>40 Reference

<29 3.781 1.358 10.524 0.011%*

30-39 3411 1.213 9.593 0.020%*
Gender

Male Reference

Female 0.270 0.144 0.507 <0.001*

Others 0.172 0.025 1.189 0.074
Education

Bachelor’s degree and above Reference

Less than Bachelor ‘s degree 1.366 0.709 2.630 0.351
Religion

Buddhism Reference

Non-Buddhism 0.826 0.324 2.109 0.690
Marital Status

Unpartnered Reference

With Partner 1.636 0.877 3.054 0.122
Occupation

Employed Reference

Not employed 1.088 0.491 2.412 0.836
Monthly Income

< 300,000 MMK Reference

300,000 - 500,000 MMK 1.199 0.550 2.613 0.649

500,001 - 1,000,000 MMK 1.796 0.731 4.412 0.202

1,000,001 - 1,500,000 MMK 2.104 0.700 6.323 0.185

> 1,500,000 MMK 3.891 1.523 9.938 0.005%*
Perception of Overall Health

Poor Reference

Good 1.372 0.314 5.996 0.674
PSS-10

Low Perceived Stress (0-13) Reference

High Perceived Stress (14-40) 4.645 1.522 14.172 0.007*
Parents Use

No Use Reference

Ever-Use 0.394 0.102 1.524 0.177
Relatives Use

No Use Reference

Ever-Use 1.516 0.876 2.624 0.137
Peers Use

No Use Reference

Ever-Use 5.398 2.000 14.570 <0.001*
Partner Use

No Use Reference

Ever-Use 6.715 3.141 14.356 <0.001%*

Not applicable 1.077 0.491 2.362 0.853
Social media is normalizing Electronic Cigarette Use

Disagree Reference
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(1)
Variables AOR Low?rs % Cgpper p-value

Neutral 1.011 0.511 2.003 0.975

Agree 0.839 0.396 1.778 0.647
Peer influence in obtaining Electronic Cigarettes

Agree Reference

Neutral 0.635 0.289 1.397 0.259

Disagree 0.583 0.267 1.274 0.176
Attitude

Unfavorable Attitude Reference

Favorable Attitude 4.304 2.384 7.771 <0.001*

*Significant at p-value<0.05

AOR: Adjusted Odd Ratio, CI: Confidence Interval

DISCUSSION

The prevalence of current electronic
cigarette use in this study was 23.4%,
substantially higher than global and regional
estimates in 2022 (global prevalence of 11%,
10% in Americas, 14% in Europe, 11% in Asia,
and 6% in Oceania) (6). This indicates the rapid
growth of electronic cigarette use in Yangon, and
is concerning for Myanmar, where smoking rates
are already among the highest in ASEAN (12).
This situation signals an emerging public health
challenge if electronic cigarette use continues to
rise or contributes to dual use with conventional
cigarettes.

Our study found higher -electronic
cigarette use among younger adults, consistent
with previous studies showing peak use among
those aged 18-24 (14). Males were also more
likely users, aligning with international findings
(15). The tobacco industry has targeted women by
promoting appealing electronic cigarettes in U.S.
magazines such as Star and Us Weekly, aimed at
female audiences, portraying them as desirable
lifestyle accessories (16). Higher-income
participants were more likely to use, possibly due
to the cost of devices and supplies (17).
Individuals with higher perceived stress were
more likely to wuse electronic cigarettes,
supporting evidence that psychological distress
can drive use as a coping mechanism (18). The
strong influence of peers was evident, as having
friends who used electronic cigarettes increased
the likelihood of use, consistent with research
showing peer shapes smoking and vaping
behaviors among adolescents and young adults
(19). Partner use was another important factor, as
shared lifestyle habits in romantic relationships

influence initiation and continued use (20).
Favorable attitudes toward electronic cigarettes
were linked with higher use, supporting that
positive perceptions increase the likelihood of use

@1).

LIMITATIONS

This study is among the first to explore
the electronic cigarette use and associated factors
among suburban Yangon adults, featuring a large
sample and a comprehensive assessment of
social, psychological, and attitudinal factors. The
online survey enabled data collection despite
Myanmar's ongoing political challenges.
However, the cross-sectional design cannot
establish causality. Convenience sampling may
limit generalizability. Self-reported data may
cause recall and social desirability biases. This
study did not explore cultural factors or policy
gaps that may influence electronic cigarette
accessibility in Myanmar.

CONCLUSION

This study highlighted a high prevalence
of current electronic cigarette use among
suburban adults in Yangon, particularly young
males with higher income, perceived stress,
social exposure, and favorable attitudes toward
use. These findings emphasize the urgent need for
comprehensive control strategies, educational
programs addressing psychological and social
factors, awareness campaigns and stricter access
regulations to prevent youth experimentation and
continued use. A national regulatory framework
is crucial as the foundation for developing and
implementing measures to protect public health
and prevent further uptake in Myanmar.
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RECOMMENDATION

Based on these findings and the WHO M-
POWER framework, public health professionals
should implement educational campaigns
highlighting health risks of electronic cigarettes,
cessation support, and target youths. Campaigns
should correct misconceptions, address favorable
attitudes, and leverage social and peer networks
to shift norms. Healthcare providers should
screen for use, offer mental health support, and
involve families in prevention.

Policymakers should strengthen sales,
advertising, and flavors regulation, impose taxes
to reduce affordability, and ensure monitoring
and enforcement.

Future researchers should include
adolescents and employ longitudinal and
qualitative designs to explore causal relationships
and intervention effectiveness.
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ABSTRACT

Introduction: Malaria remains a life-threatening disease, with global cases on the rise. Since the 2021
military coup in Myanmar, malaria incidence in the country has increased, contributing to a higher number
of imported cases in Thailand, especially in border areas. The influx of migrants has intensified the demand
for healthcare services in these regions. Understanding the knowledge, attitudes, and health-seeking
behaviors of Myanmar migrants is critical for designing effective malaria interventions in high-transmission
Zones.

Objectives: To assess factors associated with malaria-related knowledge, attitudes, and health-seeking
behaviors among Myanmar migrants residing in Phop Phra District, Tak Province, Thailand.
Methodology: A cross-sectional survey was conducted among 210 Myanmar migrants aged 18-59 years
using chain-referral sampling. Data were collected through structured, face-to-face interviews and analyzed
using descriptive statistics, Chi-square tests, and logistic regression. Knowledge and attitude scores were
categorized, and health-seeking behavior was dichotomized into formal and informal care utilization.
Results: Most participants demonstrated moderate levels of malaria knowledge (69.0%) and attitudes
(75.2%). Among those who experienced fever with chills (60.5%), 60% sought formal healthcare services,
while 40% relied on informal care. Logistic regression revealed that individuals with a history of malaria
diagnosis were significantly more likely to seek formal healthcare (AOR = 2.234; 95% CI: 0.998-5.001; p
=0.051).

Conclusion: Findings suggest that prior experience with malaria is the key factor influencing formal
treatment-seeking among Myanmar migrants. Moderate knowledge and attitude levels highlight the need
for targeted health education. Due to the use of chain-referral sampling, the findings are generalizable
primarily to the survey respondents and may not reflect the broader migrant population. Inclusive health
policies and improved service accessibility are essential to ensure timely malaria care for this at-risk group.
Keywords: Malaria, Myanmar Migrants, Knowledge and Attitude, Health Seeking Behavior

INTRODUCTION due to ongoing political instability that has

Malaria remains a significant global
health concern, particularly in tropical and
subtropical regions. In 2023, the World Health
Organization (WHO) estimated 263 million
malaria cases worldwide, with an incidence rate
of 60.4 per 1,000 individuals at risk, an increase
of 11 million cases from the previous year (1).
While some countries in South and Southeast
Asia showed declines in malaria, such as India
and Bangladesh, others including Myanmar and
Thailand saw substantial increases. Myanmar’s
estimated malaria cases surged more than tenfold
from 78,000 in 2019 to 847,000 in 2023, largely

disrupted malaria prevention and healthcare
systems (1).

Thailand, which shares a porous and
highly mobile border with Myanmar, has
experienced a parallel trend. From 2021 to 2023,
local malaria cases in Thailand tripled (from
2,426 to 9,169), and imported cases rose sharply
(from 800 to 7,276), mostly concentrated in
border provinces such as Tak and Kanchanaburi
(1). Migrants and displaced persons from
Myanmar comprise the majority of these cases,
posing challenges to malaria elimination efforts
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and increasing the burden on local health
infrastructure (1-3).

Despite Thailand’s national malaria
elimination goal by 2026, malaria transmission
persists in provinces bordering Myanmar,
Cambodia, and Malaysia (4). A malaria
stratification mapping study in Thailand
confirmed that areas with sustained local
transmission align with international borders,
driven by high population movement,
environmental conditions conducive to mosquito
breeding, and limited access to healthcare (4).
The WHO emphasizes that early diagnosis and
prompt treatment within 24 hours of symptom
onset are critical to controlling malaria
transmission and reducing mortality (1).

The political unrest in Myanmar since
early 2021 has catalyzed mass migration into
Thailand, with 4-5 million migrants currently
residing in the country, 75% of whom are from
Myanmar (2). Many migrants are undocumented
and face substantial barriers in accessing
healthcare services due to legal status, cost
concerns, and fear of arrest or deportation (2-5).
In border districts like Phop Phra in Tak Province,
migrants depend on a fragmented system of care
including NGO-run clinics, refugee camp
facilities, and occasional use of public hospitals.
Undocumented individuals particularly avoid
government services, preferring humanitarian
clinics such as Mae Tao Clinic (5, 6).

In 2025, the U.S. government froze
foreign aid, resulting in the suspension of key
health services in refugee camps and nearby
communities along the Thailand-Myanmar
border (7, 8). The abrupt withdrawal of support
from organizations such as the International
Rescue Committee led to the closure of critical
clinics in camps like Mae La, Umpiem Mai, and
Nu Po (7). These disruptions have compounded
existing challenges in providing care to migrant
populations, especially in areas targeted by cross-
border malaria elimination campaigns (8).

A mixed-methods study conducted in
2019 revealed how migrants conceptualize fever
and decide when and where to seek care. Many
participants initially resorted to self-medication.
If symptoms persisted, they turned to free
humanitarian clinics (45.5%), private clinics
(43.1%), health posts (36.1%), public hospitals
(33.7%), and primary care units (14.9%) (9).

Barriers to care included distance to health
facilities and undocumented legal status. Those
with legal documents were more likely to use
formal healthcare services, whereas
undocumented migrants relied on cost-free or
informal care (9).

Additional studies across Asia and Africa
corroborate these findings. In India, over 45% of
households sought care from informal providers,
influenced by factors such as education,
socioeconomic status, and proximity to health
facilities  (10). In  Cambodia, limited
understanding of malaria symptoms and
treatment, especially during pregnancy, reduced
care-seeking behavior (11). In Laos and Ghana,
access was further hindered by shortages of
medications and high treatment costs, even
among insured individuals (12, 13).

A cross-sectional study in Indonesia
showed that 60.4% of rural adults had poor
knowledge of proper malaria treatment-seeking
behavior. Contributing factors included low
education, agricultural  occupations, and
geographic isolation (14). Among migrants,
additional barriers such as unstable employment,
short-term residence, and poor familiarity with
local health systems influenced treatment
choices. A study in Myanmar found that only
17% of migrant workers preferred public
healthcare; most turned to informal providers due
to convenience, trust, and accessibility of low-
cost antimalarials (15).

Despite malaria being preventable and
treatable, Myanmar migrants in Thailand remain
disproportionately affected due to structural,
legal, and knowledge-related barriers. Although
WHO emphasizes early diagnosis and treatment,
limited data exists on the knowledge, attitudes,
and health-seeking behaviors of Myanmar
migrants in Thailand, particularly since the onset
of political unrest in 2021. Understanding how
this wvulnerable group responds to malaria
symptoms, especially fever, is essential for
designing targeted interventions.

Two theoretical frameworks were
applied in this study. The Health Belief Model
was used to assess participants’ attitudes toward
malaria. According to the Health Belief Model,
health behavior is influenced by perceptions of
susceptibility, severity, benefits, and barriers, as
well as cues to action and self-efficacy (16). In
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this study, questionnaire items for attitude were
developed based on these constructs to capture
beliefs regarding risk, seriousness, preventive
actions, perceived obstacles, and triggers for
action.

The Andersen’s Health Seeking
Behavior Model was also employed to examine
factors influencing care-seeking. Within this
model, determinants of health-seeking behavior
are categorized into predisposing factors
(demographics, prior experiences), enabling
factors (income, healthcare access,
transportation), and need factors (perceived or
actual illness) (17). These domains were used as
a framework for analyzing how socio-
demographic and contextual factors shape
malaria-related health-seeking behavior among
migrants.

This study aims to assess malaria-related
knowledge, attitudes, and health-seeking
behaviors among Myanmar migrants residing in
Phop Phra District, Tak Province. The findings
will help fill critical gaps in understanding and
inform strategies to enhance malaria control and
equitable healthcare access for migrant
populations along the Thailand-Myanmar border.

METHODOLOGY
Study Design and Study Area

This study employed a quantitative
cross-sectional design and was conducted in Phop
Phra District, Tak Province, Thailand; a key
location along the Thailand-Myanmar border.
The district is a common destination for
Myanmar migrants engaged in agricultural work
and also hosts the Umpiem Mai refugee camp,
sheltering over 10,000 refugees as of May 2023
(18). In 2023, Tak Province reported more than
10,000 malaria cases, with Phop Phra among the
top three districts most affected (3).

Study Population and Sample

The study population comprised
Myanmar migrants aged 18-59 years residing in
Phop Phra for at least six months. This age group
represents the most economically active and
mobile population, aligning with International
Organization for Migration (IOM)’s 2025
demographic profile (19). The required sample
size was calculated using Cochran’s formula with
a 95% confidence level, 5% margin of error, and

an assumed proportion of 0.5 due to the absence
of prior estimates. Accounting for a 10% non-
response rate, the final sample size was 210
participants, as determined from preliminary
analysis.

A combination of purposive and chain-
referral sampling was employed. Initial
participants  were  selected based on
recommendations from key informants familiar
with migrant communities, such as healthcare
workers and NGO staff. These participants then
referred others within their networks. This
method was appropriate given the undocumented
status of many migrants, which made
probabilistic sampling impractical.

Research Instrument

Data were collected using a structured
questionnaire, developed based on prior studies
on malaria knowledge, attitudes, and treatment-
seeking behaviors. The knowledge section was
scored using Bloom’s cut-off criteria, while the
attitude section applied a five-point Likert scale,
with categorization based on mean + standard
deviation. Health-seeking behavior questions
focused on actions taken after symptom onset,
source of care, and timeliness. The questionnaire
was developed in English, validated by experts
using the Index of Item-Objective Congruence
(10C), and translated into Myanmar language.

Data Collection Procedure

Data collection was carried out through
face-to-face interviews by four trained Myanmar-
speaking enumerators. Eligibility criteria for data
collectors included fluency in Burmese, prior
experience in interview-based research, and
familiarity with the study area. Training sessions
covered interview techniques, ethical procedures,
and questionnaire content. Informed consent was
obtained prior to each interview. Completed
questionnaires were reviewed daily for
completeness and accuracy.

Statistical Analysis

Data were analyzed using SPSS version
29. Descriptive  statistics ~ summarized
demographic variables and outcome measures.
Categorical variables were presented as
frequencies and percentages, while continuous
variables were reported as means and standard
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deviations. The Chi-square test was used to assess
associations between independent variables
(socio-demographic characteristics, knowledge
level and attitude levels) and health-seeking
behavior among participants who reported
malaria-like symptoms. Health-seeking behavior
was dichotomized into formal (hospital, clinic,
pharmacy, village health volunteer) and informal
(traditional healer, self-treatment, no action)
categories. Variables with p < 0.05 in Chi-square
tests were entered into a binary logistic regression
model. Adjusted odds ratios (OR) with 95%
confidence intervals (CI) were reported to
determine the strength of associations.

Ethical Consideration

This study was submitted to the Research
Ethics Review Committee for Research
Involving Human Research Participants, Group 1
(COA No. 175/68) in June 2025. Informed
consent was obtained from all participants after
they were provided with a participant information
sheet and a detailed explanation of the study
procedures, which were included with the
guestionnaire.

Table 1 Characteristics of respondents (n=210)

RESULTS

The majority of the study participants (n
= 210) were aged between 26 and 47 years, with
a mean age of 37.05 years (SD = 11.87).
Participants were predominantly female (72.9%),
and most had attained only primary school
education or lower (72.9%). The average monthly
family income was 7,311.90 THB (SD =
5,216.17), with over half (53.3%) earning
between 4,001 and 8,000 THB. Two-thirds of the
participants (66.7%) had resided in Thailand for
more than four years. About half (52.4%)
reported living within 30 minutes of the nearest
health facility, suggesting relatively good
physical access to healthcare. The majority of
participants demonstrated a moderate level of
knowledge about malaria, accounting for 69.0%
of respondents. A smaller proportion had high
knowledge (19.5%), while 11.4% had low
knowledge. Similarly, attitude levels toward
malaria were also predominantly moderate at
75.2%, followed by low attitude (12.9%) and
high attitude (11.9%).

Study participants (n=210)

Characteristics

Number Percent (%)
Age (years)
18-25 46 21.90
26 - 38 64 30.50
39 -47 53 25.20
>47 47 22.40
Mean (SD) 37.05 (11.87)
Gender
Male 57 27.10
Female 153 72.90
Education
Primary School and Lower 153 72.90
Middle School and Above 57 27.10
Marital Status
Single 19 9.00
Married 166 79.00
Divorced/Widowed/Separated 25 12.00
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Study participants (n=210)

Characteristics

Number Percent (%)

Family Size

Upto3 88 41.90

4-6 101 48.10

7 and above 21 10.00
Family Income (Baht)

4000 and Lower 47 22.40

4001 to 8000 112 53.30

Above 8000 51 24.30
Mean (SD) 7311.90 (5216.17)
Duration in Thailand

Up to 4 years 70 33.30

Above 4 years 140 66.70
Duration to reach health facility

Less than 30 minutes 110 52.40

More than 30 minutes 100 47.60
Occupation

Agricultural worker 125 59.50

Construction worker 8 3.90

Unemployment 45 21.40

Other* 32 15.20
Health insurance status

No 183 87.10

Yes 27 12.90
Residency status

No 187 89.00

Yes 23 11.00
History of malaria

No 157 74.80

Yes 53 25.20
Received malaria preventive service

No 35 16.70

Yes 175 83.30
Where to take malaria diagnosis

No 25 11.90

Yes 185 88.10
Accessibility to the service**

No 71 38.38

Yes 114 61.62

*Qther - Casual worker, work at restaurant, selling
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**Among whom know where to take malaria diagnosis

Out of the 210 respondents, 127
participants (60.5%) reported having experienced
fever with chills while staying in Thailand, while
83 participants (39.5%) had not experienced such
symptoms. Regarding the socio-demographic
factors, duration of stay in Thailand was
significantly associated with healthcare-seeking
behavior (p = 0.045). Among those who had
stayed in Thailand for up to 4 years, 54.29%
sought informal care and 45.71% formal care. In

comparison, among those who had stayed for
more than 4 years, 34.78% sought informal care
and 65.22% formal care. A significant association
was also found with malaria history (p = 0.022).
Among those with no history of malaria, 47.56%
used informal care and 52.44% formal care.
Among those who had previously had malaria,
only 26.67% used informal care, while 73.33%
sought formal healthcare.

Table 2 Association between socio-demographic characteristics and malaria health-seeking behavior

(n=127)
Informal Healthcare ~ Formal Healthcare
Factors seeking seeking P-value*
n % n %

Age (years)
18- 25 16 57.14 12 42.86
26 - 38 11 33.33 22 66.67 0.167
39-47 14 41.18 20 58.82
>47 10 31.25 22 68.75

Gender
Male 13 36.11 23 63.89 0558
Female 38 41.76 53 58.24

Education
Primary School and Lower 37 38.14 60 61.86 0.405
Middle School and Above 14 46.67 16 53.33

Marital status
Single 6 50.00 6 50.00
Married 36 36.73 62 63.27 0.347
Divorced/Widowed/Separated 9 52.94 8 47.06

Family Size
Upto3 21 42.86 28 57.14
4-6 23 34.33 44 65.67 0.164
7 and above 7 63.64 4 36.36

Family Income
4000 and Lower 10 38.46 16 61.54
4001 to 8000 23 33.82 45 66.18 0.135
Above 8000 18 54.55 15 45.45

Duration in Thailand
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Informal Healthcare

Formal Healthcare

Factors seeking seeking P-value*
n % n %

Up to 4 years 19 54.29 16 45.71 0.045%
Above 4 years 32 34.78 60 65.22

Duration to reach health facility
Less than 30 minutes 23 33.82 45 66.18 0118
More than 30 minutes 28 47.46 31 52.54

Occupation
Agricultural worker 28 36.84 48 63.16
Construction worker 3 50.00 3 50.00 0.725
Unemployment 11 40.74 16 59.26
Other (Specify) 9 50.00 9 50.00

Health insurance status
No 45 40.54 66 59.46 0.817
Yes 6 37.50 10 62.50

Residency status
No 47 40.87 68 59.13 0612
Yes 4 33.33 8 66.67

History of malaria
No 39 47.56 43 52.44 0.022%
Yes 12 26.67 33 73.33

Table 3 Association between the knowledge level and malaria health-seeking behavior (n=127)

Informal Healthcare

Formal Healthcare

Knowledge Level seeking seeking P-value*
n % n %
Low 6 50.00 6 50.00
Moderate 38 42.70 51 57.30 0.27
High 7 26.92 19 73.08
Table 4 Association between the attitude level and malaria health-seeking behavior (n=127)
Informal Healthcare = Formal Healthcare
Attitude Level seeking seeking P-value*
% %
Low 8 50.00 8 50.00
Moderate 34 36.96 58 63.04 0.485
High 9 47.37 10 52.63
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However, there is no significant association was found between knowledge level, attitude level and health-

seeking behavior.

Table 5 Related factor of malaria health-seeking behavior

Factors P-value

95% C.l.for EXP(B)
Lower Upper

AOR

History of malaria (yes) 0.051

2.234 0.998 5.001

DISCUSSION

This study examined factors influencing
health-seeking  behavior among Myanmar
migrants in Phop Phra District, Thailand,
particularly in response to malaria-like
symptoms. The findings indicate that nearly 61%
of respondents reported experiencing fever with
chills while residing in Thailand. Among them,
approximately 40% sought informal healthcare
services, such as self-treatment or traditional
healers, while 60% accessed formal healthcare
facilities, including hospitals and clinics.

The logistic  regression  analysis
identified a borderline significant association
between prior malaria diagnosis and formal
healthcare-seeking behavior. Participants who
had previously been diagnosed with malaria were
2.234 times more likely to seek formal healthcare
compared to those without such a history. This
aligns with findings from a mixed-methods study
along the Thailand-Myanmar border, which
noted that familiarity with illness symptoms often
encourages migrants to seek timely and
appropriate care (9). Past experiences may
increase awareness of the disease's seriousness,
thereby motivating individuals to utilize formal
health services when symptoms recur.

Duration of stay in Thailand showed a
near-significant trend, with migrants residing in
the country for over four years being more likely
to seek formal healthcare. Although not
statistically significant in the final model, this
factor aligns with prior literature highlighting that
longer duration of residence may enhance
knowledge of local health systems and build trust
in available services (9, 15). Migrants who are
more established may also face fewer language
barriers and be better integrated into social
support networks that facilitate healthcare access
(20).

Knowledge and attitude scores among
participants were predominantly in the moderate
range, with only 19.5% and 11.9% scoring in the
high range for knowledge and attitude,
respectively. These findings suggest a gap
between awareness and action, consistent with
previous studies indicating that positive attitudes
or basic malaria knowledge do not always
translate into preventive behavior or prompt
treatment-seeking (21, 22). This discrepancy
emphasizes the need for continuous community-
level education that not only imparts knowledge
but also reinforces actionable steps during
suspected malaria episodes (23, 24).

The high percentage of respondents
lacking health insurance and legal documentation
may further contribute to informal healthcare
reliance. This is supported by earlier findings
indicating that undocumented migrants tend to
avoid public hospitals due to fear of legal
repercussions, instead opting for low-cost,
informal providers (9, 15). Inclusive health
policies are critical in reducing such disparities
and encouraging equitable access to healthcare,
irrespective of documentation status.

In this study, variables such as age,
gender, education, marital status, family size,
family income, distance to health facility, and
occupation were not significantly associated with
health-seeking ~ behavior. ~ One  possible
explanation is the relative homogeneity of the
migrant population, with most participants
sharing similar socioeconomic backgrounds,
which limited observable differences across
groups. Similar patterns have been observed in
research on migrant health, where demographic
characteristics alone did not significantly predict
utilization of malaria services among Myanmar
migrants in Thailand (20). Moreover, structural
barriers such as language difficulties, and
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unfamiliarity with the healthcare system often
outweigh individual sociodemographic attributes
in influencing health-seeking behavior among
migrants (9).

CONCLUSION AND RECOMMENDATION

In conclusion, this study found that
although both history of malaria and duration of
stay in Thailand were initially associated with
formal healthcare-seeking behavior, only history
of malaria remained statistically significant in the
final regression model. Migrants with prior
malaria experience were more likely to seek
formal care when experiencing malaria-like
symptoms. Moderate levels of knowledge and
attitudes suggest the potential for improvement
through targeted health education. To strengthen
malaria control efforts, strategies should focus on
promoting malaria-related knowledge and
awareness among migrants early in their stay.
Community-based health education, outreach by
migrant health volunteers, and multilingual
information campaigns could help improve
understanding of malaria symptoms and the
benefits of formal treatment.

LIMITATIONS

The study specifically targeted Myanmar
migrants, a  high-risk  group often
underrepresented in public health research,
particularly in malaria-endemic areas along the
Thailand-Myanmar  border.  Findings may
provide practical insights for public health
interventions in border regions experiencing high
migration and malaria transmission.

As for the limitations, the use of chain-
referral (snowball) sampling may introduce
selection bias and limit the generalizability of
findings beyond the study participants.
Information on health-seeking behavior was self-
reported, which may be subject to recall bias or
social desirability bias.
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ABSTRACT

Introduction: Reproductive health (RH) refers to a state of complete physical, mental, and social well-
being in all matters relating to the reproductive system. Improving health service utilization (HSU), is one
key strategy for enhancing RH outcomes. Despite availability, many individuals do not access RH care.
Objectives: This study aims to find factors associated with RH service utilization (RHSU) for RH problems
among Japanese female expatriates in Bangkok, using Andersen’s Behavioural Model of HSU framework.
Methodology: A community-based, cross-sectional quantitative study was conducted in Bangkok,
Thailand. A total of 326 respondents who experienced either dysmenorrhea, premenstrual syndrome (PMS),
menopausal symptoms, or contraceptive use, were recruited through a snowball sampling method and
completed an online survey.

Results: Overall, RHSU was observed by 35.3% of all respondents. The mean age of the respondents was
40.08 £ 6.90 years. In bivariate analysis, age, length of residence, Thai language fluency, self-efficacy, usual
source of RH, knowledge on health system, self-rated health status, daily life interference, and RH medical
history indicated significant association with RHSU. In the multiple logistic regression, among 294
respondents, age of 37 to 44 years (AOR = 0.478, 95%CI = 0.236-0.969, p-value = 0.041), insurance (AOR
=10.323, 95%CI = 0.108-0.963, p-value = 0.043), usual source of RH (AOR = 0.421, 95% CI: 0.210-0.845,
p = 0.015) and medical history of PMS (AOR = 0.264, 95% CI: 0.114-0.613, p = 0.002) were identified as
significant factors associated with RHSU.

Conclusion: Despite experiencing RH problems, majority of women do not visit gynecologists, even in the
presence of severe symptoms. This study emphasizes the need for interventions not only to improve
women’s understanding of their own RH but also to enhance their knowledge and ability to navigate the
local Thai healthcare system.

Keywords: Reproductive Health, Health Service Use, Japanese Expatriates, Bangkok, Thailand,
Andersen’s Behavioural Model of Health Service Use, Dysmenorrhea, Premenstrual Syndrome,
Menopausal Symptoms, Contraceptives

INTRODUCTION

Reproductive health (RH) is defined as a
state of physical, mental and social well-being in
relation to the reproductive system according to
World Health Organization (WHO). It includes
the ability to have a safe and satisfying sex life,
the ability to reproduce, and the freedom to
decide when, how often, and if to do so. RH
cannot be enhanced in a better form, unless
inequities related to gender, taboos and norms
about sexuality, and poverty are improved.

Strengthening the health system’s capacity,
particularly through improving health service
utilization (HSU), is one key strategy for
enhancing RH outcomes (1).

There are many reasons why people
nevertheless use reproductive health service
(RHS). Reproductive health service use (RHSU)
differs according to the countries. In US, 85% of
women visit RHS annually or more whereas, in
Japan, it is 55% (2, 3). Common reasons for
RHSU among the Japanese are menstrual related
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symptoms, including dysmenorrhea and
premenstrual syndrome (PMS), followed by
pregnancy-related problems, prescription for oral
contraceptive (OC)s, and other gynecological
morbidities including menopausal symptoms (3).
The number of women utilizing RHS is very low
due to the perception that RH conditions are more
of a natural status rather than a medical status.

The significant impact of dysmenorrhea,
PMS, and menopausal symptoms extends beyond
negatively affecting women’s education, career,
and overall quality of life (4, 5). These conditions
also contribute to substantial economic losses in
labor productivity when not appropriately
managed (6). Due to this fact, RHSU has become
one of the essential public health problems which
should be taken into consideration more
seriously.

Currently, there are 50,146 Japanese
residing in Bangkok and this is the second largest
number in the world after Los Angeles (7).
Japanese culture possesses a  distinct
characteristic concerning perception on HS,
privacy, communicating style, and decision-
making process. The influence of cultural factors
on HSU is particularly pronounced when dealing
with sensitive issues related to RH. In terms of
HSU, 95% have used HS in Thailand and 81%
have used Japanese in the HS. The most common
source of information regarding HS was word-of-
mouth (8).

HSU of individuals with RH problems
can be better understood by using the Andersen’s
Behavioural Model of Health Service Utilisation
(BMSU) framework (9). This model includes
predisposing  characteristics ~ (demographic
factors, social structure, and health beliefs),
enabling resources (personal, family, and
community enabling), and need factors
(perceived needs and evaluated needs), which
interact and influence the individual’s decision-
making of HSU (9).

Evidence on RHSU among Japanese
female expatriates is scarce, especially through
the lens of Andersen’s BMSU. Therefore, the aim
of this study is to find factors associated with
RHSU on dysmenorrhea, PMS, menopausal
symptoms, and contraceptive use among
Japanese female expatriates in Bangkok. The
findings of this study will become essential not
only to increase RHSU of Japanese expatriates,

but understand why some women do not seek
care from the RHS to develop effective strategies
and policies to overcome these barriers.

METHODOLOGY

This study was designed as a community
based-quantitative cross-sectional descriptive
and analytic study, conducted in the 50 districts
of Bangkok Metropolitan area, Thailand. Study
population was Japanese female expatriates with
RH problems (dysmenorrhea, PMS, menopausal
symptoms, and contraceptive users), aged
between 18 to 55 years, who reside in Bangkok,
Thailand and are able to use internet to answer the
questionnaire. Respondents who were not willing
to participate were excluded. In this study,

2 —
Cochran’s formula n = # (p = 0.7 for

prevalence of menopausal symptoms, Z = 1.96,
margin of error 5%) was used to calculate the
sample size of 323 respondents.

The measurement tool for the study
variables was a self-administered online
questionnaire. The questionnaire was divided into
four components namely, RHSU, predisposing
characteristics, enabling resources, and need
factors based on the Andersen’s BMSU to ensure
the construct validity, with total of 69 questions.
Questionnaire was created based on the literature
review. However, 37 questions which were not
taken from already validated in previous
literature was validated using item-objective
congruence (I0C) by three RH experts. The IOC
score which was more than 0.5 was accepted. The
internal consistency was calculated with
Cronbach alpha test for self-efficacy and attitude
(natural, debilitating, and bothersome) and
Kuder-Richarson formula-20 for personal
knowledge recording a score of 0.754, 0.724
(natural), 0.785 (debilitating), and 0.599
(bothersome), and 0.732 respectively. In addition,
for bothersome factor of the attitude, inter-item
correlation was 0.472, 0.383, and 0.403 which
was within the acceptable range (10). In addition,
the questionnaire was translated into Japanese
and back-translated by two RH Japanese experts

(11).

Data collection took place between May,
2025. The survey was pilot tested with 5% of the
sample size who met the eligibility criteria and
modified the questionnaire according to their
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results. Snowball sampling was used to recruit the
respondents. However, it has a limitation of
recruiting respondents with similar
characteristics. While the use of respondent-
driven sampling was initially considered, the time
required to recruit the sample size was
insufficient in the framework of an MPH thesis
data collection. Respondents were identified by
contacting them using researcher’s own network
and then circulated via respondents’ network. The
purpose of this study was briefed to respondents
before they electronically gave their informed
consent. In their own time, respondents
completed the questionnaire through Google
Form online survey platform. Data analysis was
process by using Microsoft® Excel® and SPSS
software  version 29  (licensed  from
Chulalongkorn University) for windows.

For descriptive analysis, number and
percentage were used for categorical variables
and mean, standard deviation (SD), median,
interquartile range (IQR) for numerical variables.
In bivariate analysis, the associations between
independent variables and the dependent variable
(use of RH services) were performed using
independent samples t-test for normal distributed
independent variables and Mann-Whitney U-test
for non-normal distributed continuous and
discrete independent variables. To assess the
relationship between the dependent variable and
nominal, ordinal, and dichotomous independent
variables, Pearson’s chi-square test was used.
Fisher’s exact test was used if the expected
frequency was less than 5 in any cell. In the

Table 1 Respondents Characteristics (n = 326)

bivariate analysis, variables with a p-value of less
than 0.2 were included in the multiple logistic
regression model. This analysis was conducted on
the 294 non-contraceptive users who had a
known insurance status due to the skip patterns of
the questionnaire. All analysis were conducted in
SPSS and p-value < 0.05 was considered
statistically significant.

RESULTS

A sample of 327 individuals participated
in the online survey. Of these, one case was
removed from the dataset due to the age over 55.
This left a sample of 326 respondents for analysis.
Of'the 326 respondents, 175 (65.3%) experienced
dysmenorrhea, 199 (74.3%) had premenstrual
syndrome (PMS), 76 (23.3%) reported
menopausal symptoms, and 27 (8.3%) were
contraceptive users, with some reporting more
than one condition. In addition, RHSU in
Bangkok was reported by 115 respondents
(35.3%).

Tablel shows the characteristics of the
respondents. The age of participants ranged from
18 to 55 with a mean age of 40.08 £ 6.90.
Majority of them were married (93.6%), had
children (80.4%). The mean length of residence
in Bangkok was 45.78 + 52.52. More than half of
the respondents have completed undergraduate
level or higher for their education. Respondents
who have Thai language fluency was observed
only 13.2% of all respondents. Most of the
respondents were not employed (88.0%).

Respondents Characteristics n %
Age
18-36 97 29.8
37-44 139 42.6
45-55 90 27.6

Mean £ SD (Range)
Marital Status

Single

Married

Divorced
Number of Children

40.08 + 6.90 (18-55)

15 4.6
305 93.6
6 1.8
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Respondents Characteristics n %
0 64 19.6
1 84 25.8
2 132 40.5
>3 46 14.1
Length of Residence in Bangkok
1-14 months 86 26.4
15-51 months 156 47.9
52-304 months 82 25.2

Mean £ SD (Range)

Highest Education Level
Junior High School / High School
Two-Year College
Professional Training College
University (Undergraduate)
Graduate School

Language Proficiency @
Japanese (mother language)
English
Thai
Others

Occupation
Yes
No

45.78 + 52.52 (1-304)

37 11.3
42 12.9
44 13.5
187 57.4
16 4.9
326 100
141 43.3
43 13.2
11 3.4
39 12
287 88.0

An =324. 1 participant did not have units. 1 participant wrote their answer in decimals. * Multiple response.

Table 2 shows the bivariate analysis
between predisposing characteristics and RHSU
among 326 Japanese female expatriates in
Bangkok. For bivariate analysis of predisposing
characteristics, Pearson’s chi-square test and
Fischer’s exact test were performed for the
categorical variables and for self-efficacy, Mann-

Whitney U-test was performed. Among the
predisposing characteristics, age (p = 0.045),
length of residence (p = 0.044), Thai language
proficiency (p = 0.019), and self-efficacy (p =
0.013) emerged as a significant predictor of
RHSU.

Table 2 Bivariate Analysis between Predisposing Characteristics and RHSU (n = 326)

RHSU
Variables Yes No p-value
n % n %
Age (n, %) A
18-36 years 28 28.9 69 71.1
37-44 years 46 33.1 93 66.9 0.045*
45-55 years 41 45.6 49 54.4
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RHSU
Variables Yes No p-value
n % n %
Marital Status (n, %) #
Single 7 46.7 8 53.3
Married 104 34.1 201 65.9 0.163
Divorced 4 66.7 2 33.3
Number of Children (n, %) #
0 24 37.5 40 62.5
1 35 41.7 49 58.3 0.423
2 42 31.8 90 68.2
>3 14 30.4 32 69.6
Length of Residence in Bangkok (n, %) A2
1-14 months 22 25.6 64 74.4
15-51 months 56 35.9 100 64.1 0.044*
52-304 months 36 43.9 46 56.1
Highest Education Level (n, %) A
Junior High School / High School 13 35.1 24 64.9
Two-Year College 15 35.7 27 64.3
Professional Training College 14 31.8 30 68.2 0.947
University (Undergraduate) 66 35.3 121 64.7
Graduate School 7 43.8 9 56.3
Thai Language Proficiency #
Yes 22 51.2 21 48.8 0.019*
No 93 329 190 67.1
Occupation (n, %) A
Yes 19 48.7 20 51.3 0.061
No 96 334 191 66.6
Personal Attitude (Median, IQR) ¢¢
Natural 3 2.33-3 2.67 2.33-3 0.419
Debilitating 3 2.67-3.33 3 2.67-3.33 0.523
Bothersome 3.33  2.75-3.67 3 2.67-3.67 0.584
Personal Knowledge (n, %) #
Poor level 78 34.7 147 65.3
Fair level 19 30.2 44 69.8 0.203
Good level 18 47.4 20 52.6
Perception on Health Providers (n, %) A¢
Every time 16 34 31 66
Almost every time 78 394 120 60.6 0.338
Almost never 13 38.3 33 71.7
Never 0 0 0 0
Perception on Trans-Vaginal Ultrasound
Scan (n, %) A
Not a difficult experience at all 16 39 25 61
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RHSU
Variables Yes No p-value
n % n %
Not a difficult experience 27 34.2 52 65.8 0.915
Difficult experience 56 38.6 89 61.4
Very difficult experience 14 38.9 22 61.1
Perception on Medicine (n, %) *
Positive 18 31 40 69 0.456
Negative 97 36.2 171 63.8
Self-Efficacy (Median IQR) ¢¢ 4 35 4 4-6 0.013*

A Pearson’s Chi-Square Test, B Fischer’s Exact T-Test, © Mann-Whitney U-Test, * n = 324. 1 participant didn’t have its
unit written and 1 participant wrote their answer in decimals. ® n = 267. Respondents with menstruation. ¢ n = 291.
Respondents who had experienced using general health service before were included. ¢ n = 301. Respondents who had
never experienced trans-vaginal ultrasound scan was excluded € n = 299. 27 contraceptive users were excluded. *p-

value < 0.05

Table 3 shows the bivariate analysis
between enabling resources and RHSU among
326 Japanese female expatriates in Bangkok. For
bivariate analysis of enabling resources,
Pearson’s chi-square test and Fischer’s exact test

were performed. Among enabling resources,
usual source of RH (p < 0.001), knowledge about
HS (p = 0.012), knowledge about insurance
coverage (p = 0.010) were also significantly
associated with RHSU.

Table 3 Bivariate Analysis between Enabling Resources and RHSU (n = 326)

RHSU
Variables Yes No p-value
n % n %
Insurance (n, %) A2
Yes 107 37.3 180 62.7 0.093
No 8 22.9 27 77.1
Personal Health Practice
Receiving Health Check-ups
Every Year (n, %) A
Yes 94 35.1 174 64.9 0.870
No 21 36.2 37 63.8
Receiving Cervical Cancer Screening
Every Two Years (n, %) #
Yes 89 35.3 163 64.7 0.977
No 26 35.1 48 64.9
Family Monthly Income (n, %) &
<250,000 Yen 4 50.0 4 50.0
=250,000, <500,000 Yen 20 29.4 48 70.6
=500,000, <750,000 Yen 36 36.7 62 63.3 0.516
=750,000, <1,000,000 Yen 24 38.7 38 61.3
=1,000,000, <1,500,000 Yen 11 36.7 19 63.3
=1,500,000 Yen 19 38.0 31 62.0
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RHSU
Variables Yes No p-value
n % n %
None (Student) 1 10.0 9 90.0
Decision-Making Autonomy (n, %) A
Yes 89 35.2 164 64.8
No 26 35.6 47 64.4 0.945
Usual Source of RH (n, %) #
Yes 39 53.4 34 46.6  <0.001**
No 76 30.0 177 70.0
Health System Information Knowledge (n, %)
Health Services #
Yes 101 38.5 161 61.5 0.012*
No 14 21.9 50 78.1
Insurance Coverage A
Yes 50 44.6 62 55.4 0.010*
No 65 30.4 149 69.6
Social Support (n, %)
Spouse / Partner A
Yes 101 35.2 186 64.8 0.931
No 14 35.9 25 64.1
Parents A
Yes 77 35.3 141 64.7 0.981
No 38 35.2 70 64.8
Children A
Yes 19 333 38 66.7 0.735
No 96 35.7 173 64.3
Friends A
Yes 86 35.4 157 64.6 0.941
No 29 34.9 54 65.1
Medical Professionals ®
Yes 2 18.2 9 81.8 0.340
No 113 35.9 202 64.1
Others (Religious Leader, House-keeper, etc.)
(n, %) ®
Yes 4 36.4 7 63.6 1.000
No 111 35.2 204 64.8
Social Norm / Embarrassment (n, %) B
Strongly disagree 36 35.0 67 65.0
Disagree 54 40.0 81 60.0 0.359
Agree 23 28.0 59 72.0
Strongly agree 2 33.3 4 66.7
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A Person’s Chi-Square Test, B Fischer’s Exact T-Test, * n = 322. 4 respondents did not know their possession of

insurance. * p-value < 0.05, ** p-value < 0.001

Table 4 shows the bivariate analysis
results between need factors and RHSU among
326 Japanese female expatriates in Bangkok.
For bivariate analysis of need factors, Pearson’s
chi-square test and Fischer’s exact test were
performed. Among need factors, statistically
significant association with RHSU was

observed for self-rated health status (p =0.034),
the extent of daily life interference caused by
RH issues (p = 0.008), and RH history of
dysmenorrhea (p < 0.001), PMS (p < 0.001),
and menopausal disorders (p = 0.002) were
significantly associated with RHSU.

Table 4 Bivariate Analysis with Need Factors and RHSU (n = 326)

RHSU
Variables Yes No p-value
n % n %
Self-Rated Health Status (n, %) ®
Gopd 41 29.1 100 70.9 0.034%
Fair 67 38.5 107 61.5
Poor 7 63.6 4 36.4
Dysmenorrhea Related Pain-Intensity
(n, %) *
Mild 4 23.5 13 76.5 0.741
Moderate 21 333 42 66.7
Severe 30 31.6 65 68.4
Daily Life Interference (n, %) B
Not at All 15 26.8 41 73.2
A Little Bit 44 29.9 103 70.1 0.008*
Quite a Bit 42 47.2 47 52.8
Very Much 6 60 4 40
General Medical History (n, %) *
Yes 13 44.8 16 55.2 0.259
No 102 343 196 65.7
RH Medical History (n, %)
Dysmenorrhea 4
Yes 27 67.5 13 325 <0.001**
No 88 30.8 198 69.2
PMS 4
Yes 33 67.3 16 327 <0.001**
No 82 29.6 195 70.4
Menopausal Disorder *
Yes 12 70.6 5 294 0.002%*
No 103 333 206 66.7
A Pearson’s Chi-Square Test, B Fischer’s Exact Test, * p-value < 0.05, ** p-value < 0.001
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Multiple logistic regression with enter
method was used among 294 non-contraceptive
users with known insurance status to analyze the
associations between independent variables that
had a p-value less than 0.2 in bivariate analysis
and dependent variables, RHSU. According to the
Nagelkerke R? value which was 0.300, the
analyzed independent variables can explain
30.0% the variation in RHSU. According to the
p-value from the Hosmer and Lemeshow test,
which was 0.855, not less than 0.05 indicating
that the datasets fit the model.

Table 5 shows the results of multiple
logistic regression with 14 variables which had
shown p-value < 0.2 in bivariate analysis. Among
these variables, 4 variables namely, age of 37 to
44 years, insurance, usual source of RH, and

medical history of PMS had statistically negative
significant association with RHSU at p-value <
0.05. Respondents in age range of 37 to 44 years
had 52.2% lower odds of RHSU compared to
those who are in the age range of 45 to 55 years
(AOR = 0.478, 95%CI = 0.236-0.969, p-value =
0.041). Respondents without insurance had
67.7% lower odds of RHSU compared to those
who had insurance (AOR = 0.323, 95%CI =
0.108-0.963, p-value = 0.043). Respondents
without a usual source of RH were 57.9% lower
odds of RHSU compared to those who have
(AOR = 0.421, 95%CI = 0.210-0.845, p-value =
0.015). Similarly, respondents without medical
history of PMS had 73.6% lower odds of RHSU
compared to those who had such history (AOR =
0.264, 95%CI = 0.114-0.613, p-value = 0.002).

Table 5 Multivariate Analysis between Variables with P-value < 0.2 and RHSU (n =294)

95% ClI

SE. P-val AOR
vaiue Lower  Upper

Variables B
Age (ref. 45-55)
18-36 years -0.651
37-44 years -0.738

Length of Residence in Bangkok
(ref. 52-304)

1-14 months 0.217

15-51 months 0.396
Thai Language Proficiency (ref. Yes)

No -0.853
Occupation (ref. No)

Yes 0.335
Self-Efficacy (Ln) -0.005

Insurance (ref. Yes)

No -1.131

Usual Source of RH (ref. Yes)

No -0.864

Health System Information Knowledge
HS (ref. Yes)

No -0.676
Health Insurance Coverage (ref. Yes)

No -0.144
Self-Rated Health Status (ref. Poor)

Good -0.583

Fair -0.360

0.414 0.115 0.521 0.232 1.173
0.361  0.041* 0.478 0.236 0.969

0.466 0.642 1.242 0.498 3.098
0.388 0.308 1.485 0.694 3.177

0.457 0.062 0.426 0.174 1.044

0.488 0.493 1.398 0.537 3.639
0.477 0.992 0.995 0.391 2.534

0.558 0.043* 0.323 0.108 0.963

0.355  0.015* 0.421 0.210 0.845

0.396 0.088 0.509 0.234 1.105

0.309 0.642 0.866 0.472 1.587

0.789 0.460 0.558 0.119 2.619
0.785 0.647 0.698 0.150 3.253
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95% ClI
Lower  Upper

S.E. P-value AOR

Variables B
Daily Life Interference (ref. Very
Much)
Not at all -0.822
A Little Bit -0.685
Quite A Bit 0.249

Medical History
Dysmenorrhea (ref. Yes)

No -0.879
PMS (ref. Yes)

No -1.331
Menopausal Disorder (ref. Yes)

No -0.971

1.062 0.439 0.440 0.055 3.527

1.000 0.494 0.504 0.071 3.583

1.004 0.804 1.283 0.179 9.189

0.484 0.069 0.415 0.161 1.073

0.430 0.002*  0.264 0.114 0.613

0.713 0.173 0.379 0.094 1.530

AOR: Adjusted Odd Ratio * p-value < 0.05

DISCUSSION

This study indicated factors associated
with RHSU among Japanese female expatriates
in Bangkok based on Andersen’s BMSU. Among
predisposing characteristics, age, length of
residence in Bangkok, Thai language proficiency,
and self-efficacy were important factors. Other
significant factors for RHSU among enabling
resources were usual source of RH and
knowledge about health system information.
Need factors had self-rated health status, daily
life interference, and medical history indicating
as significant factors. In multivariate analysis,
age, insurance, usual source of RH, and medical
history of PMS indicated significant association
with RHSU.

To increase the RHSU among Japanese
expatriates in Bangkok, the results from this
study suggest two key factors; an understanding
of their own RH conditions and greater
knowledge of local Thai health system.

Importance of understanding one’s own
RH condition is evident in several significant
factors. Age was a notable determinant; while
previous study among Vietnamese migrants
indicated that younger women possess inadequate
RH knowledge leading to underestimation of the
severity of their symptoms (12), this study
indicates similar findings within older study
population. Physical changes attributed to aging
process might have prompted some participants
to pursue RHSU (13). Self-efficacy also emerged
as a significant factor. Higher self-efficacy is

linked to lower anxiety and stress, which can
improve menstrual management and overall
understanding of RH conditions (14, 15).
Furthermore, usual source of RH and RH medical
history underscored the importance of receiving a
professional diagnosis and accurate information,
which can shift women’s perception of RH from
a natural physiological experience to one
requiring attention (16). In terms of awareness on
RH conditions, women with poor self-rated
health status feel necessity in using HS (13, 17).
Daily life interference is also another factor
which can create awareness on RH conditions. A
previous study among dysmenorrhea in Malaysia
states that women seek care from the health
providers more when the pain was too intense or
unbearable (18). In multivariate analysis, PMS
was the only RH medical history significantly
associated with RHSU. This association may
stem from the common perception of PMS as a
natural physiological experience. However, a
formal diagnosis of these conditions through
RHS may increase women’s awareness of their
RH condition, consequently leading to RHSU.

A second key finding is the importance of
knowing about the local health system in
Thailand. This is supported by the significant
associations found between RHSU and length of
residence in Bangkok, Thai language proficiency,
and knowledge of health system information. The
study highlights that Thai language proficiency is
crucial, as the language barrier can lead to not
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only misunderstanding of medical conditions but
also delay in diagnosis due to a lack of
information about local health system (19). This
is a critical factor influencing health outcomes.
Furthermore, the study indicates that expatriate
women who have lived longer in Bangkok are
more likely to use RHS. This aligns with the idea
that a longer duration of residence leads to greater
familiarity and receptiveness toward the local
health system, which facilitates RHSU (20). Both
Thai language proficiency and length of
residence in Bangkok enable women to gain
knowledge on health system information of
Thailand leading to RHSU among Japanese
female expatriates in Bangkok (21).

In multivariate analysis, insurance
emerged as a significant factor. Generally, use of
out-of-pocket payments can decrease the access
to the HS (22). Therefore, retaining health
insurance is an essential factor for RHSU.

This is the first study to investigate
factors associated with the RHSU among
Japanese female expatriates in Bangkok based on
Andersen’s BMSU model. By assessing the
potential factors of RHSU based on Andersen’s
BMSU model, this study can provide a structured
approach to understand RHSU. Moreover, due to
the distinct characteristics which Japanese culture
possess regarding healthcare perceptions,
privacy, communication style, and decision-
making processes, this study is uniquely
positioned to uncover this specific cultural
influence on RHSU, which might be overlooked
in broader expatriate research. In contrast, due to
the cross-sectional study design, it cannot provide
information about the cause and effect of RHSU
among the study population. The snowball
sampling technique might have introduced
selection bias. Similarly, the findings in this study
rely exclusively on self-reported data with the
absence of observational data, which the results
may not fully reflect the true situation of RHSU.
Inconsistency in respondents’ answers were
observed, due to the ambiguity of a shared
Japanese term encompassing both oral
contraceptives and  hormonal therapy.
Furthermore, data obtained in this study was
among Japanese female expatriates in Bangkok.
Therefore, the results may be different from the
general Japanese female in Japan.

CONCLUSION

In general, the results show that most
Japanese female expatriates did not utilize RHS
for conditions including dysmenorrhea, PMS,
menopausal symptoms and contraception. This
study provides valuable insights into the factors
influencing RHSU among Japanese female
expatriates in Bangkok. The results emphasize
the need for interventions not only to improve
women’s understanding of their own RH but also
to enhance their knowledge and ability to
navigate the local Thai healthcare system.

RECOMMENDATION

Maintaining a usual source of RH
remains crucial for diagnosis and management of
RH conditions. While the importance of
establishing a usual source of RH is widely
acknowledged, this practice has not yet become
common in Japan. To address this challenge, the
Japanese government could mandate RH check-
ups integrate into existing health examinations.
The relatively low Thai language proficiency
observed among Japanese female expatriates in
Bangkok limits access to health system
information. To overcome this barrier,
community organizations, such as Japanese
Association in Thailand, should offer RHSU
focused lectures and workshops on health system
and RH conditions by Japanese-speaking
professionals.

Further research is required to conduct
similar studies in different regions of Japan and
focus on specific RH conditions to establish the
RHSU of Japanese individuals and to compare
RHSU patterns between expatriates and domestic
residents. This would enable future development
of public health interventions to promote
appropriate HSU and facilitate adequate clinical
and self-management of RH problems to
optimize RH outcomes of Japanese.
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ABSTRACT

Introduction: The World Health Organization emphasizes shared responsibility in family planning to
improve reproductive health outcomes, especially in resource-limited settings. Despite close proximity to
the city, women in peri-urban Yangon face disparities in utilization of family planning services. Healthcare
providers’ attitude and behavior play a crucial role in integrating men into traditionally women-centered
services. As the key gatekeepers of family planning services, they can suggest context-specific strategies
to promote male involvement. However, the provider perspectives on male involvement and its perceived
barriers in these under-resourced areas have been understudied.

Objectives: This study aimed to explore healthcare providers’ perspectives on male involvement in family
planning and perceived barriers to male participation in peri-urban Yangon, Myanmar.

Methodology: A cross-sectional qualitative study was conducted using in-depth interviews with 30
purposively selected private healthcare providers across nine peri-urban townships in Yangon. An open-
ended question guide was used to explore provider attitudes and perceived barriers to male involvement.
Data were analyzed thematically to identify key patterns and themes.

Results: Three major themes emerged from the analysis. “Together or Alone: Concerns for Her Privacy and
Autonomy” reflected providers’ mixed views in recognizing the value of male involvement while stressing
the importance of preserving women’s right to private counseling. “Men Have to Be at Work™ described
structural barriers to participation in family planning, particularly time and economic constraints faced by
peri-urban residents. “Irrelevance to Male Identity” captured providers’ observations that men’s view of
family planning as a woman’s domain limit their engagement.

Conclusion: Providers identified key barriers to male engagement in family planning, including conflicting
dynamics between involvement and women’s autonomy, structural barriers, and entrenched gender norms.
Addressing these challenges requires targeted health education, gender-transformative community
interventions, and provider training to support inclusive family planning services.

Key Words: Family Planning, Healthcare Providers, Male Involvement, Myanmar, Peri-urban townships

INTRODUCTION

Male involvement in family planning
(FP) has been recognized as a critical factor in
enhancing reproductive health outcomes and
promoting healthier spousal relationships.
Whether through direct use of contraceptive
methods such as condoms or by supporting their
partners’ access to services, men play a
significant role in the uptake and sustained use of
FP (1). The World Health Organization (WHO)
has emphasized the importance of male

engagement and calls for culturally appropriate
reproductive health (RH) programs that actively
encourage men’s participation in contraceptive
decision-making (2).

In many resource-limited countries,
including Myanmar, men often hold dominant
decision-making power within the household,
which significantly shapes women’s fertility
intentions and access to contraceptive services (3,
4). A range of physical, social, and cultural
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factors, such as health knowledge, attitudes,
spousal communication, and prevailing gender
norms further influence whether men act as
supporters or barriers to FP use (5, 6). Although
promoting male involvement holds great
potential, programs must also be designed with
care to avoid reinforcing gender hierarchies that
could undermine women’s reproductive
autonomy (7).

Despite improvements in FP coverage
within  the Yangon Region, peri-urban
communities face distinct reproductive health
disparities, compounded by rapid urbanization
and economic instability. Associated with urban
poverty, residents often exhibit low levels of
health awareness, have low interest and little
spousal discussion in reproductive health matters,
and hold deeply entrenched misconceptions about
FP (8, 9). Consequently, barriers to male
involvement in FP in both rural and urban areas
of Myanmar can co-exist in peri-urban Yangon,
where abundance and scarcity intersect.
Understanding challenges in the peri-urban
context can serve as a foundation to further
explore the FP disparities and male engagement
in different regions of Myanmar.

Healthcare providers play a pivotal role
in shaping how FP information is delivered and
how male participation is encouraged or
discouraged, depending on their attitudes toward
gender roles and communication styles.
Moreover, through their comprehensive vision
based on diverse clinical experiences, they can
provide insights into FP service uptake in the
peri-urban landscape and context-specific
barriers to male involvement (10, 11). Especially
in peri-urban Yangon, private health facilities—
general practitioner (GP) clinics and non-
governmental organization (NGO)-affiliated
clinics—are the preferred sources of FP services
due to their proximity, affordability, and
convenience. Additionally, ongoing resource
shortages in the public sector have led increasing
number of individuals to rely on private providers
for health needs (8, 12). Therefore, private
providers are well-positioned to offer deep
insights into the current state of male involvement
in peri-urban Yangon.

While existing research in Myanmar has
begun to examine men’s limited involvement in
antenatal care, childbirth, and FP (13-15),

perspectives of frontline healthcare providers
who directly interact with FP clients remain
understudied. Specifically, in peri-urban settings,
few have captured provider insights on the
barriers and dynamics shaping male participation
in FP, which are essential for designing
community-responsive and gender-inclusive FP
programs. This study addresses this gap by
exploring how private healthcare providers in
peri-urban Yangon perceive male involvement in
FP and the barriers limiting it.

METHODOLOGY
Study Design and Theoretical Framework

This cross-sectional qualitative study
was guided by two theoretical models. The
Health Belief Model is applied to understand
providers’ individual perspectives and attitudes
towards male involvement, which eventually
shape the provider behavior of engaging or
disengaging men in FP. The Socioecological
Model is used to explore the broader cultural and
structural barriers limiting men’s participation.
In-depth interviews were conducted with 30
primary healthcare providers, including doctors
and nurses who were actively delivering FP
services at private GP clinics or NGO-affiliated
clinics located in one of nine peri-urban
townships of Yangon, Myanmar.

Sampling and Participant Recruitment

Initially, the potential participants were
contacted by purposive sampling through the
primary researcher’s professional networks. To
capture the perspectives of participants from
diverse demographic backgrounds, chain-referral
sampling is also employed to contact potential
participants outside the researcher’s immediate
network. The sample size was determined when
data saturation was achieved. After 25 interviews,
no new theme emerged, and an additional 5
interviews were conducted to ensure data
saturation.

Data Collection

From May to June 2025, interviews were
conducted online using the Zoom meeting
platform, during the participants’ free and private
time to ensure their privacy. Each interview
lasted around 40 minutes. An open-ended
question guide, capturing the provider
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perspectives, including  their  attitudes,
experiences, and perceived barriers related to
male involvement in FP, was applied in the
interview. The validity of the question guide is
ensured with an expert review of item-objective
congruence. Back translation verified the
accuracy of cross-cultural translation. The single-
interviewer approach, with the primary
researcher being the interviewer, ensured
consistency in questioning technique, probing
style, and rapport-building across all interviews.

Data Analysis

All interviews were audio-recorded,
transcribed verbatim, and translated into English.
Thematic analysis was employed, following a
rigorous and iterative process. The analysis began
with data familiarization, followed by the
generation of initial codes and identification of
potential themes. These codes and themes were
then reviewed and refined to ensure consistency
and relevance. A coding framework was
developed and systematically documented to
maintain transparency in the decision-making
process. Themes were defined by identifying
recurring patterns in the coded data to represent
key insights drawn from participants' narratives.
To enhance the credibility of the findings,
member checking was conducted by sharing
preliminary results with selected participants for
feedback. Investigator triangulation was also
performed through independent coding and
interpretation by a second researcher to ensure
analytical rigor.

Table 1 Demographic Characteristics of Participants

Ethical considerations

Ethical approval was granted by the
Research Ethics Review Committee for Research
Involving Human Research Participants, Group I,
Chulalongkorn University on 15th May 2025, at
approval number (131/68). Due to the nature of
online interviews, signing on the consent form
has been waived. The audio recordings and
transcripts were stored in password-protected
folders of the primary researcher’s personal
computer.

RESULTS

A total of 30 healthcare providers
participated in the study, with the majority aged
30-39 years (53%), followed by those aged 20—
29 years (as shown in Table 1). Participants were
recruited from both private GP clinics and NGO
clinics, providing a balanced representation of
both settings across the study area. There were 27
doctors and 3 nurses in this study, and majority of
the participants (50%) had clinical practice of 6-
10 year-duration.

Thematic analysis of in-depth interviews
revealed three key themes including (1) Together
or Alone: Concerns for Her Privacy and
Autonomy, (2) Men Have to Be at Work, and (3)
Irrelevance to Male Identity. Each theme reflects
healthcare providers’ perspectives of male
involvement in family planning and the
sociocultural and structural barriers that shape it

Demographic Characteristics

Frequency (n) Percentage (%)

Age (years)
20-29
30-39
40-49

Clinic Type
NGO clinic
GP clinic

Occupation

Doctor
Nurse

10 33%
16 53%
4 14%
13 44%
17 56%
27 90%
3 10%
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Demographic Characteristics

Frequency (n) Percentage (%)

Duration of Clinical Practice (years)
1-5
6-10
>10

9 30%
15 50%
6 20%

Theme (1) Together or Alone: Concerns for Her
Privacy and Autonomy

All participants expressed positive
attitudes toward male involvement in FP, with
approximately 43% specifically highlighting the
importance of shared responsibility between
partners. One provider stated,

“If the men are involved, it is beneficial
for the whole family, starting from better health,
followed by a better economy in the household
and a happier family life.” (Participant N2).

Another emphasized the importance of
joint planning:

“However, in the use of an FP method,
rather than just the woman having to manage
everything, the husband being involved as the
partner in counseling — helps them build a good
family plan.” (Participant D11)

However,  enthusiasm for  male
involvement was accompanied by caution. About
46% of providers raised concerns that involving
men might risk compromising women's
autonomy in FP decision-making. Some
recommended private counseling with women
first, especially when there was a risk of male
dominance:

“It depends on the couples’ individual
situation. Private counseling with the woman
only is better when the man tends to influence the
wife’s decision.” (Participant D6)

Approximately 23% of providers
emphasized the importance of seeking women’s
consent before involving their partners:

“Another important thing is that, before
we engage in male involvement, we have to ask
the woman first. If she wants her hushand to be
involved, then we can let them.” (Participant
D26)

“Actually, I would first ask the woman
what she wants. | would discuss with her alone
first, and then | would just guide the husband
during the counseling in a way that favors the
woman client’s choice.” (Participant D21)

Theme (2) Men Have to Be at Work

A main theme, mentioned by 70% of
participants, was the structural barrier of men’s
work schedules. In peri-urban Yangon, where
many residents are manual laborers or daily wage
earners, long working hours and the inability to
take leave were frequently identified as obstacles
to male involvement:

“They cannot skip work or take leave
from work. They are daily wage earners, so they
have to work every day. Even the female clients,
they would come to the clinic and receive their
regular Depo injection by the nurse and then tend
to go back quickly because they cannot spend
time waiting to meet the doctor. So, both the
couple coming to the clinic and queuing to meet
the doctor is not possible for them.” (Participant
D15)

This barrier was further compounded by
limited childcare options and economic stressors:

“Men in this township have to go to work
from dawn to dusk. Even though our clinic opens
on the weekend, when the woman comes to the
clinic, she has to leave her husband at home to
watch over the children. There is no one else to
watch the kids. ” (Participant N2)

In many cases, providers noted that FP
was not even discussed between spouses:

“In these populations, it is usual that the
women don’t even bother to tell the husband what
they re doing about FP, and the men don’t also
bother to have an interest in it too, overwhelmed
with their daily work.” (Participant N3)
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Theme (3) Irrelevance to Male Identity

About 63% of providers shared that men
commonly viewed FP as a woman’s
responsibility. This perception contributed to a
general lack of engagement among male clients:

“But the possible reason for men not being
involved is that they don’t know they should be
involved. Men could be like such matters are not
relevant to them, but related to the woman,
although it takes two to make a child.”
(Participant D24)

In addition, cultural beliefs about gender roles
discouraged men from participating in what are
seen as “feminine” health issues. Even supportive
husbands were often hesitant to engage without
explicit encouragement from providers:

“Some people want to get involved, but
they are shy. Such men would be trying to peek
from the waiting room but they don’t ask the
provider anything. | think, in our country’s
tradition and practice, it was commonly believed
that men should not be involved in matters like
FP, so | think they feel reluctant or shy to ask for
getting involved even when they are interested.”
(Participant D9)

DISCUSSION

This study examined healthcare
providers’ perspectives on male involvement in
FP in peri-urban Yangon, revealing key barriers.
Although all providers expressed positive
attitudes toward male participation, many
emphasized the importance of private counseling
to protect women’s autonomy. This concern is
supported by previous studies in Myanmar, which
showed that male influence can significantly
affect women’s FP decisions (4, 16). Providers
faced challenges in encouraging male
engagement while safeguarding women’s
reproductive rights, highlighting the necessity to
empower providers in gender-sensitive FP
service delivery.

A major barrier identified was men’s
inability to attend FP services due to work
obligations—an issue also observed in other low-
resource settings (11, 17). Peri-urban Yangon is
characterized by urban poverty, poorly regulated

working conditions, and a highly mobile
population (18). Several men work long hours in
manual labor jobs, with limited flexibility to
engage in FP services along with their partners.
While extending clinic hours may help, structural
changes such as workplace leave policies are
needed (19). In the short term, community-based
education that promotes sexual and reproductive
health and rights (SRHR) and positive
masculinity can help increase male engagement.

Sociocultural norms  shape male
involvement in family planning (11, 17).
Healthcare providers noted that widespread
perception of FP as a woman’s responsibility
discourages men from participating, even when
they are interested. Echoing previous studies, the
traditional FP service delivery model was
identified as needing reform to better engage men
(20).

The overlapping barriers of “men’s work
obligations” and “the belief that FP is irrelevant
to men” reflect broader socioeconomic
expectations. As “primary breadwinners”, men
are expected to provide, while women are tasked
with childbearing and caregiving. These
entrenched gender roles limit male participation
in reproductive health, a pattern observed not
only in peri-urban Yangon but also across diverse
cultural settings (21).

LIMITATIONS

Relevant to the nature of in-depth
interviews, social desirability bias might take
place where participants may adjust their
responses to reflect the socially accepted views
rather than their true opinions. Recall bias is
possible when participants struggle to accurately
remember past interactions and experiences.
Lastly, due to the study design and non-
probability sampling method, the findings may
not represent the perspectives of all healthcare
providers in Myanmar. Instead, this study
captured in-depth insights that are contextually
relevant to peri-urban Yangon, offering rich
qualitative  evidence rather than broad
representativeness.

RECOMMENDATIONS

Improving male involvement in FP requires
coordinated efforts that address both provider
practices and broader structural and cultural
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barriers. Healthcare providers play a key role and
should be equipped with gender-sensitive
counseling skills to support shared decision-
making while protecting women’s autonomy.
Expanding successful male engagement models,
such as programs using

trained male volunteers, can help foster
supportive attitudes among men in culturally
relevant ways.

Evidently, men’s limited availability due
to demanding work schedules calls for structural
solutions. Policy reforms that introduce parent-
friendly leave and flexible service hours could
ease access. While these systemic changes take
time, community-level initiatives that promote
SRHR and couple-centered care offer practical
next steps. In addition, cultural norms that frame
FP as solely a woman’s responsibility should also
be challenged. National campaigns featuring
male advocates can normalize men’s
participation and should be broadcast through
both traditional and digital media to reach a wide
audience. Embedding messages of empathy and
gender equality into early education can help shift
attitudes from a young age.

Finally, future research should broaden
the demographic scope of healthcare providers
and explore the perspectives of men and women
directly. Mixed-method and anonymous online
surveys can strengthen the evidence base for
inclusive and responsive FP policies in Myanmar.

CONCLUSION

This study revealed that while healthcare
providers support male involvement in FP, they
also face significant challenges particularly
navigating power imbalances, work-related
barriers, and gendered cultural expectations.
Often intertwined with low socioeconomic status,
structural and cultural barriers—along with
systemic-level constraints—were identified as
peri-urban-specific ~ challenges to  male
participation in FP. Addressing these issues
requires coordinated efforts including SRHR
promotion, provider empowerment, male-
inclusive service delivery, and policy reforms that
support equitable, respectful, and couple-
centered FP counseling in Myanmar.
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ABSTRACT

Introduction: Antimicrobial resistance (AMR) is one of the top global public health threats. Bacterial AMR
was directly responsible for 1.27 million global deaths in 2019 and contributed to 4.95 million deaths. The
World Bank estimates that AMR could result in US$1 trillion additional healthcare costs by 2050, and US$1
trillion to US$3.4 trillion GDP losses per year by 2030. In Thailand, there were 10,800 deaths attributable
to AMR and 43,900 deaths associated with AMR in 2019. While not exclusive to Myanmar migrants,
migrants are associated with inappropriate antibiotic use such as purchasing non-prescribed medicines.
Objectives: The study aims to examine the prevalence of antibiotic self-medication and associated factors
among Myanmar migrants in Mae Sot, Thailand.

Methodology: A cross-sectional study was conducted among 248 participants of Myanmar migrants aged
18 and above, who had lived in Mae Sot for at least three months. Data was collected through face-to-face
interviews using a structured questionnaire that had been developed from validated tools. Descriptive
analysis and Chi-square test were performed using SPSS version 26.

Results: Of the 248 participants surveyed, 24.6% reported practicing self-medication with antibiotics. The
respondents with age 22 and above, married, widow, divorce or separated, negative social influence, smaller
family size (< 5), no difficulty in Thai language, perceived high affordability, and experience of paying low
cost for antibiotics (<50 Baht) were highly associated with self-medication of antibiotics.

Conclusion: The findings point out that self-medication with antibiotics remains a public health concern
because nearly one-fourth of participants engage in this practice. The results suggest the need for targeted
interventions such as strengthening health education, and improving access to appropriate healthcare
services, particularly for those who can easily obtain antibiotics without prescriptions.

Keywords: Antibiotic Self-Medication, Myanmar Migrants, Antimicrobial Resistance, Thailand

INTRODUCTION

Antimicrobial resistance (AMR) is one of
the top global public health and development
threats It is estimated that bacterial AMR was
directly responsible for 1.27 million global deaths
in 2019 and contributed to 4.95 million deaths (1).
Antimicrobial Resistance (AMR) happens when
antimicrobial medicines such as antibiotics,
antivirals, antifungals and antiparasitic no longer
destroy or inhibit bacteria, virus, fungus and
parasites which leads to infections more difficult
to treat and increasing the risk of severe
complications, including prolonged illness,
disability, and death (2).

AMR is a problem for all countries at all
income levels. Its spread does not recognize
country borders. The global rise in antibiotic
resistance poses a significant threat and can
reduce the efficacy of common antibiotics against
widespread bacterial infections (2). Even though
new antibiotics have been developed, if the speed
of the development of resistance is faster than that
of the development of new antibiotics, then there
will be few antibiotic choices for treatment of
bacterial infection (3). In addition to death and
disability, AMR has significant economic costs.
The World Bank estimates that AMR could result
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in US$1 trillion additional healthcare costs by
2050, and USS$1 trillion to US$3.4 trillion gross
domestic product (GDP) losses per year by
2030(4). A global report estimated that without
further action, by 2050, 10 million people per
year will be dead and 100 trillion USD worth of
global production will be lost due to AMR (5).

The South-East Asia Region is one of the
most vulnerable areas to antimicrobial resistance
(AMR), according to WHO risk assessments (6).
Southeast Asia bears a disproportionate burden of
antimicrobial resistance, with the region
experiencing approximately 700,000 AMR-
related deaths in 2019 (7). In Thailand, there were
10,800 deaths attributable to AMR and 43,900
deaths associated with AMR in 2019. The number
of AMR deaths in Thailand is higher than deaths
from respiratory infections and tuberculosis,
digestive diseases, neurological disorders,
chronic respiratory diseases, and transport
injuries (8).

Thailand hosts one of Southeast Asia’s
largest migrant populations, especially from
neighboring Myanmar. The Thailand-Myanmar
border is among the world's top 20 largest
migration corridors, with over 2,400 km of
movement. Myanmar migrants represent a
significant proportion of Thailand's foreign labor
force (9). These challenges have contributed to
the widespread wuse of non-prescribed
medications, such as “Yaa Chud”, poly-
pharmaceutical packs containing a mix of drugs,
including antibiotics and steroids. Despite being
illegal, these packets remain easily accessible and
are commonly used for self-medication. Although
not exclusive to Myanmar migrants, studies have
identified them as a key group sustaining demand
for Yaa Chud due to its affordability, availability,
and perceived effectiveness in treating common
ailments (10).

While direct data quantifying antibiotic
use specifically among Myanmar migrants in
Thailand is limited in the available research,
several studies provide insights into health-
seeking behaviors, self-medication practices, and
barriers to healthcare that likely influence
antibiotic self-medication in this population. The
evidence suggests Myanmar migrants often rely
on self-medication for minor health problems.
Therefore, this study aims to examine the
prevalence of antibiotic self-medication and its

associated factors among Myanmar migrants
living in Mae Sot, Thailand.

METHODOLOGY
Study design and population

A cross-sectional study was used in
identifying prevalence of antibiotic self-
medication and related factors among Myanmar
Migrants in Mae Sot, Thailand. As the actual
population size of Myanmar migrants in Mae Sot
is not definitively known, this study used
Cochran's formula for infinite population size
with a 95% confidence interval and a 5% margin
of error. The result showed the appropriate
sample size of 384 participants. Nevertheless, this
study is a preliminary study that aims to identify
the prevalence of antibiotic self-medication and
associated factors. Therefore, the total sample
size of 248 participants was determined.

Mae Sot District consists of 10
subdistricts. These subdistricts served as the
sampling frame for the selection of migrant
clusters. From this list, three subdistricts were
selected using simple random samplings to serve
as study clusters. The random selection was
performed using an online randomization tool.
Within these three selected communities,
participants were recruited through a voluntary
response process. Participants included in this
study were Myanmar migrants aged 18 years or
older who had been residing in Mae Sot,
Thailand, for a minimum duration of three
months. Only individuals who expressed a
willingness to participate were considered
eligible for inclusion. Individuals with a medical
background, including doctors, pharmacists,
nurses, paramedical staff, and other allied health
professionals, were excluded from the study to
reduce bias in knowledge and attitude
measurements.

Research instrument
The research instrument used in this
study was a structured questionnaire specifically
developed to assess the antibiotics self-
medication and related factors among Myanmar
migrants in Mae Sot, Thailand. The questionnaire
was designed after an extensive review of
relevant literature and previously validated tools.
The development process involved adapting
questions from several studies (11-17) to suit the
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study population, and to ensure cultural relevance
and clarity. The content validity of the instrument
was reviewed by a 3 panel of experts in the
relevant field to ensure that each item is
appropriate and effectively measures the intended
constructs. Approval from these experts was
obtained by using IOC form prior to initiating
data collection and got almost every item in score
1 in IOC. To assess the internal reliability of the
questionnaire, a pretest was conducted among 30
Myanmar migrants near Bang Chalong Market in
Samut Prakan which has the same characteristics
to the actual study area. The reliability analysis
was performed wusing Cronbach’s Alpha
coefficient and achieved 0.79 for knowledge
about antibiotics and AMR and 0.78 for attitude
and social influence respectively.

Data collection procedures

Data collection was conducted after the
approval from the Mahidol University Central
Institutional Review Board (MU-CIRB). In this
study, the data collection team consisted of the
principal researcher and two trained research
assistants. To obtain the necessary permissions
for fieldwork, the researcher contacted local
authorities and community leaders through
advocacy visits, accompanied by an official
request letter issued by Mahidol University. All
participants were provided with an informed
consent form in Burmese language. They were
informed of their right to refuse or withdraw at
any time, the purpose of the study, and the
confidentiality of their responses.

The data was collected using face-to-face
interviews with the help of mobile devices
running the Kobo Collect app, a mobile data
collection tool from the Kobo Toolbox platform.
Data was collected using a voluntary response
approach within residential areas and public
gathering locations and these included
individual’s house, Mae Sot Evangelical Church
(MEC), shops and informal education schools. To
minimize non-response rates and ensure data
completeness, responses were reviewed
immediately after collection. Any incomplete
questionnaires were excluded during the data
cleaning process prior to data entry.

Statistical analysis

Statistical analyses were performed using
SPSS wversion 26. Prior to conducting the
analyses, the dataset was cleaned. Descriptive
statistics were employed to summarize the
distribution of findings. To interpret the
participant’s knowledge, attitudes and social
influence, median cut-off point was applied.
Knowledge about antibiotics and AMR had 10
items, attitude questions contained 7 items, and
social influence had 3 items in which the
variables were categorized into 2 groups. Then,
the Chi-square test was applied to assess the
relationships between each independent variable
and the antibiotic self-medication. Variables with
p-values less than 0.05 were considered
statistically significant.

RESULTS
General characteristics of respondents

Table 1 shows the general characteristics
of the respondents. The study involved 248
Myanmar migrants, with aged 18-21 (55.2%),
and the rest aged between 22 (44.8%) and above
in which the median value for age was 21 years
to ensure equal distribution and appropriate
statistical comparison. Females comprised a
higher proportion (60.9%) than males (39.1%).
74.6% of respondents were single while the
others were ever married. Nearly half of the
participants had completed high school (46.4%),
and 31.0% had attained university or higher
education. Unemployed or dependent accounted
for the large group (29.4%), whereas the
participants who were working in agricultural
sectors were 13.3 %. The median monthly family
income was 8000 Baht, with a slight majority
earning less than or equal to this amount (51.2%).
Only 21% reported having health insurance, and
most lived in households of five or fewer
members (53.6%).

In terms of knowledge and attitude,
66.9% of respondents demonstrated poor
knowledge, and 60.9 % had a negative attitude
toward antibiotic use. A high level of negative
social influence was observed in 64.9% of
participants. Language barriers were reported by
74.2%, while 50% perceived antibiotics as
affordable and 36.3% as expensive and very
expensive. Regarding the actual cost, 28.2%
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reported paying less than 50 THB, followed by
23% who paid 50-100 THB. The prevalence of

antibiotic self-medication was nearly one fourth

Table 1 General characteristics of the respondents (n=248)

of the total respondents with 24.6%, while 75.4%
using prescribed antibiotics.

Variables Categories Number Percent (%)
Age group 18-21 137 55.2
(median=21, min=18, max=72, IQR=8) 22 and above 111 448
Sex Male 97 39.1
Female 151 60.9
Marital status Single 185 74.6
Married, Widow, 63 254
Divorce/Separated
Education No formal school education 8 32
Primary school level 31 12.5
Middle school level 17 6.9
High school level 115 46.4
University or higher education 77 31.0
Occupation Unemployment/dependent 73 29.4
Construction 9 3.6
Manufacturing 3 1.2
Domestic work 7 2.8
Agriculture 33 13.3
General worker/manual labor 15 6.0
Other 108 43.5
Family income <8000 BAHT 127 51.2
}8;2;863?00, min=0, max=70000, >8000 BAHT 121 48.8
Health insurance Yes 52 21.0
No 196 79.0
Family size <5 133 53.6
(median=5, min=1, max=13, IQR=3) >5 115 46 .4
Knowledge Poor (0-4) 166 66.9
(median=4, min=0, max=10, IQR=2) Good (5-]0) 82 331
Social influence Negative (8-20) 151 60.9
(median=8, min=3, max=14, IQR=3) Positive (21-35) 97 39.1
Language barrier Yes 184 74.2
No 64 25.8
Affordability of Very affordable 34 13.7
antibiotics Affordable 124 50.0
Expensive, very expensive 90 36.3
Cost of antibiotics Less than 50 THB 70 28.2
50-100 THB 57 23.0
101-200 THB 25 10.1
More than 200 THB 21 8.5
Prevalence of antibiotic I don’t remember 75 30.2
self-medication Self-medication 61 24.6
Prescribed medication 187 75.4
IQR=Interquartile Range
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Table 2 Reasons, symptoms, and Yaa Chud use among participants who practiced antibiotic self-medication

(n=61)
Reasons for antibiotic Responses Percent of actual
self-medication Number of responses Percent (%) participants (n=61)
(n=83)
To save money 18 21.7 29.5
It was more convenient 38 45.8 62.3
I had previous 14 16.9 23
experience with similar
Ssymptoms
Healthcare services 12 14.5 19.7
were too far or hard to
access
Others 1 1.2 1.6
What symptoms led Responses Percent of actual
you to take antibiotics Number of responses  Percent (%) participants (n=61)
without prescription (n=83)
Sore throat 12 12.2 19.7
Cold/flu 23 23.5 37.7
Fever 26 26.5 42.6
Diarrhea 7 7.1 11.5
Skin infection or 14 14.3 23
wound
Painful urination 9 9.2 14.8
Others 7 7.1 11.5
Number and percentage distribution of use of Yaa Chud among self-medication group (n=61)
Use of Yaa Chud Categories Number Percent (%)
Yes 19 31.1
No 42 68.9

Reasons, symptoms, and Yaa Chud use
among participants who practiced antibiotic
self-medication

Table 2 describes the reasons, symptoms,
and Yaa Chud use among participants who
practiced antibiotic self-medication. Among the
61 participants, the most common reason for
antibiotic self-medication was convenience
(62.3%), followed by saving money (29.5%),
prior experience with similar symptoms (23%),
and difficulty accessing healthcare services
(19.7%). In total, 83 responses from 61
participants were recorded, as participants could
select multiple reasons. Regarding symptoms that
led to self-medication, fever (42.6%), cold/flu
(37.7%), and skin infections or wounds (23%)
were the most frequently reported symptoms,
with some also citing sore throat, painful
urination, and diarrhea. In total, 93 symptom-

related responses were reported by 61
participants. Notably, 31.1% of the individuals
reported using Yaa Chud, non-prescribed poly-
pharmaceutical packets, highlighting potential
risks associated with informal antibiotic use.

Association between independent variables
and antibiotic self-medication

Table 3 reveals statistically significant
associations between independent variables and
the practice of antibiotic self-medication using
Chi-square analysis. A significant association was
found between age and self-medication (p =
.010), with a higher prevalence observed among
participants aged 22 and above compared to those
aged 18-21. A statistically significant association
was observed between marital status and

antibiotic self-medication (p = .004). The
prevalence of self-medication was higher among
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participants who were married, widowed, or
separated compared to those who were single.
Family size showed a strong association (p =
.000), as individuals from smaller families (< 5
members) reported higher rates of antibiotic self-
medication. Participants who reported no
language difficulties had a higher rate of self-
medication (p = .002). Negative social influences

were associated with increased self-medication
(28.6%) compared to positive social influence
(17.2%) (p = .048). Participants who perceived
antibiotics as very affordable had higher self-
medication rates (p =.006). Similarly, those who
spent less than 50 THB had significantly higher
rates of self-medication compared to others (p =
.003).

Table 3 Association between independent variables and antibiotic self-medication

Prevalence of antibiotic self-

Variables Number of medication n (%) P-
respondents (n) Self- Prescribed value
medication Medication
Total 248 61 (24.6) 187 (75.4)
Age group 010
18-21 137 25 (18.2) 112 (81.8)
22 and above 111 36 (32.4) 75 (67.6)
Sex 518
Male 97 26 (26.8) 71(73.2)
Female 151 35(23.2) 116 (76.8)
Marital status 004
Single 185 37 (20.0) 148 (80.0)
Married, Widow, 63 24 (38.1) 39 (61.9)
Divorce/Separated
Education 313*
No formal school 3 4 (50.0) 4 (50.0)
education
Primary school level 31 10 (32.3) 21 (67.7)
Middle school level 17 3(17.6) 14 (82.4)
High school level 115 28 (24.3) 87 (75.7)
University or higher 77 16 (20.8) 61 (79.2)
education
Occupation S567*
Unemployment/dependent 73 16 (21.9) 57 (78.1)
Construction 9 3(33.3) 6 (66.7)
Manufacturing 3 1(33.3) 2 (66.7)
Domestic work 7 2 (28.6) 5(71.4)
Agriculture 33 12 (36.4) 21 (63.6)
General worker/manual 15 4(26.7) 11 (73.3)
labor
Other 108 23 (21.3) 85 (78.7)
Family income 15
<8000 BAHT 127 30 (23.6) 97 (76.4)
>8000 BAHT 121 31 (25.6) 90 (74.4)
Health insurance 423
Yes 52 15 (28.8) 37(71.2)
No 196 46 (23.5) 150 (76.5)
Family size .000
<5 133 46 (34.6) 87 (65.4)
>5 115 15 (13.0) 100 (87.0)
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Prevalence of antibiotic self-

Variables Number of medication n (%) P-
respondents (n) Self- Prescribed value
medication Medication
Knowledge 958
Poor (0-4) 166 41 (24.7) 125 (75.3)
Good (5-10) 82 20 (24.4) 62 (75.6)
Attitude 795
Negative (8-20) 151 38 (25.2) 113 (74.8)
Positive (21-35) 97 23 (23.7) 74 (76.3)
Social influence .048
Negative (0-8) 161 46 (28.6) 115 (71.4)
Positive (9-15) 87 15(17.2) 72 (82.8)
Language barrier .002
Yes 184 36 (19.6) 148 (80.4)
No 64 25(39.1) 39 (60.9)
Affordability of antibiotics 006
Very affordable 34 12 (35.3) 22 (64.7)
Affordable 124 37 (29.8) 87 (70.2)
Expensive, very expensive 90 12 (13.3) 78 (86.7)
Cost of antibiotics .003*
Less than 50 THB 70 24 (34.3) 46 (65.7)
50-100 THB 57 19 (33.3) 38 (66.7)
101-200 THB 25 7 (28.0) 18 (72.0)
More than 200 THB 21 3(14.3) 18 (85.7)
I don’t remember 75 8 (10.7) 67 (89.3)

*Fisher’s Exact Test

DISCUSSION

This study found that antibiotic self-
medication was significantly associated with
several sociodemographic and behavioral factors.
The prevalence of self-medication among
Myanmar migrants in this study was 24.6%,
which is slightly lower than the 29.7% reported in
the Thailand National Household Survey on
antibiotic use (18). While the national estimate
includes the general population, the similarity in
magnitude highlights that self-medication is also
a concern among migrant groups. A significant
association was observed between age and self-
medication behavior, with a higher prevalence
among participants aged 22 and above. This
aligns with the study that suggests a higher risk
for self-prescription of antibiotics among certain
adult age groups (19). Marital status was also
significantly associated with self-medication.
Participants who were married, widowed, or
separated reported a higher prevalence than those

who were single. This finding aligns with the
study in Iraq (20).

Surprisingly, participants who reported
no language barrier have significantly higher
prevalence of antibiotic self-medication. This
finding deviates from the literature among
immigrants in Dutch (21). In the context of Mae
Sot, where the migrant population is considerably
larger than the local Thai population, many
migrants can access goods and services within
their own linguistic networks. In this
environment, language is less of a barrier, even
for those who do not speak Thai fluently. In
addition, negative social influence led to
increased self-medication. This aligns with a
study in China (15). This suggests that the
opinions and behaviors of one's social network
play a crucial role in shaping health decisions.
Furthermore, individuals from smaller families
(<5 members) exhibited higher rates of self-
medication. While the previous studies did not
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directly address family size, this finding suggests
that individuals in smaller households might have
less access to familial support or perhaps greater
autonomy in making health-related decisions,
including self-medication.

Finally, participants who perceived
antibiotics as "very affordable" had higher self-
medication rates, and those who spent less than
50 THB on antibiotics showed significantly
higher rates of self-medication compared to
others. This strongly corroborates previous
research in Malaysia and Myanmar (12, 22, 23).
This finding emphasizes the need for stricter
regulations on antibiotic sales and pricing,
especially over-the-counter availability.

CONCLUSION

This study identified age, marital status,
family size, language barrier, social influence,
and the affordability and cost of antibiotics as
significant factors influencing antibiotic self-
medication. Those factors highlight the urgent
need for preventing antibiotic self-medication
and mitigating antimicrobial resistance.

RECOMMENDATIONS

Self-medication with antibiotics remains
a public health concern because nearly one-fourth
of participants engage in this practice according
to the findings. Given that higher prevalence was
observed among participants aged 22 and above,
health education programs should specifically
target young adults and early working-age
migrants through platforms they regularly engage
with such as workplaces, informal schools, and
religious centers. These programs should focus
on correcting misconceptions, increasing
awareness of antimicrobial resistance (AMR),
and promoting appropriate antibiotic use. The
health education sessions should be culturally
sensitive and combined with community-based
approaches. Furthermore, policy makers should
consider stricter regulations on over-the-counter
antibiotic sales and explore strategies to improve
access to appropriate healthcare services,
particularly for those who can easily obtain
antibiotics ~ without  prescriptions.  These
interventions are crucial for promoting
responsible antibiotic use and mitigating the
global threat of antimicrobial resistance.

ETHICAL DECLARATION

The study protocol obtained approval
from the Mahidol University-Central Institutional
Review Board (MU-CIRB), Office of the
President, Mahidol University and Community
Ethical Approval Board (CEAB). Informed
consent was obtained from all participants before
starting the interviews. Participation in the study
was voluntary, and all the information collected
was kept confidential and not shared with any
local authorities. The researcher informed the
participants that they had the right to refuse to
answer any questions if they felt uncomfortable at
any time during the interview. To protect privacy,
participants were assigned  three-digit
identification codes, and no names were
recorded.

LIMITATIONS

The study employed a cross-sectional
design and conducted among a specific
population subgroup of Myanmar migrants living
in Mae Sot, and the findings may not be
generalizable to all demographic or geographic
contexts such as migrants living or working in
other areas of Thailand and the Thai citizens.
Moreover, the statistical analysis relied on
Pearson's Chi-square test, which identifies
associations but does not estimate predictive
strength or likelihood. Thus, interpretations are
limited to observed relationships rather than
causation.
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ABSTRACT

Introduction: Zoonotic disease, infections transmitted from animals to humans, poses significant
global public health threat, accounting for up to 75% of new or emerging infectious diseases, and
causing approximately 2.7 million deaths annually. Due to increasing pet ownership, urbanization,
and closer human-animal bonds, transmission risks have been increasing. In Thailand, with
increasing pet populations, and the past evidence of zoonotic pathogens in pets, emphasize the
need for preventive measures. A research gap remains regarding zoonotic disease preventive
behaviors among the pet owners in Thailand, and the associated factors.

Objectives: To explore the level of preventive measures against zoonotic diseases, and its
associated factors among the pet owners in Nakhon Pathom, Thailand.

Methodology: A cross-sectional survey was conducted among 430 pet owners, according to
inclusion criteria and through purposive sampling, at Prasuarthorn small animal hospital, in
Nakhon Pathom, Thailand. After checking validity, reliability, modification and ethical approval,
data collection was done. Descriptive analysis of variables and chi-square tests at 5% level of
significance were calculated. Preventive practices were scored and classified as low and high based
on the 75" percentile.

Results: 24.9% of respondents (n=430) reported having good preventive measures. Detailed
descriptive results regarding sociodemographic and psychosocial factors were obtained. Variables
with statistical significance to higher preventive measures levels were age , gender, education,
monthly income, marital status, housing type, knowledge level, and attitudes.

Conclusion: As high knowledge and a positive attitude were significantly associated with the high
level of preventive measure, the findings can be useful for public health and one health
organizations to reach the people with significant sociodemographic characteristics to enhance
knowledge and attitude.

Keywords: Pet owners, Preventive measures, zoonotic diseases, one health, Thailand
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INTRODUCTION

Zoonotic diseases, caused by bacteria,
viruses, parasites, and fungi, can be
transmitted from animals to humans,
resulting in mild to severe illnesses or death
in humans and animals (1, 2). Globally, over
200 known types of zoonoses are responsible
for 2.7 million deaths annually, an estimated
60% of known infectious diseases, and up to
75% of new or emerging infectious diseases
are zoonotic in origin (3, 4). 70 human
diseases, potentially caused by companion
animals, might even be an underestimated
number (5, 6). Despite this, zoonotic
infections remain underdiagnosed and
underreported, especially in developing
countries.

With the growing domestication of
animals and  closer = human-animal
interactions, in urbanizing settings, the
potential risk for zoonotic transmission is
increasing. Among household risks, pets,
particularly dogs and cats, serve as reservoirs
for various zoonotic pathogens including
Toxoplasma gondii, Salmonella spp., and
other companion vector-borne parasites (7).

Transmission can occur through direct
contact (e.g., licking, biting, scratching),
indirect pathways (contact with feces, food,
bedding, shared utensils), or vectors. Certain
behaviors such as allowing pets on beds,
sharing utensils, kissing, and infrequent
handwashing increase the likelihood of
exposure (2). Alarmingly, many zoonotic
infections present asymptomatically in pets,
making preventive behaviors critical in
households with vulnerable individuals such
as children, elderly persons, pregnant
women, or immunocompromised family
members (8).

In Southeast Asia, and Thailand, pet
ownership has surged recently. Pet
humanization is becoming popular, where
animals are treated as family members,
sharing living spaces and routines with
humans (9). Limited awareness of safe pet-

husbandry practices can increase the risk of
zoonotic disease transmission,. Additionally,
Thailand faces challenges regarding free-
roaming stray dogs and cats, which are
intermediary hosts for parasitic and vector-
borne zoonoses (10). Zoonotic pathogens
thrive during environmental degradation,
urbanization, and inadequate sanitation,
conditions which can be found in peri-urban
areas with high pet ownerships like Nakhon
Pathom, bridging rural and urban zones (11).

Global and national policy put effort
into integrated, cross-sectoral approaches.
Thailand is involved in One Health
workforce to address these challenges and is
part of SEAOHUN (Southeast Asia One
Health University Network), which promotes
collaborative efforts among human, animal,
and environmental health disciplines (12).
Although there are campaigns around rabies
and deworming, systematic educational
outreach regarding hygiene and handling
practices is lacking (13, 14).

Older adults and those with higher
educational attainment are generally more
compliant with hygiene standards, as seen in
comparative studies in Bhutan, and Thailand
(15). Similarly, individuals with greater
knowledge about zoonotic transmission and
positive attitudes toward pet care are more
likely to engage in consistent preventive
practices such as handwashing or regular
veterinary visits (15, 16).

However, there is a study gap in
exploring preventive measures against
zoonotic diseases among the pet owners and
associated sociodemographic factors
including housing types and presence of
vulnerable  household  members. By
addressing these questions, this study
contributes not only to the academic
understanding of zoonosis prevention but
also provides insights for local governments,
health educators, and veterinarians.

This study draws upon the
PRECEDE-PROCEED model, where it
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stated that behavior is shaped by
predisposing factors (knowledge, attitudes),
and enabling factors (resource and services
availability). Existing studies suggest that
demographic and psychosocial factors
influence pet-care practices (17).

METHODOLOGY
Study design and population

This study is quantitative cross-
sectional survey, to explore the preventive
measures against zoonotic diseases among
pet owners in Nakhon Pathom, Thailand, at
Mabhidol Veterinary Hospital “Prasuarthorn
Small Animal Hospital”, the biggest small
animal hospital around the area where the
Bangkok Metropolitan urban area and
Nakhon Pathom’s rural area coincide.
Purposive  sampling was done, and
questionnaires were provided to 430 pet
owners, with face-to-face support from two
research assistants. The inclusion criteria
included pet owners aged 18 years and older,
residing within Nakhon Pathom Province,
being at the animal hospital for treatment,
diagnosis for sickness, hospitalization, or for
appointments, one family or household
member per pet at the hospital, and
willingness to participate in the study.

Research instrument and data collection
The  structured question  was
developed for this study as the main
instrument. Questionnaires were adapted
from the previous relevant study of Jason W.
Stull (18), another study regarding preventive
measures against Japanese encephalitis, and
according to CDC’s recommendations (19,
20). The questionnaire was first prepared in
English language and translated into Thai
language. Some parts of the questionnaires
were updated, after validity IOC checking by
2 experts at Mahidol University, and pilot
testing of 30 participants. Thai research
assistants were trained to gain informed

consent, to provide questionnaires, and face-
to-face interview support.

Data analysis

Survey questionnaires were verified,
checked for completeness of answers, data
input, cleansed in Excel, coded, and
statistical analyses were conducted using
IBM SPSS Version 25. The Chi-square test
was performed, and 95% Confidence Interval
(CI) was calculated to identify the potential
associations between each factor and
preventive measure levels, and a P-value <
0.05 was considered statistically significant.
Data was described in frequency, percentage,
and cut-off points were determined with
quartile deviations.

Ethical Consideration

Data was collected after approval
from Mahidol University Social Science
Independent Review Board (MUSSIRB),
with Certificate of Approval number
2023/176.3010. The participant information
sheets were distributed and explained in
detail before obtaining consent from
participation. The information collected was
anonymized and archived for confidentiality
data.

RESULTS
Sociodemographic characteristics
Table 1 presents the

sociodemographic characteristics of the
participants. 59.8% were females and 40.2%
were males. Nearly 49% of participants were
younger than 42 years old. Nearly two-thirds
of participants have a bachelor’s degree or
college level of education. Less than half of
the participants had a monthly income of less
than 50,000 THB. Nearly half of the
participants were business owners. More than
half of the participants were married or living
with partners. Nearly 80% of the participants
live in houses with compounds. More than
half of the participants have more than or
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equal to 4 household members and 70% of more than one high-risk health condition
participants live in the nuclear family type. among household members.
Nearly 50% of participants reported having

Table 1 Characteristics of respondents (n=430)

Sociodemographic Variables Frequency Percentage (%)
Age (Years)
<42 years 210 48.8
> 42 years 220 51.2
Median= 42, QD= 10, Min=19, Max= 77
Gender
Female 257 59.8
Male 173 40.2
Education
Primary school 12 2.8
Secondary school 21 4.9
High school 66 15.3
Bachelor’s degree or college 272 63.3
Post-graduate degree 59 13.7
Monthly Income
< 50,000 THB 200 46.5
> 50,000 THB 230 53.5
Median= 50,000, QD= 30,000, Min= 0, Max= 1,300,000
Occupation
Unemployed 17 4.0
Civil servants 38 8.8
Personal business 196 45.6
Employed 128 29.8
Retire/Pensioner 21 4.8
Others (students, freelancers, etc.) 30 7.0
Marital Status
Single 175 40.7
Married 189 44.0
Divorced/separated 7 1.6
Not married but living together 55 12.8
Widow 4 0.9
Household Type
Condo 18 4.2
Apartment 12 2.8
Twin/townhouse 61 14.2
House with compound 337 78.4
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Sociodemographic Variables Frequency Percentage (%)
Semi-detached house 2 0.6
Family type
Nuclear 301 70.0
Extended 129 30.0
Condition of household members
No condition 231 53.7
At least one condition 141 32.8
At least two conditions 48 11.2
At least three conditions 10 2.3
Number of household members
<4 members 189 44.0
> 4 members 241 56.0

Median= 4, QD= 1, Min= 1, Max= 20
OD: Quartile Deviation

The cumulative knowledge score of
more than or equal to 39 marks accounted for
50% of the participants and regarded as high.
48.5% of the participants had positive
attitude regarding zoonotic disease and its
preventive measures. Approximately one-
third of pet owners reported being scratched
or bitten by pets. 3.5% of participants
reported having diseases transmitted from
pets to human.

Online media or internet was the main
source of information regarding zoonotic

diseases (84.7%). 50.5% of participants
chose veterinary personnels and nearly one-
fourth gained information from health
facilities, schools or universities.
Approximately two-thirds of pet owners
gained health information regarding zoonotic
disease from two or more sources. Regarding
the type of information obtained, only around
one-fourth of pet owners received
information regarding meanings of zoonotic
diseases and high-risk people respectively.

Table 2 Frequency and percentage distribution of psychosocial factors of respondents (n=430)

Characteristics Frequency (n) Percentage (%)
Predisposing factors
Knowledge
Poor (<39) 215 50.0
Good (> 39) 215 50.0
Median= 39.5, QD= 3.5, Min= 0, Max= 43
Attitude
Negative (<29) 221 514
Positive (> 29) 209 48.6
Median= 29, QD= 2, Min= 16, Max= 37
Got scratched or bitten by a pet 275 64.0
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Characteristics Frequency (n) Percentage (%)
Predisposing factors
Transmitted disease from pet to human 15 3.5
Enabling Factors
Source of information
Online media/internet 364 84.7
Printed media 88 20.5
Healthcare facilities/schools or universities 111 25.8
Pet stores/pet breeders 23 53
Veterinary 217 50.5
Friends or family 100 23.3
Type of information (n= 384)
Disease meaning 94 24.5
Disease names 285 74.3
Disease agent 174 454
Mode of transmission 172 44.8
High-risk behaviors 155 40.4
High-risk people 84 21.9
Knows preventive measures 214 55.8
Source of information level
No or only one source of information 161 37.4
Two sources of information 132 30.7
Three sources of information above 137 319

Based on the cutoff point at 75
percentiles of the total scores (117 scores),
24.9% of participants were regarded to have
high preventive measures. The majority of
pet owners reported washing their hands with
soap and water after handling pet waste.
Feeding practice was also found to be good.
In contrast, only 35.3% always used gloves
when disposing pet waste, and a notable
28.1% admitted to never practicing pest
control around the environment. Less than
one-fifth of the pet owners reported never or

rarely washing paws and body parts of pets
that were exposed to outdoor and soil,
collecting pet feces from public places, and
cleaning the pet items regularly respectively.
Over 30% of participants reported never or
rarely practiced disinfection or bleaching of
pet items exposed to pet wastes and cleaning
the pet items regularly. One-third of
participants do risky behaviors such as
sleeping on the same bed with pets, kissing
the pets, and cuddling with pets respectively.
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Table 3 Descriptive analysis of preventive behaviors of respondents (n=430)

Level of Practice %

Type of preventive measures Never Rarely Some Often Always
times

Hygiene and general preventive measures
Interaction with pets

Let pets lick 142% 32.1% 272% 174% 9.1%
Cuddle with pets 4.7% 14.4% 18.6% 29.1% 33.3%
Sleep on same bed 433% 15.6% 98% 72%  24.2%
Kiss the pets 22.8%  20.5% 144% 142% 28.1%
Feeding practices

Pets eat from the same plate as people or lick  97.4% 2.3% 0% 0% 0.2%
plate

Feed the pet raw egg, meat, or raw animal  93.3% 5.1% 0.7% 0% 0.9%
parts
Pet checkups

On regular and timely vaccination 4% 1.9% 93% 44%  80.5%
according to recommendation

On regular treatment and check- 7.9% 35% 158% 7.7%  65.1%

up for intestinal worms

On regular treatment and check- up for 8.4% 4% 13.5% 8.8%  65.3%
external parasites

Waste management

Pet feces are collected and disposed everyday  5.8% 5.1% 3.7%  11.9%  73.5%
Pet feces are disposed of in covered bin 8.1% 2.3% 3.7%  4.7%  81.2%
Use gloves when emptying the waste and 30.9% 153% 11.6% 6.7%  353%
containers of the wastes of pets
Hygiene

Wash the hands with soap and water after 0.5% 2.1% 1.2%  3.3% 93%
handling pet wastes

Wash the hands with soap and water after 0.9% 11.6% 233% 9.1%  55.1%
touching or playing with pets

Wash the hands with soap and water after 1.4% 28% 179% 84%  69.5%
feeding the pet

Wash hands after handling pet items 1.2% 4% 10.9% 15.6% 68.4%

Environmental related measures
Environmental control
Pest control 28.1%  27.7% 22.6%  10% 11.6%
Pet and items out of kitchen or dining areas 4.9% 2.8% 3.7%  5.6% 83%
Keep house clean, has good ventilation, and 0% 2.1% 44% 12.1% 70.5%
exposed to sunlight
Waste management in environment
Keep areas around the house clear of pet feces 4% 4.2% 7.4% 14%  70.5%
Collect pet feces from public places 13% 2.6% 44%  58%  742%
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Level of Practice %

Type of preventive measures

Never Rarely Some Often Always
times

Wash paws/ body parts exposed to outdoor
and soil

Cleaning and disinfection

Clean pet items regularly

Disinfect or bleach pet items exposed to pet
wastes
Risky feeding practice in environment

Let pets eat insects

Let pets eat rodents or rats

Let the pet drink unclean water or outdoor
body of water

12.1% 81% 15.1% 17.2% 47.4%

1.4% 84% 17.4% 24.4% 48.4%
15.1% 19.1% 18.6% 11.6% 35.6%

72.1%  272%  0.5% 0% 0.2%
87% 12.8%  0.2% 0% 0%
79.8% 172%  05%  1.6% 0.9%

Chi-square analysis in Table 4
revealed  significant  sociodemographic
factors to preventive measures, such as age of
>42 years old (p=.002), male gender (p=.03),
having bachelor’s degree or higher (p=.001),
monthly income of > 50,000 Thai baht,
married or living with a partner (p= .004),

and living in compound (p=.002). Regarding
the psychosocial factors in Table 6, high
knowledge score (p=.014),and positive
attitude (p=.034) were found to be
significantly associated with high preventive
measure level.

Table 4 Associations between socio-demographic factors and preventive measure level of

participants (n=430)

Preventive Measures, N (%)

Variables Number p-value
Low High

Age

<42 years 210 172 (81.9) 38 (18.1) 002

> 42 years 220 151 (68.6) 69 (31.4) '
Gender

Female 257 183 (71.2) 74 (28.8) 0300

Male 173 140 (80.9) 33(19.1) '
Education Status

< High School 99 78 (78.8) 21 (21.2)

.001

Bachelor’s degree 272 212 (77.9) 60 (22.1)

Post-graduate degree 59 33 (55.9) 26 (44.1)
Monthly Income

< 50,000 THB 263 208 (79.1) 55(20.9) 023

> 50,000 THB 167 115 (68.9) 52 (31.1) '
Occupation status
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Preventive Measures, N (%)

Variables Number p-value
Low High
Unemployed 68 48 (70.6) 20(29.4)
Employed 166 129 (77.7) 37 (22.3) .500
Business 196 146 (74.5) 50 (25.5)
Marital status
Single or no partner 186 153 (82.3) 33 (17.7) 004
Married or with a partner 244 170 (69.7) 74 (30.3) ’
Family type
Nuclear 301 219 (72.8) 82 (27.2) 108
Extended 129 104 (80.6) 25 (19.4) '
Number of household members
<4 people 189 148 (78.3) 41(21.7) 14
>4 people 241 175 (72.6) 66 (27.4) ’
Condition of household members
Healthy 231 175 (75.8) 56 (24.2)
Pepple with at least one 199 148 (74.4) 51 (25.6) .826
condition
Housing type
Condo, apartment, semi-
detached 93 82 (88.2) 11 (11.8) 002
Compound 337 241 (71.5) 96 (28.5)

Table 5 Associations between psychosocial factors, enabling factor, animal and environmental
factors and preventive measure level of respondents (n=430)

Preventive measures, N (%)

Variable Number p-value
Low High
Knowledge
Low (< 39) 215 173 (80.5) 42 (19.5) 014
High (>39) 215 150 (69.8) 65 (30.2) ’
Attitude
Negative (<29) 221 176 (79.6) 45 (20.4) 034
Positive (>29) 209 147 (70.3) 62 (29.7) '
Past experience
No 154 109 (70.8) 45 (29.2) 151
Yes 276 214 (77.5) 62 (22.5) ’
Level of source of health information
No or only one source 16 123 (76.4) 38 (23.6)
Two sources 132 99 (75.0) 33 (25.0)
> Three sources 137 101 (73.7) 36 (26.3) 867
Type of health information
<3 types 225 173 (76.9) 52(23.1) 436
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Preventive measures, N (%)

Variable Number p-value
Low High
Three and above 205 150 (73.2) 55 (26.8)
DISCUSSION predisposing factors strongly influence

This study explored the detailed
preventive measures against zoonotic
diseases, practiced by the pet owners in
Nakhon Pathom, Thailand. The findings
revealed several significant factors regarding
sociodemographic  characteristics  and
psychosocial factors in relation to preventive
measures, such as older age, female gender,
higher income, higher education, and living
in compound housing were all positively
associated with higher level of practices.

The relatable studies in Thailand and
Ethiopia, stated that age and gender were
shown to link with protective behaviors
including hygienic measures and
vaccinations (21, 22). Public health programs
targeting younger age groups and gender-
sensitive campaigns can be considered.
Similarly, papers from Pakistan, and
Ethiopia, where married individuals were
found to show better compliance in
preventive protocols, proactivity in activity
like vaccination, and hygienic practices (23).
Family  obligations and  perceived
responsibilities for household health possibly
drive married pet owners to comply with
vaccination and  hygiene  protocols.
Moreover, A study in Thailand discussed
how compound-style housing facilitated
better pet management by providing more
controlled spaces for pets (22). These
findings suggest that older age, educational
exposure, and financial resources increase
both health literacy and behavioral
compliance.

Psychosocial variables such as
knowledge and attitude played a central role.
This supports the behavioral constructs of the
PRECEDE-PROCEED  model,  where

health actions. Interestingly, enabling factors
such as the number of information sources or
prior experience with pet-transmitted disease
did not significantly impact preventive
behavior. This suggests that merely
providing information is insufficient, it must
be contextually relevant, motivating, and
linked to behavior change strategies.

The study reinforces the importance
of One Health frameworks that acknowledge
how pet ownership, living environment,
social determinants, and human behavior
collectively influence zoonotic disease risk.
With trends like pet humanization, such as
co-sleeping, kissing pets, and sharing food,
the Thai urban landscape presents unique
challenges for disease prevention.
Ultimately, these findings emphasize the
need for culturally tailored interventions that
bridge knowledge and action. Veterinary
professionals, community health workers,
and digital health platforms can serve as
important conduits for translating awareness
into sustainable behavior.

LIMITATIONS

Self-reporting preventive behaviors
may introduce recall or social desirability
bias, especially for behaviors like
handwashing or pet feeding practices. The
sample was drawn from a single animal
hospital, potentially excluding lower-income
or rural households who may not seek formal
veterinary care.

147

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand



The 16™ International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

CONCLUSIONS AND
RECOMMENDATIONS

This study identifies gaps in
preventive behaviors related to zoonotic
disease risk among pet owners in an
urbanizing region of Thailand. Providing
knowledge and encouraging positive
attitudes are important to improve
preventive behavior.
Key recommendations include:

1. Health Communication: Launch
culturally adapted, digital platforms
and community-based , health
facility and school-based campaigns
that target significant groups. Public
health programs targeting younger
age groups and gender-sensitive
campaigns can be considered.

2. Veterinary Integration: Use routine
pet clinic visits to reinforce hygiene
practices and zoonotic education.

3. One Health Education: Integrate
zoonotic awareness into local school
curricula and health volunteer
training modules.

4. Municipal Policy Support: Support
regulations on exotic pet ownership,
pest control, and wider glove usage
in animal waste handling.

5. Research and Evaluation: Encourage
longitudinal studies to measure
changes in behavior and monitor
zoonotic disease trends.

6. These recommendations align with
Thailand’s national One Health
strategy and contribute to
Sustainable Development Goals,
particularly SDG 3 (Health and
Well-being) and SDG 6 (Clean
Water and Sanitation).
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ABSTRACT

Introduction: Rabies is a fatal but preventable viral disease that continues to be a public health concern in
Thailand, particularly among vulnerable populations such as migrant workers. Myanmar migrant workers,
who often reside in high-risk environments with limited access to healthcare and information, may face
increased risk of rabies exposure due to animal bites and inadequate knowledge of prevention measures.
Objectives: This study aimed (1) to determine the proportion of potential rabies exposure in the past 12
months, (2) to assess levels of knowledge, attitudes, and practices (KAP) regarding rabies, and (3) to
examine associations between socio-demographic factors, KAP, and exposure risk among Myanmar
migrant workers in the Bangkok Metropolitan Area.

Methodology: A cross-sectional study was conducted among 184 Myanmar migrant workers recruited
through hospitals and online platforms in BMA. Data were collected using structured questionnaires
covering demographics, knowledge of rabies transmission and prevention, attitudes toward rabies risk and
vaccination, practices following animal exposure, and self-reported exposure incidents. . Descriptive
statistics summarized the findings. Associations were analyzed using Pearson correlation and logistic
regression.

Results: In total, 16.3% of participants reported at least one rabies exposure in the past 12 months (4.9%
bitten, 11.4% scratched, 5.9% licked). Knowledge was moderate (mean score 4.89/11), with only 17.4%
showing good knowledge. Misconceptions were common, such as underestimating risks from healthy-looking
animals and non-bite exposures. Attitudes were poor to moderate, with only 30.4% demonstrating good
attitudes. Practices were relatively better: 69.6% reported wound cleaning and 71.2% sought hospital care
after bites. Logistic regression showed older age increased exposure risk (OR = 1.03, 95% CI 1.01-1.05),
while higher education was protective (OR = 0.70, 95% CI 0.52—0.95). Knowledge and practice were strongly
correlated (r = 0.600, p <0.001).

Conclusion: Myanmar migrant workers in Bangkok remain at high risk of rabies exposure, with substantial
gaps in knowledge and attitudes. These findings emphasize the need for culturally and linguistically
appropriate health education, structural interventions to ensure affordable rabies vaccination and Post-
Exposure Prophylaxis, and integrated One Health strategies to reduce rabies risk among migrant workers
in Thailand.

Keywords: Rabies, Migrant Workers, One Health, Knowledge Attitudes Practices, Public Health

INTRODUCTION

Rabies remains a severe but preventable
zoonotic  viral disease, responsible for
approximately 59,000 human deaths annually
worldwide, with 95% occurring in Asia and
Africa (1,2). It is transmitted predominantly
through bites from infected animals, especially
dogs, which account for up to 99% of all human

rabies cases (3). Despite the availability of
effective post-exposure prophylaxis (PEP), rabies
continues to cause significant mortality due to
poor access to timely treatment and limited public
awareness (1,4).

Thailand has been classified as rabies-
endemic, with over one million dog bite cases
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reported each year, of which only approximately
half seek rabies vaccination (5,6,19). In 2018, the
country recorded an outbreak with 18 human
deaths, highlighting persistent gaps in rabies
control despite mass dog vaccination and public
education programs (7). In 2023 alone, Thailand
reported five human rabies deaths, none of whom
received PEP (7). Such fatalities underscore the
need for targeted interventions, particularly
among vulnerable populations. (23)

Migrant workers, especially those from
Myanmar, are disproportionately affected. A
study at the Sanitation 1 Medical Academic
Center in Bangkok reports that 92% of foreigners
seeking PEP in Bangkok are migrant workers,
and they are five times more likely to experience
animal bites compared to local Thai residents
(8,9). As of January 2025, Thailand hosts
approximately 5.2 million migrant workers, with
around 1.7 million residing in Bangkok
Metropolitan Area (BMA) (10,11).
Approximately 70% of these are Myanmar
nationals, engaged primarily in labor-intensive
sectors such as construction, manufacturing, and
services (12,13).

The migrant workforce plays a critical
role in Thailand’s economy, accounting for up to
10% of its labor force, but faces structural
disadvantages, including legal barriers, language
difficulties, lack of health insurance, and limited
access to preventive healthcare (16,17). Many are
undocumented, with studies indicating that
undocumented migrants are less likely to access
healthcare services, including PEP, due to fear of
legal consequences and high out-of-pocket costs
(17,18,22).

Previous studies on rabies exposure have
focused largely on travelers (24,25,26), with
limited research exploring rabies risk among
migrant populations, particularly in urban
megacities like Bangkok, where stray animals are
common and  healthcare  systems are
overburdened (9,12,20). This study addresses this
gap by focusing on Myanmar migrant workers in
the Bangkok Metropolitan Area, a population
disproportionately ~ affected by  rabies.
Specifically, the study aimed to (1) determine the
proportion of potential rabies exposure within the
past 12 months, (2) assess levels of knowledge,
attitudes, and practices (KAP) regarding rabies,
and (3) examine the associations between socio-

demographic factors, KAP outcomes, and rabies
exposure risk. Findings are intended to inform
One Health and public health interventions
tailored to migrant populations, thereby reducing
rabies morbidity and mortality in Thailand.
(10,12,21).

METHODOLOGY
Study Design

This was a cross-sectional quantitative
survey study designed to determine the
proportion of potential rabies exposure and assess
knowledge, attitudes, and practices (KAP)
regarding rabies among Myanmar migrant
workers. The cross-sectional design allowed
rapid data collection to explore prevalence and
associated factors within this vulnerable
population.

Study Area

The study was conducted in Bangkok
Metropolitan Area (BMA), which includes
Bangkok, Samut Prakan, Nonthaburi, Pathum
Thani, Nakhon Pathom, and Samut Sakhon.
These areas are home to a significant proportion
of Thailand’s estimated 5.2 million migrant
workers, with over 1.7 million residing in BMA
alone (10,11). Approximately 70% of these are
Myanmar nationals, reflecting the study’s target
population. The area’s dense stray animal
population, combined with socio-economic and
legal barriers to healthcare access among
migrants, increases rabies exposure risks,
justifying its selection as the study site
(20,21,22).

Sample Size and Sampling Method

Because most previous studies on rabies
exposure and KAP were conducted among
travelers, whose KAP has many times been
shown to be higher than that of the general
population, rather than immigrant workers, their
estimates were not considered representative of
our study population. Furthermore, no published
study has reported rabies exposure incidence
among Myanmar migrant workers in the
Bangkok Metropolitan Area (BMA). We
therefore based our calculation on regression
requirements using Green’s formula, the rules of
thumb, (27) for multiple regression (N > 50 +
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8m) to ensure adequate power for the planned
multivariable analyses with 16 predictors. This
yielded a minimum N of 178 (50 + 8x16). Our
final sample of 184 participants met and slightly
exceeded this threshold, supporting stable
estimation in the regression models.

Participants were recruited using
convenience sampling from hospitals, clinics,
community groups, and online platforms. For
example, Samut Sakhon Hospital, which
conducts migrant health check-up services every
week, sees approximately 200 Myanmar migrant
workers daily for these services.

Eligible participants met the following
inclusion criteria: they were of Myanmar
nationality, aged 18 years or older, currently
residing or working in the Bangkok Metropolitan
Area, able to communicate in either Burmese or
English, and willing to participate by providing
informed consent. Individuals who were unable
to understand or complete the questionnaire, even
with assistance, were excluded to ensure the
accuracy and reliability of the collected data.

Measurement Tools and Instrument

Data were collected using a structured
questionnaire, developed based on literature
review and expert input, and validated by 3 public
health specialists. The questionnaire was
translated into Burmese and English to ensure
clarity and accessibility for participants.

The final questionnaire consisted of five
sections. The first section captured demographic
information, including age, gender, educational
attainment, income, migrant status, and access to
healthcare services. The second section assessed
participants’ knowledge of rabies, covering topics
such as transmission routes, clinical symptoms,
animal reservoirs, and the availability and use of
pre- and post-exposure prophylaxis (PrEP/PEP),
as well as appropriate wound care practices. The
third section focused on attitudes toward rabies,
exploring perceived severity of the disease, the
importance of vaccination, and barriers to
accessing preventive services. The fourth section
examined participants’ practices related to rabies
prevention and response, including wound
cleaning after potential exposure, seeking
medical attention, and vaccination behaviors. The
final section addressed exposure history,
capturing self-reported incidents of potential

rabies exposure such as bites, scratches, or licks
from animals that could carry rabies within 1
year. Knowledge, attitudes, and practices (KAP)
were scored using predefined cut-offs validated in
prior studies and refined through expert
consultation. For example, for knowledge,
correct answers were scored +1 and incorrect
answers —1, with total scores ranging from —6 to
11; scores <4 were classified as poor, 4-6 as
moderate, and 7-11 as good.

Data Collection

Data collection was conducted using both
paper-based and online formats (Google Forms)
to maximize participant reach. Online links were
shared at the data collection sites and via social
media and migrant worker networks, but paper
questionnaires were also available for those
without digital connectivity. Informed consent
was obtained from all participants prior to data
collection.

Data Analysis

Data were analyzed using SPSS.
Descriptive statistics summarized demographics,
KAP levels, and exposure prevalence. Pearson
correlation and logistic regression analyses
examined  associations  between  socio-
demographic factors, KAP, and potential rabies
exposure. A p-value <0.05 was considered
statistically significant.

RESULTS
Descriptive statistics interpretation

The study population was predominantly
male (53.3%) and documented (89.1%), with
nearly half (47.8%) having completed secondary
education. Most participants earned between
5,000-9,999 THB monthly, reflecting persistent
economic vulnerability, while only 30.4% had
healthcare access through insurance or employer
support. Overall, knowledge scores were
moderate, with only 17.4% showing good
knowledge, particularly regarding non-bite
exposures and animal reservoirs. Attitude scores
were also low, indicating insufficient perceived
risk or vaccination prioritization. However,
practices were relatively better, with over two-
thirds reporting proper wound cleaning and
hospital visits after bites.
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Table 1 Socio-demographic Characteristics (n=184)

Variable Frequency (n) Percentage (%)
Age (years, mean = SD) 31.6 + 84 —
Sex

Male 98 53.3

Female 86 46.7
Migrant status

Documented 164 89.1

Undocumented 20 10.9
Education

No formal 16 8.7

Primary 31 16.8

Secondary 88 47.8

University+ 49 26.7
Monthly income (THB)

<5,000 32 17.4

5,000-9,999 84 45.7

10,000-14,999 48 26.1

>15,000 20 10.9
Healthcare access

Insurance/employer 56 30.4

Out-of-pocket 112 60.9

None/unsure 16 8.7

Table 2 Knowledge, Attitudes, and Practices (KAP) Scores

Domain Mean = SD Range Poor (%) Moderate (%) Good (%)
Knowledge 4.89+£2.75 -3 to 10 32.1 50.5 17.4
(-6to 11)

Attitude (0-3) 1.02+0.92 0-3 36.4 33.2 30.4
Practice (4t0o4) 2.30+1.24 —1to4 12.0 52.2 35.8

Categorization: Poor, moderate, and good were defined using scoring cut-offs validated in prior studies and

expert consultation (see methods)

Table 3 Potential Rabies Exposure in Past 12 Months

Exposure Type Frequency (n) Percentage (%)
Any exposure 30 16.3
Bitten 9 4.9
Scratched 21 11.4
Licked 11 5.9

Inferential statistics interpretation

Inferential analysis revealed older age
was significantly associated with increased rabies
exposure  risk, suggesting cumulative
occupational exposure effects. Higher education
appeared protective, reducing exposure odds by
30%. Notably, knowledge and practice showed a
strong positive correlation (r=0.600, p<0.001),

indicating that better knowledge predicts better
preventive behavior. Attitude and practice also
showed a moderate correlation, supporting the
role of risk perception in behavioral outcomes.
These results highlight the importance of
education and knowledge-based interventions to
improve rabies prevention among migrants.
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Table 4 Significant Associations with Rabies Exposure and KAP

Predictor Association OR/r (95% CI) p-value

Age 1 Exposure risk OR=1.03 0.014

(1.01-1.05)
Education T Education — | OR=0.70(0.52— 0.024
Exposure 0.95)

Knowledge—Practice Strong r=0.600 <0.001
correlation

Attitude—Practice Moderate r=0.320 <0.001
correlation

Note: Logistic regression included all socio-demographic predictors, but only significant results are displayed above.
Correlation results are from separate Pearson analyses, not regression models.

DISCUSSION

This study revealed that 16.3% of
Myanmar migrant workers in Bangkok
experienced potential rabies exposure in the past
12 months, with 4.9% reporting bites, 11.4%
scratches, and 5.9% licks. Compared with
national estimates of ~1.4% annual bite incidence
among Thai residents, the bite rate in this study
population was more than three times higher,
confirming that migrant workers face
disproportionately greater exposure risks due to
occupational and environmental factors such as
outdoor work, crowded housing, and frequent
contact with stray animals.

Knowledge scores were moderate (mean
4.89/11), but critical misconceptions persisted.
Nearly half believed that healthy-looking dogs
posed no risk, and fewer than one in five correctly
identified all transmission routes.
Misunderstandings about non-bite exposures and
reservoir species (e.g., bats) highlight gaps in
health communication strategies. Attitudes were
poor to moderate, with only 30.4% reporting
positive attitudes toward rabies prevention, often
constrained by financial concerns, low perceived
necessity of vaccination, and lack of pre-travel
health preparation. Practices were relatively
stronger: most respondents reported wound
cleaning and seeking medical care after exposure,
but inappropriate practices such as tying wounds
and sucking out toxins persisted, reflecting
residual traditional beliefs.

Multivariate analysis showed that older
age was positively associated with exposure (OR
= 1.03), possibly reflecting cumulative
occupational hazards and longer duration of stay
in Thailand. Conversely, higher education was

protective (OR = 0.70), consistent with evidence
that literacy supports awareness and proactive
preventive measures. Interestingly, sex, migrant
status, and income were not significantly
associated with exposure in this study, suggesting
that exposure risk is largely behavioral and
environmental, rather than structural. However,
income and healthcare access were strongly
associated with knowledge, attitudes, and
practices, indicating that socio-economic factors
still play an important role in shaping prevention
capacity and treatment-seeking behavior.

The strong correlation  between
knowledge and practice (r = 0.600) suggests that
interventions improving rabies literacy could
directly translate into safer practices. Attitudes
were also associated with practices (r = 0.320),
although to a lesser degree, highlighting the
importance of combining factual knowledge with
strategies that address beliefs, perceptions, and
barriers to vaccination uptake.

CONCLUSION

This study demonstrates that Myanmar
migrant workers in Bangkok are at significantly
higher risk of rabies exposure compared to the
general Thai population. While basic protective
practices are common, critical gaps in knowledge
and attitudes remain, especially regarding non-
bite exposures, healthy-looking animals, and the
importance of vaccination protocols. These
findings underscore the need for targeted,
culturally  appropriate  health  education,
integration of rabies awareness into migrant
worker orientation and workplace training, and
removal of financial barriers to accessing rabies
vaccination and Post-Exposure Prophylaxis.
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Addressing these gaps through an
integrated One Health approach will not only
protect migrant workers—a vulnerable but
essential population—but also contribute to
Thailand’s broader goal of eliminating human
rabies deaths by 2030.

RECOMMENDATION
1. Develop targeted, pictorial, and
multilingual ~ rabies  education  programs

emphasizing non-bite exposure risks and PEP
importance.

2. Implement structural interventions
ensuring free or affordable rabies vaccination and
PEP access for migrant workers.

3. Integrate rabies education into migrant
worker orientation and occupational health
programs in collaboration with employers and
NGOs.

4. Strengthen One Health initiatives to
address animal control in migrant communities to
reduce environmental exposure risks.
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ABSTRACT

Introduction: Neonatal sepsis, a life-threatening immune response to infection in newborns, remains a
major cause of neonatal mortality, especially in low- and middle-income countries (LMICs). In 2019, global
neonatal sepsis cases increased by 12.79%, contributing to 25,692 newborn deaths annually in Pakistan.
Objective: This study examined perinatal and intranatal factors associated with neonatal sepsis and
compared the timing of sepsis onset among newborns in two hospitals in Landhi-Korangi, Karachi.
Methodologys: A hospital-based, cross-sectional study was conducted from October to December 2024 in
two Karachi hospitals. A total of 384 neonates were recruited through convenience sampling. Neonatal
clinical data were extracted from hospital records, while maternal socioeconomic and medical histories
were collected via interviews during follow-up visits. Data were analyzed using SPSS. Chi-square tests
assessed associations between neonatal sepsis and maternal or perinatal factors. Kaplan-Meier survival
curves and Log-Rank tests were used for time-to-event analysis. A p-value < 0.05 and 95% confidence
intervals indicated statistical significance.

Results: The prevalence of neonatal sepsis was 52%. Most mothers were aged 21-34 years (67%), had
primary education (64.8%), and received WHO-recommended antenatal care (52.9%). Significant factors
associated with neonatal sepsis included place of birth, financial adequacy, maternal anemia, urinary tract
infections (UTIs), history of pre-labor rupture of membranes, and ANC frequency (p < 0.05). Survival
analysis showed mothers who delivered in healthcare facilities, with UTIs and better financial status had
neonates with significant shorter disease-free durations (p < 0.05).

Conclusion: Addressing maternal infections, promoting regular ANC visits, and improving infection
control in healthcare settings are critical for reducing neonatal sepsis and mortality in resource-limited
areas.

Keywords: Antenatal Care, Anemia, Neonatal Sepsis, Infection, Low-Resource Settings

INTRODUCTION

Neonatal sepsis (NS) remains a major
contributor to neonatal morbidity and mortality
worldwide, with an especially high burden in
low- and middle-income countries (LMICs).
Globally, the incidence of NS continues to rise,
with a 12.79% increase in 2019 alone (1). In
Pakistan, neonatal sepsis accounts for
approximately 17.2% of all neonatal deaths, with
25,692 newborns dying annually due to the
condition (2, 3).

NS is defined as a systemic inflammatory
response to bloodstream infection in infants

under 28 days of age (4). It is commonly
categorized into early-onset sepsis (EOS), with
symptoms within 72 hours to 7 days, and late-
onset sepsis (LOS), which occurs after this period
(5). In Pakistan, studies have shown that up to
44% of NS cases are nosocomial, with 26% EOS
and 43% LOS (6).

Key maternal and perinatal risk factors
have been associated with NS, including low
socioeconomic  status, limited education,
maternal anemia, urinary tract infections (UTIs),
gestational diabetes mellitus (GDM), pre-labor
rupture of membranes (PROM), and insufficient
antenatal care (ANC) visits (7-12). However,
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there is limited data from peri-urban districts like
Landhi-Korangi in Karachi, where environmental
exposure and healthcare access disparities may
further shape neonatal outcomes.

Neonatal sepsis is a major cause of
mortality in Pakistan, yet research in areas like
Korangi, Karachi, is scarce. A review of studies
(2000-2024) revealed only limited descriptive
research on neonates under 28 days, with few
analytical studies and none using the Health
Belief Model. Key maternal and healthcare
factors remain underexplored. This study aims to
assess the prevalence and associated factors of
neonatal sepsis in three rural hospitals of Korangi
to support evidence-based prevention strategies,
identifying associated perinatal and intranatal
factors, and compare disease-free survival time
among neonates admitted to two hospitals in

SOCIO-ECONOMIC
CHARACTERISTICS

HEALTHCARE
ACCESSIBILITY

NEONATAL
SEPSIS

Landhi-Korangi, Karachi by following the
framework in Figure 1. The conceptual
framework illustrates that neonatal sepsis is
influenced by four main domains: socio-
economic characteristics, prenatal conditions,
intra-natal and postnatal conditions, and
healthcare accessibility. Socio-economic factors
such as income and parental education affect
health-seeking behavior and living conditions.
Prenatal factors include maternal infections and
antenatal care visits, while intra-natal and
postnatal factors involve mode of delivery, place
of birth, and early breastfeeding. Healthcare
accessibility, including availability of skilled
providers and timely treatment, also plays a
critical role in preventing and managing neonatal
sepsis.

PRENATAL
CONDITIONS

INTRANATAL
& POSTNATAL
CONDITIONS

Figure 1 Study Framework

METHODOLOGY:
Study Design, Population, and Sampling

A hospital-based cross-sectional study
with primary data collection and secondary data
on medical records in the NICUs of two hospitals,

Sindh Employees Social Security Hospital
(SESSI) and Sindh Institute of Child Health and
Neonatology (SICHN), located in District
Korangi, Karachi. The district was purposively
selected due to its high burden of infectious
diseases and poor environmental conditions.
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A previous study reported that 89% of water
samples from this area were unsafe for human
consumption due to heavy  microbial
contamination (13). Neonates admitted between
October and December 2024 were enrolled using
convenience sampling.

Inclusion criteria the mothers of inpatient
neonates at the study hospital, who provided
informed consent, and with full medical records,
were included in this study. The caretakers
(except mothers) and mothers with readmitted
neonates with sepsis were excluded.

The sample size was estimated with
Cochran’s formula with an error allowance of
0.05, and the sepsis prevalence of 50%. The
outcome variable (neonatal sepsis) clinically
diagnosed by the attending pediatrician based on
hospital protocols. The outcome variable was
neonatal sepsis, medically diagnosed and
recorded by the pediatrician. Neonatal sepsis in
this study was defined as the infection of
newborns in their first 28 days, with increased
leucocyte counts. Mothers served as primary
respondents.  Postpartum  mothers  were
approached with sensitivity to minimize distress.
Informed consent was obtained, and interviews
were conducted privately after the stabilization of
the newborn, by trained healthcare staff.
Information  collected through interviews
included maternal socio-demographic
characteristics, antenatal care history, and
delivery details. Neonatal clinical data and
laboratory findings were extracted from medical
records. The phases of pregnancy are described
accordingly with variables.

Data Collection and Instruments Data were
collected through an interviewer-administered
guestionnaire and a medical record checklist. The
questionnaire included open- and closed-ended
items on maternal sociodemographic and
economic characteristics, antenatal care history,
delivery details, and maternal medical history not
available in hospital records. The checklist was
adapted from the Canadian Pediatric Surveillance
Program tool the Canadian Pediatric Surveillance
Program Tools, which were reviewed for local
adaptation and validated by a neonatology
consultant.

Data Management and Analysis

Questionnaires were verified, coded, and
double-entered, then analyzed in SPSS v22
licensed to  Chulalongkorn  University.
Descriptive  statistics summarized maternal
socioeconomic and medical factors; continuous
variables are reported as medians with
interquartile ranges, and categorical variables as
frequencies and percentages. To identify the
association between the independent variables
and neonatal sepsis, the Pearson Chi-square test
(For the variables with less than 5 cases, the
Fisher Exact Test) with a significance level of p-
value less than 0.05. Lastly, the survival analysis
was performed for time-to-event analysis, using
Kaplan-Meier curves and Log-Rank (Mantel-
Cox) tests with significance set at p < 0.05 and
95% confidence intervals.

Prenatal period (Antenatal): The time from
conception until onset of labor. Variables for this
phase are maternal age at last delivery, fever in
3 trimester, history of UTI & chorioamnionitis,
PIH, GDM, ANC visits.

Intra natal period: The duration from onset of true
labor to the completion of the delivery of the
placental. Variables for this phase are mode of
delivery, place of birth,

Post natal period: Time begins immediately after
the birth of the baby and extends up to 6 weeks
postpartum Variables for this phase are breast
feeding.

The following variables were collected
through interviews and medical records.
Variables were selected based on previous
literature and expert input and were grouped for
analysis as follows: Maternal age at last delivery
(grouped as <20, 21-35, >36 years), fever in the
third trimester, history of urinary tract infection
(UTI), pregnancy-induced hypertension (PIH),
gestational diabetes mellitus (GDM), antenatal
care (ANC) visit frequency (<4 or >4 visits), and
history of chorioamnionitis, mode of delivery
(vaginal or cesarean), place of birth (home,
public, or private facility), and chorioamnionitis.
Variable definitions and groupings were guided
by WHO guidelines (2014, 2016, 2018) and
relevant literature.
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Ethical Consideration

This study was approved by the Sindh
Institute of Child Health and Neonatology
Institutional Review Board (SICHN/IRB-
006/2024).

RESULTS

Sociodemographic, Pre, Intra, and Post-natal
Conditions

A total of 384 mothers were included in
the study. As mentioned in Table 1A, the majority
(67.2%) were aged between 21 and 34 years at the
time of their last delivery, while 21.9% were 20
years or younger, and 10.9% were older than 34
years. The median maternal age was 26 years,
with an interquartile range (IQR) of 22 to 32

years, and the minimum and maximum ages
ranged from 16 to 40 years. In terms of ethnicity,
40.9% of the mothers were Sindhi, 30.7% were
Pashto, 18.2% were Urdu-speaking, and 10.2%
belonged to other ethnic backgrounds. Regarding
prenatal conditions, 49.2% of the mothers
reported a history of fever during the third
trimester, while 50.8% did not. A history of
urinary tract infection during pregnancy was
present in 46.9% of the mothers. Furthermore, a
large proportion (81.5%) had a history of
gestational diabetes mellitus, whereas

18.5% did not. Although specific
indicators of antenatal care utilization were not
presented, the presence of these maternal
complications provides insight into the prenatal
health status of the population.

Table 1A Sociodemographic Characteristics and Prenatal Conditions (n=384)

Characteristics

Frequency

Percentage %

Socioeconomic Characteristics of Mothers

Maternal age at last delivery @
(years)

20 years old and younger

21 to 34 years

Older than 34 years

84 21.9
258 67.2
42 10.9

Median (26), IQR (22-32)

Educational Status of Mother
lliterate

Primary education
Secondary education
Higher secondary & above
Ethnicity

Sindhi

Pashto

Urdu

Others

Monthly Income (PKRP)
Less than 32000

32000 to 50000

More than 50000

Min -Max (16-40)

17 4.4
249 64.8
98 25.5
20 5.2
157 40.9
118 30.7
70 18.2
39 10.2
168 43.7
142 37.0
74 19.3
Median (40,000)

IQR (30,000-50,000)
Min -Max (150,00-

100,000)
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Characteristics

Frequency

Percentage %

Prenatal Conditions
History of Fever at 3rd Trimester
Yes
No
History of Anemia
Yes
No
History of Urinary Tract Infection
Yes
No
History of Pregnancy Induced
Hypertension
Yes
No

History of Gestational Diabetes
Mellitus

Yes

No
ANC® Frequency

No Visit

1 -3 Visits

4 and above visits

189
195

181
203

180
204

302
82

313
71

21
175
188

49.2
50.8

47.1
52.9

46.9
53.1

78.6
21.4

81.5
185

5.5
45.5
49.0

ayear’s’ P Pakistan Rupee, ¢ Antenatal Care Visit, (1USD = 280.20PKR),

In Table 1 B, over half of the mothers
(52.6%) had a history of pre-labor rupture of
membranes. Nearly half (49.7%) delivered via
normal spontaneous vaginal delivery, 7.6% had
instrumental deliveries, and 42.7% underwent the
cesarean section. Regarding healthcare access,

63.5% reported insufficient financial resources,
while 36.5% sufficient. In terms of distance,
28.4% lived within 5 km of a health center, 31.0%
lived 5-10 km away, and 40.6% lived more than
10 km away.

Table 1B Intra and Post-Prenatal Conditions (n=384)

Characteristics

Frequency

Percentage %

Intra-natal and Postnatal Characteristics
History of Pre-labor Rupture of Membrane
No
Yes
History of Chorioamnionitis
No
Yes
Mode of Delivery
NSVvD?
Instrumental
LSCSP
History of Early Initiation of
Breastfeeding
No
Yes

182
202

191
029
164

260
124

47.4
52.6

49.7
7.6
42.7

67.7
32.3
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Characteristics

Frequency

Percentage %

Access to Health
Enough Money for Health Care Services
Not Enough
Enough
Awareness about Nearest Healthcare Center
Yes
No
Distance to Nearest Healthcare Center
<5 km°
5-10 km
> 10 km
Place of Birth
Home Delivery
Healthcare Center

244 63.5
140 36.5

80 20.8
304 79.2
109 28.4
119 31.0
156 40.6
281 732
103 26.8

aNormal Spontaneous Vaginal Delivery, ® Lower Segment Cesarean Section, ¢ Kilometer

Association between General Characteristics
and Neonatal Sepsis

Pearson’s Chi-square analysis, as in
Table 2, revealed several statistically significant
associations between maternal and clinical
characteristics and the occurrence of neonatal
sepsis. Maternal age was significantly associated

with neonatal sepsis (p = 0.003), indicating that
younger or older maternal age may influence
neonatal infection risk. Maternal education status
also showed a strong association (p < 0.001). A
significant relationship was observed between
maternal ethnicity and neonatal sepsis (p =
0.043).

Table 2 Associated factors of Neonatal Sepsis among Newborns in Landhi-Korangi (Karachi), Pakistan

with Bivariate Analysis (n = 384)

Neotal Sepsis

General Characteristics Chi-square p-value
Yes (n, %) No (n, %)
Socioeconomic Characteristics of Mothers
Maternal Age at Last Delivery
20 years and younger 41 (48.8%) 43 (51.2%) 0.76 0.84
21 to 34 years 137 (53.1%) 121 (46.9%)
Older than 34 years 20 (47.6%) 22 (52.4%)
Educational Status of Mother
Illiterate 06 (35.3%) 11 64.7%) 2.38 0.49
Primary 129 (51.8%) 120 (8.2%)
Secondary 51 (52%) 47 (48%)
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Neotal Sepsis

General Characteristics Chi-square p-value
Yes (n, %) No (n, %)
Higher Secondary and above 12 (60%) 08 (40%)
Ethnicity
Sindhi 86 (54.8%) 71 (45.2%) 1.59 0.660
Pashto 56 (47.5%) 62 (52.5%)
Urdu 35(50.0%) 35 (50.0%)
Others 21 (53.8%) 18 (46.2%)
Monthly Income (PKR?)
< 32,000 76 (48.1%) 82 (51.9%) 1.28 2.56
> 32,000 122 (54.0%) 104 (46.0%)
Prenatal Conditions
History of Fever at 3rd Trimester
Yes 96 (48.5%) 89 (47.8%) 0.016 0.901
No 102 (51.5%) 97 (52.2%)
History of Anemia
Yes 187 (92.1%) 16 (7.9%) 283.6 <0.001"
No 11 (6.1%) 170 (93.9%)
History of Urinary Tract Infection
Yes 191 (96.5%) 13 (7.0%) 308.329 <0.001"
No 7(3.5%) 173 (93.0%)
History of Pregnancy Induced Hypertension
Yes 46 (56.1%) 36 (43.9%) 0.859 0.354
No 152 (50.3%) 150 (49.7%)
History of Gestational Diabetes Mellitus
Yes 46 (56.1%) 36 (43.9%) 0.859 0.354
No 152 (50.3%) 150 (49.7%)
ANCP Frequency
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Neotal Sepsis

General Characteristics Chi-square p-value
Yes (n, %) No (n, %)
No Visit 20 (10.1%) 1 (0.5%) 301.025 <0.001"
1 -3 Visits 166 (83.8%) 9 (4.8%)
4 and above Visits 12 (6.1%) 176 (94.6%)

apakistan Rupee,  Antenatal Care Visit, " Significant at p-value < 0.001

Table 2 Associated factors of Neonatal Sepsis among Newborns in Landhi-Korangi (Karachi), Pakistan

with Bivariate Analysis (n = 384) — Continued

Neotal Sepsis

General Characteristics Chi-square p-value
Yes (n, %) No (n, %)
Intra-natal and Postnatal Characteristics
History of Pre-labor Rupture of Membrane
Yes 194 (98.0%) 8 (4.3%) 337.574 <0.001"
No 4(2.0%) 178 (95.7%)
History of Chorioamnionitis
Yes 21 (10.6%) 23 (12.4%) 0.293 0.589
No 177 (89.4%) 163 (87.6%)
Mode of Delivery
NSVD? 101 (51.0%) 90 (48.4%) 1.219 0.544
Instrumental 17 (8.6%) 12 (6.5%)
LSCSP 80 (40.4%) 84 (45.2%)
History of Early Initiation of Breastfeeding
Yes 62 (31.3%) 62 (33.3%) 0.179 0.672
No 136 (68.7%) 124 (66.7%)
Access to Health
Enough Money for Health Care Services
Enough 190 (96.0%) 10 (5.4%) 315.324 <0.001"
164

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand



The 16" International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

Neotal Sepsis

General Characteristics Chi-square p-value
Yes (n, %) No (n, %)
Not enough 8(4.0%) 176 (94.6%)
Awareness about Nearest Healthcare Center
Yes 150 (75.8%) 154 (82.8%) 2.880 0.090
No 48 (24.2%) 32 (17.2%)
Distance to Nearest Healthcare Center
<5km¢ 62 (31.3%) 47 (25.3%) 5.662 0.059
5-10 km 67 (33.8%) 52 (28.0%)
> 10 km 69 (34.8%) 87 (46.8%)
Place of Birth
Home Delivery 24 (12.1%) 79 (42.5%) 45.013 <0.001"
Healthcare Center 174 (87.9%) 107 (57.5%)

aNormal Spontaneous Vaginal Delivery, ® Lower Segment Ceseraen Section, ¢ Kilometer, " Significant at p-value <

0.001

Among the clinical variables, a history of
fever during the third trimester was significantly
associated with neonatal sepsis (p = 0.001), as
was a history of urinary tract infection (p <
0.001). Gestational diabetes mellitus was also
found to be significantly related to neonatal sepsis
(p < 0.001). Similarly, the history of pre-labor
rupture of membranes (PROM) was significantly
associated with neonatal sepsis (p = 0.003), along
with mode of delivery (p = 0.007).

Furthermore, financial accessibility to
healthcare services showed a significant
association (p = 0.002), emphasizing the impact
of economic factors on neonatal outcomes. In
contrast, distance to the nearest healthcare facility
was not statistically significant (p = 0.118),
suggesting that physical access alone may not be
a primary determinant when other supportive
factors are present.

Survival Analysis comparing Sepsis-free time

Survival analysis revealed significant
differences in neonatal survival time across
various maternal and healthcare-related factors in
Figure 2 and Table 3. Neonates born to mothers
with enough money for healthcare had
significantly higher survival estimates compared
to those without (log-rank p < 0.001). The birth
also showed a strong association, with healthcare
center deliveries linked to better survival
outcomes (p < 0.001). Similarly, the absence of
maternal urinary tract infection (p < 0.001) and
anemia (p < 0.001) were associated with longer
neonatal survival. Antenatal care frequency
significantly impacted survival, with neonates of
mothers who had four or more ANC visits
showing the highest survival estimates (p <
0.001). Moreover, the history of PROM was
significantly associated with reduced neonatal
survival (p < 0.001).
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Figure 2 Kaplan-Meier survival curves comparing time to neonatal sepsis between groups based on Perinatal,

Intra and Post-natal, and Access to Health (n = 384)

Table 3 Means for Survival Time in days comparing time to neonatal sepsis between groups based on
Perinatal, Intra and Post-natal, and Access to Health with Log Rank (Mantel-Cox)

95% CI* Log Rank
Characteristics Estimate
Lower Upper X2 p-value

Enough Money for Health Care Services

Not Enough 38.788 37.980 39.595

170.351 <0.001

Enough 27.238 26.451 28.025
Place of Birth

Home Delivery 34.413 33.009 35.818 26.110 <0.001
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95% CI” Log Rank
Characteristics Estimate
Lower Upper X2 p-value
Healthcare Center 29.534 28.708 30.360

History of Urinary Tract Infection
Yes 38.702 37.879 39.525

193.519 <0.001
No 27.054 26.295 27.813
History of Anemia
Yes 27.568 26.777 28.358

145.156 <0.001
No 38.466 37.601 39.331
ANC? Frequency
1 -3 Visits 27.285 26.499 28.121 163.380 <0.001
4 and above Visits 38.328 37.399 39.256
History of PROMP
Yes 27.203 26.428 27.978

181.926 <0.001
No 39.315 38.624 30.006

a Antenatal Care Visits, P Pre-labor Rupture of Membrane, * Confidence Interval

DISCUSSION

The prevalence of neonatal sepsis (NS) in
this study was 51.6%, indicating a substantial
burden among newborns in urban low-resource
settings. This prevalence is consistent with
previously reported figures in Pakistan, where
estimates have ranged from 40% to 60% in
similar healthcare environments (14, 15). The
high rate underscores persistent gaps in infection
prevention, early diagnosis, and access to quality
neonatal care.

The average age of sepsis onset in this study was
9.5 days, suggesting a predominance of late onset
sepsis (LOS), with a slight male predominance,
consistent with previous findings in Pakistan
(16). A slight male predominance was observed
among sepsis cases, which aligns with existing
literature suggesting biological susceptibility

among male neonates due to X-linked immune
regulatory mechanisms and hormonal influences
(17).

Socioeconomic vulnerability played a key role in
our study. Neonates from financially insecure
households had significantly higher sepsis rates
and shorter disease-free survival. These findings
are consistent with global evidence indicating
poverty is a major risk factor for delayed care-
seeking, poor maternal nutrition, inadequate
antenatal follow up, and substandard delivery
conditions, all of which increased risk of
infections (18).

Maternal urinary tract infections (UTIs)
and anemia emerged as the most prenatal risk
factors, each present in over 90% of neonatal
sepsis. These conditions significantly increased
the risk of neonatal infection and were also
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associated with reduced sepsis free survival time.
These findings align with existing literature from
Pakistan, where untreated maternal infections
have been repeatedly linked to elevated risk of
early and late onset neonatal sepsis (14). Maternal
UTlIs lead to vertical transmission of pathogens
during labor, while anemia may compromise
maternal and placental immunity, facilitating
neonatal vulnerability (19). Conversely, studies
from Bangladesh have reported no significant
association between maternal infections and
neonatal sepsis (20). However, these findings
may reflect limitations such as smaller sample
sizes, differences in clinical definitions, or
underdiagnosis due to limited microbiological
resources in some settings.

Antenatal care (ANC) attendance was
another key determinant of neonatal sepsis.
Mothers who received fewer than four ANC visits
had significantly higher odds of having neonates
with sepsis. This finding aligns with data from
Ethiopia and India, where neonates born to
mothers with <3 ANC visits had approximately
3-5 times greater odds of sepsis compared to
those whose mothers attended >4 visits (21).
These results suggest that inadequate ANC use
significantly compromises opportunities for
infection screening, maternal education, and
preventive interventions crucial in reducing
neonatal infection risk.

Premature rupture of membranes
(PROM) was strongly linked to neonatal sepsis in
our cohort. This is consistent with robust global
evidence showing that PROM particularly when
lasting more than 18 hours—increases the risk of
sepsis by facilitating ascending bacterial infection
from the birth canal into the amniotic sac (22).

Contrary to expectations, institutional
deliveries were linked to shorter sepsis-free
survival compared to home births. This may be
due to poor infection control and overcrowding in
healthcare facilities. Studies from LMICs report
that hospital-born neonates face up to 20 times
higher infection risk due to inadequate hygiene
and sterilization practices, contributing to
increased rates of nosocomial sepsis. This result
was supported by another study in Pakistan (14).

Collectively, these findings emphasize the role of
maternal infections, ANC quality, and perinatal
care practices in determining neonatal outcomes.

CONCLUSION

This study reveals a high burden of
neonatal sepsis (51.6%) in Korangi, Karachi, with
key prenatal risk factors including maternal UTIs
and anemia. Inadequate antenatal care (<4 visits)
significantly increased sepsis risk, highlighting
missed preventive opportunities. Perinatal factors
like PROM were strongly linked to early-onset
sepsis. Surprisingly, institutional deliveries had
shorter sepsis-free survival than home births,
likely due to poor infection control in
overcrowded facilities. Socioeconomic
disadvantage further worsened outcomes.
Strengthening maternal care, improving facility-
based infection control, and addressing social
inequities are vital to reducing neonatal sepsis in
similar settings.

LIMITATIONS

The study was conducted exclusively
within neonatal intensive care unit (NICU)
settings, which may have introduced selection
bias, as cases of neonatal sepsis managed at the
community or primary level care were not
captured. Consequently, the finding may not be
fully generalized to the broader neonatal
population. Although time-to-event (survival)
analysis was employed, the exact timing of sepsis
onset may have been subject to misclassification
due to variable clinical presentation and delayed
recognition or referral. Furthermore, microbial
culture reports were not consistently available for
all neonates, particularly those admitted to the
Sindh Employees' Social Security Institution
hospital, limiting the ability to confirm pathogen-
specific diagnosis and assess antimicrobial
susceptibility.

RECOMMENDATION

To reduce the burden of neonatal sepsis,
especially among facility-based deliveries,
strengthened infection prevention and control
(IPC) measures are urgently needed to prevent
potential nosocomial transmission. Community-
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based health education should be expanded to
encourage antenatal care (ANC) attendance and
early utilization of facility-based services. Efforts
should also focus on minimizing vertical
transmission through better maternal screening
and improved perinatal hygiene practices.
Finally, policies that ensure equitable access to
healthcare, particularly for  economically
disadvantaged families, are essential to reduce
delays in seeking care and to improve neonatal
outcomes.

CONFLICT OF INTEREST

The author declared that there is no conflict of
interest.

ACKNOWLEDGEMENT

| extend my heartfelt thanks to the
hosting institutions and the students who took
part in the survey and interviews, for their
contributions were advantageous to this study.

REFERENCES

1. LiJ, Shen L, Qian K. Global, regional, and
national incidence and mortality of neonatal
sepsis and other neonatal infections, 1990-
2019. Front Public Health.
2023;11:1139832.

2. United Nations Children's Fund (UNICEF).
Maternal and Newborn Health Disparities
Pakistan. New York: UNICEF; 2015.

3. Laxminarayan R, Duse A, Wattal C, Zaidi
AK, Wertheim HF, Sumpradit N, et al.
Access to effective antimicrobials: a
worldwide challenge. Lancet.
2016;387(10014):168-75.

4.  World Health Organization (WHO). Sepsis.
Geneva: WHO; 2024. Available from:
https://www.who.int/health-
topics/sepsist#tab=tab_1

5. Wynn JL. Defining neonatal sepsis. Curr
Opin Pediatr. 2016;28(2):135-40.

6. Bhutta ZA, Yusuf K, Hafeez A, Naqvi S,
Rizvi A. Neonatal sepsis in Pakistan.
Presentation and pathogens. Acta Paediatr
Scand. 1991;80(6-7):596-601.

10.

11.

13.

14.

15.

16.

Bhatti ZI. Indicators of Neonatal Sepsis in
Pakistan. Pak J Med Health Sci. 2023;15.
Baheru FS, Mulugeta A, Hailu D, Yosef T.
Magnitude of neonatal sepsis and its
associated factors among neonates admitted
to the neonatal intensive care unit in
Hawassa Comprehensive Specialized
Hospital, Sidama Regional State, Ethiopia,
2020. BMC Pregnancy Childbirth.
2024;24(1):383.

Huang SH, Tsai JJ, Tsai YG, Hung TH,
Chen YL, Yang CY, et al. Relationship
between Maternal Fever and Neonatal
Sepsis: A Retrospective Study at a Medical
Center. Biomedicines. 2022;10(9).

Shifera N, Dejene H, Legese N, Fikre R,
Abebe E, Edosa K, et al. Risk factors for
neonatal sepsis among neonates in the
neonatal intensive care unit at Hawassa
University Comprehensive Specialized
Hospital and Adare General Hospital in
Hawassa City, Ethiopia. Front Pediatr.
2023;11:1092671.

Midhet F, Becker S, Berendes HW. Factors
associated with maternal health services
utilization in Pakistan: Evidence from
Pakistan maternal mortality survey, 2019.
PLO0S One. 2023;18(11):0294225.

Birch MN, Frank Z, Caughey AB. Rates of
Neonatal Sepsis by Maternal Diabetes and
Chronic Hypertension (12D). Obstet
Gynecol. 2019;133:45S-44S.

Alamgir A, Khan MAK, Hashmi S, Omm-
e-Hany, Mahmood K, Shaukat SS.
Prevalence of fecal contamination within a
public drinking water supply in District
Korangi, Karachi, Pakistan. Bull Environ
Pharmacol Life Sci. 2015;4.

Zaidi AK, Huskins WC, Thaver D, Bhutta
ZA, Abbas Z, Goldmann DA. Hospital-
acquired neonatal infections in developing
countries. Lancet. 2005;365(9465):1175-88.
Darmstadt GL, Saha SK, Choi Y, El
Arifeen S, Ahmed NU, Bari S, et al.
Population-based incidence and etiology of
community-acquired neonatal bacteremia in
Mirzapur, Bangladesh: an observational
study. J Infect Dis. 2009;200(6):906-15.
Bibi S, Ali M, Hussain W. Etiology, risk
factors and antibiotic resistance in neonatal
sepsis. Prof Med J. 2024;31(8).

169

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand


https://www.who.int/health-topics/sepsis#tab=tab_1
https://www.who.int/health-topics/sepsis#tab=tab_1

17.

18.

19.

20.

Wynn JL, Levy O. Role of innate host
defenses in susceptibility to early-onset
neonatal sepsis. Clin Perinatol.
2010;37(2):307-37.

Liu L, Oza S, Hogan D, Perin J, Rudan I,
Lawn JE, et al. Global, regional, and
national causes of child mortality in 2000-
13, with projections to inform post-2015
priorities: an updated systematic analysis.
Lancet. 2015;385(9966):430-40.

Kabir MA, Rahman MM, Khan MN.
Maternal anemia and risk of adverse
maternal health and birth outcomes in
Bangladesh: A nationwide population-
based survey. PLoS One.
2022;17(12):e0277654.

Toan ND, Khu DTK, Quyen BTT, Huong
VTT, Van Hao N, Trung NV, et al. Clinical
and laboratory factors associated with

21.

22.

The 16" International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

neonatal sepsis mortality at a major
Vietnamese children’s hospital. PLOS Glob
Public Health. 2022;2(9):e0000875.

Teshome G, Abebe E, Molla Y, Misgna
HG. Factors associated with early onset
neonatal sepsis among neonates in public
hospitals of Sidama region, Southern
Ethiopia, 2021: Unmatched case control
study. Ann Med Surg (Lond).
2022;81:104559.

Guo L, Zhang VY, Li S, Wei W, Zhang Y.
Perinatal risk factors for neonatal early-
onset sepsis: a meta-analysis of
observational studies. J Matern Fetal
Neonatal Med. 2023;36(2):2259049.

170

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand



The 16™ International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

SESSION 3: COVID-19, Public Health, Public Health
Sciences and Health Social Science, Digital Health and
TechnologyEnvironmental and Occupational Health,
Sustainable Development Goal, Global warming,
Disaster management, Resilience

171
College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand



The 16™ International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

UTILIZATION OF TELEHEALTH ANTENATAL CARE SERVICES AMONG
PREGNANT WOMEN IN RURAL BALOCHISTAN, PAKISTAN: A CROSS-
SECTIONAL STUDY

Yamna Ghaffar* and Sathirakorn Pongpanich!

ICollege of Public Health Sciences, Chulalongkorn University, Sabbastravicaya Building, Phayathai
Road, Bangkok 10330 Thailand
*Corresponding Author Yamna Ghaffar, College of Public Health Sciences, Chulalongkorn University
Sabbasastravicaya Building, Phayathai Road, Bangkok 10330 Thailand,
email: yamnaghaffar45@gmail.com

ABSTRACT

Introduction : Rural areas of Pakistan, especially the province of Balochistan, face substantial challenges
in accessing quality maternal healthcare due to inadequate health infrastructure, low levels of female
literacy, and widespread economic hardship. In response, telehealth services have emerged as a promising
approach to improve access to antenatal care (ANC) and enhance the quality of maternal health services in
underserved settings.

Objectives: To assess the knowledge, attitudes, and utilization of telehealth-based antenatal care services
among pregnant women in rural Balochistan.

Methodology: A quantitative cross-sectional study was conducted at the Balochistan Research and
Development Foundation (BRDF) Telehealth Center in Gandawa, located in Jhal Magsi District. Using
purposive sampling, 379 pregnant women aged 18 years and above who were utilizing antenatal care
services participated in the study. Data were collected through a structured, interviewer-administered
guestionnaire measuring sociodemographic characteristics, knowledge, attitudes, and utilization of
telehealth ANC services. Descriptive statistics, including means, standard deviations, frequencies, and
percentages, were analyzed using SPSS version 26. The internal consistency of the knowledge and attitude
subscales was confirmed using Cronbach’s alpha (0.717 and 0.701, respectively).

Results: Despite low education levels (62.8% no formal education), 81.0% had previously used BRDF
telehealth services, with 34.7% reporting three or more visits, indicating strong retention. Knowledge of
ANC benefits was high (M = 2.85), but gaps existed in scheduling awareness (M = 1.24). Attitudes were
generally positive, though some hesitance was noted toward video-based consultations (M = 1.53)
Conclusion: Community-based telehealth models like BRDF improve ANC access in rural areas. Scaling
services, training workers, and boosting infrastructure are essential next steps to enhance continuity, reduce
maternal risks, and promote equitable care delivery.

Keywords: Antenatal Care, Telehealth, Maternal health, Pakistan, Balochistan

INTRODUCTION

Maternal health is the cornerstone of
public health, and access to quality care reflects
how well the system works. It encompasses a
continuum of care during pregnancy, childbirth,
and the postpartum period (1). Maternal Mortality
Ratio, “number of maternal deaths during a given
period per 100,000 live births in the same
period”, is a key indicator of maternal health (2).

Maternal mortality has declined by 34% between
2000 and 2020, but disparities remain stark. For
high-income countries, the lifetime risk of
maternal death is 1 in 5,300; on the other hand,
for lower-income countries, it is 1 in 49 (3). In
2020, an estimated 95% of all maternal deaths
occurred in low- and lower-middle-income
countries (2).
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In Pakistan, Balochistan is the largest and
most impoverished province, faces the highest
rates of maternal mortality, with national MMR

being 186 deaths per 100,000 live births and
Balochistan with an MMR of 298 per 100,000
live births (4).

Figure 3.14 Pregnancy-related mortality ratios by region
Per 100,000 live births

245 358
251
218 196
I 1?5 1?9 I
Punjab Sindh Khyber  Balochistan Pakistan Azad Jammu Gilgit
Pakhtunkhwa and Kashmir  Baltistan

Note: Pakistan fofal excludes Azad Jammu and Kashmir and Gilgit Baitistan

Table 3.9 shows direct estimates of maternal mortality rates and ratios for the 3 years preceding the survey
by 5-year age groups, residence, and region. The MMR is 186 in Pakistan, 104 in Azad Jammu and
Kashmir, and 157 in Gilgit Baltistan. It is almost twice as high in Balochistan (298) as in Punjab

(157). The MMR is 26% higher in rural areas than in urban areas.

Figure 1 MMR by region (PMMS, 2019)

The data in Figure 1 illustrates the
maternal mortality ratio (MMR) by region,
indicating that rural areas experience a 26%
higher MMR compared to urban areas.
Additionally, Balochistan reports the highest
MMR among all regions.

Over the past decade, maternal mortality
in Balochistan has shown minimal improvement,
indicating persistent challenges despite national
and provincial interventions. Factors contributing
to high maternal mortality in Balochistan are
economic crisis, limited access to health care,
socioeconomic  barriers, lack of skilled
professionals in rural areas of Balochistan, and
lack of infrastructure, healthcare providers, and
essential medical services in Balochistan (5) .
Although initiatives like the Maternal and
Neonatal Child Health (MNCH) program and the
Lady Health Worker (LHW) scheme aim to
enhance service delivery, these efforts have not
significantly reduced maternal deaths in remote
areas (6).

Antenatal Care plays a critical role in
reducing maternal mortality by enabling early
detection of complications, timely referrals, and

management of coexisting conditions (7). The
World Health Organization recommends at least
four ANC visits for uncomplicated pregnancies,
beginning in the first trimester (7).

In response to these challenges,
telehealth-based antenatal care has emerged as a
potential solution. Telehealth-based antenatal
care refers to the delivery of routine maternal
health services during pregnancy through digital
and telecommunications technologies. It includes
remote consultations, counseling, education,
follow-up care, and monitoring by healthcare
providers using tools such as mobile phones,
video conferencing, or web-based platforms. Yet
in rural Pakistan, adoption remains limited—only
36% of rural women own a mobile phone, and
fewer than 20% have used the internet (8). These
barriers highlight the digital divide and
underscore the need for more accessible, facility-
based telehealth models.

However, the use of telehealth via mobile
phones is not widely adopted in rural regions of
Pakistan due to barriers such as low literacy,
poverty, and poor internet connectivity (9).
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Figure 2 Telehealth center flow diagram

In this context, a more structured and
facility-based approach is being piloted. The
telehealth center in Jhal Magsi District,
Balochistan provides maternal and child
healthcare services by connecting rural women to
specialists at Dr. Najma Ghaffar Hospital in
Quetta via computer-based telecommunication.
Through this system, pregnant women receive
online consultations, delivery assistance, labor
support, and pharmacy services. This model
addresses two major challenges: limited access to
quality healthcare and the shortage of skilled
healthcare providers in rural Balochistan. To
acquire deeper insights into this model, the
present study focuses on the sociodemographic
knowledge and attitudes profiles of pregnant
women utilizing telehealth-based antenatal care
services in rural Balochistan.

Despite increasing interest in telehealth,
few studies have explored its use for ANC in rural
Pakistan. Existing literature tends to focus on
urban pilots or provider perspectives, lacking
analysis of how rural women perceive, access, or
repeatedly engage with telehealth. This study
addresses that gap by examining the
sociodemographic, knowledge, and attitude
profiles of women using telehealth-based ANC in
rural Balochistan. The findings will inform
policy, improve service design, and support
evidence-based scale-up of digital maternal
health strategies in underserved areas.

METHODOLOGY
Study Design and Population

This cross-sectional study was conducted
at the BRDF Telehealth Center in Jhal Magsi,
Balochistan. The target population included
pregnant women aged 18 years and above who
accessed ANC services during any trimester.
Women who never used the facility or sought
non-pregnancy-related care were excluded. Both
first-time and repeat users were eligible.

Measurement

Purposive sampling was used to select
participants with direct experience using the
telehealth center. Participants were approached
post-consultation to avoid service disruption.
While this method ensured relevance, it excludes
non-users and limits generalizability to broader
rural or national populations.

Knowledge (14 yes/no items) was scored
0-14 and categorized using Bloom’s cut-offs:
high (12-14), moderate (9-11), and low (<9).
Attitude (5 Likert items, scored 1-3) was grouped
as positive (2.5-3.0), neutral (1.5-2.49), or
negative (1.0-1.49).

Use was categorized as 1-2, 3-5, or >5
times based on typical ANC visit patterns. These
groupings reflect local usage trends and align
with  WHO’s recommendation for multiple
contacts during pregnancy.
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Data Collection

A structured, interviewer-administered
guestionnaire was used, developed in English,
translated into Urdu, and pilot-tested for clarity.
It included 40 closed-ended items and took 15-20
minutes to complete, covering demographics,
pregnancy-related factors, information sources,
and knowledge and attitude toward telehealth.
Knowledge (14 items, a = .717) and attitude (5
items, a =.701) scales were adapted from Ghaffar
(2011) and refined with expert input.
Utilization questions for ANC, delivery, and PNC
were developed with maternal health experts.
Interviews were conducted post-consultation.
Data quality was ensured through daily
supervisor checks and real-time review of
responses. Incomplete or “don’t know” answers
were addressed during data cleaning.

Validity and Reliability

Content validity was established through
literature review and expert consultation to
ensure coverage of key areas: knowledge,
attitudes, and utilization of telehealth for
maternal care. The questionnaire showed
acceptable internal consistency: Cronbach’s

alpha was .717 for the knowledge subscale (14
items) and .701 for the attitude subscale (5 items).

Sample Size Calculation and Statistical
Analysis

The sample size was calculated using
Cochran’s formula with a 95% confidence level
and 5% margin of error, yielding a target sample
of 379 participants. Data were analyzed using
SPSS version 26. Descriptive statistics, including
frequencies, percentages, means, and standard
deviations, were used to summarize the data.

RESULTS
Sociodemographic Characteristics

The study included 379 pregnant women
who accessed antenatal care at the BRDF
Telehealth Center in Gandawa, Jhal Magsi.
Nearly half (48.8%) were aged 18-25, followed
closely by those aged 26-35 (47.5%). A
significant proportion had no formal education
(62.8%) and were unemployed (62.8%).
Regarding household income, 60.9% did not
know their monthly earnings, 26.1% earned
between PKR 15,000-30,000, and only 3.2%
reported earnings above PKR 50,000 (Table 1).

Table 1 Sociodemographic Characteristics of BRDF Telehealth Center Users

I Frequency Percentage
Characteristic Category ) (%)
Age Group 18-25 years 185 48.8%
26-35 years 180 47.5%
Above 35 years 14 3.7%
Total 379 100.0%
Education Level No formal education 238 62.8%
Primary education 53 14.0%
Secondary education 44 11.6%
Higher secondary 44 11.6%
Total 379 100.0%
Employment Status Unemployed 238 62.8%
Employed 119 31.4%
Self-employed 22 5.8%
Total 379 100.0%
Monthly Household Income 15,000-30,000 PKR 99 26.1%
30,000-50,000 PKR 37 9.8%
Above 50,000 PKR 12 3.2%
Don't know 231 60.9%
Total 379 100.0%
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Health and Antenatal Characteristics of BRDF
Telehealth Center Users

Health conditions were common among
participants: 33.1% had hypertension, 24.5% had
diabetes, and 10.4% had heart disease. Regarding
antenatal history, 46.2% had experienced 1-2

pregnancies, 43.8% had 3-4 pregnancies, and
10% had five or more. Most participants were in
their second trimester (46.7%), followed by the
first (29.6%) and third trimester (22.4%) (Table
2)

Table 2 Health and Antenatal Characteristics of BRDF Telehealth Center Users

Characteristic Fretz;:)e ney Per((:;: )t age

Health Condition of Pregnant women

Hypertension 127 33.1

Diabetes 94 24.5

Heart disease 40 10.4

No pre-existing condition 123 32.0
Number of Pregnancies

1-2 175 46.2

34 166 43.8

5 or more 38 10.0
Trimester of Current Pregnancy

First trimester 112 29.6

Second trimester 177 46.7

Third trimester 85 22.4

Note: n =379 indicates the total number of pregnant women who participated in the study

Prior Antenatal Care Utilization and Sources

Before visiting the BRDF Telehealth
Center in Gandawa, 59.4% of participants had
received antenatal care (ANC), while 40.6% had
not accessed any services. Among those who
sought prior ANC, private healthcare providers
were the most commonly used source (27.7%),
followed by Basic Health Units (14.8%), civil
dispensaries (11.3%), and Lady Health Workers
(6.1%), indicating relatively limited use of public
sector services.

Source of Information about the BRDF
Telehealth Center

Most participants (79.2%) learned about
the BRDF Telehealth Center from family or

friends, while 20.8% were informed by local
healthcare providers.

Prior Use and Frequency of Reutilization of
BRDF Telehealth Services

Among the 379 pregnant women
surveyed, 81.0% had previously used the BRDF
Telehealth Center for maternal care, while 19.0%
were first-time users. Of the repeat users (n =
311), the majority (65.3%) reported visiting the
center 1-2 times, followed by 30.5% who had
visited 3-5 times, and 4.2% who reported more
than five visits, reflecting continued engagement
with the telehealth service (Figure 3)
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D Frequency (n) Percentage (%)
350
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300 ]
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Telehealth Visits among times
Center before Repeat Users
(n=311)

Figure 3 Prior Utilization and Frequency of Visits to the BRDF Telehealth Center, Gandawa (N = 379)
Note: Based on participants’ self-reported past use of maternal care services at the BRDF Telehealth Center. Only
participants who had previously used the BRDF Telehealth Center are included. Percentages are based on

Reasons for Choosing BRDF Telehealth
Center Services

Nearly half of the participants (49.6%)
selected the BRDF Telehealth Center for multiple
reasons, including access, affordability, and
service quality. Others cited specialist access
(20.6%) and emergencies (17.2%), while fewer
chose it for low cost (8.4%) or service quality
alone (4.3%).

valid responses

Knowledge and ANC Utilization at BRDF
Telehealth

Participants showed strong awareness of
antenatal care (ANC) benefits, with high mean
scores for items like “ANC improves knowledge
of fetal well-being” (M = 2.85) and “ANC helps
prevent complications” (M = 2.83). However,
specific knowledge regarding ANC scheduling
was limited “Knows ANC includes 4 visits at
BRDF” had the lowest mean (M = 1.24), and
uncertainty was reflected in “First ANC within 3
months” (M = 1.74) (Table 3).

Table 3 Knowledge of Pregnant Women Regarding BRDF Telehealth Center Services in Gandawa: Mean

Ratings and Interpretation

Knowledge Item Mean SD Interpretation
Understands ANC is care during pregnancy 3.00 0.00 Yes
Knows ANC includes 4 visits at BRDF 1.24 0.62 No
First ANC at BRDF within 3 months 1.74 0.45 | don't know
Second ANC within 6 months at BRDF 2.65 0.76 Yes
ANC helps prevent complications 2.83 0.50 Yes
Received info on nutrition/exercise 2.00 0.91 I don't know
Received info on delivery/breastfeeding/family planning 2.59 0.72 Yes
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Knowledge Item Mean SD Interpretation
ANC helps learn about danger signs 2.81 0.55 Yes
ANC helps understand fetal well-being 2.87 0.45 Yes
ANC informs about labor, lactation, planning 2.75 0.61 Yes
ANC informs about danger signs 2.81 0.57 Yes
ANC improves knowledge of fetal well-being 2.85 0.50 Yes

Note: Items were rated on a 3-point Likert scale (1 = No, 2 =1 don’t know, 3 = Yes). Interpretations are

based on mean score ranges

Attitude and ANC Utilization at BRDF
Telehealth

Attitudes toward telehealth antenatal care
were largely favorable. Most participants agreed
that the BRDF Telehealth Center provided
effective care (M = 2.71), useful information (M
= 2.77), and a sense of safety and support (M =

2.70). The highest agreement was seen for ANC
helping maintain good health (M = 2.83).
However, participants were neutral about seeking
care without complications (M = 1.98) and
disagreed with feeling comfortable consulting via
video (M = 1.53), indicating some hesitation
toward remote communication (table 4)

Table 4 Attitude of Pregnant Women Toward BRDF Telehealth Center Services in Gandawa:

Mean Ratings and Interpretation

Statement Mean SD Interpretation

ANC helps maintain good health 2.83 0.41 Agree
Feel reassured visiting BRDF Telehealth Center 2.66 0.50 Agree
Info provided is useful/relevant 2.77 0.47 Agree
Feel safe and supported at BRDF Telehealth Center 2.70 0.51 Agree
Will visit even without complications 1.98 0.91 Neutral
F_eel hesitant about consulting through a video screen talking 1.53 0.82 Disagree
via computer screen

Telehealth is as effective as in-person care 2.71 0.56 Agree

Note: Items were rated on a 3-point Likert scale (1 = Disagree, 2 = Neutral, 3 = Agree). Interpretations are

based on mean score ranges

Table 5 Overall Mean Scores and Interpretation of Attitude and Knowledge Toward Telehealth ANC

Services (N = 379)

Number Mean

Category of Items  Score Interpretation
Knowledge 12 2.51 Agree
Attitude 7 2.45 Positive

DISCUSSION

This study explored the knowledge,
attitudes, and utilization of telehealth maternal
services at the BRDF Telehealth Center in
Gandawa, Balochistan. It highlights the role of
telehealth in addressing healthcare gaps resulting

The overall mean attitude score was 2.45,
interpreted as positive, and the knowledge score
was 2.51, interpreted as agree, based on
Pimentel’s (2019) Likert scale classification.

from infrastructure, economic instability, and
workforce shortages.

Most participants (96.8%) were aged 18—
35, aligning with early childbearing patterns in
Balochistan(10), Nearly half (48.8%) were aged
18-25, underlining the importance of early access
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to maternal care. Education and employment
levels were low—62.8% had no formal education
and were unemployed, which are known barriers
to traditional ANC utilization(10). The BRDF
Center’s affordability and reach appear to address
these inequities effectively (11).

Many women using the center had
chronic conditions, 33.1% had hypertension,
24.5% diabetes, and 10.4% heart disease,
demonstrating the center’s critical role in
managing high-risk pregnancies through remote
specialist care (12).

Utilization patterns showed that 59.4%
had prior ANC experience, and 81.0% had used
BRDF services before, with frequent repeat use
suggesting trust and continuity of care. Compared
to national figures, where only 20.5% of women
receive adequate ANC (10), the BRDF model
reflects improved engagement. In Jhal Magsi,
where healthcare access is severely limited and
outreach by Lady Health Workers remains weak
(13), telehealth fills critical service gaps.

Quality in maternity care is not limited to
clinical outcomes—it encompasses the presence
of trained professionals, reliable infrastructure,
essential supplies, and efficient service delivery,
all contributing to a positive care experience and
improved maternal outcomes (11). While access
to specialist care is often restricted in rural areas
due to referral systems or geographic isolation,
telehealth mitigates these barriers by enabling
real-time  consultations  between  frontline
providers and specialists. This enhances
diagnostic accuracy and the overall quality of
care women receive during pregnancy (14). The
results reflect these advantages. Many
participants cited easy access to specialists
(20.6%) and emergency services (17.2%) as key
reasons for choosing BRDF services. While
fewer mentioned quality of care (4.3%), its
presence still points to perceived improvements
through telehealth.

Knowledge levels were similarly high.
Women recognized ANC as important for
preventing complications (M = 2.83),
understanding fetal well-being (M = 2.87), and
learning about danger signs (M = 2.81). However,
gaps were found in knowledge about scheduling,
particularly “knowing that ANC includes 4 visits
at BRDF” (M = 1.24) and “first ANC within 3
months” (M = 1.74), both rated lower. These

knowledge and attitude items were measured
using a 3-point Likert scale, a method supported
for clarity and simplicity in health surveys (15).

Participants’ attitudes were largely
positive. High mean scores were recorded for
“ANC helps maintain good health” (M = 2.83),
“telehealth is as effective as in-person care” (M =
2.71), and “feel safe and supported at BRDF” (M
= 2.70), indicating broad satisfaction. However,
some participants expressed neutral views about
seeking care without complications (M = 1.98),
and disagreed with comfort in video consultations
(M = 1.53), showing hesitance toward virtual
interaction.

LIMITATIONS

The cross-sectional design limits causal
interpretations between knowledge, attitudes,
and service use. Findings from this facility-
based sample in rural Balochistan may not be
generalizable to other regions. Selection bias,
recall bias, and social desirability bias may have
affected self-reported data. No inferential
analysis was conducted to examine variable
relationships.

CONCLUSION

This study offers key insights into the
knowledge, attitudes, and utilization of maternal
telehealth services in rural Balochistan, with the
BRDF Telehealth Center in Gandawa serving as
a trusted and accessible care model. Findings
highlight high user trust, particularly in accessing
specialists and emergency support, and
demonstrate continuity of care, evidenced by
over one-third of women making three or more
visits. While general knowledge about telehealth
was strong, critical gaps remain in awareness of
ANC visit schedules, underscoring the need for
focused health education. Notably, the center
effectively reached women with limited
education, financial barriers, and chronic
conditions. This study contributes new evidence
on maternal telehealth use in remote Pakistan and
supports policy discourse on scaling equitable,
community-integrated digital health services.
Future inferential analysis will further inform
targeted interventions and service design.
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RECOMMENDATION

To improve maternal health in rural
areas, stakeholders should prioritize early and
repeated ANC through community-based
telehealth platforms. Expanding models like
BRDF can enhance access to remote
consultations and reduce maternal risks.

Key actions include:

o Expanding Services: Scale up tele-ANC
via Community Telehealth.

e Training Workforce: Equip Lady Health
Workers and midwives with telehealth
skills and retention incentives.

e Improving Infrastructure: Invest in
mobile connectivity and telemedicine
tools for remote areas.

o Raising Awareness: Promote early ANC
through locally tailored campaigns and
mobile reminders.

e Monitoring Impact: Track telehealth use
and outcomes to guide improvements
and set maternal health targets.

These strategies can support local health
departments and policymakers in making
maternal care more accessible, responsive, and
equitable.
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ABSTRACT

Introduction: Water security has emerged as a global concern, increasingly exacerbated by climate change,
industrialization, urbanization, population growth, and migration. In 2023, 72% of the global population
experienced water insecurity, while over 75% of Asia’s population was affected. This ongoing global
continues to threaten human health and well-being, undermining progress toward SDG 3, which aims to
ensure healthy lives and promote well-being. Addressing water security holistically is essential to achieving
SDG 6, which aims to ensure availability and sustainable management of water and sanitation for all by
2030. The political instability and conflict in Myanmar have triggered a mass exodus to Thailand.
Inadequate water supply and sanitation services are prevalent in migrant and refugee communities along
the Thailand-Myanmar border.

Objectives: This study aimed to assess household water security status among Myanmar migrants and
identify factors associated with their water security status in Mae Sot District, Thailand.

Methodology: A cross-sectional study was conducted among 250 Myanmar migrant households living
along the Thailand-Myanmar border. Simple random sampling was used to select the communities,
followed by voluntary response sampling to recruit households. Data were collected through face-to-face
interview with household representative using structured questionnaires. The data were cleaned and
analyzed using descriptive statistics and Chi-square tests.

Results: Of the 250 households surveyed, 72% of the households were water secure, and 28% experienced
water insecurity. Factors significantly associated with household water security (p < 0.05) included household
size, number of under-five children, housing type, household income, water location, water storage facility,
water scarcity during dry season, types of water used, and access to sanitation and hygiene services.
Conclusion: Water insecurity remains a significant concern among Myanmar migrants in Mae Sot District,
driven by overcrowded living conditions, limited access to services, and socioeconomic inequalities. To
reduce the risks associated with household water insecurity and its related health impacts, the study
highlights the need for targeted interventions. These include improving water, sanitation, and hygiene
services, promoting rainwater harvesting as a coping strategy, and implementing climate-resilient water
supply systems.

Keywords: Household Water Security, Myanmar Migrants, SDG 6, Thailand-Myanmar Border

INTRODUCTION

Water security has emerged as a global
concern, increasingly exacerbated by climate
change, industrialization, urbanization,
population growth, and migration (1, 2). In 2023,
72% of the global population experienced water
insecurity, while over 75% of Asia’s population
was affected. This ongoing global continues to

threaten human health and well-being (3).
Addressing water security holistically is essential
to achieving Sustainable Development Goal
(SDG) 6, which aims to ensure availability and
sustainable management of water and sanitation
for all by 2030. Achieving universal and equitable
access to safe and affordable drinking water for
all will require a comprehensive approach and a
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deeper understanding of the multidimensional
factors influencing water security as a complex
global concern.

In the 2023 Global Water Stress Index,
Thailand ranked 35th among 164 countries
experiencing high water stress (4). Moreover,
Thailand also faces water insecurity, with the
national water security score reported as 53 out of
100, indicating moderate water insecurity.
Despite improvement in economic growth and
water infrastructure, Thailand continues to
grapple with ADB’s five dimensions of national
water security including household water security
(5). Inadequate water supply and sanitation
services are prevalent in migrant and refugee
communities enduring overcrowded conditions
along the Thailand-Myanmar border. Water
insecurity is strongly associated with the
occurrence of waterborne diseases (6). In 2022,
diarrheoa morbidity was the highest among
diseases under surveillance in Thailand, with
1,001 cases per 100,000 population (7).

Mae Sot District, located on Thailand’s
western border with Myanmar, has a vast
population of Myanmar migrants and serves as a
key corridor for migrants. The ongoing political
instability and conflict in Myanmar have led to a
mass exodus of people fleeing to Thailand (8).
Migrants are among the poorest people and live
in overcrowded housing with limited access to
clean tap water, sanitation services, and poor
waste management system (9). These conditions
could contribute to household water insecurity,
which can negatively impact their health and
well-being (10). In December 2024, the Myanmar
Health Cluster reported a suspected cholera
outbreak in a border town of Myanmar, resulting
in two deaths and approximately 700 cases of
acute watery diarrhoea (11). Moreover, a 2022
survey by Ethnic Health Organizations (EHOs)
reported that only 55% of households had access
to basic drinking water services, and none had
safely managed water services (12). These
findings underscore that there could be water
insecurity and highlight the need for further
studies to better understand and address this
issue.

Although numerous studies have
examined water security in Thailand, those
studies could not reflect the household water
security status of Myanmar migrants. Most

existing research focuses on national trends,
overlooking the specific challenges faced by
migrant communities. Therefore, this study
aimed to explore the household water security
status and identify its associated factors among
Myanmar migrants in Thailand.

METHODOLOGY
Study design, study population, and sample size
A cross-sectional study was conducted in
rural areas of three sub-districts within Mae Sot
District, Thailand, located along the Thailand-
Myanmar border, an area with a high density of
Myanmar migrants displaced by political
instability. There are 10 sub-districts under Mae
Sot district. From these, three sub-districts (Mae
Tao, Mae Pa and Tha Sai Luat) were initially
selected through simple random sampling. The
participants from these sub-districts were
recruited through voluntary response sampling
with Myanmar household representatives aged 18
years or older and residing in the area for at least
six consecutive months. Regarding the exclusion
criteria, the participants who were unavailable
during the data collection period were excluded.
The sample size was calculated using
Cochran’s formula for an infinite population,
assuming a 95% confidence level and a precision
of 0.05. A total of 427 samples were initially
targeted for the study. Data collection was
conducted between June and July 2025, during
which 59% of the target sample was completed.
Thus, a total of 250 completed datasets were used
for preliminary analysis in this study.

Research instrument

The questionnaire consists of seven
sections:  socio-demographic  characteristics,
socioeconomic status, access to water supply,
access to sanitation, health related factors,
affordability, and Household Water Insecurity
Experience Scale (HWISE). The Household
Water Insecurity Experience Scale (HWISE) is a
validated tool developed by the HWISE Research
Coordination Network and has been used by over
100 organizations, including UNICEF, the World
Bank, and FAO, in more than 55 countries. The
tool includes twelve occurrence questions
assessing the severity of water insecurity, each
followed by a frequency-of-occurrence question
to determine how often the condition occurred in
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the past four weeks. Response options were
coded as: ‘never’ (0 times scored as 0), ‘rarely’
(1-2 times scored as 1), ‘sometimes’ (3-10 times
scored as 3), or ‘often and always’ (more than 10
times scored as 3). Total scores range from 0 to
36. Based on the total score., water security status
was categorized into four levels: water secure (0-
2 scores), low water insecurity (3-11 scores),
moderate water insecurity (12-23 scores), and
high water insecurity (24-36 scores) (13, 14).
The study included the following
variables: age groups (1 = <39 years, 2 = >39
years), sex (1 = male, 2 = female), length of stay
in Thailand (1 = 6 month and 2 years, 2 = 3-14
years, 3 = >15 years), household size (0 = <4
members, 1 = 5-8 members, 2 = > 9 members),
number of under five children (0 = none, 1 = one
child, 2 = two or more children), education (0 =
below secondary school, 1 = secondary school
and above), occupation (1 = agriculture, 2 =
construction, 3 = other), monthly family income
(0= <4000 THB, 1 = >4100 to 8000 THB, 2 =
>8000 THB), housing type (1 = owned, 2 =
rented, 3 = shelter, 4 = farmhouse), and debt
payment status (0= no, 1= yes). Water-related
variables were categorized according to the
WHO/UNICEF Joint Monitoring Program (JMP)
definitions. Basic drinking water was classified as
drinking water from an improved source with a
collection time of no more than 30 minutes per
round trip, including queuing (15). The level of
water services was coded as: (1 = basic, 2 =
limited, 3 = unimproved, 4 = surface), water
source location (1 = outside premises, 2 = within
premises), water fetching time (1 = within 30
minutes, 2 = above 30 minutes) and water
treatment method (0= no, 1= yes). Rainwater
harvesting, identified as a coping strategy,
involves the collection and storage of rainwater to
meet household water supply need (16).
Households were coded based on rainwater
harvesting practices as 0 = no, 1 = yes. Water
storage facility was coded as 1= proper, 2 =
improper. Proper storage mean households have
an outside water container (sealed water tank,
drum, bucket) which had a lid/cover and no
larvae; Improper storage: Households have an
outside water container which don’t comply with
at least one criterion, water scarcity during the dry
season (0= no, 1= yes). Basic sanitation was
defined as practicing the improved sanitation

facilities which are not shared with other families.
Basic hygiene was defined as the availability of a
handwashing facility on premises with soap and
water (15). Sanitation service levels were coded
as follows: (1= safely managed, 2 = basic, 3 =
limited, 4 = open defecation), hygiene service
level (1 = basic, 2 = limited, 3 = no facility). The
knowledge section included 10 items assessing
knowledge regarding water sanitation and
hygiene. The respondents were asked to respond
“yes” “no” or “don’t know” in each statement,
and the response were coded as “1” if the
participants answered “Yes” and “0” if “no/don’t
know”. The overall score was calculated for each
participant, and a median cutoff point was used to
differentiate between "poor" and "good" levels of
knowledge. Diarrhoea status was assessed by
asking whether any family member had
experienced diarrhea in the past four weeks, with
responses coded as 1 = yes and 0 = no (6). Water
affordability was measured based on whether the
household spent more than 3% of its income on
water, with responses coded as 0 = unaffordable
and 1 = affordable (17).

Data collection procedures

The data collection was performed after
the protocol was approved by the Mahidol
University — Central Institutional Review Board
(MUCIRB). The questionnaire was pre-tested
and revised based on the results of a pilot test with
30 Myanmar migrant households in Mae Sot
district.  Reliability was assessed using
Cronbach’s alpha, resulting in 0.79 for the
knowledge section and 0.77 for the Household
Water Insecurity Experience Scale. The
community leaders in selected migrant clusters
were informed about the purpose and procedures
of the study, and the researcher sought permission
to collect data. Two research assistants were
recruited and trained for data collection. Data
were collected through face-to-face interviews
with household representatives using structured
questionnaires through Kobo Toolbox, which is
an open-source and user-friendly platform on any
device, including mobile phones. Respondents
were asked to provide informed consent before
the interview. Data collection was conducted in
June and July 2025.
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Statistical analysis

A total of 250 participants were used in
the data analysis. The data was cleaned and coded
in Microsoft Excel and then imported into IBM
SPSS Statistics version 27 for analysis.
Descriptive statistics were used to summarize the
socio-demographic characteristics and other
independent variables. Additionally, the Chi-
square test was applied to examine the association
between the independent variables and household
water security status of Myanmar migrants. A p-
value less than 0.05 was considered statistically
significant.

Ethical considerations

Ethical approval for this study was
obtained from the Mahidol University Central
Institutional Review Board (MU-CIRB) in May
2025 (Certificate  of  Approval  No.
2025/155.0805). Informed consent was obtained

from all participants, and strict measures were
taken to ensure confidentiality and data privacy
throughout the study.

RESULTS

Table 1 describes the socio-demographic
and household characteristics of the Myanmar
migrants. The average age of household heads
was 39.5 years (SD = 13.6), with a median age of
37 years and a range of 60 years. The sex
distribution was approximately balanced, with
52.8% female and 47.2% male. Nearly half of the
households had resided in Thailand for 3-14
years, and approximately two-thirds (64.4%) of
households had four or fewer family members.
The majority of households (58.8%) had no
under-five children, 32.0% had one, and 9.2%
had two or more. More than two-thirds (81.6%)
had an education level below secondary school
and over half (60.1%) were employed as casual
workers.

Table 1 Socio-demographic characteristics of respondents (n=250)

Variables Number Percent (%)
Age group
<39 143 57.2
>39 107 42.8
Mean= 39.5, Median= 37, SD=13.6, Min= 18, Max= 78
Sex of household head
Female 132 52.8
Male 118 47.2
Length of stay in Thailand
<2 years 64 25.6
3-14 years 118 47.2
> 15 years 68 27.2
(median= 6, QD= 6.5, min= 0, max= 34)
Household size
<4 161 64.4
5-8 80 32.0
>9 9 3.6
Median= 4, QD= 0, Min= 1, Max= 14
Number of under-five children
0 147 58.8
1 80 32.0
>2 23 9.2
Median= 4., QD= 0, Min= 1, Max= 4
Education level
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Variables Number Percent (%)
Below secondary school 204 81.6
Secondary school and above 46 18.4
Occupation
Agriculture 42 16.8
Construction 57 22.8
Other 151 60.4
Household monthly income
<4000 THB 63 25.2
> 4100 - 8000 THB 144 57.6
> 8000 THB 43 17.2
Mean= 6498.8, median= 6000, SD=4274.7, Min= 500, Max= 5500
Housing type
Farmhouse 121 48.4
Owned house 1 4
Rented house 98 39.2
Shelter 30 12.0
Paying debt
Yes 168 67.2
No 82 32.8

Table 2 displays access to water supply,
access to sanitation, health related factors, and
affordability among respondents. Among 250
households, 70% used basic water services,
12.4% limited, 9.2% surface water, and 8.4%
unimproved sources. Most (86.8%) accessed
water within their premises. The average round-
trip water-fetching time was 18.7 minutes, with
94% fetching water within 30 minutes. Rainwater
harvesting was reported by 42.8%, and 51.2%
treated their water. Only 23.6% had proper water

storage. Water scarcity during the dry season
affected 34% of households. For sanitation,
33.2% had basic services, 34.8% limited, 23.6%
safely managed, and 8.4% practiced open
defecation. Hygiene facilities were basic in
80.8%, limited in 14%, and no facility in 5.2%.
Diarrhoea was reported by 32% of households in
the past 4 weeks. WASH knowledge was good in
84.8%, and 77.2% found water affordable (water
expense <3% of their income).

Table 2 Number and percentage distribution of access to water supply, access to sanitation, health related

factors and affordability among respondents (n=250)

Variables Number Percent (%)
Water service level
Basic 175 70.0
Limited 31 12.4
Surface 23 9.2
Unimproved 21 8.4
Water source location
Within premises 217 86.8
Outside premises 33 13.2
Water fetching time
Within 30 minutes 235 94.0
Above 30 minutes 15 6.0
Mean= 18.7, Median= 15, SD=11.9, Min= 3, Max= 35
Rainwater harvesting
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College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand



The 16" International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

Variables Number Percent (%)

Yes 107 42.8

No 143 57.2
water treatment

Yes 128 51.2

No 122 48.8
Water storage

Proper 59 23.6

Improper 191 76.4
water scarcity during dry season

Yes 85 34.0

No 165 66.0
Sanitation service level

Basic 83 33.2

Limited 87 34.8

Open defecation 21 8.4

Safely managed 59 23.6
Hygiene service level

No facility 13 5.2

Basic 202 80.8

Limited 35 14.0
Diarrhoea status (past 4 weeks)

No 170 68.0

Yes 80 32.0
WASH knowledge

Poor knowledge (<9) 38 15.2

Good knowledge (> 9) 212 84.8
Water affordability

Unaffordable 57 22.8

Affordable 193 77.2

Table 3 describe the household water
security experience scale category of Myanmar
migrants. More than two-thirds (72%) of the
households were water secure. A total of 28%%

of the households experienced water insecurity,
with 26.4% facing low water insecurity, 1.2%
experiencing moderate water insecurity, and
another 0.4% being high water insecure.

Table 3 Household water insecurity experiences scale (HWISE) (n= 250)

HWISE Category Number Percent (%)
Water security 180 72.0
Low water insecurity 66 26.4
Moderate water insecurity 3 1.2
High water insecurity 1 0.4

Table 4 shows associated factors with
household water security status among Myanmar
migrants (n=250), analyzed using Pearson’s Chi-
square test. Household water security was
categorized into two groups: water secure and
water  insecure.  Statistically  significant

associations were observed between household
water security and the following variables:
household size (p= 0.027), number of under-five
children (p= 0.025), household income
(p=0.001), housing type (p= 0.007), paying debt
(p= 0.037), water service level (p< 0.001), water
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source location (p< 0.001), water fetching time
(p< 0.001), rainwater harvesting (p= 0.002),
water storage facility p< 0.001), water scarcity

0.001), diarrhoea status (p= 0.046), and water
affordability (p< 0.001). Age, sex, length of stay,
education, occupation and household water

during the dry season (p<0.001), sanitation treatment methods were not significantly
service level (p<0.001), hygiene service level (p< associated with water security.
Table 4 Associated factors with household water security (n = 250)
Housechold water Household water P-value*
Variables Number secure insecure
N (%) N (%)
Age group 0.561
<39 143 105 (42.0) 38 (15.2)
>39 107 75 (30.0) 32 (12.8)
Sex 0.254
Male 118 89 (35.6) 29 (11.6)
Female 132 91 (36.4) 41 (16.4)
Length of stay in 0.217
Thailand
<2 years 64 51(20.4) 13 (5.2)
3-14 years 118 84 (33.6) 34 (13.6)
> 15 years 68 45 (18.0) 23 (9.2)
Household size 0.027
<4 161 120 (48.0) 41 (16.4)
5-8 80 57 (22.8) 23 (9.2)
>9 9 3(1.2) 6(2.4)
Number of under- 0.025
five children
0 147 110 (44.0) 37 (14.8)
1 80 59 (23.6) 21 (8.4)
>2 23 11 (4.4) 12 (4.8)
Education level 0.158
Below secondary 204 143 (57.2) 61 (24.4)
school
Secondary  school 46 37 (14.8) 9(3.6)
and above
Occupation 0.526
Agriculture 42 31 (12.4) 11 (4.4)
Construction 57 44 (17.6) 13 (5.2)
Other 151 105 (42.0) 46 (18.4)
Household income 0.001
<4000 THB 63 35 (14.0) 28 (11.2)
> 4100-8000 144 107 (42.8) 37 (14.8)
THB
> 8000 THB 43 38 (15.2) 5(2.0)
Housing type 0.007
Farmhouse 121 75 (30.0) 46 (18.4)
Owned 1 1(0.4) 0 (0.0
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Household water Household water P-value*
Variables Number secure insecure
N (%) N (%)
Rented 98 81(32.4) 17 (6.8)
Shelter 30 23 (9.2) 7(2.8)
Paying debt 0.037
Yes 168 114 (45.6) 54 (21.6)
No 82 66 (26.4) 16 (6.4)
Water service level <0.001
Basic 175 142 (56.8) 33 (13.2)
Limited 31 9(3.6) 22 (8.8)
Surface 23 13(5.2) 10 (4.0)
21 16 (6.4) 5(2.0)
Unimproved
Water source <0.001
location
Within premises 217 168 (67.2) 49 (19.6)
Outside premises 33 12 (4.8) 21 (8.4)
Water fetching <0.001
time
Within 30 235 176 (70.4) 59 (23.6)
minutes
Above 30 minutes 15 4(1.6) 11 (4.4)
Rainwater 0.002
harvesting
Yes 107 66 (26.4) 41 (16.4)
No 143 114 (45.6) 29 (11.6)
Water treatment 0.173
Yes 128 97 (38.8) 31 (12.4)
No 122 83 (33.2) 39 (15.6)
Water storage <0.001
Proper 59 54 (21.6) 5(2.0)
Improper 191 126 (50.4) 65 (26.0)
Water scarcity <0.001
during dry season
Yes 85 32 (12.8) 53 (21.2)
No 165 148 (59.2) 17 (6.8)
Sanitation service <0.001
level
Basic 83 70 (28.0) 13 (5.2)
Limited 87 53 (21.2) 34 (13.6)
Open defecation 21 5(2.0) 16 (6.4)
Safely managed 59 52 (20.8) 7(2.8)
Hygiene service <0.001
level
No facility 13 1(0.4) 12 (4.8)
Basic 202 163 (65.2) 39 (15.6)
Limited 35 16 (6.4) 19 (7.6)
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Household water Household water P-value*
Variables Number secure insecure
N (%) N (%)
Diarrhoea  status 0.046
(past 4 weeks)
No 170 129 (51.6) 41 (16.4)
Yes 80 51(20.4) 29 (11.6)
WASH knowledge 0.888
Poor knowledge 38 27 (10.8) 11 (4.4)
(=9
Good knowledge 212 153 (61.2) 59 (27.8)
>=9
Water affordability 0.008
Unaffordable 57 49 (19.6) 8(3.2)
Affordable 193 132 (52.4) 62 (24.8)

*Pearson Chi-square test

DISCUSSION

In this study, household water security
refers to the ability to access and benefit from
affordable, adequate, reliable and safe water to
sustain well-being and a healthy life (14). The
study found that 28% of the Myanmar migrant
households were water insecure, a figure that is
comparable to the 28.9% prevalence reported in
the wvulnerable populations. Water insecurity
disproportionately affects socially marginalized
populations and is associated with negative
physical and mental health outcomes (18).
Moreover, the prevalence of water insecurity in
this study was higher compared to another study,
which reported that 3% of Myanmar migrant
households in Tak province, Thailand, did not
have enough water for drinking, cooking,
bathing, and washing. In that study, water scarcity
was primarily attributed to the distance from
water sources and poor water quality (9). Another
study conducted in Ghana and Mexico reported
that 32% and 57% of the studied households had
water insecurity (16, 19). The high prevalence of
household water insecurity may be attributed to
the type of housing among Myanmar migrants.
Many live in farmhouses on agricultural
worksites that often lack basic infrastructure, with
distant water sources and poor storage facilities
limiting access to safe and sufficient water.

Household size, family income, and debt
payment were associated with household water
insecurity. A similar finding was reported,
indicating that respondents who have larger

household members, low family income, and debt
were more likely to experience water insecurity
compared to those without such socioeconomic
hardships (19). These challenges increase
household vulnerability to water insecurity,
underscoring the importance of integrating water
access interventions with broader social
protection strategies.

This study found that households with
water sources located outside the premises and
requiring more than 30 minutes to fetch water
were more prone to water insecurity compared to
those with on-premises sources and shorter
collection times. These findings align with
previous research reported that proximity to
water source and travel time for water are key
factors contributing to water insecurity,
particularly among rural households (20). To
improve water security, it is essential to
understand how a lack of rainwater harvesting,
improper water storage, and seasonal water
scarcity can lead to water insecurity. This study
found that these factors were significantly
associated with increased levels of water
insecurity.

This study measured water, sanitation,
and hygiene (WASH) service levels using the
core questions for household survey developed
by the WHO/UNICEEF Joint Monitoring Program
(JMP). Drinking water service levels were
categorized into four types: basic, limited,
unimproved, and surface water. Sanitation
services were classified as safely managed, basic,
limited, unimproved, and open defecation.
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Hygiene service levels included basic, limited,
and no facility (15). The drinking water service
levels were statistically associated with
household water security. This finding was
consistent with the result of a study that indicated
that the source of drinking water supply could
contribute to household water insecurity.
Households relying on limited, surface, or
unimproved water sources had significantly
higher level of water insecurity compared to those
accessing basic water services (21). Poor
sanitation and hygiene conditions were also
associated with water insecurity. Households that
practiced open defecation or lacked handwashing
facilities faced a higher risk of water insecurity. A
study conducted in Vietnam found an inverse
relationship between sanitation and hygiene
services, indicating better WASH services are
associated with improved water security (22).
Therefore, ensuring adequate sanitation and
hygiene services at the household level is crucial
to improve household water security.

The observed correlation between
diarrheal illness, inadequate WASH conditions,
and water insecurity underscores the critical
importance of public health interventions and
education in preventing waterborne diseases.
Moreover, health related issues should be
considered in water security studies (6, 16). This
study revealed a statistically association between
water affordability and household water security
status (p=0.008). Similarly, previous research
found that water affordability was associated with
household water security (17). Affordability
alone may not guarantee household water
security, as other factors such as accessibility,
reliability, and quality. Nevertheless, ensuring
water affordability remains a critical component
in achieving household water security.

CONCLUSION

This study highlighted the high
prevalence of household water insecurity among
Myanmar migrants living along the Thailand-
Myanmar border. Approximately one-fourth
(28%) of the total households experienced water
insecurity. These results revealed that water
insecurity is shaped by a complex interplay of
demographic, environmental, and socioeconomic
factors. Factors significantly associated with
household water security (p < 0.05) included

household size, number of under-five children,
housing type, household income, water location,
water storage facility, rainwater harvesting,
diarrhoea experience, water scarcity during the
dry season, water affordability, types of water
used, and access to sanitation and hygiene
services.

These findings underscore the urgent
need for integrated water, sanitation, and hygiene
(WASH) interventions tailored to the basic needs
of migrant communities. Addressing these factors
holistically will contribute to improved water
security, reduce health risks, and support broader
goals of health equity and sustainable
development in the border areas.

RECOMMENDATION

To reduce the risks associated with
household water insecurity and its related health
impacts, the study highlights the need for targeted
interventions. These include improving water,
sanitation, and hygiene services; promoting
rainwater harvesting as a coping strategy; and
implementing climate-resilient water supply
systems. It is also recommended that policy
strengthening to improve water security by
integrating WASH interventions with broader
social protection strategies. Further research on
household water security should consider broader
determinants, including water quality, as water
security is a multidimensional issue.

LIMITATIONS

Due to the nature of the study sample, the
findings can only reflect Myanmar migrant
communities with similar living and working
conditions in Thailand and may not be
generalizable to populations in different contexts.
Additionally, this study did not include water
quality testing, which is a critical dimension of
water  security, and this limits the
comprehensiveness of the findings.
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ABSTRACT

Introduction: Heavy metals such as arsenic (As), cadmium (Cd), chromium (Cr), mercury (Hg), lead (Pb),
and zinc (Zn) are persistent environmental pollutants with high toxicity and bioaccumulative potential. In
Samut Sakhon, Thailand, blood cockle farming near industrial zones raises concerns about chronic
occupational exposure through dermal contact with contaminated soil. While prior studies emphasized dietary
exposure, dermal pathways remain underexplored. Prolonged skin contact with contaminated soil can
contribute to systemic absorption of toxic metals, potentially leading to long-term health effects including
carcinogenesis, which is supported by toxicological findings and reflected in international guidelines such as
those by ATSDR toxicological profiles and acknowledged in WHO health risk frameworks.

Objective: This study aims to assess hon-cancer and cancer risk associated with dermal exposure to heavy
metals in soil among workers at open-system blood cockle farms.

Methodology: Soil samples were collected from five representative cockle farms. Heavy metal
concentrations were measured using Inductively Coupled Plasma Mass Spectrometry (ICP-MS).The average
daily intake (ADI), hazard quotients (HQ), hazard index (HI), and lifetime cancer risk (LCR) were assessed
through dermal exposure route.

Results: The concentration of As, Cd, Cr, Pb, Hg, Zn in soil were found all lower than standard. Non-cancer
risk was not found in all studied heavy metals, as mean HI values of male participants was 0.042 and 0.043
for females (HI < 1). However, LCR values for As and Cr exceeded the acceptable risk threshold (1x107¢),
with total lifetime cancer risk (TLCR) reaching 5.423x107¢ for males and 5.485x107¢ for females.
Conclusion: Although the heavy metals contaminated in soil found low concentration, but long-term dermal
exposure to As and Cr in soil by cockle farm activities may cause cancer risk. Implementation of PPE use,
environmental monitoring, and biomonitoring is recommended.

Keywods: Heavy metals, Soil contamination, Dermal exposure, Cancer risk, Occupational health

sediments and coastal waters(8-11). Open-

INTRODUCTION

Heavy metals such as arsenic (As),
cadmium (Cd), chromium (Cr), mercury (Hg),
lead (Pb), and zinc (Zn) are toxic and persistent
environmental pollutants(1. that pose serious
health risks via ingestion, inhalation, and
dermal contact(2. -4) In Samut Sakhon
Province, Thailand, industrial(5-7) and
agricultural runoff have elevated metal levels in

system blood cockle (Anadara granosa) farms
in this region depend on tidal exchange,
increasing vulnerability to contamination(11-
12). As filter feeders, cockles bioaccumulate
metals, raising health concerns for consumers
and aquaculture workers(10,13). Workers often
handle soil and water without protection,
increasing dermal exposure potential(14).
Although ingestion risks have been extensively
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studied, dermal pathways remain comparatively
less explored in aquaculture contexts(15-17)

However, several studies in related
occupations—such as rice farming, tanning, and
mining—have reported systemic absorption of
metals like As and Cr through prolonged skin
contact, resulting in elevated biomarker levels
and potential carcinogenic risk(18-20) In such
cases, lifetime cancer risk (LCR) values have
ranged between 1x10°¢ and 1x107%, while non-
cancer hazard index (HI) values in highly
exposed populations have approached or
exceeded the acceptable threshold (HI > 1) (21).

Compared to ingestion, dermal
absorption is  typically  lower, with
bioavailability ranging from 0.01-0.06%
depending on metal form, skin condition, and
exposure duration(22). Nevertheless, chronic
dermal exposure—especially under conditions
of damaged skin or high humidity—may
significantly increase systemic uptake(23).
Metal speciation, skin integrity, and contact
frequency are all known to influence
percutaneous absorption(24).

This study evaluates both non-
carcinogenic and carcinogenic risks from
dermal contact with contaminated soil using the
U.S. EPA risk assessment model.

METHODS
Study design

This cross-sectional study assessed
dermal exposure to heavy metals in soil among
adult blood cockle farmworkers (aged >20 years)
in Samut Sakhon Province, Thailand. Eligible
participants had lived and worked in the study
area for at least 12 consecutive months. Farms
were purposively selected based on open-system
operations, consistency of farming activities, and
likelihood of direct soil contact(18). Health risk
assessment followed the U.S. EPA framework for
evaluating  both non-carcinogenic  and
carcinogenic risks from dermal exposure to
environmental contaminants(19-21).

Relevant demographic and occupational
data of workers (e.g., age, body weight, duration
and frequency of soil contact) used for exposure
estimation were derived from a previously
published study with a similar population in the
same geographic region. These secondary data
were selected based on their methodological

compatibility with the current risk assessment
framework(21, 36,37).

Place and duration of study

The study was conducted in Samut
Sakhon Province, a key aquaculture hub on
Thailand’s central coast, known for intensive
blood cockle (A. granosa) farming(8). Due to
ongoing industrial and agricultural runoff, the
region presents a relevant case for contamination
studies(10,22). Soil sampling took place in
December 2024, during the peak farming season
when worker—soil contact is highest(23). Samples
were collected during low tide and dry weather to
ensure consistency and minimize dilution from
surface runoff.

Inclusion and exclusion criteria

Farms were selected using purposive
sampling to align with the study objectives and
minimize variability in exposure conditions.
Inclusion criteria required: (1) open-system
operation without water recirculation, (2)
continuous activity for >12 months, and (3)
routine worker contact with soil. Preference was
given to farms within 10km of the Tha Chin
River estuary due to potential riverine
contamination. Farms were excluded if they used
closed systems, were inactive during sampling, or
relied solely on mechanized processes with
minimal human-soil contact(18).

Sample Size and sampling

Five open-system blood cockle farms in
Samut Sakhon Province were purposively
selected based on dermal exposure relevance.
Each farm was divided into three strips, with six
sampling points per farm. At each point, 3-5
subsamples (0—10 cm depth) were collected using
a stainless-steel trowel and composited into one
representative sample per strip, resulting in three
composite samples per farm. Sampling tools were
pre-cleaned with 10% nitric acid and rinsed with
deionized water(24). Samples were stored in
acid-washed polyethylene bags, transported on
ice, air-dried (48-72 h), sieved (2 mm), and
digested with 21 ml of concentrated HNOs at
115°C for 2 hour (25).

Digested samples were filtered, diluted to
100 ml, and analyzed for As, Cd, Cr, Hg, Pb, and
Zn using ICP-MS(26). Quality assurance and
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control measures included the use of certified
reference materials, blank samples, and
evaluation of detection limits (LOD),
guantification limits (LOQ), and relative standard

deviation (RSD) (27), all maintained within the
U.S EPA-accepted threshold of <15%(28). The
geographic locations of the five sampling sites
are shown in Figure 1.

Figure 1 Geographic locations of the five sampling sites in blood cockle farms located in Samut Sakhon

Province, Thailand.

) Famtoa
@ Farm No.5

Data analysis

Descriptive statistics were calculated
using Microsoft Excel. Risk characterization
metrics including Average Daily Intake (ADI),
Hazard Quotient (HQ), Hazard Index (HI), and
Lifetime Cancer Risk (LCR) were computed
using U.S. EPA health risk assessment equations
and published slope factors (15,18,20,29).

Health risk assessment overview

The health risk assessment in this study
was performed to evaluate dermal exposure to
heavy metals from soil among workers at open-
system blood cockle farms in Samut Sakhon,
Thailand. Following the U.S EPA guidance and
the methodology, the risk assessment process
consisted of four key steps: hazard identification,
dose-response assessment, exposure assessment,
and risk characterization(19,30).

(1) Hazaed identification
This step identifies heavy metals in soil
that may cause adverse health effects through
dermal contact. In this study, six heavy metals—
arsenic (As), cadmium (Cd), chromium (Cr)
mercury (Hg), lead (Pb), and zinc (Zn) —were
selected based on previous reports of

ADI germar =

Farm No.2 Farm No.3

Farm No.1

contamination in coastal aquaculture regions and
the known toxicological relevance of these
metals(31).

(2) Dose-Response assessment

The dose-response assessment examines
how varying levels of chemical exposure relate to
potential adverse health effects. In this study,
reference doses (RfDs) for non-carcinogenic
dermal exposure and cancer slope factors (CSFs)
for carcinogenic assessment were adopted from
the U.S. EPA’s IRIS and other international
sources. These values informed the calculation of
hazard quotients (HQs) and lifetime cancer risks
(LCRs) in exposed individuals(15,32).

(3) Exposeure assessment

Exposure assessment evaluates health
risks from dermal contact with contaminants.
This study quantified dermal exposure to soil
heavy metals among blood cockle farmworkers in
Samut Sakhon, Thailand, following the U.S. EPA
framework, which considers exposure type,
frequency, and duration. The average daily intake
(ADI dermal, mg/kg-day) was calculated using
the standard equation(20,33).

(Cs XCF x SA xXAF xABS xXEF XED)

(BW XAT)
196

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand



The 16™ International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

Where Cs is the metal concentration in
soil (mg/kg); CF is the unit conversion factor
(10 kg/mg); SA is the skin surface area available
for contact (cm?); AF is the soil adherence factor
(mg/cm?); ABS is the dermal absorption factor
(unitless); EF is the exposure frequency
(days/year); ED is the exposure duration (years);

BW is the body weight (kg); and AT is the
averaging time (days) (14, 21).

To estimate skin surface area (SA), total
surface area (TSA) was calculated based on the
height and weight of Thai farmworkers using the
established allometric equation(21).

In (TSA) =In(ao) + a: In(H) + a: In(W)

Where TSA is the total body surface area
in square meters, H is the height in centimetres,
and W is the weight in kilograms. The
coefficients used were ao = 0.007184, a; = 0.725,
and a» = 0.425.

This method allows personalized
estimation of exposed skin surface area based on
height and weight data derived from the Thai
population, using nationally representative
averages from public databases(35) and standard
weight parameters from the U.S EPA Exposure
Factors Handbook(21). These values were
considered appropriate for dermal exposure
estimation in aquaculture contexts where region-
specific surface area data are limited.

In Thailand, cockle farming generally

follows a four-phase cycle: site preparation, seed
stocking, maintenance, and harvesting—each
involving specific tasks such as land levelling,
mesh setup, and sediment management(36,37).
This stage-based structure corresponds with
small-scale aquaculture practices in other
Southeast Asian countries, where similar
sequences of preparation, stocking, daily care,
and harvesting are employed(38) and is supported
by global aguaculture models, particularly for
open systems(39). These references collectively
justify the classification of work stages applied in
this study for exposure assessment. The total
ADlgerma for each individual was aggregated
across all stages using a weighted formula
recommended by ATSDR and U.S EPA:

ADI total = [(ADLi x EFy) + (ADL x EF3) + ... + (ADI, x EF,)] / (EF: + EF; + ... + EF,)

This approach captures seasonal and
task-specific variations in dermal exposure,
improving the accuracy of annual ADI estimates.
Each stage involves different exposure durations,
frequencies (EF), and affected body regions. For
instance, harvesting requires greater use of the
lower torso, legs, and feet, resulting in higher
surface area exposure to soil contaminants.

To enhance accuracy, body region-
specific surface area percentages were matched
with stage-based EF to calculate refined daily SA
values  differentiated by  gender—e.g.,
16,020.87 cm?/day for males and
14,534.05 cm?/day for females during the
harvesting stage. These estimations were based
on anatomical surface area distributions from
established exposure factor references(40) and

HQ = ADI / RfD

Where ADI is the average daily intake
via dermal exposure (mg/kg-day), and RfD is the
reference dose (mg/kg-day). The sum of

adjusted using Thai-specific anthropometric
data(35). The resulting SA values were directly
incorporated into the ADlgermal calculations.

(4) Risk characterization

Risk characterization, the final step in the
health risk assessment framework, integrates
hazard identification, dose-response, and
exposure data to estimate adverse health effects.
In this study, both non-carcinogenic and
carcinogenic risks from dermal exposure to heavy
metals in soil were quantified among blood
cockle farmworkers in Samut Sakhon Province,
following U.S. EPA guidelines (20,41). Non-
carcinogenic risk was assessed by calculating the
hazard quotient (HQ) for each metal of concern
using the following equation:
individual HQs for multiple metals results in the
hazard index (HI):

HI = > HQ;
If HI exceeds 1, it indicates a potential for
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adverse systemic health effects due to cumulative
exposure. Conversely, an HI value equal to or
below 1 suggests that non-carcinogenic effects
are unlikely to occur.

Carcinogenic risk was assessed only for
contaminants with established cancer slope
factors (CSFs). In this study, arsenic (As),
hexavalent chromium (Cr V1), and lead (Pb) were
identified as carcinogenic substances with
available CSF values. Individual cancer risk (CR)
was calculated using the equation:

CR = ADI x CSF

where CR represents the estimated
probability of developing cancer over a lifetime
due to dermal exposure. The U.S EPA defines an
acceptable lifetime cancer risk range between 1 x
10% and 1 x 107* Risks above (32,41). Risks
above this range are considered potentially
significant and may warrant management
interventions.

To estimate the combined cancer risk
from simultaneous exposure to multiple
carcinogens, the Total Lifetime Cancer Risk
(TLCR) was computed as follows:

TLCR =} (ADI; x CSF;)
where AD]; is the average daily intake of

carcinogen i (mg/kg/day) via dermal contact, and
CSF; is its corresponding cancer slope factor
(mg/kg/day). TLCR 1is a unitless value
reflecting the aggregate lifetime cancer risk
across multiple substances.

All calculations were performed
following the U.S EPA’s Risk Assessment
Guidance for Superfund (RAGS) (32,41),
Volume | and the Integrated Risk Information
System (IRIS) protocols(32).

RESULTS
Heavy metals concentration in soil

Soil samples were collected from five
open-system blood cockle farms in Samut
Sakhon Province. The concentrations of arsenic
(As), cadmium (Cd), lead (Pb), and zinc (Zn) in
the composite soil samples are presented in Table
1. Among the metals analyzed, Zn exhibited the
highest mean concentration (85.35 + 12.18
mg/kg), followed by Cr (31.96 £+ 1.78 mg/kg), Pb
(6.49 £ 0.12 mg/kg), As (2.79 £ 0.59 mg/kg), and
Cd (<0.30 = 0.00 mg/kg), Hg ( <0.30 + 0.00
mg/kg). The concentration of As in certain farms
exceeded residential soil screening level (RSL)
established by the U.S. EPA. (34.

Table 1 Concentrations of heavy metals in soil from five blood cockle farms in Samut Sakhon, Thailand

(in mg/kg dry weight)

Farm Sample_ID As Cd (mg/kg) Cr(mg/kg) Pb(mg/kg) Hg(mg/kg) Zn (mg/kg)

No. (mg/kg)

1 SPO1- 2.303 <0.300 32.682 6.2 <0.300 77.532
02/FN1
SP03- 3.982 <0.300 33.407 6.487 <0.300 92.179
04/FN1
SPO5- 3.484 <0.300 32.448 6.475 <0.300 100.903
06/FN1

2 SPO1- 2.481 <0.300 30.395 6.511 <0.300 71.771
02/FN2
SP03- 2.484 <0.300 30.672 6.486 <0.300 67.004
04/FN2
SPO5- 2.914 <0.300 30.443 6.525 <0.300 66.864
06/FN2

3 SPO1- 2.450 <0.300 30.347 6.419 <0.300 85.078
02/FN3
SP03- 2.793 <0.300 33.125 6.461 <0.300 96.824
04/FN3
SP05- 3.403 <0.300 34.182 6.565 <0.300 98.751
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Farm Sample_ID As Cd(mg/kg) Cr(mg/kg) Pb(mg/kg) Hg(mg/kg) Zn (mg/kg)
No. (mg/kg)
06/FN3
4 SPO1- 3.281 <0.300 35.797 6.364 <0.300 95.23
02/FN4
SP03- 2.316 <0.300 32.766 6.558 <0.300 101.658
04/FN4
SP05- 1.894 <0.300 32.762 6.471 <0.300 90.299
06/FN4
5 SPO1- 2.261 <0.300 29.444 6.566 <0.300 83.377
02/FN5
SP03- 3.462 <0.300 30.919 6.471 <0.300 77.09
04/FN5
SP05- 2.408 <0.300 30.239 6.765 <0.300 75.752
06/FN5
Mean + SD 2.794 + <0.300+ 31.975+ 6.488 + <0.300+ 85.354 +
0.596 0.000 1.784 0.120 0.000 12.177
SSLs Standard 0.39 71 120,000 400 23 23,000

Note: Arsenic (As) concentrations in bold exceed the soil screening level (SSL) used in this study.

Soil pH

The pH values of soil samples from the
five studied farms ranged from 6.83 to 8.14, with
a mean of 7.65 + 0.22, indicating slightly acidic
to slightly alkaline soil conditions. Soil pH plays
a crucial role in controlling the mobility and
bioavailability of heavy metals within the soil
matrix. The near-neutral to mildly alkaline
conditions observed may influence the solubility
and potential dermal exposure to heavy metals
present in these environments.

Estimated dermal exposure dose (ADI)

The Average Daily Intake (ADI) through
dermal contact was calculated separately for
cancer and non-cancer risks using U.S EPA-
recommended parameters. Zn showed the highest
ADI values in both scenarios. For cancer risk
(Table 2), the mean dermal ADIs of Zn were
2.30x10° mg/kg/day (males) and 2.32x107°
mg/kg/day (females), followed by Cr (8.59x107°
and 8.60x10°° mg/kg/day) and Pb (1.67x10%and
1.76x10° mg/kg/day). Hg consistently showed
the lowest values (8.08x108 and 8.14x10°®
mg/kg/day).

Table 2 Estimated Average Daily Intake (ADI) of Heavy Metals via Dermal Exposure from Farm Soils:

Carcinogenic Risk Assessment (mg/kg-day)

Far Sample_ As (ADI) Cd (ADI) Cr (ADI) Pb (ADI) Hg (ADI) Zn (ADI)
m ID
No. Male Female Male Female Male Female Male Female Male Female Male Female
1 SPO1- 6.20% 6.25x107  8.08x10%  8.14x10°® 8.81x10°¢ 8.87x10° 5.43x 1.63x10° 8.08x10°% 8.14x10%  2.09x10° 2.10x
02/FN1 107 107 103
SP03- 1.07x 1.08x10°  8.08x10%  8.14x10% 9.00x10°¢ 9.07x10° 1.75x10° 1.76x10° 8.08x10° 8.14x10% 2.48x10° 2.50%
04/FN1 10° 103
SP05- 9.39x 9.46x107  8.08x10%  8.14x10% 8.74x10° 8.81x10° 1.74x10° 1.76x10° 8.08x10% 8.14x10% 2.72x10° 2.74x
06/FN1 107 103
2 SPO1- 6.68x 6.74x107  8.08x10%  8.14x10% 8.19x10° 8.25x10° 1.75x10°¢ 1.77x10° 8.08x10% 8.14x10% 1.93x10° 1.95%
02/FN2 107 103
SP03- 6.69x 6.74x107  8.08x10%  8.14x10°® 8.26x10° 8.33x10° 1.75x10° 1.76x10° 8.08x10% 8.14x10% 1.81x10° 1.82x
04/FN2 107 103
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Far Sample_ As (ADI) Cd (ADI) Cr (ADI) Pb (ADI) Hg (ADI) Zn (ADI)
m ID
No. Male Female Male Female Male Female Male Female Male Female Male Female
SPO5- 7.85% 7.91x107 8.08x10°® 8.14x10%  8.2x10°  8.26x10° 1.76x10° 1.77x10¢ 8.08x10°® 8.14x10%  1.80x10° 1.82x
06/FN2 107 10°
3 SPO1- 6.6x107  6.65x107 8.08x10°% 8.14x10% 8.18x10° 8.24x10° 1.73x10° 1.74x10° 8.08x10° 8.14x10°®  2.29x10° 2.31x
02/FN3 10°
SP03- 7.52% 7.58x107 8.08x10°% 8.14x10%  8.92x10° 8.99x10° 1.74x10° 1.75x10° 8.08x10° 8.14x10°®  2.61x10° 2.63x
04/FN3 107 10°
SP05- 9.17x 9.24x107 8.08x10°% 8.14x10%  9.21x10° 9.28x10° 1.77x10° 1.78x10° 8.08x10° 8.14x10°®  2.66x10° 2.68x
06/FN3 107 10°
4 SPO1- 8.84x 8.91x107 8.08x10°% 8.14x10%  9.21x10° 9.72x10° 1.71x10° 1.73x10°® 8.08x10° 8.14x10® 257x10° 2.59x
02/FN4 107 10°
SP03- 6.24x 6.29x107 8.08x10°% 8.14x10% 8.83x10° 89x10°  1.77x10° 1.78x10° 8.08x10° 8.14x10°®  2.74x10° 2.76x
04/FN4 107 10°
SP05- 51x107  5.14x107 8.08x10°% 8.14x10% 8.83x10° 8.89x10° 1.74x10° 1.76x10° 8.08x10° 8.14x10°®  2.43x10° 2.45x%
06/FN4 10°
5 SPO1- 6.09x 6.14x107 8.08x10°% 8.14x10%  7.93x10° 7.99x10° 1.77x10° 1.78x10° 8.08x10° 8.14x10®  2.25x10° 2.26x%
02/FN5 107 103
SP03- 9.33x 9.4x107 8.08x10°® 8.14x10% 8.33x10° 8.39x10° 1.74x10° 1.76x10° 8.08x10° 8.14x10® 2.08x10° 2.09x
04/FN5 107 103
SP05- 6.49x 6.54x107 8.08x10°% 8.14x10% 8.15x10° 8.21x10° 1.82x10° 1.84x10° 8.08x10° 8.14x10®  2.04x10° 2.06x
06/FN5 107 10°
Mean + SD 7.53x107  759x107 8.08x10®  8.15x10°® 8.59x10° 8.68x10° 1.67x10° 1.76x10° 8.08x10° 8.15x10°® 2.30x10°  2.32x10°
+ + + + + + + + +2.74% + + 5+ 3.31x

1.61x107 1.62x107  1.45x10'0  150x102 4.24x107 4.84x107 3.14x107 4.29x10°8 10% 1.37x102  3.28x10° 10°¢
3 3

Average 753x107  7.59x107  8.08x10®  8.14x10®  8.59x10 8.68x10 1.67x10 1.76x 10 8.08x10 8.14x10 2.30x10 2.32x 10
6 6 6 6 8 8 5 5

Note: Estimated average daily intake (ADI) values were calculated based on assumed sample size of 55
males and 45 females across five farms (total n = 100).

In the non-cancer risk assessment (Table 3), Zn again showed the highest values (1.61x10* and
1.62x10"* mg/kg/day), followed by Cr (6.01x10~° and 6.05x10~° mg/kg/day). Hg remained the lowest
(5.66x107" and 5.70x10~" mg/kg/day). Standard deviations were generally low, though Zn and Pb exhibited
slightly higher variability across sites.

Overall, Zn, Cr, and Pb were the primary contributors to dermal exposure, with females showing
marginally higher ADI values—Ilikely due to sex-specific differences in surface area estimates.

Table 3 Estimated Average Daily Intake (ADI) of Heavy Metals via Dermal Exposure from Farm Soils:
Non-Carcinogenic Risk Assessment (mg/kg-day)

Fﬁrm Sample_ID As (ADI) Cd (ADI) Cr (ADI) Pb (ADI) Hg (ADI) Zn (ADI)
o.
Male Female Male Female Male Female Male Female Male Female Male Female
1 SPO1- 4.34x10° 4.38x10° 5.62x107 5.70x107 6.16x10° 6.21x10° 3.80x10® 1.14x105 5.66x107 5.70x107 1.46x104 1.47x10*4
OSZI{’I(:)’C;I-:L 7.51x10¢ 7.57x10°¢ 5.66x107 5.70x107 6.30x10° 6.35x10° 1.22x10° 1.23x10° 5.66x107 5.70x107 1.74x10* 1.75x10*
Oéé’l(:)’;-l 6.57x10°¢ 6.62x10° 5.66x107 5.70x107 6.12x10° 6.17x10° 1.22x10° 1.23x105 5.66x107 5.70x107 1.90x104 1.92x10*4
2 OSGI{’I(:)E\LI-:L 4.68x10° 4.71x10° 5.66x107 5.70x107 573x10° 5.78x10° 1.23x10° 1.24x105 5.66x107 5.70x107 1.35x104 1.36x10*
OSZI{’I(:)’C;I-2 4.68x10° 4.72x10° 5.66x107 5.70x107 578x10° 5.83x10° 1.22x10° 1.23x105 5.66x107 5.70x107 1.26x104 1.27x10*4
Oéé’l(:)’;-z 5.50x10¢ 5.54x10°¢ 5.66x107 5.70x107 574x10%° 579x10° 1.23x10° 1.24x105 5.66x107 5.70x107 1.26x104 1.27x10*4
3 OSGQ(:JT—Z 4.62x10° 4.66x10° 5.66x107 5.70x107 572x10° 577x10° 1.21x10° 1.22x10° 5.66x10°7 5.70x107 1.60x10* 1.62x10*
05228';_3 5.27x10° 531x10° 5.66x107 5.70x107 6.25x10° 6.30x10° 1.22x10° 1.23x10° 5.66x10°7 5.70x107 1.83x10* 1.84x10*
054;';2'_3 6.42x10° 6.47x10° 5.66x107 5.70x107 6.45x10° 6.50x10° 1.24x10° 1.25x10° 5.66x10°7 5.70x107 1.86x10* 1.88x10*
4 Osﬁig(:J'II3 6.19x10° 6.24x10° 5.66x107 570x107 6.45x10° 6.80x10° 1.20x10° 1.21x10° 566x10° 5.70x107 1.80x10* 1.81x10*
OSZ}Q(:J’;M 437x10° 4.40x10° 5.66x107 570x107 6.18x10° 6.23x10° 1.24x10° 1.25x10° 566x107 5.70x107 1.92x10* 1.93x10*
200

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand



The 16™ International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

04/FN4
SPO5- 3.57x10¢ 3.60x10° 5.66x107 5.70x107 6.18x10° 6.23x10° 1.22x10° 1.23x10° 5.66x107 5.70x107 1.70x104 1.72x10*
06/FN4
SPO1- 4.26x10° 4.30x10° 5.66x107 5.70x107 555x10° 5.60x10° 1.24x10° 1.25x10° 5.66x107 5.70x107 1.57x10* 1.58x10*
02/FN5
SPO3- 6.53x10°¢ 6.58x10°¢ 5.66x107 5.70x107 5.83x10° 5.88x10° 1.22x10° 1.23x10° 5.66x107 5.70x107 1.45x10* 1.47x10*
04/FN5
SP05- 454x10° 4.58x10°¢ 5.66x107 5.70x107 570x10° 575x10° 1.28x10° 1.29x10° 5.66x107 5.70x107 1.43x10* 1.44x10*
06/FN5
Mean + SD 5.27x10°¢ 5.31x10°¢ 5.65x107 5.70x107 6.01x10° 6.08x10° 1.17x10° 1.23x10° 5.66x107 5.70x107 1.61x10* 1.62x10*
+ + + + + + + +3.00x +1.10x + + +
1.13x10°  1.13x10° 1.02x10° 1.06x10% 2.97x10® 3.39x10° 2.20x10° 107 10% 0.00x10°  2.39x10° 2.31x10°
Average 5.27x10  5.31x10  5.66x10 5.70x107 6.01x10 6.08x10 1.17x10° 1.23x10° 5.66x10 5.70x10  1.61x104 1.62x10*4
6 6 7 5 5 7 7
Note: Estimated average daily intake (ADI) values were calculated based on assumed sample size of 55
males and 45 females across five farms (total n = 100).
Non-carciogenic risk (HQ AND HI) from individual metals. Among these, arsenic
Non-carcinogenic risks from dermal (As) showed the highest average HQ (1.80x1072),
exposure were assessed using Hazard Quotients followed by chromium (Cr, 2.00x1072), lead (Pb,
(HQs) and the Hazard Index (HI), following U.S. 3.00x107%), and zinc (Zn, 1.00x1073), all with
EPA methodology. HQs were derived from the minimal variation across sites.
ratio of ADI to the reference dose (RfD), while However, cumulative HI  values
HI represented the sum of HQs across all metals. exceeded 1.00x1072 in several farms, particularly
As presented in Table 4, all HQs for SP03-04/FN3 and SP05-06/FN3. The highest HI
individual metals (As, Cd, Cr, Pb, Hg, and Zn) was recorded at SP03-04/FN3: 4.78x1072 (males)
were below the safety threshold of 1.0, indicating and 4.82x1072 (females). Overall, mean HI values
no significant non-carcinogenic risk from any were 4.20x102 + 4.00x1073 (males) and
single metal. Among these, Zn showed the 4.30x1072 £ 4.00x102 (females).
highest average HQ (0.001), followed by Cr Although individual HQs remained
(0.002), Pb (0.001), and As (0.018), with low within acceptable limits, elevated HI values
standard deviations across sites. suggest potential cumulative non-carcinogenic
As shown in Table 4, all HQs for effects under prolonged exposure. This highlights
individual metals (As, Cd, Cr, Pb, Hg, and Zn) the need for ongoing monitoring and integrated
were below the critical safety threshold of 1.0, risk management in open-system cockle farming.
indicating no significant non-carcinogenic risk
Table 4 Hazard Quotients (HQ) and Hazard Index (HI)
Farm Site HQ - As HQ - Cd HQ-Cr HQ-Pb HQ -Hg HQ-2Zn HI (CHQ)
No.
Male Female Male Female Male Female Male Female Male Female Male Female Male Female
1 SPO1- 1.45x102 1.46x102 8.03x10° 8.14x10° 2.05x10° 2.07x10° 1.06x10° 3.17x10° 8.08x10*  8.14x10*  4.87x10*  4.91x10*  3.75x10°  3.98x10°
02/FN1
SPO3- 2.50x10° 2.52x10° 8.08x10° 8.14x10° 2.10x10%  2.12x10%  3.40x10° 3.42x10° 8.08x10*  8.14x10* 5.79x10* 5.84x10* 5.09x10° 5.13x10°
04/FN1
SPO5- 2.19x10° 2.21x10° 8.08x10° 8.14x10° 2.04x10° 2.06x10° 3.39x10° 3.42x10° 8.08x10*  8.14x10* 6.34x10* 6.39x10*  4.72x10°>  4.76x10°
06/FN1
2 SPO1- 1.56x102 1.57x102 8.08x10° 8.14x10° 1.91x102 1.93x10%  3.41x10° 3.44x10° 8.08x10*  8.14x10*  4.51x10*  4.55x10* 3.95x10° 3.98x10°
02/FN2
SPO3- 1.56x102 1.57x102 8.08x10° 8.14x10° 1.93x10? 1.94x10%  3.40x10° 3.42x10° 8.08x10*  8.14x10*  4.21x10*  4.24x10* 3.96x10° 3.99x10?
04/FN2
SPO5- 1.83x102 1.85x102 8.08x10° 8.14x10° 1.91x102 1.93x102 3.42x10° 3.44x10° 8.08x10*  8.14x10*  4.20x10*  4.24x10*  4.22x10°  4.25x10°
06/FN2
3 SPO1- 1.54x102 1.55%102 8.08x10° 8.14x10° 1.91x102 1.92x10%  3.36x10° 3.39x10° 8.08x10*  8.14x10* 5.35x10°* 5.39x10* 3.93x10° 3.96x10°
02/FN3
SP03- 1.76x102 1.77x10? 8.08x10° 8.14x10° 2.08x10° 2.10x10° 3.38x10° 3.41x10° 8.08x10*  8.14x10* 6.09x10* 6.13x10*  4.33x10°>  4.36x10°
04/FN3
SP05- 2.14x10° 2.16x10° 8.08x10° 8.14x10° 2.15x10?  2.17x10%  3.44x10° 3.47x10° 8.08x10¢  8.14x10* 6.21x10* 6.26x10*  4.78x10°  4.82x10°
06/FN3
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Fﬁrm Site HQ - As HQ-Cd HQ-Cr HQ - Pb HQ -Hg HQ-2Zn HI (HQ)
0.

Male Female Male Female Male Female Male Female Male Female Male Female Male Female
4 SPO1- 2.06x102  2.08x102  8.08x10°  8.14x10°  2.15x102 2.27x102  3.33x10°  3.36x10°  8.08x10*  8.14x10* 5.99x10*  6.03x10*  4.69x10>  4.83x10°
()Szlf"(:)':;‘4 1.46x10* 1.47x10%  8.08x10°  8.14x10°  2.06x102  2.08x102  3.44x10°  3.46x10° 8.08x10*  8.14x10*  6.39x10*  6.44x10*  4.01x102  4.04x10°
Oglf"(:)';4 1.19x102 1.20x102  8.08x10°  8.14x10°  2.06x102  2.08x102  3.39x10°  3.42x10°  8.08x10*  8.14x10* 5.68x10* 572x10* 3.73x102  3.76x10°
5 0:;?)2‘4 1.42x102 1.43x10%2  8.08x10°  8.14x10° 1.85x102 1.87x102  3.44x10°  3.47x10°  8.08x10*  8.14x10* 5.24x10* 5.28x10*  3.76x10>  3.79x10°
OSZIQ(:)';5 2.18x10?  2.19x10?  8.08x10°  8.14x10° 1.94x102  1.96x102  3.39x10°  3.42x10°  8.08x10*  8.14x10*  4.85x10*  4.88x10*  4.60x10>  4.63x10°
Oglg(:)gls 1.51x102 153x102  8.08x10°  8.14x10° 1.90x102 1.92x102  3.54x10°  357x10°  8.08x10*  8.14x10*  4.76x10*  4.80x10*  3.91x102  3.94x10?
Mean ff;/;m 1.80x102  1.80x102  0.00x10°  0.00x10°  2.00x102  2.00x10?  3.00x10?  3.00x10?  0.00x10°  0.00x10°  1.00x10° 1.00x10%  4.20x10%  4.30x107

+ +

+ + + + + + + + + + + + + +
4.00x10°  4.00x10°  0.00x10°  0.00x10°  1.00x10°  1.00x10°  1.00x10°  0.00x10°  0.00x10°  0.00x10°  0.00x10°  0.00x10°  4.00x10°  4.00x10%

Note: All calculated Hazard Index (HI) values were below the acceptable risk threshold (HI < 1)

Carciogenic risk (CR)

Carcinogenic risks from dermal exposure
to arsenic (As), chromium (Cr), and lead (Pb)
were estimated using U.S. EPA slope factors.
Lifetime Cancer Risk (LCR) wvalues were
computed separately for males and females
across five sites.

As shown in Table 5, arsenic posed the
highest risk, with mean LCRs of 1.13x10°
(males) and 1.14x10°¢ (females), exceeding the
1.0x10°° benchmark in some cases—particularly
at SP05-06/FN2 and SP03-04/FN1. Chromium
also showed elevated risks (mean: 4.29x107¢ for

Table 5 Lifetime Cancer Risk (LCR) for As, Cr and Pb

males; 4.34x10°¢ for females), consistently above
the threshold, especially among females. Lead
exhibited significantly lower LCRs (6.02x107°
for males; 6.33x10° for females), indicating
minimal cancer risk via dermal contact.

The Total Lifetime Cancer Risk (TLCR) values
were 5.43x107¢ (males) and 5.49x107¢ (females),
exceeding the U.S. EPA’s acceptable risk level.
While not indicative of direct health outcomes,
these findings suggest potential long-term
carcinogenic  risks  warranting  continued
surveillance and risk management in open-
system aquaculture environments.

Farm Site LCR - As LCR-Cr LCR - Pb TLCR
No.
Male Female Male Female Male Female Male Female
1 SP01-02/FN1 9.31x 107 9.38x 107 440x10° 4.44x10° 1.95x10° 5.87x10° 5.43x 10° 5.49x 10°

SP03-04/FN1  1.61x 10° 1.62x 10° 450x10° 454x10° 6.30x10°  6.34x10°

SP05-06/FN1  1.41x 10° 1.42x 10°¢ 437x10° 4.41x10° 6.28x10°  6.33x10°

2 SP01-02/FN2  1.00x 10°¢ 1.01x 10° 409x10° 4.13x10° 6.32x10°  6.36x 107

SP03-04/FN2  1.00x 10°¢ 1.01x 10° 413x10° 4.16x10° 6.30x10° 6.34x10°

SP05-06/FN2  1.18x 10°¢ 1.19x 10°¢ 410x10° 4.13x10° 6.33x10°  6.38x 10"

3 SP01-02/FN3  9.90x 107 9.98x 107 409x10° 4.12x10° 6.23x10°  6.27x10°

SP03-04/FN3  1.13x10° 1.14x 10° 446x10° 450x10° 6.27x10°  6.32x 107

SP05-06/FN3  1.38x 10°¢ 1.39x 10° 461x10° 4.64x10° 6.37x10°  6.42x10°

4 SP01-02/FN4  1.33x10° 1.34x 10°¢ 461x10° 4.86x10° 6.17x10°  6.22x10°

SP03-04/FN4  9.36x 107 9.43x 107 441x10° 4.45x10° 6.36x10°  6.41x10°

SP05-06/FN4  7.65x 107 7.71x 107 441x10° 4.45x10° 6.28x10°  6.33x10°

5 SP01-02/FN5  9.14x 107 9.21x 107 3.97x10°¢ 3.99x10° 6.37x10°  6.42x10°
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Farm Site LCR - As
No.

LCR - Pb TLCR

Male Female Male

Female Male Female Male Female

SP03-04/FN5  1.40x 10°¢ 1.41x 10° 4.17x10°¢

420x10°¢ 6.28x10°  6.33x 10°

SP05-06/FN5  9.73x 107 9.81x 107 407x10°

411x10°¢ 6.56x10°  6.61x 10°

Mean + SD 113x10%  1.14x10°% 429x  434x10° 6.02x10° 6.33x 10°+
241x107  243x107 10+ +242x  +113x  154x100
2.12x 107 107 10°
DISCUSSION 4.00x102 (females). While below critical

This study assessed dermal exposure to
heavy metals among workers at open-system
blood cockle farms in Samut Sakhon, Thailand.
The main findings revealed that arsenic (As),
chromium (Cr), and lead (Pb) were the most
prominent contaminants, with As and Cr posing
carcinogenic risks above the U.S EPA acceptable
level of 1 x 107°.

While non-carcinogenic risks were
negligible (HI < 1.0 for all participants), the Total
Lifetime Cancer Risk (TLCR) exceeded
regulatory thresholds in both sexes—5.47 x 107°
for males and 5.68 x 10° for females—
highlighting potential chronic health concerns.
These results underscore the importance of long-
term  exposure  monitoring in  informal
aquaculture settings.

Heavy metal concentration and exposure
trends

Zinc (Zn) was detected at the highest
concentrations, followed by Cr, Pb, and As.
Cadmium (Cd) and mercury (Hg) were below
guantifiable levels. Notably, As levels in some
locations exceeded U.S EPA residential soil
screening levels, suggesting chronic exposure
concerns. The elevated presence of Cr and As
may reflect industrial or legacy contamination,
calling for targeted source investigations.

Non-carciogenic risk

Hazard Quotients (HQs) for all metals
were below 1.0, indicating no immediate risk
from individual elements. However, Hazard
Index (HI) values exceeded 0.01 at several
sites—particularly SP03-04/FN1—pointing to
potential additive effects. Mean HI values were
4.20x1072 + 4.00x10°3 (males) and 4.30x1072

common and warrants ongoing monitoring. A

thresholds, these findings underscore the
importance of long-term monitoring and
consideration of unmodeled co-exposures (e.g.,
UV, pathogens, or chemical interactions).

Carciogenic risk analysis

Lifetime Cancer Risk (LCR) from
dermal exposure to arsenic (As), chromium (Cr),
and lead (Pb) was assessed. Arsenic and
chromium contributed most significantly, with
mean LCRs exceeding the U.S EPA threshold of
1 x 107 in both sexes. Lead posed minimal
carcinogenic risk. The aggregated Total Lifetime
Cancer Risk (TLCR) reached 5.42x107¢ (males)
and 5.49x107¢ (females), consistently surpassing
the regulatory limit. These findings highlight
potential long-term carcinogenic hazards in open-
system cockle farms and support the need for
routine dermal exposure surveillance within
national health monitoring frameworks.

These elevated risks likely stem from the
known toxicity of As and Cr. Arsenic
accumulates in tissues and disrupts DNA repair,
while hexavalent chromium (Cr®") can penetrate
the skin, produce reactive oxygen species, and
induce mutations even at low exposure levels.(40,
42.

Similar findings were reported by
Wongsasuluk et al. (2021) (31). in Ubon
Ratchathani, where dermal exposure to arsenic in
agricultural soils posed a comparable lifetime
cancer risk. Likewise, Raknuzzaman et al.
(2016)(13) also identified high As levels in
coastal aquaculture farms in Bangladesh,
suggesting potential long-term health impacts.
These regional and international studies support
that chronic dermal exposure to arsenic and other
metals in aquatic or agricultural settings is

similar trend was observed in Phitsanulok
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province(34). while Li et al. (2015) (43).
reported comparable chromium-related risks in
Chinese farming communities.

CONCLUSION

This study demonstrates that blood
cockle farm workers in Samut Sakhon Province
may be at risk of dermal exposure to hazardous
levels of arsenic and chromium, both linked to
elevated carcinogenic potential. While individual
non-carcinogenic risks were below critical
thresholds, cumulative effects—as indicated by
the Hazard Index (HI) and Total Lifetime Cancer
Risk  (TLCR)—suggest long-term  health
concerns.

To mitigate these risks, the following
policy interventions are recommended:
» Promotion and enforcement of of Personal
Protective Equipment (PPE) use during high-
contact farming tasks;
* Routine environmental monitoring of heavy
metals in soil;
» Long-term biomonitoring to validate exposure
models and support occupational health efforts.

These findings provide essential baseline
data for environmental health management in
coastal aquaculture zones and underscore the
need for integrated regulatory strategies. They
also reinforce the importance of revisiting soil
quality guidelines in agricultural areas adjacent to
industrial zones

RECOMMENDATION

This study has certain limitations,
including a small number of purposively selected
farms and the use of international exposure
parameters. These factors may affect the
generalizability and precision of the risk
estimates. Therefore, future studies are
recommended to expand sample coverage, adopt
locally derived exposure data, and conduct long-
term biomonitoring of exposed populations to
validate model estimates and support policy
decisions.
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ABSTRACT

Introduction: Menstrual Hygiene Management (MHM) has been extensively studied in many contexts.
However, menstrual health is not prioritized among displaced women, especially in areas marked by
conflict. In 2019, nearly 250,000 people in Myanmar became internally displaced, and one-third of women
struggled to access MHM sources.

Objectives: This qualitative study explored the challenges of displaced women and girls, their MHM, due
to lack of menstrual support in humanitarian assistance.

Methodology: Our study area is located in Southern Shan State where women living in six camps face
difficulties accessing sanitary and hygiene products. Secondary data from three Focus Group Discussions
(FGDs) among 19 women and girls are used to reveal challenges and responses to MHM among displaced
camp women and girls.

Results: Respondents reported feeling embarrassed and inconvenienced in a male vendor's shop. Besides,
economic problems and social aspects presented challenges for women who were forced to change their
MHM. In their hometown, more than half of the women could afford feminine wash, and in remote areas,
women had access to clean water and traditional antiseptic soap to meet their hygiene needs. Furthermore,
females expressed frustration that it was uncomfortable to use reusable or washable pads at their camps due
to the inadequate area to dry, and several interviewees elaborated on their pain in the lower abdomen and back,
mood swings, and tender breasts during their menstrual cycle.

Conclusion: In conclusion, women in displacement are unable to afford these necessities and change their
menstrual practices due to economic problems, social aspects, and physical and psychological challenges.
Community-based evidence from this study provides potential recommendations for SRH policy
refinement by highlighting a pressing immediate need for humanitarian organizations to include disposable
pads, hygiene materials, and painkillers in the standard packages provided to displaced women.
Keywords: Displaced women and girls, Health disparities, Migrants, Menstrual hygiene management,
Poverty

INTRODUCTION

Menstrual hygiene management (MHM)
has been defined by the United Nations Children's
Fund (UNICEF) and the World Health
Organization (WHO). Effective menstrual
hygiene management (MHM) is guaranteed by
free access to clean, affordable menstrual
products and hygienic, private facilities for
disposal and use, as well as the availability of
clean water (1). Studies in low- and middle-

income countries such as India, Rajasthan,
Mansoura, and Nigeria have determined that
more than 50% of girls have inadequate access to
MHM facilities (2). Period poverty has also been
further compounded in humanitarian situations.
In Lebanese refugee camps, a 2021 study
revealed that the menstrual health of women is
not provided for. Due to the economic crisis,
many women and girls cannot afford sanitary
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products. The inflation renders them
unaffordable. The women are, therefore, forced
into period poverty, limiting their access to
essential menstrual products (3).

In Myanmar, political conflict and
violence have led to severe displacement, further
exacerbating menstrual hygiene challenges. In
2019, nearly 250,000 people were internally
displaced, with one-third of vulnerable women
and girls struggling to access MHM resources. In
Kutkai, Northern Shan State, many displaced
women and girls live in cramped conditions, with
rooms as small as 10 by 15 feet, providing
inadequate privacy for changing sanitary pads

4.

Contextual Background of Camps in Taunggyi
and Nyaung Shwe

Research primarily focuses on displaced
women and girls living in camps within the
Taunggyi and Nyaung Shwe districts of Southern
Shan State, Myanmar. The women and girls were
relocated originally from conflict-affected
regions of Kayah State and Northern Shan State.
Those areas have experienced prolonged armed
conflicts regarding ethnic armed organizations
and the Myanmar military. In Kayah State,
intense conflict contributed to the displacement
of over 170,000 citizens and many sought refuge
in Southern Shan State. In that area, the majority
of ethnic groups are the Karenni (Kayah) and
Shan communities (5).

Southern Shan State is one of the three
administrative zones of Shan State adjacent to the
north of Thailand and Laos. Taunggyi, Kalaw,
Nyaung Shwe, and Pindaya are the main cities in
Southern Shan State. The study areas are located
in southern Shan State, especially in Taunggyi
and Nyaung Shwe. In Nyaung Shwe, there are
seven camps: (1) Teit Nan Pagoda, (2) Yangon
Kyaung, (3) Mine Li, (4) Phaung Daw Thi, (5)
Paung Daw Side Pagoda, (6) Mahar Yan Aung,
(7) Law Ka Mar Ya Zein Pagoda, and one camp
in Taunggyi — (1) Bhu-ya Kone.

When displaced, there were no specific
IDP camps in Nyaung Shwe, but a small camp
was established in Taunggyi. The Taunggyi
camps are in hard-to-reach areas and
menstruating women face limitations in accessing
materials, mainly, and financial barriers.
Displaced women rely on the neighborhood

shops which have limited materials, brands, and
types due to geographical distance. The
establishment designs in household settlement
give provide displaced families with adequate
private spaces, allowing menstruating females to
manage their hygiene properly. Nevertheless, two
to three households share toilets which are
covered by wood and waterproof canvas, and
some toilets use zinc sheets for covering. All the
restrooms are located in public areas, and there
are a few dustbins around the camps, but most
people use woven-rice bags to manage their
waste.

Displaced women from Nyaung Shwe
lived in a religious building, a monastery because
there was a large number of displaced families
relocating to Nyaung Shwe, where they did not
have a specific area for establishment. Therefore,
many displaced families have crowded into
monasteries, where women have difficulties
finding private space, covered by water-proof
canvases and blankets. In the buildings, all
families share their electricity bills, water
expenses, food, and use common bathrooms,
restrooms, and a kitchen. Among camps, a little
girl has access to gender segregated toilets, but
few females deal their hygiene in common toilets.
Despite that, the camps are situated near the
markets and neighbourhood shops, so they do not
have specific challenges, except for logical
barriers and material shortages.

Along with providing evidence, the
research relied on secondary data to fill the gap
and offered guidance on MHM in humanitarian
assistance. A qualitative approach was conducted
in two diverse humanitarian response settings in
Taunggyi and Nyaung Shwe. Unlike the other
reviews, the secondary source had a strong
strength in revealing the challenges faced by
women and girls during the conflict period. The
observations highlighted that displaced women
had been experiencing difficulties and barriers in
managing their menstruation due to the logistical
crisis and inadequate space. Key questions
guiding the review included: What are the
challenges to accessing menstrual products in
displacement camps, and how do women in the
IDP camps respond to those challenges? The
primary objective is to investigate the challenges
that affect women's and girls' MHM, including
economic and sociocultural challenges.
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Theoretical framework

This study is grounded in the Socio-
Ecological Framework (SEF) which helps
identify the challenges women and girls face and
analyze the insightful findings at each level that
impact MHM. The framework assesses five key
factors: individual (intrapersonal), interpersonal,
community, organizational, and policy/enabling
environment in alignment with the UNFPA's
menstrual health approach. By applying this
framework, the study can help address the
challenges in menstrual support for displaced
women in crisis settings. The study also considers
access, dignity, and rights as key dimensions that
influence menstrual health support. The research
highlights community-based evidence of the
barriers and potential gender-transformative
solutions in humanitarian assistance. Hence, this
content analysis examines the challenges of
MHM by identifying barriers, coping strategies,
and social stigma, for displaced women and girls.

METHODOLOGY

This study employed a qualitative
research method approach using secondary data
from focus group discussions collected by Doh
Eain Organization to find menstrual hygiene
management (MHM) in internally displaced
persons (IDP) camps. Doh Eain Organization is a
Yangon-based social enterprise in Myanmar with
the purpose of urban regeneration, heritage
conservation, and community development. The
secondary goal is to explore how women respond
to MHM situations in displaced camps, and to
provide recommendations for humanitarian aid in
displaced camps based on evidence findings. The
data sources are supportive revealing challenges
women face in accessing menstrual hygiene
support, which become more prominent during
the pandemic and in certain political situations.
Additionally, research about Myanmar displaced
women is limited, and if the events are not
reported in the research, formulating the
menstrual policies would be difficult in the future,
and all displaced women would be
underrepresented soon.

In 2021, an online survey in Yangon
revealed that most women and girls purchased

menstrual hygiene products from grocery stores,
spending an average of 2,000 — 3,000 mmk
monthly. Based on findings, the Sanitary Voucher
Pilot Assistance (SVPA) project was launched in
peri-urban areas in Yangon funded by the UNFPA
Myanmar in 2022 to assess the effectiveness of a
voucher system during the crisis.

With funding from UNFPA Myanmar,
the Sanitary Voucher Assistance (SVA) Pilot was
designed to last for 4 months from September
2024 to January 2025. Two community-based
associations — the Taunggyi Education Learning
Hub and Shwe Nyaung Pin Rescue, a rescue
organization operating in Nyaung Shwe after
being originally operated in Loikaw, were
selected to collaborate as regional partners (RP)
based on youth Ileadership and previous
experience distributing hygiene products in
camps.

Additionally, focus group discussions
were conducted to achieve a deeper
understanding of the use of menstrual hygiene
products among beneficiaries at the camps. The
focus group discussions involved 19 participants,
divided into three groups of 6 to 7 participants
each. Project members and regional organization
members in Bayargone Village, Nyomee Village
Tract, Taunggyi carried out the first group. The
other two groups were conducted at Law Ka Mar
Ya Zein Pagoda in Nyaung Shwe. In the selection
process for FGDs, regional partners assisted in
identifying participants based on specific criteria,
including women aged between 15 and 49.
Typically, Southeast Asia women experience
menopause around 51 years old; however, women
in interviews are up to 50 years old and they
reported that they still have menstruation. On the
other hand, older women's involvement in
interviews was greater than that of teenagers
because adolescents had few braves to answer the
questions. In contrast, the women were bold
enough to speak out about their menstrual
management. However, empirical evidence from
Asia populations is limited due to differences in
ethnicity, and the findings from Western
populations may not apply to Asian population
(6).

Doh Eain Organization approved the
request to use the secondary data on February 20,
2025. The data was allowed to access FGDs
without participants' identification. During the
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interviews, the participants were asked to record
their consents and handwrite their responses.
Regional partners informed each woman and girls
about the purpose of the data, which would be
expressed in the report.

The researcher utilized content analysis
to explain general relationships between
predetermined  keywords, categories, and
variables. To ensure the reflection of codes and
themes on reality, the researcher independently
examined the data.

The Institutional Review Board of the
Institute for Population and Social Research
(IPSR-IRB) at Mahidol University approved
(COA: IPSR-IRB-2025-031 issued on May 29,
2025) for ethical clearance for this study. The
researcher also assured that data analysis,
interpretation,  presentation, and  storage
procedures adhered to IPSR-IRB ethical
standards.

RESULTS
Challenges to MHM Access
1. The Economic Impact in Menstrual Access
The unemployment conditions and
increasing price of products were significant
consequences in accessing the menstrual materials
and supplies in remote areas. The donations
provided strong menstrual support for displaced
women and girls in the camps.
A woman said,

"There is no difficulty for me when |
relocated here for the first time because residents
came to donate each woman one pack. But now, no
one is donating to us anymore. If | have the money,
there's no problem. When | run out of money, it
becomes difficult.” P 06 (55 years), from Nyaung
Shwe camp, P 08 (50 years old) and above, and P
11 (40-49 years), from Nyaung Shwe camps, also
highlighted the same response.

While others were comparing the price
difference before and after the condition, one
participant from Nyaung Shwe camp pointed out
that the geographical distance was a main reason
for pricing being double.

"Now the products are expensive in shops.
1 think it’s because of the transportation costs. And
home shops do not sell a full category of products.

Personally, 1 do not want to borrow from others,
that is why | use the products donated by public
hospitals, but the quality is poor. " (P 13, 30-39
years, Nyaung Shwe camps)

Despite the prices of materials increasing
at shops, all participants reported that there were
no budget constraints, and household expenses
were shared and saved for purchasing the
materials.

"Even though the materials are
expensive, I still have to buy for myself." (P 01, 40-
49 years, and 02, 40-49 years, Taunggyi camp)

"I manage expenses on my own. I do not
set a fixed amount on those supplies. I buy them,
even though prices are higher. " (P 18, 40-49 years,
Nyaung Shwe camps)

2. Materials Constraints and Quality of Materials

In the meantime, material shortage was an
additional challenge in accessing affordable items
in camps. Displaced women had limitations
regarding product consumption during their
menstrual cycle due to a lack of menstrual products
lack in home shops.

A woman, from Nyaung Shwe camps,
(40-49 years) said her difficulty, "Here, I have to
find the materials everywhere, but most shops sold
out. Because not every store sells menstrual
products. I have a heavy flow, so daytime pads
don't last, and night-use pads work for me only.
Those products are not available at the home shop,
so I have to go to the market. "

More than half of the women reported
using the modern method — disposable pads — to
manage their menses at their homes. However, one
participant said that "I do not use any materials
while staying at home, I stay in my pants only. " (P
01, 40-49 years, Taunggyi camp)

Menstruators preferred to use disposable
pads during their menstruation because they were
effective. They answered that their preferences for
modern materials included longer-lasting, longer
length, thickness, adhesion, and they felt insecure
while using them. Generally, daytime-use sanitary
pad packs contain 10 pieces per pack, and
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nighttime-use packs include either 4 or 8 pieces per
pack. However, the quantity may vary depending
on the brand.

One individual said, the quality and
availability of the materials, "Some fray a bit, but
these materials stay in place. As | cannot afford
them, and sometimes shops run out, | switch to
others, but the quality is poor, and they are not as
good as the preferred brands. " (P 01, 40-49 years,
Taunggyi camp)

Another woman also mentioned a
traditional method using cloth pads — that is often
employed while staying at home. A significant
number of women clearly expressed frustration
about using cloth pads due to quality of cloth and
space constraints.

"I like sanitary pads. I have tried
washable pads before, but they are not good for
me, when I ride a motorbike. I like at a monastery;
we don't have space to hang up our
undergarments. Moreover, they are fabric, and it is
a bit rough, that is why I do not use them
anymore." (P 12, 30-39 years, Nyaung Shwe
camps)

All women bought the materials ahead of
time before their menses to get prepared. Some
bought one pack while others bought three packs
in advance. However, the products were available
when women needed them in an urgent situation.
Women mentioned, "I rush to buy the items from
the home shop in an urgent situation, but I cannot
get the products 1 like. " (P 13, 30-39 years,
Nyaung Shwe camps)

Women's Responses to MHM in Displacement
Settings
1. Purchasing Patterns and Sanitary Protection
Materials of Menstrual Items

Menstruation is stigmatized. Many
respondents expressed their purchasing patterns
which varied from one to another. More than half
of the respondents could expliitly describe what
they wanted at shops, whereas some pointed out
the products because they felt embarrassed. Other
participants applied a discrete word "Bread" to
depict their needs at shops.

"When buying the sanitary pads, I ask the
shopkeepers...can 1 have monthly pads or

women's product?” (P 14, 20-29 years, Nyaung
Shwe camps)

Each woman's menstrual cycle is
divergent from time to time. Many individuals
spend a minimum of 3 to maximum of 4 pieces
per day and a minimum of 1 to a maximum of 4
packs per cycle. When participants were asked
about their household dynamics, nearly all
respondents confidently described making the
decision-making process themselves. At the same
time, the adolescents allowed their parents to
manage their MH.

"l do not use only one item; I use
whatever my mother buys me." (P03, 14-19 years,
Taunggyi camp)

"I use what my mother buys me, because
she gets exactly what I need."” (P05, 14-19 years,
from Taunggyi camp)

When asked about their purchasing
habits, five participants answered that they
bought materials near their homes because of
geographical distance. Women told their
difficulty, "I buy the materials at the home shop
as [ cannot travel far to get to the big shops." (P
01, 40-49 years, from Taunggyi camp)

"l can only buy it from home shops. |
cannot go to the market because I do not have a
motorbike. In our camp, street vendors sell
vegetables from a cart; we rely on them for daily
groceries.” (P 02, 40-49 years, Taunggyi camp)

Many women had access to materials at
the market because home shops and the market
had different prices.

"l always buy my own supplies at the
market because home shops charge a little bit
than the market. Even if the price difference is
100 or 50 mmk, I go to the market. Logically, it is
a 200 or 300 mmk difference between the market
and home shops. Luckily, it is not too far from our
camps, so 1 just walk there to get what [ want." (P
07, 40-49 years, Nyaung Shwe camps)

Participants commonly depicted that a
shop selling only women's and children's
products was their preferred shop type. In the
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meantime, some expressed interest in the home
shops because they thought there would not be
fewer people around and it would be easy to get
there.

"There will not be lots of people around,
and I think I can get there easily." (P 13, 30-39
years)

"I can get everything that I need in one
store. It seems like a complete set because I can
buy both children's and women's products
altogether.” (P 06, 50 years and above, Nyaung
Shwe camps)

Many individuals feel comfortable
buying menstrual products at female vendors'
shops because it is convenient to speak out about
what materials are required.

"When I buy them, I get from female
vendors' shops. If a man is selling or sitting
around, I could not ask about the items, and I pick
up another item instead.” (P 13, 30-39 years,
Nyaung Shwe camps)

The majority of women avoid male
vendors when purchasing materials because they
feel embarrassed about revealing their needs. One
participant said,

"[ feel shy. I have an inner conflict and
uncertainty whether I should speak up or not.
Even at regular shop, I walk away if there is a
man selling, and then I come back when there is
a woman." (P 10, 40-49 years, from Nyaung
Shwe camps)

All menstruators feel insecure about
seeing their menstrual materials when they carry
them from the shops, therefore, many ask the
shopkeepers to pack them in a black, single-use
plastic bag. One individual expressed,

"Female vendors understand well. They
discreetly pack them in a bag. Some have no
experience, and use transparent bags, so it feels
so awkward to hold." (P 02, 40-49 years,
Taunggyi camp)

2. Discarded System of Used Menstrual Materials

A general of participants is that menstrual
health management is adequately addressed
during their camps. The overall situation for
women is that disposal facilities for used
disposable pads were woven rice bags placed in
the bathrooms.

"I prefer disposable pads, and I do not
like cloth pads. As there is nowhere to dry them,
and this is not my home, it is too crowded. When
1 throw them away, I wrap my used sanitary pads
in black, single-use plastic bags, then I put them
into woven rice bags, which are placed in the
bathroom. There is no bin inside the toilet
because it is dirty. The woven rice bags are
placed for those who dispose of them in a pit
latrine. The garbage truck picks up the trash bags
every Tuesday, so we discard them at that time."
(P 16, 40-49 years, Nyaung Shwe camps)

3. Menstruation-related Hygiene Habits

Displaced women had access to clean
water with some charges in the camps; however,
a traditional antiseptic soap, named Carbolic
soap, was used as an external topical wash for
menstrual hygiene.

"When I get intense vaginal itching, I use
feminine wash - PH care, in my hometown as |
can get it at any time. But now, I mostly use body
soap but not all the time." (P 02, 40-49 years,
from Taunggyi camp)

"l have to buy clean water for use. The
water from the artesian well costs 3,000 mmk per
unit, and the seller pumps it using a generator.”
(P 03, 14-19 years, Taunggyi camp)

"l use carbolic soap because it is
antiseptic, and body soap is too expensive.” (P 04,
50 years and above, from Taunggyi camp)

Although Dbeliefs are part of the
restrictions in MH, no such restrictions exist in
Buddhism. However, all females agreed with one
participant's answer about not taking shower very
often and not washing hair during menstruation.
One of the females energetically mentioned that

"l have one friend who has no bleeding
for six months. When the physician advised her,
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she started taking blood-regulating medicine.
That is why I told her not to take a shower very
often, and not to wash her hair during menses."
(P 07, 40-49 years, Nyaung Shwe camps)

4. Certain Menstruation-related Health
Conditions: Psychologically and Physically

A large number of interviewees spoke
significantly about awareness of their mental and
physical pain during menstruation. They felt
small, impatient, easily frustrated, insecure, and
mentally uncomfortable. Others expressed their
physical pains such as backaches, abdominal
pain, breast tenderness and cramps before their
menses.

"[ feel impatient at that time. When I do
household chores, I get exhausted and feel
uncomfortable.” (P 02, 40-49 years, Taunggyi
camp)

"I have pelvic inflammation, my body
muscles are sore, and my breasts are tender, so |
know my period is coming soon." (P 18, 40-49
years, Nyaung Shwe camps)

Relying on traditional remedies is
common among Burmese women for curing their
pain and regulating-blood flow, especially in
menstrual health management. The majority of
women rely on traditional medicine and
homemade remedies to heal their menstrual
pains.

"If I have abdominal pain, I mix turmeric
powder with salt.” (P 13, 30-39 years, Nyaung
Shwe camps)

"Before I relocated here, I could afford
iron supplements, E-posoft, but now I cannot. If |
have lumbar pain, I take iron tonic, Ferrovit. If |
cannot afford that, I drink turmeric powder in hot
water. The adolescents refuse to take this; they
cannot stand the taste." (P 18, 40-49 years,
Nyaung Shwe camps)

One of them sadly expressed her feelings,
"My daughter has pains such as dizziness

and abdominal pain, so I make her take
traditional medicine called "Maha Phyay Say"

and watch her closely. Because my husband
passed away suddenly death to suffering from
abdominal pain, which terrifies me for my
children's safety. Also, the clinic is far from here."
(P 16, 40-49 years, Nyaung Shwe camps)

"Sanitary pads and pants are essential
for me. [ take a traditional remedy known as "Ke-
thi-pan", when I have period.” (P 04, 50 years and
above, Taunggyi camp)

DISCUSSION

This research represents a new approach
to defining inclusive menstrual support in crisis
settings and to developing humanitarian
assistance policies that address the specific
menstrual needs of displaced women and girls in
Myanmar, specifically in Taunggyi, and Nyaung
Shwe, Southern Shan State. Displaced women
and girls have logistical challenges, material
constraints, inappropriate hygiene habits,
physical and psychological pains, and non-
verifiable medical information. At present,
materials costs, and constraints pose challenges to
menstrual support, while hygiene habits and
menstrual-related remedies limit women's ability
to manage their menstrual health, making it
difficult to afford the menstrual supplies and
materials.

Extraordinary, women and girls could
manage their MH with their capabilities at their
camps. Nonetheless, their coping strategies were
not verifiable to ensure their menstrual hygiene
safety. Then, these became additional risks to
maintaining good hygiene habits during their
menstruation due to the lack of menstrual health
education. In the literature, the researchers
pointed out that women experience the menstrual
health during the period and pre-menstruation
time with different symptom and unstable mental
issues. A woman living with those symptoms
possess the high risk of
such as sexually transmitted infection during
menstruation (7).

Additionally, menstruators concerned
about other females' menstrual health, and their
responses were spread generously without
verifying with physicians. These practices
increase the potential risk of infection. Further
investigations should explore the menstrual needs
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of displaced women and girls in depth for
humanitarian assistance.

At both the intrapersonal and
interpersonal levels, the main challenge is
financial  limitations;  however,  material
constraints and hygiene habits were additional
challenges at the intrapersonal level. The issue is
also an economic and material burden on all
females and their households in high-income
countries, where period poverty was not
considered a priority in countries' policies (8).

At the community level, the shops of
male vendors hindered women's access to
materials. Due to cultural constraints,
menstruators claimed black single-use plastic
bags to wrap their purchased pads to carry on
their way back home. This is because in
Myanmar, it is a habitual thing for people to stare
at women if the sanitary packs are held and
carried in front of them. Therefore, women want
to avoid the eye-catching behaviors. In contrast,
many residents believe that menstrual blood is
dirty, and women also see their used pads as
miserable, that which is why they apply a black
single-use plastic to wrap them before placing
them into the trash bins. The misperception is
more prominent in low-resource countries than in
high-resource ones, that menstruation is the body
of impurity (9). Menstruation is an impurity or
uncleanliness and the major religions' views
about menstruation are striking. These taboos
exist across religions and cultures, and some
include isolation, separation from religious
services, and restraint from sexual intercourse.
Even though there is no evidence to provide about
impurity, every major religion regards
menstruating women as impure (10).

Despite Buddhism being dominant in
most of Southeast Asia such as Myanmar,
Cambodia, Laos, Sri Lanka, and Thailand, the
Buddha does not endorse restrictions on
menstruating women (9). Nevertheless, cultural
beliefs shape the expectation that women should
hide their garments, especially in front of men. In
Myanmar, a traditional cloth worn around the
lower body, the longyi, is associated with the
lower part of the body, and it can diminish men's
power (pon), which is a spiritual power or dignity.
At the organizational level, donated products
often had poor quality and did not align with local
cultural beliefs; therefore, it is necessary to

consider the camp's condition and facilities when
aiming to be a gender-transformative
intervention. Although clothing pads are
sustainable and beneficial in protecting the
environment from their impacts, the barriers for
displaced women include limited infrastructure,
such as access to private washing and drying
facilities for clothes. The clothing pads became
incorrect sanitary materials, which women were
unfamiliar with and uncomfortable using.

The study highlighted a wvariety of
perceptions of coping strategies in MHM.
However, the last case information of the study is
understood as being constrained by material
factors, including geographical distance and poor
economic status, as well as issues with sanitary
protection, disposal of menstrual supplies, non-
verification of hygiene habits, and access to
medical remedies, which can exacerbate physical
and psychological pains — factors that contribute
to their, limited menstrual knowledge.

CONCLUSION

This research investigated the significant
challenges to menstrual support accessibility for
displaced women and girls in Myanmar,
specifically in Taunggyi and Nyaung Shwe,
Southern Shan State. The challenges involved
logistical and materials constraints, the
involvement of male vendors, and physical and
psychological strains.

RECOMMENDATION

The research provides support for
formulating menstrual support policies in
humanitarian assistance for this vulnerable
population, regardless of their economic status
and material constraints. In the next stage, these
challenges will be a possible direction to address,
and existing humanitarian support will be
outperformed. It should consider the human-
centered design (HCD) approach, an innovative
idea for problem-solving (11). In addition, the
HCD model aims to accelerate the process by
which people handling the issue seek solutions
through techniques that encourage participation,
communication, and empathy (12). Eventually,
the menstrual support system in humanitarian
settings can be upgraded to include underwear,
sanitary pads, reusable bags for storing and
carrying pads, unused paper for disposal, mild
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painkillers, feminine wash, and detergent in each
humanitarian assistance package as a basic need,
with consideration for end-users and their
preferences. Overall, menstrual support policies
can be formulated as a basic need in each
humanitarian assistance for displaced women and
girls.

LIMITATIONS

Whilst the findings are unique, there
were limitations. Firstly, the secondary source
relied on a purposeful sampling process because
the FGDs were conducted directly with the
confirmed participants. Additionally, as the
secondary data were limited, the observations
were also limited due to the focus on specific
geographic areas withing Southern Shan State.
Therefore, the findings would differ for different
socio- demographic characteristics. In contrast,
the majority of the participants were more than 50
years old due to the constrained evidence
regarding the menopause age of Myanmar
women, and the responses of the younger
generation could not be covered because of their
shame.
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ABSTRACT

Introduction: Over 4.2 million Myanmar migrants are estimated to reside in Thailand. Migrants have
become one of the major health issues because of their unmet needs for living and limited support. The
prevalence of mental health disorders is higher among the migrant population. A previous study among
Myanmar migrant workers in Thailand showed that approximately 50% had depressive symptoms.
Subjective well-being (SWB) is recognized to predict and decrease the onset of depression and suicide. It
consists of two distinct components: cognitive well-being (life satisfaction) and affective or emotional well-
being. Therefore, studying SWB and its influencing factors offers valuable insight into migrant’s quality of
life. While most studies have focused on the mental health disorders among migrants, a few have explored
their SWB conditions and the associated factors. Therefore, this study aimed to assess SWB among
Myanmar migrant workers in Mae-Sot District and to evaluate its association with socio-economic
challenges, neighborhood environments, and health-related factors.

Objectives: The study aimed to assess SWB among Myanmar migrant workers in Mae-Sot District and to
identify its associated socio-economic challenges, neighborhood environments, and health-related factors.
Methodology: A descriptive cross-sectional study was conducted among 265 participants aged 18 years
and older who resided in Mae-Sot for at least 6 months. A face-to-face interview was conducted using
structured questionnaires adapted from validated standard questionnaires. Descriptive analysis and Chi-
square test were performed using SPSS version 27. Finally, Multiple logistic regression analyses were
performed to evaluate the determinants of SWB.

Results: A total of 265 Myanmar migrant workers participated in this study. Among them, 130 (49.1%)
were male and 135 (50.9%) were female. Nearly half of the participants (49.4%) were highly satisfied with
their lives, and 66.4% of participants had a positive emotional balance. In regression analysis, income
inequality, income instability, and income growth opportunity were significant predictors of both life
satisfaction and affect balance. Participants’ self-reported health status and accessibility to healthcare
services were positively associated with life satisfaction, while their stress level was inversely associated
with positive emotions.

Conclusion: The study proved that the SWB of Myanmar migrant workers in Mae-Sot is influenced by
various socio-economic factors such as income inequality, income instability, income development
opportunity, social support, and social discrimination. The results point out the need for interventions to
improve economic conditions, social environment, and a fair workplace to promote their well-being. Future
studies should consider a longitudinal method to explore the causal relationships or a mixed method to get
in-depth details of their challenges.

Keywords: Subjective well-being, Health-related factors, Neighborhood-environment, Socio-economic
challenges, Myanmar migrants
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INTRODUCTION

People leave their home country for job
opportunities better future, security reasons,
education, and forced displacement (1).
According to the United Nations (UN) data in
2020, approximately 3.6 percent of the global
population was living outside their home
countries (2). In 2022, international migrants
made up to 4.7% of the total global labor force,
playing an important role in the global economy

(3).

According to the  International
Organization for Migration (IOM) in 2024,
Thailand is one of the top three host countries for
international migrants in the Southeast Asia
Region, with 5.3 million non-Thai individuals in
the country (4). As of March 2024, 2.3 million
Myanmar nationals are working as registered
workers in Thailand, representing 70% of total
registered migrants (5).

While people migrate to find better
opportunities and improvement in living
conditions, in post-migration, migrants usually
face wvarious socio-economic stressors like
unfairness, low wages, a dirty and dangerous
working environment, job insecurity, and
language difficulties. Furthermore, ignoring
foreign credentials, facing discrimination, and
lacking social and professional networks in the
host country can hinder the process of securing
employment (6,7). Living in overcrowded areas
with poor air quality, hygiene, and sanitary
services increases the risk of infectious diseases,
including respiratory infections. Exposure to
social and environmental risk factors, changes in
lifestyle, and improper behavioral risk factors
also increase the prevalence of common non-
communicable diseases (8). Furthermore, Health
is a fundamental right for all human beings, but
accessibility to equitable healthcare is doubtful
among the migrant population. Even with a legal
status, many informal barriers limit accessibility
to necessary healthcare (9).

Migration and health are closely related,
as residential and working environments have a
significant impact on both physical and
psychological well-being (10). The lack of basic
living necessities and limited support has turned
migration into a health concern (1). According to
the World Health Organization (WHO), 1 in
every 8 people around the world is living with

mental health disorders, where anxiety and
depressive disorders are the most common.
Adverse life events like unemployment, loss of
close relatives, and traumatic events are usually
associated with depression (11). In addition, more
than 720,000 people die by suicide every year
(12). Meanwhile, the prevalence of depression
and anxiety is higher among refugees and
migrants (8). A study conducted among migrants
in the UK stated that new migrants experienced a
high prevalence of poor emotional well-being.
Unemployment, living in poor conditions,
inadequate social support, poor language ability,
and being victims of discrimination are
associated factors for worse emotional health
(13). In addition, a study conducted among
Myanmar migrant workers in Malaysia showed
that 79.2% of participants had poor mental well-
being, and duration of stay in Malaysia and not
getting financial aid when sick were associated
with poor mental well-being (10).

Well-being is through the hedonic and
eudemonic distinction. The hedonic well-being
refers to the pleasure and positive feelings,
whereas eudemonic well-being refers to a sense
of meaning, purpose, and fulfillment in life (14).
Principally, hedonic well-being typically includes
measures of positive emotions, negative
emotions, and life satisfaction (14).

Subjective well-being (SWB) refers to a
person’s perception of their life as desirable,
pleasant, and good, regardless of how other
people see it. The key characteristics of SWB are
that it is inherently subjective and merely requires
objective conditions like health, wealth, comfort,
and virtue. It includes positive indicators and is
not only defined by the lack of negative factors
(15). Positive and negative emotions define the
affective well-being component, while life
satisfaction defines the cognitive or evaluative
well-being component (14).

The relationship between SWB and
health is an important area of study, and
psychologists have focused on the relationship
between SWB and mental health. It is found that
SWB levels are more significantly associated
with mental health than other objective measures
(16). Therefore, studying SWB can provide new
information about social, economic, and health
conditions of the population for policy-making
decisions.
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In Thailand, suicide rates have increased
by 32% between 2017 and 2022, with a reported
31,402 suicide attempts in 2023 (17). In a study
among patients with major depressive disorder,
the prevalence of suicidality was 64.0% (18).
Furthermore, in a study among Myanmar migrant
workers in southern Thailand, the prevalence of
depressive symptoms was 53.03% of the
participants, and was significantly associated
with their living and working conditions (19).

Mae Sot district hosts the highest number
of non-Thai individuals along the Thai-Myanmar
border (20). The majority of migrant workers
there do not have a working contract, and there is
also a high level of irregular workers who are
poorly paid (21). While numerous studies have
focused on the mental health disorders among
migrants, a few have explored their SWB
conditions and the associated factors. Therefore,
this study aimed to assess SWB among Myanmar
migrant workers in Mae-Sot District and to
identify  its  associated  socio-economic
challenges, neighborhood environments, and
health-related factors.

METHODOLOGY
Study Design

It is a cross-sectional design conducted in
Mae Sot District, Tak Province, Thailand. In Tak
province, the Mae-Sot district was selected
purposively based on the high population of
Myanmar migrant workers there. Then, in the
Mae-Sot district, Mae-Pa, Mae-Tao, and Mae-Sot
subdistricts were selected randomly. Inclusion
Criteria were Myanmar migrant workers aged 18
years and above who have been residing in Mae-
Sot district for at least 6 months consecutively.
Participants who met the criteria and were willing
to participate in the study were selected by the
Voluntary Sampling method. Data collection was
performed between 1% of June and June 30", and
the 265 participants were included for the
preliminary analysis of the study.

Data Collection Procedures

After getting approval from the Ethical
Committee for Research Ethics (MU-CIRB),
with COA No. MU-CIRB 2025/184.2905. The
participants were informed about the nature and
purpose of the study, and written consent was
taken. A face-to-face interview was conducted

using structured questionnaires in the Myanmar
language. The researcher filled in the
participants’ responses in electronic form using
the KOBO toolbox. No personal data of the
participants was recorded, and the collected data
were checked and monitored daily by the
researcher to control the quality of the data.

Research Instrument

The structured questionnaire set was used
as the measuring instrument of the research. It
was developed and adapted from questionnaires
and standard measurement tools. In health-related
factors, perceived stress levels were measured
using the Perceived Stress Scale (22), while in
social factors, social discrimination and cultural
difference were measured using the Everyday
Discrimination Scale (23) and the Cultural
Distance Index (24), respectively. In addition,
participants’ perception of job insecurity was
measured by the Job Insecurity Scale (25). In
addition, Subjective well-being was measured by
using the Satisfaction with Life Scale (26) and the
10-item Positive Affect and Negative Affect
Schedule (PANAS) short-form in this study (27).
Item-objective congruence (I0C) was calculated
based on the evaluation by the three experts.
Based on the results, the questionnaires were
modified for content validity before they were
translated into the Myanmar language. After that,
a pilot study was done among 30 Myanmar
migrant workers in Nakhon Pathom for the
reliability test. Cronbach’s alpha value was
calculated for each variable, and a value of > 0.7
was accepted, while irrelevant items were
removed, and the questionnaire set was finalized.

Data Analysis

The study included 265 participants in
the data analysis process. Data analysis was
performed using IBM Statistical Package for the
Social Sciences (SPSS) software version 27.
Firstly, descriptive analyses were employed
before Chi-square analyses were performed to
find the possible association between the
variables. Then, multiple logistic regression
(MLR) was performed to identify the
independent predictors of both life satisfaction
and affect balance. Variables with a p-value <
0.25 in bivariate analysis were included in the
initial regression model. A stepwise backward

219

College of Public Health Sciences, Chulalongkorn University, Bangkok, Thailand



The 16" International Graduate Students Conference on Population and Public Health Sciences (IGSCPP) July 14, 2025

approach was used to remove non-significant
variables systematically. Adjusted odds ratios
(AOR) with 95% confidence intervals (CI) were
calculated, and the variables with p-values less
than 0.05 were considered statistically
significant.

Ethical Consideration

In the context of research on humans,
ethical approval was obtained from the Central
Institutional Review Board (CIRB) of Mahidol
University with the approval number MU-CIRB
2025/184.2905. The nature, objectives, and
purposes of the study were explained to the
participants. For those who were willing to
participate in the research, written consent was
requested. During the interview, no personal
information was recorded. All the information
acknowledged during the survey is kept

confidential and can only be accessed by the
researchers.

RESULTS

A total of 265 Myanmar migrant workers
participated in this study. Among them, 130
(49.1%) were male and 135 (50.9%) were female.
SWB was evaluated based on its two distinct
components:  evaluative  well-being  (life
satisfaction) and emotional well-being (affect
balance). According to the SWLS scores, nearly
half of the participants (49.4%) were categorized
as having high life satisfaction (median = 19, QD
= 6, Min = 5, Max = 35). In the affective well-
being, 33.6% of the participants had a negative
affect balance, while 66.4% of participants had a
positive affect balance (Median = 4, QD = 4.5,
Min = -16, Max = 18).

Table 1 Frequency of Life satisfaction (SWLS) and Affect Balance

e Number Percentage
Characteristics Category (n) (%)
Life satisfaction Low satisfaction 134 50.6%
High satisfaction 131 49.4%
(Median =19, QD = 6, Min = 5, Max = 35)
Affect Balance Negative Affect &9 33.6%
Positive Affect 176 66.4%
(Median =4, QD = 4.5, Min =-16, Max = 18)
Table 2 Socio-Demographic Characteristics of the participants (n=265)
Individual Characteristics Category Number (n) Perzf/n)t age
(1]
Sex Male 130 49.1%
Female 135 50.9%
Age 18-29 79 29%
30-39 87 32.8%
40-49 66 24.9%
>50 33 12.5%
(Median =35, QD =17.5,
Min = 18, Max = 61)
Marriage Married 210 79.2%
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Individual Characteristics Category Number (n) Per:f/n)t age
o

Single 48 18.1%
Divorced/ Separated 2 0.8%
Widow 5 1.9%

Education No formal Education 16 6.0%
Primary School 91 34.3%
Secondary School 79 29.8%
High School 56 21.1%
College or higher 23 8.7%

Thai Language skill Bad skill 198 74.7%
Good skill 67 25.3%
(Median= 6, QD = 1.5, Min =1,
Max =11)

Occupation Agriculture 56 21.1%
Construction 83 31.3%
Factory 27 10.2%
Domestic workers 7 2.6%
Others 92 34.7%

Household Income Low Income 149 56.2%
High Income 116 43.8%
(Median = 9000, QD = 3,500,
Min = 1,500, Max = 48,000)

Household Number Small Household 213 80.4%
Large Household 52 19.6%
(Median = 4, QD = 1, Min = 1,
Max =11)

Registration Status Documented 138 52.1%
Not documented 100 37.7%
Don’t want to mention 27 10.2%

In Table 3, Chi-square analyses showed
only income, occupation, and registration status
were significantly associated factors among
socio-demographic factors, while other factors
such as age, sex, marital status, language skill,
and household number had no association with
life satisfaction. All health-related factors are
significantly associated with life satisfaction. In
social challenges, perceived social discrimination

and income inequality had an association with life
satisfaction, while crime experience and cultural
difference did not. In economic challenges, apart
from the employment status of the participants,
other factors had a significant association with
life satisfaction. In the context of the neighboring
environment, accessibility to green spaces and
facing environmental hazards had no association
with satisfaction with life. (Table 2.)
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Table 3 Association Between Independent Variables and SWLS

SWLS Level Chi-square
Independent Factors Category Low High «
n (%) n (%) p-value

Sex Male 68 (52.3%) 62 (47.7%)  0.310 0.578
Female 66 (48.9%) 69 (51.1%)

Age Young adult 85 (51.2%) 81(48.8%)  0.073 0.788
Old adult 49 (49.5) 50 (50.5%)

Marital Status Married 105 (50%) 105 (50%) 0.130 0.719
Single or other 29 (52.7%) 26 (47.3%)

Education Secondary school or 92 (49.5%) 94 (50.5%) 0.304 0.581
Eis;h school or above 42 (53.2%) 37 (46.8%)

Language Skill Low skill 104 (52.5%) 94 (47.5%) 1.203 0.273
High skill 30 (44.8%) 37 (55.2%)

Income

Household Number

Occupation

Register Status

Self-reported Health
Status

Perceived Stress Level

Low Income
High Income
Small Household
Large Household
Industrial job
Non-industrial job
Documented
Not Documented
Poor

Good

Low Stress

High Stress

93 (62.4%)
41 (35.3%)
108 (50.7%)
26 (50%)
45 (40.9%)
89 (57.4%)
58 (42.0%)
76 (59.8%)
91 (59.1%)
43 (38.7%)
45 (36.3%)

89 (63.1%)

56 (37.6%)
75 (64.7%)
105 (49.3%)
26 (50%)
65 (59.1%)
66 (42.6%)
80 (58.0%)
51 (40.2%)
63 (40.9%)
68 (61.3%)
79 (63.7%)

52 (36.9%)

19.122  <0.001***

0.008 0.927

7.016 0.008**
8.396 0.004**
10.689  0.001**

19.000 <0.001%%**
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SWLS Level Chi-square
Independent Factors Category Low High o value
n (%) n (%) P
Perceived Social Low Social Support 80 (60.2%) 53 (39.8%) 9.812 0.002**
Support
High Social Support 54 (40.9%) 78 (59.1%)
Perceived Social Low Discrimination 64 (44.1%) 81 (55.9%)  5.293 0.021*
Discrimination
High Discrimination 70 (58.3%) 50 (41.7%)
Income Inequality Low Inequality 60 (41.7%) 84 (58.3%)  9.992 0.002**
High Inequality 74 (61.2%) 47 (38.8%)
Crime Experience Absence 90 (50.8%) 87 (49.2%)  0.017 0.897
Presence 44 (50.0%) 44 (50.0%)
Cultural Difference Low Difference 71 (49.3%) 73 (50.7%) 0.200 0.654
High Difference 63 (52.1%) 58 (47.9%)
Employment Status Part-time or other 84 (49.7%) 85(50.3%)  0.139 0.710
Full-time 50 (52.1%) 46 (47.9%)
Job insecurity Low job insecurity 69 (44.2%) 87 (55.8%) 6.090 0.014*
High job insecurity 65 (59.6%) 44 (40.4%)
Income Instability Low Instability 42 (31.1%) 93 (68.9%) 41.669 <0.001***
High Instability 92 (70.8%) 38 (29.2%)
Income Growth Low Opportunity 95 (68.3%) 44 (31.7%)  36.969 <0.001*%**
Opportunity
High Opportunity 39 (31.0%) 87 (69.0%)
Accessibility to Health Low accessibility 91 (61.1%) 58 (38.9%) 15.035 <0.001%**
Care
High accessibility 43 (37.1%) 73 (62.9%)
Perceived quality of Low quality 83 (58.5%) 59 (41.5%)  7.609 0.006%*
physical environment
High quality 51 (41.5%) 72 (58.5%)
Accessibility to green Low accessibility 71 (52.6%) 64 (47.4%) 0.452 0.501
spaces
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SWLS Level Chi-square
Independent Factors Category Low High o value
n (%) n (%) P
High accessibility 63 (48.5%) 67 (51.5%)
Facing environmental Not expereienced 126 (51.0%) 121 (49.0%) 0.290 0.591

hazards like flooding
and landslides
Experienced

8 (44.4%)

10 (49.4%)

Note. Young adult - <39 years, Old adult > 40, * p <0.05, ** p <0.01, *** p <0.001

In Table 4, participants’ sex, income
level, occupation type, and register status were
associated with affect balance. As in life
satisfaction, all health-related factors had a
significant association with emotional balance. In
social challenges, all the factors had no
association with affect balance except for social

discrimination levels. Employment status still did
not have an association with emotional balance,
while other economic factors showed significant
associations. In environmental factors, only the
quality physical environment had an association

with emotional state, while the rest did not.

Table 4 Association Between Independent Variables and Affect Balance

Affect balance Chi-square
Dependent Factors Category Nlel:g(z(l)/toi;/e PI(l)s(iot/i\)fe X2 p-value

Sex Male 35(26.9%)  95(73.1%) 5.077 0.024*
Female 54 (40.0%) 81 (60%)

Age Young adult 55(33.1%) 111(66.9%) 0.041 0.840
Old adult 34 (34.3%) 65 (65.7%)

Marital Status Married 70 (33.3%) 140 (66.7%) 0.029 0.865
Single or other 19 (34.5%) 36 (65.5%)

Education Secondary school or 62 (33.3%) 124 (66.7%) 0.018 0.894
1P‘iisgh school or above 27 (34.2%) 52 (65.8%)

Language Skill Low skill 66 (33.3%) 132 (66.7%) 0.22 0.882
High skill 23 (34.3%) 44 (65.7%)

Income Low Income 60 (40.3%)  89(59.7%) 6.817 0.009**
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Affect balance Chi-square
Dependent Factors Category Negative Positive )
n (%) n (%) X p-value
High Income 29 (25.0%) 87 (75.0%)
Household Number Small Household 75 (35.2%) 138 (64.8%) 1.287 0.257
Large Household 14 (26.9%) 38 (73.1%)
Occupation Industrial job 26 (23.6%) 84 (76.4%) 8.345 0.004%*
Non-industrial job 63 (40.6%) 92 (59.4%)
Register Status Documented 37 (26.8%) 101 (73.2%) 5.923 0.015*
Not Documented 52 (40.9%) 75 (59.1%)
Self-reported Health Poor 63 (40.9%)  91(59.1%) 8.842 0.003**
Status
Good 26 (23.4%) 85 (76.6%)
Perceived Stress Low Stress 21 (16.9%) 103 (83.1%) 28.962 <0.001***
Level
High Stress 68 (48.2%) 73 (51.8%)
Perceived Social Low Social Support 57(42.9%) 76 (57.1%) 10.292 0.001%*
Support
High Social Support 32 (24.2%) 100 (75.8%)
Perceived Social Low Discrimination 39 (26.9%) 106 (73.1%) 6.422 0.011*
Discrimination
High Discrimination 50 (41.7%) 70 (58.3%)
Income Inequality Low Inequality 41 (28.5%) 103 (71.5%) 3.696 0.055
High Inequality 48 (39.7%) 73 (60.3%)
Crime Experience Absence 56 (31.6%) 121 (68.4%) 0.905 0.341
Presence 33 (37.5%) 55 (62.5%)
Cultural Difference Low Difference 44 (30.6%) 100 (69.4%) 1.298 0.255
High Difference 45 (37.2%) 76 (62.8%)
Employment Status Part-time or other 62 (36.7%) 107 (63.3%) 2.012 0.156

Full-time

27 (28.1%)

69 (71.9%)
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Affect balance Chi-square
Dependent Factors Category Negative Positive )
n (%) n (%) X p-value

Job insecurity Low job insecurity 39 (25.0%) 117 (75.0%) 12.532 <0.001%**

High job insecurity 50 (45.9%) 59 (54.1%))
Income Instability Low Instability 28 (20.7%) 107 (79.3%) 20.353 <0.0071%**

High Instability 61 (46.9%) 69 (53.1%)
Income Growth Low Opportunity 65 (46.8%) 74 (53.2%) 22.759 <0.001%**
Opportunity

High Opportunity 24 (19%) 102 (81.0%)
Accessibility to Low accessibility 56 (37.6%) 93 (62.4%) 2.440 0.118
Health Care

High accessibility 33 (28.4%) 83 (71.6%)
Perceived quality of = Low quality 62 (43.7%)  80(56.3%) 13.928 <0.001%**
physical environment

High quality 27(22.0%) 96 (78.0%)
Accessibility to green  Low accessibility 51 (37.8%) 84(62.2%) 2.169 0.141
spaces

High accessibility 38(29.2%) 92 (70.8%)
Facing Not expereienced 84 (34.0%) 163 (66.0%) 0.292 0.589
environmental
hazards like flooding
and landslides

Experienced 5(27.8%) 13 (72.2%)

Note. Young adult - < 39 years, Old adult > 40, * p <0.05, ** p <0.01, *** p <0.001

In Table 5, several factors remained as
statistically significant predictors of higher life
satisfaction. Healthy participants were nearly 2
times more likely to report high life satisfaction
than those with poor health (AOR = 1.981, p =
0.024). Those who perceived lower income
inequality had significantly greater odds of
having greater life satisfaction. (AOR=2.78. p =
0.001). Participants who experienced higher

income instability were less likely to report high
life satisfaction (AOR=0.337, p <0.001). Migrant
workers, perceiving high opportunity for income
growth, were four times more likely to report
higher life satisfaction. (AOR=4.111, p <0.001).
Furthermore, participants who had better access
to healthcare services had greater life satisfaction.
(AOR =2.228, p = 0.008).
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Table 5 Bivariate and Multiple Logistic Regression Analysis of Factors Associated with SWLS

Crude OR Adjusted
Variable Reference Comparison o p-value OR (95% p-value
(95% CI) CI
Sex Male Female 1.147 0.578
(0.708-1.857)
Age Young adult  Old adult 1.071 0.788
(0.651-1.762)
Marital Status Married Single or other 0.897 0.719
(0.495-1.625)
Education Secondary High school or 0.862 0.581
school or above (0.509-
less 1.461)
Language Skill Low skill High skill 1.365 0.274
(0.782-2.380)
Income Low Income High Income 3.038 <0.001%**
(1.834-5.033)
Household Small Large 1.029 0.927
Number Household Household (0.561-1.886)
Occupation Industrial Non-industrial 0.513 0.008**
job job (0.313-0.843)
Register Status Not Documented 2.055 0.004**
Documented (1.259-3.355)
Self-reported  Bad Good 2.284 0.001%*  1.981 0.024*
Health Status (1.387-3.762) (1.096 —
3.579)
Perceived High Stress ~ Low Stress 3.005 <0.001***
Stress Level (1.821-4.959)
Perceived Low Social ~ High Social 2.180 0.002**
Social Support Support Support (1.335-3.562)
Perceived High Low 1.772 0.022*
Social Discriminat-  Discrimination (1.087-2.889)
Discrimination ion
Income High Low 2.204 0.002%* 2.782 0.001**
Inequality Inequality Inequality (1.346-3.610) (1.520 -
5.093)
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Crude OR Adjusted
Variable Reference Comparison o p-value OR (95% p-value
95% CI) CI
Crime Absence Presence 1.034 0.897
Experience (0.620-1.725)
Cultural Low High 0.895 0.654
Difference Difference Difference (0.552-1.452)
Employment Full-time Part-time or 1.100 0.710
Status other (0.666-1.816)
Job insecurity Low job High job 0.537 0.014*
insecurity insecurity (0.327-0.882)
Income Low High 0.187 <0.001*** 0.337 <0.001***
Instability Instability Instability (0.110- (0.188 —
0.315) 0.604)
Income Low High 4.816 <0.001*** 4.111 <0.001***
Growth Opportunity  Opportunity (2.863-8.101) (2.262 —
Opportunity 7.471)
Accessibility Low High 2.664 <0.001*** 2.228 0.008%*
to Health Care accessibility accessibility (1.615-4.393) (1.237 -
4.013)
Perceived Low quality  High quality 1.986 0.006**
quality of (1.217-3.242)
physical
environment
Accessibility Low High 1.180 0.501
to green accessibility  accessibility (0.729-1.911)
spaces
Facing Not Experienced 1.302 0.591
environmental expereienced (0.497-3.408)
hazards like
flooding and
landslides

Note. Young adult - <39 years, Old adult > 40, * p <0.05, ** p <0.01, *** p <0.001

In table 6, the final MLR model also
identified several significant indicators of
positive emotional balance. Participants with
lower stress had significantly greater odds of
positive emotions (AOR = 3.07, p < 0.001 ).
Those who perceived lower income inequality
were more likely to report positive emotional

balance, while income instability significantly
reduced the odds of positive affect balance (AOR
= 0.494, p = 0.022). Meanwhile, participants,
having a greater income growth opportunity, were
more likely to report a positive affect balance.
(AOR =2.633, p=0.002).
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Table 6 Bivariate and Multiple Logistic Regression Analysis of Factors Associated with Affect Balance

Crude OR Adjusted
Variable Reference Comparison o p-value OR (95% p-value
95% CI) CIy
Sex Male Female 0.553 0.025*
(0.329-0.928)
Age Young adult Old adult 0.947 0.840
(0.560-1.603)
Marital Status Married Single or 0.947 0.865
other (0.507-1.771)
Education Secondary High school 0.963 0.894
school or less or above (0.552-1.679)
Language Skill  Low skill High skill 0.957 0.882
(0.533_1.716)
Income Low Income High Income 2.022 0.010%*
(1.187-3.445)
Household Small Large 1.475 0.258
Number Household Household (0.752-2.895)
Occupation Industrial job Non- 0.452 0.004**
industrial job  (0.262_0.779)
Register Status  Not Documented 1.893 0.016%
Documented (1.129-3.173)
Self-reported Bad Good 2.263 0.003**
Health Status (1.313-3.900)
Perceived Stress High Stress Low Stress 4.569 <0.001*** 3.070 <0.001 **=*
Level (2.574-8.110) (1.656 —
5.694)
Perceived Social Low Social High Social 2.344 0.001**
Support Support Support (1.385-3.965)
Perceived Social High Low 1.941 0.012%
Discrimination  Discrimination  Discrimina- (1.159-3.253)
tion
Income High Inequality  Low 1.652 0.055 1.854 0.042%*
Inequality Inequality (0.989-2.760) (1.024-
3.357)
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Crude OR Adjusted
Variable Reference Comparison o p-value OR (95% p-value
(95% CI) CI
Crime Absence Presence 0.771 0.342
Experience (0.452-1.317)
Cultural Low Difference  High 0.743 0.255
Difference Difference (0.446-1.239)
Employment Full-time Part-time or 0.675 0.157
Status other (0.392-1.163)
Job insecurity Low job High job 0.393 <0.001%**
insecurity insecurity (0.233-0.633)
Income Low Instability =~ High 0.296 <0.001%%** 0.494 0.022*
Instability Instability (0.172-0.508) (0.271 -
0.903)
Income Growth Low High 3.733 <0.001%** 2.633 0.002**
Opportunity Opportunity Opportunity (2.142-6.507) (1.420 —
4.881)
Accessibility to  Low High 1.514 0.119
Health Care accessibility accessibility (0.899-2.553)
Perceived Low quality High quality 2.756 <0.001*%**
quality of (1.605-4.731)
physical
environment
Accessibility to  Low High 1.470 0.142 1.742 0.062
green spaces accessibility accessibility (0.879-2.457) (0.972 -
3.120)
Facing Not experienced Experienced 1.340 0.590
environmental (0.462-3.885)
hazards like
flooding and
landslides
Note. Young adult - < 39 years, Old adult > 40, * p <0.05, ** p <0.01, ¥*** p <0.001
DISCUSSION this finding supports the Ilatter concept.

In this study, 49.4% of the migrant

workers had high levels of life satisfaction, while
66.4% had positive emotional balance. Migrants
usually have a lower level of happiness than ever
before in their home country because of their
challenges in host countries. However, there is
another concept that migrants would increase
their SWB level in the host country because of
their hope of achieving their goals, better job
opportunities, and career development (28). So,

Participants in better health conditions were
nearly 2 times more likely to report high life
satisfaction. This finding is consistent with
previous finding that people with better health
condition are more likely to have higher level of
subjective well-being which leads to better health
and longevity (29).

Extreme poverty, lack of job opportunity,
financial difficulty, and route of migration are
common pre-migration stressors for the migrants
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(8). In post-migration, they have to face many
challenges in new places (5, 30). This study
reported that lower stress level can predict their
positive emotional balance significantly.

The study also found that income
inequality significantly predicted the SWB of the
participants, even though the income level was
not a significantly associated factor. Those who
perceived lower income inequality tended to
report higher levels of life satisfaction and
positive emotional balance. This finding supports
existing literature, suggesting that not only the
level of income, but also its distribution, plays a
critical role in well-being (31).

Another significant predictor of SWB is
income instability. Greater income instability was
associated with a lower likelihood of reporting
high life satisfaction and positive emotional well-
being. This suggests that income alone is not
responsible for financial security and satisfaction
(32). Furthermore, previous studies have
indicated that life satisfaction does not increase
linearly with personal income (16). Therefore,
policymakers’ efforts to slightly increase the
household income may not significantly improve
people’s SWB because of the subjective nature of
financial satisfaction (32).

Furthermore, income growth opportunity
successfully predicted the participants’ SWB.
Those who had high levels of income growth
opportunity tended to be more satisfied with their
life and had positive emotions. This finding is
consistent with the previous study among
Taiwanese workers, which found that career
growth opportunities played an important role in
job satisfaction, turnover rate, and emotional
exhaustion (33).

Lastly, participants with better access to
healthcare services were more likely to report
higher life satisfaction. This finding highlights
the important role of healthcare accessibility in
shaping the well-being of the migrant population.
Despite being a universal human right, getting
equitable access to necessary healthcare services
is still a challenge for this marginalized
population. Barriers like language difficulty, poor
neighborhood conditions, lack of financial
support, and fear of being arrested, especially for
undocumented immigrants, often prevent them
from accessing necessary healthcare services (13,
29).

RECOMMENDATION

Based on the findings, improving
healthcare  accessibility, reducing income
instability and income inequality among migrants
and locals, while promoting opportunities for
income or career growth, should be prioritized by
both local authorities and NGOs working with the
migrant population. A strong social support
system is recommended to relieve the stressors of
the migrant workers, especially in their working
and residential environments. In addition, future
studies should consider a longitudinal or mixed
method to explore the causal relationships and
better understanding of their life.

LIMITATION

As a cross-sectional study, it cannot
establish causal relationships between the
independent variables and SWB. Participants’
stress levels, health status, social supports, and
well-being conditions were assessed through self-
reported questionnaires, which may be subject to
biases and recall errors. Furthermore, the
generalizability of the findings is limited as the
study was conducted only in Mae-Sot, a single
border district in Thailand. Therefore, the results
may not represent the broader population of
Myanmar migrant workers in the whole country.
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ABSTRACT

Background: Indonesia is entering the aging society phase, with a growing population aged 60 and
above. While this shift offers potential for productive aging, many older individuals remain outside the
labor force. As the country prepares for its demographic transition and sustainable development goals,
it is vital to understand how demographic factors influence older persons’ employment.

Objectives: This study aimed to examine the relationship between demographic characteristics and
employment status among older persons individuals in Indonesia.

Methodology: This cross-sectional study used data from the 2023 National Socio-Economic Survey
(Susenas), including 115,783 individuals aged 60 years and above. Inclusion criteria were individuals
aged 60+ who are Indonesian citizens residing in the country. Excluded were those living in military
barracks, dormitories, prisons, orphanages, or similar institutions. Employment status was categorized
as unemployed, formally employed, or informally employed. Descriptive analyses and chi-square tests
were conducted to assess associations between employment status and demographic variables: sex,
education, marital status, household size, and region.

Results: Most older persons were informally employed (51.5%), followed by 10.1% formally employed
and 38.4% unemployed. Employment was significantly associated with all demographic factors studied
(p <0.001). Males were more likely to be employed than females. Most working older persons had only
primary or no formal education. Divorced individuals and those in small households (2—4 members)
had the highest participation. Java and Sumatera had the highest older persons’ employment
participation, while Maluku and Papua had the lowest.

Conclusion: Demographic factors are strongly associated with employment among older Indonesians.
Targeted policies are needed to expand job access and social protection for this group, supporting active
aging. Interventions should focus on education, gender equity, and support for informal workers. Future
research should examine the role of health and social services in employment outcomes.

Keywords: Older persons, Employment Status, Demographic Factors, Indonesia.

INTRODUCTION

Population  aging  represents a
pervasive global phenomenon characterized by
an increasing proportion of older individuals
within the population. This demographic
transformation is predominantly attributable to
declining fertility rates and rising life
expectancy, both of which are outcomes of
advancements in healthcare and broader socio-
economic development (1,2). Reductions in
fertility rates are largely influenced by
enhanced access to education, urbanization, and
the widespread availability of family planning
services, culminating in smaller family units

and a diminished proportion of younger cohorts
(3,4). Concurrently, significant progress in
medical science and healthcare delivery has
extended life expectancy, enabling a greater
number of individuals to reach advanced ages
(5,6). Collectively, these dynamics underpin a
demographic transition, wherein societies shift
from regimes of high fertility and mortality to
lower rates, resulting in an increasingly aged
population structure.

Indonesia is currently experiencing
such a demographic transition, progressing
toward the status of an aging society. Data from
the 2023 National Socio-Economic Survey
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(Susenas) indicate that individuals aged 60
years and above constitute a growing segment
of the population (7). This demographic
evolution presents both challenges and
opportunities in areas such as economic
participation, healthcare provision, and social
protection. While older adults possess the
potential to contribute substantially to
economic activities, a considerable proportion
remain either unemployed or engaged in
informal sectors. In 2023, only 61.6% of the
older persons was economically active, with
51.5% participating in informal employment,
10.1% in formal sectors, and 38.4% classified
as unemployed (7).

Demographic  projections  further
suggest that Indonesia, akin to other developing
nations in Asia, is undergoing rapid
demographic changes (8). The country
confronts the imperative of addressing the
needs of a swiftly aging population,
necessitating the development of robust,
affordable, and sustainable healthcare systems,
social security mechanisms, and pension
schemes to support its expanding older persons
demographic (9,10). Moreover, it is essential
for Indonesia to harness the potential benefits
associated with increased longevity and
improved health, which may enhance labor
force participation among older adults.

Access to healthcare is critical for
preserving the physical and mental health
required for older adults to remain
economically productive (11). SDG 8§, on the
other hand, seeks to foster sustained, inclusive
economic growth and decent work for all,
inherently encompassing  the active
engagement of older individuals in the labor
market (12). Achieving these objectives
necessitates a comprehensive understanding of
the multifaceted factors influencing labor
market participation among the older persons.
In the Indonesian context, aligning national
policy frameworks with the SDGs, as well as
Presidential Decree Number 88 (2021)
concerning the national strategy for aging, can
enhance the quality of life for older adults while
promoting  their  continued  economic
involvement (13). Such policy alignment is
vital for cultivating an environment in which
older individuals can flourish and make
meaningful contributions to society.

Despite these considerations, research
on older persons labor force participation in
Indonesia reveals several notable gaps. Firstly,

existing studies often concentrate on specific
subpopulations or geographic regions, lacking
comprehensive comparative analyses across
Indonesia’s diverse contexts—particularly
between rural and wurban settings, where
patterns of older persons employment diverge
significantly. For instance, older adults in rural
areas are predominantly engaged in agriculture,
whereas their urban counterparts may have
greater access to services but encounter distinct
challenges (14). Secondly, a substantial
proportion of older persons workers are
employed in the informal sector, characterized
by low wages, job insecurity, absence of social
protection, limited access to training, and age-
based discrimination, all of which impede their
ability to secure decent employment (14,15).
In summary, the determinants of labor
force participation among Indonesia’s older
persons are shaped by a complex interplay of
demographic and policy-related variables.
Elucidating these determinants is crucial for
formulating effective interventions aimed at
enhancing the economic engagement of older
individuals, thereby benefiting both the aging
population and the broader national economy.
This study seeks to examine the association
between demographic factors and employment
status among older persons, with the objective
of identifying groups most susceptible to labor
market exclusion and informing the
development of inclusive policy responses.

METHODOLOGY
Study Design

This study used a cross-sectional
design, analyzing secondary data from all 34
provinces in Indonesia, grouped into 7 regions.
The focus was on individuals aged 60 years and
above, examining their participation in the
workforce whether they continued working or
retired at both individual and household levels.
The main aim was to assess how demographic,
are related to employment among the older
persons (16). While this design allows for
identifying associations, it does not establish
causal relationships between variables.

Study Source

Data for this study came from the
National Socio-Economic Survey (Susenas), a
large-scale household survey conducted by
Statistics Indonesia (BPS). Susenas collects
information on various aspects of social and
economic conditions, including education,
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employment, health, and  household
characteristics. The survey is carried out twice
a year and uses strict recruitment and data
validation processes to ensure quality. The
March 2023 Susenas provided representative
data at the district, provincial, and national
levels. Both household and individual data were
used, focusing on  socio-demographic
characteristics, employment, health, and social
protection. This study used processed data from
the Directorate for Poverty Alleviation and
Social Welfare, Ministry of National
Development Planning. Sample weighting
provided by BPS was applied during analysis to
ensure representativeness and generalizability
to the national population.

Operational Definition of Employment Status
Employment status was categorized into three
groups:

a. Unemployed: Refers to older persons
(aged 60 and above) who are not
involved in any type of income-
generating or economic activity during
the reference period.

b. Formal Workers: Older persons who
are actively working and have more
stable job arrangements, such as being
employees in government or private

companies, or entrepreneurs who run a
business with permanent, paid workers.
These individuals typically have
clearer employment terms and may
receive wages or social protection
benefits.

c. Informal Workers: Older persons who
are still engaged in work but under
more flexible or less secure conditions.
This group includes self-employed
individuals, small business owners
with unpaid or temporary helpers,
casual laborers (in agriculture or other
sectors), and family members who help
with work without getting paid. They
often lack formal contracts and access
to employment-related benefits.

Study Population and Sample

The survey covered all 34 provinces in
Indonesia, with samples from 514 districts and
cities. In total, Susenas 2023 observed
1,223,377 individuals. For this study, the target
population was all men and women in
Indonesia aged 60 years and above. After
applying inclusion and exclusion criteria,
115,783 older persons were included, of whom
71,367 were actively working.

Assessed for eligibility

(n=1,223,377)

Not included:
(n=1,107,594)
Individual who less
than 60 years old

Included in the study
(the elderly 60+ years old):
n= 115,783

Analyze
(inactively engaged in
workforce/unemployment)
(n= 44,416)

Analyze
(actively engaged in workforce)

1) Formal workers
2) Informal workers

(n=71,367)

Figure 1 Study Population and Sample
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Inclusion Criteria: Individuals aged 60 years or
older Residents of Indonesia

Exclusion Criteria: Individuals living in
institutions such as military barracks,
dormitories, prisons, or orphanages

Data Management and Analysis

Both descriptive and bivariate analyses
were used. Descriptive analysis included
frequencies, and percentages for all variables.
Bivariate analysis involved chi-square tests to
examine the association between demographic
factors and employment status. Employment
status was categorized as unemployed, formally
employed, or informally employed.

RESULT

As presented in Table 1, the majority of
older persons populations were actively
employed, with the majority of these
individuals (51.5% of the total older persons
population) engaged in informal employment
and a smaller percentage (10.1% of the total
older persons population) in  formal
employment. Meanwhile, a 38.4% of the older
persons population were unemployed. This
distribution highlights the predominance of
informal work among older adults, with formal
sector participation remaining relatively low.

Table 1 Distribution of employment status among older persons worker in Indonesia

Employment Status Frequency Percentage (%)
Unemployed 44,416 38.4

Formal Worker 11,740 10.1

Informal Worker 59,627 515

Total 115,783 100.0

Table 2. summarizes the associations
between key demographic variables and
employment status among older persons, as
determined by chi-square tests. The results

demonstrate that employment status among the
older persons in Indonesia has a statistically
significant association with all demographic
factors.

Table 2 Association between independent variables and workforce participation among older persons

Workforce participation

Variable Unemployed \'/:\?Or'T(ZIr Informal P-value
o) [0)
(%) (%) Worker (%)
¥2=15558.37
Sex (p<0.001)
Male 11,591 (20.5) 8,561 (15.1) 36,486 (64.4)
Female 32,825 (55.5) 3,179 (5.4) 23,141 (39.1)
Household Category )éi)zglgoﬁ
Alone: 1 HH member 5,567 (40.2) 1,487 (10.7) 6,805 (49.1)
Small: 2-4 HH member 27,715 (36.2) 8,078 (10.6) 40,716 (53.2)
Medium: 5-6 HH member 8,553 (43.7) 1,696 (8,7) 9,327 (47.6)
Large: >7 HH member 2,581 (44.2) 479 (8.2) 2,779 (47.6)
Education Level X(2p2<207 3312)3
Didn't have any education 44 817351y 2.861(8.7) 18,060 (55.2)
certificate
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Workforce participation

Variable Unemployed \l/:\70r|T<2|r Informal P-value

(%) (%) Worker (%)
Elementary school 12,873 (33.4) 3,965 (10.3) 21,649 (56.3)
Junior high school 4,582 (39.0) 1,429 (12.2) 5,734 (48.8)
Senior high school 5,942 (46.7) 1,651 (13.0) 5,137 (40.4)
University/Higher 4,344 (55.9) 1,109 (14.3) 2,319 (29.8)

. x2=4362.26
Marital Status (p<0.001)
Never married 722 (44.1) 176 (10.7) 741 (45.2)
Married 24,251 (31.8) 8,566 (11.2) 43,484 (57.0)
Divorced 1,022 (37.8) 292 (10.8) 1,387 (51.4)
Widowed 18,421 (52.4) 2,706 (7.7) 14,015 (39.9)
. ¥2=1020.41
Island Group (Region) (p<0.001)

Sumatera 10,318 (37.3) 3,227 (11.7) 14,082 (51.0)
Java 16,995 (38.9) 4,890 (11.2) 21,781 (49.9)
Kalimantan 3,622 (40.9) 911 (10.3) 4,320 (48.8)
Sulawesi 6,584 (41.5) 1,259 (7.9) 8,021 (50.6)
Bali & Nusa Tenggara 3,294 (32.9) 589 (5.9) 6,140 (61.3)
Maluku 1,296 (36.1) 276 (7.7) 2,018 (56.2)
Papua 1,102 (28.6) 281 (7.3) 2,465 (64.1)

There was a statistically significant
association between education level and
workforce participation (x> = 2737.23, p <
0.001). Older persons with lower education
level such as no formal education, elementary
school, and junior high school were most likely
to be unemployed (55.2%, 56.3%, and 48.3%,
respectively). In contrast, those with higher
educational attainment (university or above)
had a greater likelihood of unemployment/not
working (46.7% and 55.9%). This suggests that
higher education facilitates more prefer retired
in old age.

Marital status was also significantly
associated with employment status (}* =
4362.26, p < 0.001). Married older persons
exhibited the highest participation in both
formal (11.2%) and informal employment
(57%) , while widowed individuals had higher
unemployment percentage (52.4%). This
indicates that marital status may provide social
and economic support that encourages
continued workforce participation.

A significant gender disparity was
observed in employment status (y*> = 15558.37,

p <0.001). Male older persons were more likely
to be employed, especially in informal work
(64.4%), and had a lower unemployment rate
(20.5%) compared to females. In contrast, most
older persons women were unemployed
(55.5%), and only 5.4% were in formal
employment. These findings  highlight
persistent gender inequalities in labor force
participation among the older persons.

Household size was significantly
related to employment status (y*> = 514.48, p <
0.001). Older persons individuals living alone
or in large households (>7 members) had the
highest unemployment rates (40.2% and
44.2%, respectively). Those residing in small
(2-4 members) or medium-sized households
(56 members) were more likely to be
employed, particularly in informal work
(53.2% and 47.0%, respectively). This suggests
that household composition may influence the
economic activity of older adults, possibly due
to shared responsibilities or economic
necessity.
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Regional differences in employment
status were also significant (y*> = 1020.41, p <
0.001). Older persons residents of Papua and
Bali & Nusa Tenggara displayed the highest
rates of informal workers (64.1% and 61.3%,
respectively). In contrast, regions such as
Sulawesi and Kalimantan had higher
proportions of unemployment worker (41.5%
and 40.9%, respectively) and lower formal
employment rates. These findings indicate that
regional disparities persist in older persons
labor force participation, potentially reflecting
differences in economic development, labor
market structure, and social support systems
across Indonesia.

These findings show that many factors
like gender, education, marital status,
household size, and where someone lives are
closely tied to whether older persons in
Indonesia are still working, and in what kind of
jobs. Most are engaged in informal work, with
limited access to stable, formal jobs. Women
and those with lower education levels are more
likely to be unemployed, while being married
or living in a small household seems to support
continued work. Regional differences also
reveal that job opportunities for older persons
aren’t the same across the country. Overall, this
points to the importance of creating fairer job
opportunities and stronger support systems to
help older Indonesians stay active and
contribute to their communities.

DISCUSSION

Since 2021, Indonesia has experienced
a demographic shift with about one in ten
individuals classified as older persons. This
transition  offers a  potential second
demographic dividend, as older adults can still
contribute economically (7,17). However, if
they are unable to remain productive, this group
may pose socio-economic challenges.

Globally, the aging workforce is a
critical issue driven by lower birth rates and
longer life expectancy. The population aged 60
and above is expected to more than double by
2050, especially in developed regions where
older adults already constitute over 20% of the
population. This shift leads to a shrinking labor
force, increased dependency ratios, and greater
economic pressure on social systems to support
retirees (18-20).

Sex

According to the result, studies confirm
that elderly men are more likely to be employed
than women, particularly in informal sectors.
Cultural expectations and traditional gender
roles where men are seen as breadwinners
contribute to this disparity (21). Gender
disparities remain prominent, as older persons
males are substantially more likely to be
economically active than females, highlighting
persistent  inequalities in  employment
opportunities among older persons (22).

Households Category

Elderly individuals living alone have
notably higher unemployment rates. Larger
households may provide more social and
economic support, facilitating continued
employment (23). Household dynamics further
affect participation, older persons often engage
in financial exchanges with their children, both
providing and receiving support, which can
influence their economic activity (24).

Education

The previous study findings such as
educational  attainment  were  showed
significantly influences labor force
participation among the older persons in
Indonesia. Higher education tends to reduce
workforce involvement, likely because more
educated individuals have access to pensions or
alternative income sources, decreasing their
need to work (15). However, those with senior
high school education or above are more likely
to be employed in the tertiary sector, reflecting
a shift from primary-sector jobs to service-
oriented employment opportunities (25).

Marital Status

Marital status also plays a crucial role,
with married older persons showing greater
labor force participation compared to those who
are single, divorced, or widowed, suggesting
that spousal support may encourage continued
economic activity (25).
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Regionally, residing on Java Island is
associated with  higher likelihood of
employment, possibly due to greater economic
development and labor demand in both rural
and informal sectors compared to other regions
(14). These findings underscore the
multifaceted demographic factors shaping labor
force participation among Indonesia’s older
persons, emphasizing the need for policies that
address education, gender, marital status,
household support, and regional disparities to
promote inclusive economic engagement in
later life.

CONCLUSION

This study found that demographic
factors such as sex, education, marital status,
household size, and region are closely linked to
workforce participation among older persons
people in Indonesia. Most older persons
individuals are engaged in informal work, while
formal employment remains low. Women, those
with lower education, and the widowed are
more likely to be unemployed or in vulnerable
work situations. These results highlight the
importance of creating targeted policies to
improve employment opportunities and social
protection for older adults, helping them to age
actively and contribute to society.

Relevant government bodies including
the Ministry of Manpower, the Ministry of
Social Aftairs, the Ministry of Cooperatives and
Small and Medium Enterprises (SMEs), as well
as local governments should take a leading role
in formulating and implementing these policies.
At the same time, strong collaboration with
civil society organizations and private-sector
actors is essential to create inclusive and
sustainable solutions that genuinely respond to
the diverse circumstances and needs of older
persons throughout Indonesia.

RECOMMENDATIONS

To address the challenges faced by the
older persons workforce in Indonesia, several
actions are recommended:

a) Expand lifelong learning and training
opportunities for older persons,
especially those with limited formal
education, to enhance skills and open
access to better employment
opportunities.

Island Group (Region)

b) Design gender-responsive support
programs to empower older women in
the workforce, helping reduce gender
disparities and ensuring equal access
to decent and secure jobs.

c) Strengthen social protection systems,
including pensions and health
insurance, with a focus on workers in
the informal sector and those without
strong family support.

d) Promote balanced regional
development to address disparities in
job opportunities between Java and
other regions of Indonesia.

Encourage family and community
support, recognizing the central role of
intergenerational and household
relationships in sustaining the
economic participation and well-being
of older persons.

LIMITATIONS

This study has several limitations.
First, its cross-sectional design means it cannot
show cause-and-effect relationships between
demographic factors and employment status.
Second, the data rely on self-reported
information, which may be affected by memory
or reporting bias. Third, the study did not
include factors such as health status or access to
social services, which may also influence
employment among the older persons. Future
research should use longitudinal data and
consider a wider range of factors to better
understand the dynamics of older persons
employment.
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