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Natalie Pafitis, Senior Editor

Natalie joined BMC after having completed an MSc in Environmental
Health at the Cyprus International Institute, in Association with the
Harvard School of Public Health, USA where she completed courses
including global climate change, environmental epidemiology,
sustainable development and exposure assessment.  Prior to this, she
gained her BSc in Environmental Science at the University of
Indianapolis, USA. Natalie has been Editor of BMC Public Health since

2007, also having worked on several biology and medical journals since this time. She has
a keen interest in the use of research evidence to underpin public health policy and to
advance the Sustainable Development Agenda. She is an Editor of the BMC Series blog
and an ambassador of the Sustainable Development Goals for the BMC Series journals.
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Lorena Verduci, Associate Editor

Lorena has a master’s degree in Biomolecular Sciences and Technologies (University of
Pisa, Pisa, Italy) and a PhD in Innovative Strategies in Biomedical Research (Scuola
Superiore Sant’Anna, Pisa, Italy). After her PhD she worked in research institutes,
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universities and life science companies in Italy and in the UK,
including the Italian National Cancer Institute "Regina Elena" in
Rome, "Sapienza" Università di Roma, Rome, Italy, and the University
of Cambridge, Cambridge, UK. Her research focused on
cardiovascular regeneration, role of microRNAs and circRNAs in
cancer, assessment of new cancer drug in vitro and in vivo, and
development of new technologies. Before joining BMC Public Health
in September 2022, Lorena was an Associate Editor at PLOS ONE in

the Public Health and Medicine Team.

Senior Editorial Board Members

Chris I. Ardern

Chris I. Ardern is an Associate Dean of Research and Innovation in
the Faculty of Health at York University (Toronto, Canada) and
Associate Professor in the School of Kinesiology and Health Science.
Chris’ primary interest is in the epidemiology of obesity and 24-hour
movement behaviors (sleep, sedentary time, and physical activity) in
relation to cardiometabolic risk, microvascular dysfunction, and
dementia. Most recently, his work has focused on the health risks

associated with weight stigma, and the use of risk algorithms and behavioral profiling for
the identification of high-risk subgroups of the population. This work incorporates both
social and physical determinants, drawing on large scale open data infrastructure,
national surveys, and administrative healthcare data to conduct time-to-event and
geospatial analyses, to move knowledge into action with collaborating healthcare groups.
He holds a Research Scientist position at Southlake Regional Health Centre, is member of
the York University Centre for Aging Research and Education (YU-CARE), and is active in
obesity organizations at the local to national level. Professor Ardern joined the Editorial
Board of BMC Public Health in 2017, and has been a Senior Editor since 2019.
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Noriko is a Senior Research Fellow at the Department of
Epidemiology and Public Health, University College London. She
works on social relationships, alcohol use and mental health from
childhood to late adulthood as well as on cross-national
examinations of mental health. Her work appears in the booklets
Life gets under your skin and Never too early, never too late
published by her research group, the International Centre for

Lifecourse Studies in Society and Health (ICLS). She currently works on her ESRC funded
project, UK-Japan Social relationships and well-being across ageing nations  (UK-Japan
SWAN) to establish early career researchers' networks between the UK and Japan. Dr.
Cable joined the Editorial Board of BMC Public Health as Section Editor in 2019.

Jennifer Emond

Jennifer is Associate Professor in the Departments of Biomedical
Data Science and Pediatrics at the Geisel School of Medicine at
Dartmouth College and co-Director of the Media & Health
Behaviors Laboratory at Dartmouth College. Jennifer’s research
focuses on the development of health behaviors during early
childhood including dietary behaviors, physical activity and sleep.

Jennifer’s research also examines the role of child-directed food marketing on shaping
children’s dietary behaviors. She is actively involved in teaching in the Quantitative
Biomedical Sciences graduate program at Dartmouth College and greatly enjoys
mentoring others within statistical methodology.

Youcheng Liu

Youcheng is currently an Associate Professor at Wayne State University School of
Medicine. He trained in medicine and public health with specialties in industrial hygiene,
environmental health, occupational health and epidemiology. His research focuses on
assessing occupational and environmental exposures to chemical hazards and biological
agents, evaluating the resultant health outcomes (asthma, COPD, cardiovascular diseases
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and diabetes) and identifying effective and feasible measures and
strategies to reduce exposures and prevent diseases. Current
research projects include dermal exposure to nicotine in migrant
tobacco farm workers in Kentucky and the development of a barrier
cream and other intervention methods to reduce exposure and
green tobacco sickness, isocyanate exposure in neonates and the
identification of user barriers of Powered Air-Purifying Respirators

(PAPRs) in health care workers. He joined the Editorial Board of BMC Public Health in
2010.

Carol Maher

Carol is a Research Professor and Deputy Director of the Alliance for
Research in Exercise, Nutrition and Activity (ARENA) at the University
of South Australia.  Her research focuses on the links between
lifestyle behaviors (particularly physical activity, sedentary behavior
and sleep) and health and obesity in children and adults. She is
particularly interested in technology-based approaches for
measuring and improving health behaviors, including wearables,

smart devices, apps and online social media. Professor Maher joined the Editorial Board
of BMC Public Health in May of 2014.
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Monica Malta

Dr. Monica Malta is a researcher at the Centre for Addiction and
Mental Health (CAMH) and a professor at the University of Toronto.
She has been engaged in global health research focusing on social
and structural factors influencing health inequalities and the impact
of gender-based violence among female-identified persons from
Latin America. Her work contributed to change local legislations
and informed several interventions protecting the rights of people

living with HIV, survivors of gender-based violence and the LGBTQ2S community.
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Isabelle Niedhammer

Isabelle is a Research Director at the French National Institute for
Health and Medical Research (INSERM, France). She is currently
working at the Research Institute for Environmental and
Occupational Health (IRSET-INSERM U1085). Her background is in
occupational health epidemiology. Her research topics are related to
occupational and social epidemiology and she is particularly
interested in job stress, psychosocial work exposures and workplace

violence, and their impact on health, as well as in the contribution of these occupational
exposures to social inequalities in health. She is the author of more than 100 publications
in international peer-reviewed journals and participated in the writing of 8 books. She
joined the Editorial Board of BMC Public Health in 2011.
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Patrick Palmieri

Dr. Patrick Palmieri is a global health expert and research
methodologist with more than 20 years work experience in
academia and industry. Dr. Palmieri leads two research centers
based in South America including the EBHC South America: A JBI
Affiliated Group and the South American Center for Qualitative
Research. He is a full professor and senior research scientist at the

Universidad Norbert Wiener (Peru), where he previously served as Vice Chancellor for
Research and Dean of the School of Nursing. In addition, Dr. Palmieri is an adjunct
professor in doctoral programs at A.T. Still University and Texas Woman's University.
Previously in Peru, he co-led a $300+ million project resulting in the largest private
vertically integrated health delivery system and led the first successful international
hospital accreditation. His research interests include generating evidence to guide clinical
practice through scoping and systematic reviews, applied psychometrics for cross-
cultural research, quality improvement projects, and qualitative inquiry. Dr. Palmieri is
certified as a senior researcher by the Peruvian National Committee for Science,
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Technology, and Innovation, and he is a fellow of the American Academy of Nurses and
the Royal College of Surgeons in Ireland.

Louisa Peralta

Louisa is a Senior Lecturer in the Sydney School of Education and
Social Work at the University of Sydney, Australia.  With a
background in health and physical education, her research focuses
on the design, implementation, and evaluation of school- and
community-based health promoting programs (particularly focusing
on physical activity) in children, adolescents and postpartum
women. She is particularly interested in the implementation

processes, including technology platforms, and the impact of these interventions on a
range of health knowledge, capabilities, and behaviours. Dr Peralta joined the Editorial
Board of BMC Public Health in 2018.

Back to top

David Rehkopf

David is an Assistant Professor of Medicine at Stanford University, in
the Division of Primary Care and Population Health, with an
appointment in Health Research and Policy, and affiliations with the
Stanford Center on Poverty and Inequality and the Stanford Center
for Population Health. He received his Masters in Public Health in
Epidemiology and Biostatistics from the University of California,
Berkeley, and his doctorate at the Harvard School of Public Health in

the Department of Health and Social Behavior. He was a Robert Wood Johnson Health
and Society Scholar at the University of California, Berkeley and the University of
California, San Francisco. His research focus is on understanding the health effects of
income and work policy on health, as well as understanding the biological pathways
through which the social and economic environment impacts disease and death. He
joined the Editorial Board of BMC Public Health in 2016.
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Akira Shibanuma

Akira is a Lecturer at the Department of Community and Global
Health, Graduate School of Medicine, the University of Tokyo. As a
social scientist, he has been involved in community health research
studies in low- and middle-income countries and Japan. His
research mainly focuses on health and healthcare service-seeking
behaviors, social determinants of health, and inequity in health in
the field of reproductive, maternal, newborn, child, and adolescent

health as well as migration and health. He currently works on research projects regarding
discrimination and wellbeing and the quality of healthcare service provisions. He joined
the Editorial Board of BMC Public Health in 2020.

Back to top

Henri Tilga

Henri is a Research Fellow of Sports Sciences in the Institute of Sport
Sciences and Physiotherapy, University of Tartu. The theoretical
background of his work is based mainly on the self-determination
theory. More specifically, he works on the topic of teachers’
multidimensional autonomy-supportive and controlling behaviours,
students’ psychological need satisfaction and frustration, and
students’ autonomous and controlled forms of motivation in the

context of physical education. He has also developed and tested the effectiveness of
several intervention programs with the aim to improve psychological need satisfaction
and autonomous forms of motivation among students in the context of physical
education. He joined the Editorial Board of BMC Public Health in 2021.
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Shankar Viswanathan

Shankar is an Assistant Professor of Biostatistics at the Albert Einstein College of
Medicine, in the Department of Epidemiology and Population Health. He received his

Back to top
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Senior Editorial Board Members
Chris Ardern, York University, Canada
Noriko Cable, University College London, UK
Jennifer Emond, Dartmouth College, USA
Youcheng Liu, Wayne State University, USA
Carol Maher, University of South Australia, Australia
Monica Malta, University of Toronto, Canada
Isabelle Niedhammer, Inserm, France
Patrick Palmieri, Norbert Wiener University, Peru
Louisa Peralta, The University of Sydney, Australia
David Rehkopf, Stanford University, USA
Akira Shibanuma, The University of Tokyo, Japan
Henri Tilga, University of Tartu, Estonia
Shankar Viswanathan, Albert Einstein College of Medicine, USA

Editorial Board Members
Edimansyah Abdin, Institute of Mental Health, Singapore
Sandra Abreu, Lusófona University of Porto, Portugal
Pawan Acharya, University of Oklahoma, USA
Ishag Adam, Qassim University, Saudi Arabia
Oyelola Adegboye, James Cook University, Australia
Tara Ballav Adhikari, Aarhus University, Denmark
Bipin Adhikari, Nepal Community Health and Development Centre, Nepal
Wafa Aftab, Aga Khan University, Pakistan
Marcela Agudelo-Botero, Universidad Nacional Autónoma de México, Mexico
Bright Ahinkorah, University of Technology Sydney, Australia

doctoral degree in Biostatistics from the University of North Carolina
at Chapel Hill. His methods research focuses on multivariate survival
analysis, longitudinal data, and missing data analysis. His applied
area focusses on Global Health, Injury Epidemiology, and Chronic
Disease Epidemiology. He joined the Editorial Board of BMC Public
Health in 2018.
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Shoaib Ahmad, Punjab medical college, Faisalabad, Pakistan
Reza Ahmadkhaniha, Tehran University of Medical Sciences, Iran
Shakeel Ahmed, Wah Medical College, Pakistan
Collins Stephen Ahorlu, University of Ghana, Ghana
Catherine Aicken, University of Brighton, UK
Hirotsuga Aiga, Japan International Cooperation Agency, Japan
Aderonke Akinkugbe, Virginia Commonwealth University, USA
Blessing Akombi-Inyang, The University of New South Wales, Australia
Mayar Al Mohajer, Baylor College of Medicine, USA
Abdullah Al-Taiar, Old Dominion University, USA
Arsham Alamian, University of Miami, USA
Habiba Ali, United Arab Emirates University, United Arab Emirates
Amir Almasi-Hashiani, Arak University of Medical Sciences, Iran
Iris Iglesia Altaba, Instituto de Investigación Sanitaria de Aragón, Spain
Olufemi Aluko, Obafemi Awolowo University, Nigeria
Javier Alvarez-Galvez, University of Cadiz, Spain
Donne Kofi Ameme, University of Ghana School of Public Health, Ghana
Edward Kwabena Ameyaw, University of Technology Sydney, Australia
Leopold Aminde, School of Medicine, Griffith University, Australia
Hubert Amu, University of Health and Allied Sciences, Ghana
Michael Anastario, Florida International University, USA
Jennifer Andersen, University of Arkansas for Medical Sciences, USA
Johnny Andoh-Arthur, University of Ghana, Ghana
Fabíola Bof de Andrade, Oswaldo Cruz Foundation - FIOCRUZ, Brazil
Carl Abelardo Antonio, University of the Philippines, Philippines
Marzieh Araban, Ahvaz Jundishapur University of Medical Sciences, Iran
Hisatomi Arima, Fukuoka University, Japan
Danilo Arnone, United Arab Emirates University, UAE
Monika Arora, Public Health Foundation of India, India
Lauren Arundell, Deakin University, Australia
Nirmal Aryal, Bournemouth University, UK
Umesh Aryal, Public Health and Environment Research Center Nepal, Nepal
Kwaku Oppong Asante, University of Ghana, Ghana
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Diane Ashiru-Oredope, Public Health England, UK
S Maria Awaluddin, Institute for Public Health, Ministry of Health Malaysia, Malaysia
Ashish Awasthi, Public Health Foundation of India, India
Getinet Ayano, Curtin University, Australia
Dawit Getnet Ayele, John Hopkins University, USA
Giridhara Babu, Public Health Foundation of India, Indian Institute of Public Health, India
Migle Baceviciene, Lithuanian Sports University, Lithuania
SeungJin Bae, Ewha Womans University, College of Pharmacy, South Korea
Mohan Bairwa, IIHMR University, India
Ram Bajpai, Keele University, United Kingdom
Karin Bammann, University of Bremen, Germany
Jorge Banda, Purdue University, USA
Jason Bantjes, Institute for Life Course Health Research, Department of Global Health,
Faculty of Medicine and Health Sciences, Stellenbosch University, South Africa
Aleksandra Barac, University of Belgrade, Serbia
Gustavo Barcelos, Federal University of São Paulo, Brazil
Kate Bartlem, University of Newcastle, Australia
Leonelo Bautista, University of Wisconsin-Madison, United States
Estifanos Baye, Harvard Medical School, USA
Jeannette Beasley, NYU School of Medicine, USA
Charles Beck, National Infection Service, Public Health England, UK
Elisardo Becona, University of Santiago de Compostela, Spain
Asres Bedaso-Tilahune, University of Technology Sydney, Australia
Masoud Behzadifar, Lorestan University of Medical Sciences, Iran
Britni Belcher, University of Southern California, USA
Gabriele Berg-Beckhoff, University of Southern Denmark, Denmark
Maria Berghs, De Montfort University, UK
Danielle Berkovic, Monash University, Australia
Devender Bhalla, PÃ´le Universitaire euclide Intergovernmental UN Treaty 49006/49007,
Central African Republic
Aida Bianco, Magna Græcia University of Catanzaro, Italy
Hassan Haghparast Bidgoli, University College London, UK
Katie Biello, Brown University, USA
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Godfrey Biemba, National Health Research Authority, Zambia
Jean Joel Bigna, Centre Pasteur of Cameroon, Cameroon
Boris Bikbov, Istituto di Ricerche Farmacologiche Mario Negri IRCCS, Italy
Mawuena Binka, British Columbia Centre for Disease Control, Canada
Raaj Kishore Biswas, The University of Sydney, Australia
Antony Black, Institut Pasteur du Laos, Laos
Nicole Blackburn, Ulster University, United Kingdom
Michael Boah, University for Development Studies, Ghana
Petri Böckerman, Jyväskylä University School, Finland
Henrik Boggild, Aalborg University, Denmark
Obasanjo Bolarinwa, University of KwaZulu-Natal, South Africa
Michele Hilton Boon, University of Glasgow, UK
Melissa Bopp, Pennsylvania State University, USA
Alessandra Buja, Università di padova, Italy
Christopher Bunn, University of Glasgow, UK
Ryan Donald Burns, University of Utah, USA
Thomas Butt, University College London, UK
Zahid Ahmad Butt, University of Waterloo, Canada
Francisco Félix Caballero, Universidad Autónoma de Madrid, Spain
Baltica Cabieses, Universidad del Desarrollo, Chile
Chiara Cadeddu, Università Cattolica del Sacro Cuore, Italy
Cristina Cadenas-Sánchez, University of Cádiz, Spain
Samuel Cai, University of Leicester, United Kingdom
Alison Calear, The Australian National University, Australia
Wangnan Cao, Brown University, USA
Jun Cao, Jiangsu Institute of Parasitic Diseases, China
Zhen-Bo Cao, Shanghai University of Sport, China
Pasquale Caponnetto, University of Catania, Italy
Renee Carey, Curtin University, Australia
Tara Carney, South African Medical Research Council, South Africa
Genny Carrillo, Texas A&M School of Public Health, USA
Massimo Caruso, University of Catania, Italy
Lucinda Cash-Gibson, The Johns Hopkins University - Pompeu Fabra University Public
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Policy Center, Spain
Enrique Castro-Sanchez, Imperial College London, UK
Ferrán Catalá-López, National School of Public Health, ISCIII, Spain
Katrina Champion, The University of Sydney, Australia
Jie Chang, Xi'an Jiaotong University, China
Jung-Chen Chang, National Taiwan University & National Taiwan University Hospital,
Taiwan R.O.C.
Shu-Sen Chang, National Taiwan University, Taiwan R.O.C.
Daniel Chemtob, Hebrew University-Hadassah Medical School, Israel
Tzu-An Ann Chen, University of Houston, USA
Kei Long Cheung, Brunel University London, UK
Yit Siew Chin, Universiti Putra Malaysia, Malaysia
Tawanda Chivese, Qatar University, Qatar
Young Cho, University of Wisconsin-Milwaukee, Zilber School of Public Health, USA
Ka Chun Chong, The Chinese University of Hong Kong, Hong Kong
Abhiroop Chowdhury, O.P. Jindal Global University, India
Enayet Chowdhury, Monash University, Australia
Andrea Cioffi, University of Foggia, Italy
Els Clays, Ghent University, Belgium
Claudia Coipin, National Institute for Public Health and the Environment, The Netherlands
Won Kim Cook, Alcohol Research Group, USA
Sandra Cortes Arancibia, Pontificia Universidad Catolica de Chile, Chile
Claudio Costantino, University of Palermo, Italy
Adam Craig, The University of New South Wales, Australia
Pascal Crepey, University of Rennes, France
Agnieszka Ćwirlej-Sozańska, University of Rzeszow, Poland
Flavio Da Silva Júnior, Universidade Federal do Rio Grande, Brazil
Berihun Dachew, Curtin University, Australia
Abel Fekadu Dadi, University of Gondar/Flinders University, Ethiopia/Australia
Omid Dadras, Western Norway University of Applied Sciences, Norway
Mahamed Aqiel Dalvie, University of Cape Town, South Africa
Kelsey Dancause, University of Quebec in Montreal, Canada
Catherine Darker, Trinity College Dublin, Ireland
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Daniel Datiko, MSH, Ethiopia
Biplab Datta, Augusta University, USA
Ranjit Dehury, University of Hyderabad, India
Daniel Demant, School of Public Health, University of Technology Sydney, Australia
Zewditu Demissie, CDC/NCHHSTP, USA
Evangelia Demou, University of Glasgow, UK
Amare Deribew, Jimma University, Ethiopia
Henok Derso, University of Tasmania, Australia
Nicola Desmond, Liverpool School of Tropical Medicine, United Kingdom
Meghnath Dhimal, Nepal Health Research Council (NHRC), Nepal
Ramesh Dhiman, ICMR - National Institute of Malaria Research, India
Mostafa Dianatinasab, Maastricht University, Netherlands
Sonia Dias, National School of Public Health, Universidade NOVA Lisboa, Portugal
Danae Dinkel, University of Nebraska at Omaha, USA
David Teye Doku, University of Tampere, Finland
Pete Driezen, University of Waterloo, Canada
Dean Alan Dudley, Macquarie University, Australia
Lara Dugas, Loyola University Chicago, USA
Bereket Duko, Curtin University, Australia
Ebenezer Durojaye, Dullah Omar Institute, University of the Western Cape, South Africa
Anindita Dutta, University of Chicago, USA
Angel Dzhambov, Medical University of Plovdiv, Bulgaria
Ejemai Eboreime, University of Alberta, Canada
Victoria Egli, The University of Auckland, New Zealand
Maria Ekstrand, University of California, San Francisco, USA
Ziad El-Khatib, Karolinska Institutet, Sweden
Ksenia Eritsyan, National Research University Higher School of Economics, Russia
Reuben Escorpizo, The University of Vermont, USA
Chiedu Eseadi, University of Nigeria Nsukka, Nigeria
Mohamed Estai, Commonwealth Scientific and Industrial Research Organisation (CSIRO),
Australia
Dabney Evans, Emory University, USA
Kaniz Fatema, Centre for Health Equity Training, Research & Evaluation, Australia
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Syed Fatmi, Aga Khan University, Pakistan
Giampiero Favato, Kingston University, UK
Shaffi Fazaludeen Koya, Boston University School of Public Health, USA
Mehdi Fazlzadeh, Ardabil university of Medical Sciences, Iran
Katia E Ferrar, University of South Australia, Australia
Pietro Ferrara, Center for Public Health Research, University of Milan - Bicocca, Italy
Florian Fischer, Kempten University of Applied Sciences, Bavarian Research Center for
Digital Health and Social Care, Germany
Amanda Fitzgerald, University College Dublin, Ireland
Joel Francis, University of the Witwatersrand, South Africa
Paul Freeman, University of Washington, USA
Giovanni Gabutti, University of Ferrara, Italy
Francesca Gallè, Parthenope University of Naples, Italy
Danielle Gallegos, Queensland University of Technology, Australia
Yong Gan, Huazhong University of Science and Technology, China
Manuela Garcia de la Hera, Universidad Miguel Hernández, Spain
Juan Jesús García-Iglesias, University of Huelva, Spain
Lauren Gardner, University of Sydney, Australia
Joshua Garn, University of Nevada, Reno, USA
Ezra Gayawan, Federal University of Technology, Akure, Nigeria
Teshome Gebre, The Task Force for Global Health Inc., Ethiopia
Mekdes Gebremariam, University of Oslo, Norway
Ajesh George, Western Sydney University, Australia
Badicu Georgian, Transilvania University of Brasov, Romania
Hailay Gesesew, Flinders University, Australia
Anat Gesser-Edelsburg, School of Public Health, University of Haifa, Israel
Hasanain Ghazi, Al-Bayan University, Iraq
Saruna Ghimire, University of Miami, USA
Emilio Gianicolo, Institute for Medical Biostatistics, University Medical Center of the
Johannes Gutenberg University Mainz, Germany
Andrew Gibbs, South African Medical Research Council, South Africa
Gail Gilchrist, King’s College London, UK
Emma Giles, Teesside University, UK
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Zemichael Gizaw, University of Gondar, Ethiopia
Shira Goldenberg, Centre for Gender and Sexual Health Equity and Simon Fraser
University, Canada
Mahaveer Golechha, Indian Institute of Public Health-Gandhinagar, India
Krzysztof Goniewicz, Polish Air Force Academy, Poland
Luis González de Paz, August Pi i Sunyer Biomedical Research Institute (IDIBAPS),
Barcelona, Spain
Esther M. González-Gil, Universidad de Zaragoza, Spain
Lesley Gray, University of Otago, New Zealand
Mary Greaney, University of Rhode Island, USA
Diana Grigsby-Toussaint, University of Illinois, USA
Ashley Grosso, Rutgers University, USA
Mutsa Gumbie, Macquarie University Centre for the Health Economy, Australia
Jong-Long Guo, National Taiwan Normal University, Taiwan
Wei Guo, Nanjing University, China
Bhawna Gupta, Griffith University, Australia
Emily Guseman, Ohio University Heritage College of Osteopathic Medicine, USA
Sally Guttmacher, New York University, USA
Giorgio Guzzetta, Bruno Kessler Foundation, Italy
Anna Gyarmathy, Johns Hopkins University, USA
Zelalem Haile, Ohio University Heritage College of Osteopathic MedicineS, USA
Christian Hakulinen, University of Helsinki, Finland
Randah Hamadeh, Arabian Gulf University, Bahrain
Chisato Hamashima, Teikyo University, Japan
Harapan Harapan, Universitas Syiah Kuala, Indonesia
Andrew Hatala, University of Manitoba, Canada
Summer Hawkins, Boston College, USA
Khezar Hayat, University of Veterinary and Animal Sciences, Pakistan
Afeez A Hazzan, University of New York, USA
Qi-qiang He, Wuhan University, China
Yves Henchoz, University of Lausanne Hospital Centre, Switzerland
Juliana Balbinot Hilgert, Universidade Federal do Rio Grande do Sul, Brazil
Jennie Hill, University of Utah, USA
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Hung Chak Ho, The University of Hong Kong, Hong Kong SAR
Ka Yan Ho, The Hong Kong Polytechnic University, Hong Kong SAR
Jun Sung Hong, Wayne State University, School of Social Work, USA
Emiel O. Hoogendijk, Amsterdam University medical centers, Netherlands
Md. Golam Hossain, University of Rajshahi, Bangladesh
Md Mosharaf Hossain, Universiti Malaysia Terengganu, Malaysia
Mohammad Bellal Hossain, University of Dhaka, Bangladesh
Firoozeh Hosseini-Esfahani, Nutrition and Endocrine Research Center, Research Institute for
Endocrine Sciences, Shahid Beheshti University of Medical Sciences, Iran
Gang Hu, Pennington Biomedical Research Center, USA
Yen-Ming Huang, Graduate Institute of Clinical Pharmacy, National Taiwan University,
Taiwan
Wendy Yajun Huang, Hong Kong Baptist University, Hong Kong
Mehwish Hussain, Dow University of Health Sciences, Pakistan
Paul Hutchinson, Tulane University, USA
Nguyen Tien Huy, Nagasaki University School of Tropical Medicine and Global Health,
Japan
Bing-Fang Hwang, Department of Occupational Safety and Health, College of Public
Health, China Medical University, Taiwan
Mustapha Immurana, University of Health and Allied Sciences, Ho-Ghana, Ghana
Maia Ingram, University of Arizona, USA
Md Rafiqul Islam, Goulburn Valley Health, Australia
Chinwe Juliana Iwu, Stellenbosch University, South Africa
Charlotte Jackson, MRC Clinical Trials Unit, University College London, UK
Mihajlo Jakovljevic, Institute of Comparative Economic Studies, Hosei University Tokyo,
Japan
Shazia Jamshed, Universiti Sultan Zainal Abidin, Malaysia
Heidi Janssens, Ghent University, Belgium
Heng Jiang, La Trobe University, Australia
Seow Wei Jie, National University of Singapore, Signapore
Fengyi Jin, The Kirby Institute, UNSW, Sydney, Australia
Nattinee Jitnarin, NDRI-USA, Inc, USA
Denny John, Campbell Collaboration, India
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Russell Kabir, Anglia Ruskin University, UK
Atif Kamal, Pir Mehr Ali Shah Arid Agriculture University, Pakistan
Kehinde Kanmodi, Teesside University, United Kingdom
Ariadne Kapetanaki, University of York, UK
Tessa Keegel, Monash University, Australia
Matthew Kelly, Research School of Population Health, Australian National University,
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communicable disease population

Previous studies have suggested that lifestyle factors are associated with mortality in
different population. However, little is known about the impact of lifestyle factors on all-
cause mortality in non-commun...

Ying Li, Xue Fan, Lifeng Wei, Kai Yang and Mingli Jiao
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Hashtag fitspiration: credibility screening and content analysis of Instagram fitness
accounts

Fitspiration is a social media phenomenon purported to inspire viewers to lead healthier
lifestyles but can result in negative psychological outcomes such as body dissatisfaction.
This study aimed to develop a...
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Public health emergency preparedness for infectious disease emergencies: a scoping
review of recent evidence

The COVID-19 pandemic continues to demonstrate the risks and profound health
impacts that result from infectious disease emergencies. Emergency preparedness has
been defined as the knowledge, capacity and orga...

Jessica M Lee, Rachel Jansen, Kate E Sanderson, Fiona Guerra, Sue Keller-Olaman,
Michelle Murti, Tracey L O’Sullivan, Madelyn P Law, Brian Schwartz, Laura E Bourns and
Yasmin Khan
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Effectiveness of the multi-component intervention ‘Focus’ on reducing smoking among
students in the vocational education setting: a cluster randomized controlled trial

Social inequality in smoking remains an important public health issue. Upper secondary
schools offering vocational education and training (VET) comprise more students from
lower socioeconomic backgrounds and h...

Simone G. Kjeld, Lau C. Thygesen, Dina Danielsen, Gitte S. Jakobsen, Marie P. Jensen,
Teresa Holmberg, Lotus S. Bast, Lisbeth Lund, Charlotta Pisinger and Susan Andersen
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What motivated men to start PrEP? A cross-section of men starting PrEP in Buffalo
city municipality, South Africa

Compared to women, South African men are less likely to know their HIV status (78% vs.
89%), have suppressed viral loads (82% vs. 90%), or access HIV prevention services. To
achieve epidemic control where hete...
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Individual and area-level socioeconomic correlates of hypertension prevalence,
awareness, treatment, and control in uMgungundlovu, KwaZulu-Natal, South Africa

Hypertension is the second leading risk factor for death in South Africa, and rates have
steadily increased since the end of Apartheid. Research on the determinants of
hypertension in South Africa has received...

SLM Madela, NW Harriman, R Sewpaul, AD Mbewu, DR Williams, S Sifunda, T
Manyaapelo, A Nyembezi and SP Reddy
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High variability of COVID-19 case fatality rate in Germany

During the first wave of the COVID-19 pandemic a high case fatality rate (CFR) was
noticed worldwide including also Germany where the first European cases have been
observed. The WHO recommended immediate intu...
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Measuring social desirability bias in a multi-ethnic cohort sample: its relationship
with self-reported physical activity, dietary habits, and factor structure

Social desirability bias is one of the oldest forms of response bias studied in social
sciences. While individuals may feel the need to fake good or bad answers in response to
sensitive or intrusive questions,...

Wen Lin Teh, Edimansyah Abdin, Asharani P.V., Fiona Devi Siva Kumar, Kumarasan
Roystonn, Peizhi Wang, Saleha Shafie, Sherilyn Chang, Anitha Jeyagurunathan, Janhavi
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Cohort Profile: evaluation of the targeted individual promotion in german preschools
using the revised Dortmund Developmental Screening for Preschools DESK 3–6 R
(project “GIF MV”)

This dynamic cohort was established to evaluate the targeted individual promotion of
children affected by developmental risks as part of the German federal state law for child
day-care and preschools in Meckle...

Vanessa Sophie Ernst, Marco Franze, Anika Kästner and Wolfgang Hoffmann
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Digital technologies for mental health improvements in the COVID-19 pandemic: a
scoping review

Digital technologies have been used to support mental health services for two decades,
but the COVID-19 pandemic created a particular opportunity for greater utilization and
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Palestinian law to protect family and prevent violence: challenges with public opinion

The Palestinian Family Protection Law was submitted for ratification in November 2020
after much collaboration between advocates, attorneys and governmental officials, as
well as community and international or...

Fayez Mahamid, Muayad Hattab and Denise Berte
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A study on the quality evaluation index system of smart home care for older adults in
the community ——based on Delphi and AHP

In the context of the “silver wave” and “technology wave”, smart home care for older
adults in the community provide new ways for China and other countries to support
ageing in place. Yet, only very few studie...

Huaxiao Chen, Yuwei Zhang and Li Wang
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Racial/ethnic differences in social determinants of health and health outcomes
among adolescents and youth ages 10–24 years old: a scoping review

With the recent emergence of the Healthy People 2030 goals there is a need to
understand the role of SDOH on health inequalities from an upstream perspective. This
review summarizes the recent body of evidence...
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BMC Public Health 2023 23:410

Research Published on: 1 March 2023

Full Text PDF

Using ethnographic approaches to document, evaluate, and facilitate virtual
community-engaged implementation research

Community Advisory Boards (CABs) have been frequently used to engage diverse
partners to inform research projects. Yet, evaluating the quality of engagement has not
been routine. We describe a multi-method eth...

Borsika A. Rabin, Kelli L. Cain, Linda Salgin, Paul L. Watson Jr., William Oswald, Bonnie N.
Kaiser, Lawrence Ayers, Crystal Yi, Alexander Alegre, Jessica Ni, Allyn Reyes, Kasey E. Yu,
Shelia L. Broyles, Robert Tukey, Louise C. Laurent and Nicole A. Stadnick

BMC Public Health 2023 23:409

Research Published on: 28 February 2023

Full Text PDF

Inequalities in local government spending on cultural, environmental and planning
services: a time-trend analysis in England, Scotland, and Wales

Local government provides Cultural, Environmental, and Planning (CEP) services, such as
parks, libraries, and waste collection, that are vital for promoting health and wellbeing.
There have been significant ch...
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Improving adolescent health literacy through school-based health literacy
intervention: a mixed-method study protocol

Health-promoting actions might benefit from adolescent health literacy (AHL), however,
there is scant research on it in Nepal. This study identifies adolescent students’ health
literacy (HL) needs and trials a...

Shanti Prasad Khanal, Chitra Bahadur Budhathoki and Orkan Okan
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Development and Psychometric Properties of a health-promoting self-care behavior
scale (HPSCB-S) in recovered patients from Drug Addiction

Drug addiction is a chronic and relapsing brain disease. Practicing self-care is one of the
rules offered by therapists to improve the withdrawal process and prevent relapse. Based
on the evidence, health beli...
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Adolescent girls in aquaculture ecozones at risk of nutrient deficiency in Bangladesh
development and validation of an integrated metric

This study developed and validated an integrated metric that enhances understanding of
linkages between agro-ecological and socio-economic factors that are important for
explaining nutritional wellbeing in rel...
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The global dynamic transmissibility of COVID-19 and its influencing factors: an
analysis of control measures from 176 countries

To summarise the dynamic characteristics of COVID-19 transmissibility; To analyse and
quantify the effect of control measures on controlling the transmissibility of COVID-19; To
predict and compare the effecti...
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The impact of NHS charging regulations on healthcare access and utilisation among
migrants in England: a systematic review

The NHS Charges to Overseas Visitors Regulations 2015 outline when healthcare costs
should be recuperated from overseas visitors in England. National and global
stakeholders have expressed concerns that chargi...
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Young people’s explanations for the decline in youth drinking in England

Youth alcohol consumption has fallen markedly over the last twenty years in England.
This paper explores the drivers of the decline from the perspectives of young people.
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Associations between socioeconomic status and risk of obesity and overweight
among Chinese children and adolescents

In China, the threat of obesity and overweight in children and adolescents is developing
quickly. It may be possible to lower the risk of obesity and overweight in children and
adolescents by understanding the...
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Lifesaving skills training in schools – A qualitative study to explore students,
teachers, and parent’s perceived opportunities and challenges
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The objective of this study is to explore the perception of teachers, parents and students’
regarding implementation of a school-based lifesaving skills program and help predict
potential barriers and solutions.
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Ethnic disparities in COVID-19 outcomes: a multinational cohort study of 20 million
individuals from England and Canada

Heterogeneous studies have demonstrated ethnic inequalities in the risk of SARS-CoV-2
infection and adverse COVID-19 outcomes. This study evaluates the association between
ethnicity and COVID-19 outcomes in tw...

Francesco Zaccardi, Pui San Tan, Baiju R. Shah, Karl Everett, Ash Kieran Clift, Martina
Patone, Defne Saatci, Carol Coupland, Simon J. Griffin, Kamlesh Khunti, Hajira Dambha-
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Experiences of Every Mind Matters, Public Health England’s adult mental health
literacy campaign: a qualitative interview study

Every Mind Matters (EMM) is a publicly funded health campaign, launched in England in
2019, to equip adults to look after their mental health, and that of others, by offering
online information about common pr...
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COVID-19 vaccination coverage in Egypt: a large-scale national survey – to help
achieving vaccination target, March-May, 2022

Only 57 countries have vaccinated 70% of their population against COVID-19, most of
them in high-income countries, whereas almost one billion people in low-income
countries remained unvaccinated. In March–May ...

Amr Kandeel, Ibrahim Eldeyahy, Hanaa Abu ElSood, Manal Fahim, Salma Afifi, Shaimaa
Abu Kamar, Hala BahaaEldin, ElSabbah Ahmed, Amira Mohsen and Khaled Abdelghaffar
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Can counter-advertising exposing alcohol sponsorship and harms influence sport
spectators’ support for alcohol policies? An experimental study

Exposure to alcohol advertising and sponsorship through elite sport is associated with
harmful use of alcohol. Owing to strong financial and cultural ties between alcohol and
sport in Australia, policy action ...
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Interrupting the intergenerational cycle of violence: protocol for a three-generational
longitudinal mixed-methods study in South Africa (INTERRUPT_VIOLENCE)

Violence is a global social and human rights issue with serious public health implications
across the life-course. Interpersonal violence is transmitted across generations and there
is an urgent need to unders...
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Public information needs and preferences on COVID-19: a cross-sectional study

Right from the beginning of the SARS-CoV-2 pandemic the general public faced the
challenge to find reliable and understandable information in the overwhelming flood of
information. To enhance informed decision...

Julia Lühnen, Thomas Frese, Wilfried Mau, Gabriele Meyer, Rafael Mikolajczyk, Matthias
Richter, Jan Schildmann, Matthias C. Braunisch, Falk Fichtner, Christopher Holzmann-
Littig, Peter Kranke, Maria Popp, Christian Schaaf, Christoph Schmaderer, Christian
Seeber, Anne Werner…
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Climate change and health risks in Mukuru informal settlement in Nairobi, Kenya –
knowledge, attitudes and practices among residents

Residents of informal settlements in Sub-Sahara Africa (SSA) are vulnerable to the health
impacts of climate change. Little is known about the knowledge, attitudes and practices

https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-15168-y
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-15168-y
https://bmcpublichealth.biomedcentral.com/counter/pdf/10.1186/s12889-023-15168-y.pdf
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-15131-x
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-15131-x
https://bmcpublichealth.biomedcentral.com/counter/pdf/10.1186/s12889-023-15131-x.pdf
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-15281-y


4/1/23, 7:19 AM BMC Public Health | Articles

https://bmcpublichealth.biomedcentral.com/articles?tab=keyword&searchType=journalSearch&sort=PubDate&volume=23&page=5 14/24

(KAP) of inhabitants of informa...

Johanne Greibe Andersen, Per Kallestrup, Catherine Karekezi, Gerald Yonga and Christian
Kraef

BMC Public Health 2023 23:393

Research Published on: 25 February 2023

Full Text PDF

Tingbjerg Changing Diabetes: experiencing and navigating complexity in a
community-based health promotion initiative in a disadvantaged neighbourhood in
Copenhagen, Denmark

As a response to the complexity of reducing health inequity there has been a rise in
community-based health promotion interventions adhering to the principles of
complexity thinking. Such interventions often w...
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Sociodemographic differences in Covid-19 vaccine uptake in Denmark: a nationwide
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Abstract
Background Indonesia has made significant progress in expanding universal health coverage (UHC) through 
its National Health Insurance (NHI) mechanism. However, in the context of NHI implementation in Indonesia, 
socioeconomic disparities caused its subpopulations to have different literacy of NHI concepts and procedures, 
increasing the risk of healthcare access inequities. Hence, the study aimed to analyse the predictors of NHI 
membership among the poor with different education levels in Indonesia.

Methods This study used the secondary dataset of the nationwide survey “Abilities and Willingness to Pay, Fee, and 
Participant Satisfaction in implementing National Health Insurance in Indonesia in 2019” by The Ministry of Health 
of the Republic of Indonesia. The study population was the poor population in Indonesia and included a weighted 
sample of 18,514 poor people. The study used NHI membership as a dependent variable. Meanwhile, the study 
analysed seven independent variables: wealth, residence, age, gender, education, employment, and marital status. In 
the final step of the analysis, the study used binary logistic regression.

Results The results show that the NHI membership among the poor population tends to be higher among those 
who have higher education, live in urban areas, are older than 17 years old, are married and are wealthier. The poor 
population with higher education levels is more likely to become NHI members than those with lower education. 
Their residence, age, gender, employment, marital status, and wealth also predicted their NHI membership. Poor 
people with primary education are 1.454 times more likely to be NHI members than those without education 
(AOR 1.454; 95% CI 1.331–1.588). Meanwhile, those with secondary education are 1.478 times more likely to be NHI 
members than those with no education (AOR 1.478; 95% CI 1.309–1.668). Moreover, higher education is 1.724 times 
more likely to result in being an NHI member than no education (AOR 1.724; 95% CI 1.356–2.192).

Conclusion Education level, residence, age, gender, employment, marital status, and wealth predict NHI 
membership among the poor population. Since significant differences exist in all of those predictors among the poor 
population with different education levels, our findings highlighted the importance of government investment in 
NHI, which must be supported with investment in the poor population’s education.
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Introduction
Poverty is a state of being unable to meet basic needs 
such as food and non-food [1–3]. A population is cat-
egorised as poor if it has an average monthly per capita 
expenditure below the poverty line [1]. Economic condi-
tions negatively influence poverty; the better the econ-
omy, the lower the poverty will be [4]. Poverty increases 
the risk of death and disability due to non-communi-
cable diseases (NCDs) [5]. On the other hand, NCDs 
also increase the risk of falling into poverty [6]. Illness 
also causes heavy expenses along with the experience 
of physical and mental suffering. Usually, in countries 
without social health insurance, an unbearable amount 
of medical costs is incurred to improve or maintain the 
patient’s health condition. As a result, heavy financial 
burdens tend to push households from a comfortable or 
secure life, or even from bad to worse, to the possibility 
of becoming poor [7]. Poor people are vulnerable people. 
Without health insurance, they fall into deeper poverty 
once they become sick.

In Indonesia, the National Health Insurance (NHI) is a 
form of government’s commitment to achieving universal 
health coverage (UHC). NHI was first established based 
on the 2004 National Social Security System (NSSS) Law 
and was first implemented in 2014. Before NHI imple-
mentation, Indonesian citizens financed their healthcare 
costs through out-of-pocket payments, and only citizens 
listed as poor in the government database were covered 
by their home district health insurance. The local gov-
ernment financed this district health insurance with dif-
ferent health benefits based on their fiscal capacity. The 
poor who were not listed in the database or lived in a dis-
trict where the local government did not provide health 
insurance had to pay their own healthcare cost. For that 
reason, NHI is expected to help low-income individu-
als to cover their out-of-pocket healthcare cost, which 
is often difficult to predict and usually entails very high 
prices.

The 2004 NSSS Law states that everyone living in 
Indonesia must have coverage under the NHI regardless 
of being poor [8]. All citizens must contribute to NHI 
by paying a monthly fixed premium to cover the cost 
of health services that may arise when they are sick [9]. 
Under the NHI, all existing district health insurance and 
other social assistance to pay for the poor’s healthcare 
were merged and used to pay the NHI premium. Hence, 
the poor covered by the NHI are called Contribution 
Assistance Recipients (CAR). NHI is expected to cover all 
Indonesian people equally, supporting health equity for 
the poor and near-poor in Indonesia [10].

Even though NHI targeted membership coverage of 
95% by the end of 2019, it only achieved 85.3% [8]. The 
poor population is more likely to enroll in the NHI than 
other members who must pay the NHI premium [11, 12]. 

Studies in Ghana and Benin that also used national health 
insurance and exemptions for the poor in paying NHI 
premiums revealed that the core poor are excluded from 
the NHI because this population does not understand 
that they have the right to be funded and does not know 
the procedures to acquire their privilege as the poor in 
NHI [13–15]. In Indonesia, individuals unable to under-
stand and fulfil the registration procedure tend not to 
have a membership, while individuals with better access 
to information have more benefits in understanding the 
NHI [16–18]. Studies found that the poor living in an 
urban area, where the NHI information is easily accessed, 
are reportedly more likely to be enrolled [11, 19] as were 
the poor who accessed the internet [20–22].

In addition, education is significantly essential in deter-
mining individual membership in the NHI. Previous 
national data studies prove that education relates to com-
munity participation status in the NHI [11, 23]. Studies 
also support that in the regions with different character-
istics, such as the far inland of Singkil, the urban setting 
in Manado, and the rural setting in Bojonegoro, educa-
tion is crucial in predicting NHI membership [17, 24]. 
The low-education population tends not to understand 
the eligibility and requirement to be registered as CAR 
[16]. It explained why many citizens included in the pov-
erty indicators, according to Indonesia Statistics, had not 
yet registered as CAR [25, 26]. The education level is also 
related to community participation in independent NHI, 
intended for citizens working in informal sectors [27, 28]. 
Low education has become a barrier for informal workers 
to understand the self-registered mechanism, the NHI 
benefits package, and how to use NHI [17, 27]. Based on 
the background research, the study aimed to analyse the 
predictors of NHI membership among the poor with dif-
ferent education levels.

Materials and methods
Data source
The study used secondary data from a nationwide sur-
vey, “Abilities and Willingness to Pay, Fee, and Participant 
Satisfaction in implementing National Health Insurance 
in Indonesia in 2019,“ performed by The Ministry of 
Health of the Republic of Indonesia. The study popula-
tion is poor people in Indonesia. The Ministry of Health 
does not publicly publish the data and final report on its 
website, but the public can access it based on request.

The survey used the wealth index formula to determine 
wealth status. The wealth index is a weighted measure of 
the total spending of a household. Meanwhile, the survey 
calculated the wealth index using primary data on house-
hold spending on health insurance, food, accommoda-
tion, and other items. Furthermore, the pool divided the 
income index into five quintiles in the poll: quintile 1 (the 
poorest), quintile 2 (poorer), quintile 3 (middle), quintile 
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4 (richer), and quintile 5 (the richest) [29, 30]. In this 
study, the poor are quintiles 1 and 2. The study described 
18,514 weighted poor people as research respondents 
through stratification and multistage random sampling. 
This nationwide study involved 715 districts, 1430 vil-
lages, and 14,300 households in all Indonesian provinces 
(34 provinces).

The data were collected through an offline survey from 
March to December 2019. The study used household and 
individual instruments to assess participant characteris-
tics, health insurance ownership, and NHI membership.

Outcome variable
The outcome variable in the study was participation in 
the National Health Insurance (NHI) membership. NHI 
membership refers to the respondent’s involvement in 
the NHI, whether as an individual member, a required 
member (civil servant, police officer, or army), borne by 
the company, or a Contribution Assistance Recipient 
(CAR). NHI membership comes in two varieties: non-
member and member.

Exposure variable
The study utilised seven factors as exposure variables: 
education level, type of residence, age group, gender, 
employment status, marital status, and wealth status. We 
divided the education level into four categories: none, 
primary, secondary, and higher. Furthermore, there 
are two options for housing: urban and rural. The age 
comprises 17 or less, 18–64, and 65 or more. The study 
divided gender into two categories: male and female. 
Employment status includes unemployed and employed. 
Furthermore, marital status contains three types: never 
married, married, and divorced/widowed. The study 
splits wealth status into the poorest and poorer.

Data analysis
As for comparing other exposure variables at the educa-
tion level, the authors performed a bivariate comparison 
by the Chi-square test in the initial step. Furthermore, 
a collinearity test was used in the study to guarantee 
that there was no strong correlation between indepen-
dent variables in the final regression model. The authors 
applied a binary logistic regression in the study’s last 
point. This test was performed as part of the survey to 
investigate the multivariate connection between all inde-
pendent variables and NHI membership as the depen-
dent variable. The authors employed the IBM SPSS 26 
application for statistical analysis.

On the other hand, using the same data, the study 
employed ArcGIS 10.3 (ESRI Inc., Redlands, CA, USA) 
to map the distribution of NHI membership among the 
poor in Indonesia. The Indonesian Bureau of Statistics 

provided a shapefile of administrative border polygons 
for the study.

Results
The study found that the average NHI membership 
among the poor in Indonesia was 65.1%. Meanwhile, the 
distribution of education levels for the poor in Indone-
sia is as follows: no education (16.9%), primary educa-
tion (64.1%), secondary education (16.9%), and higher 
education (2.2%). Figure  1 shows the trend of the high-
est proportion of NHI membership among the poor at 
the western and eastern ends. Moreover, Table 1 displays 
descriptive statistics of NHI membership among the 
poor in Indonesia.

Single-factor analysis was used to investigate the influ-
ence of education level on the other observed predictors 
of NHI membership. Table 1 shows the distribution of the 
poor by residence, age, gender, employment, marital sta-
tus, and wealth differed in education levels (p < 0.0000). 
Therefore, significant differences exist in NHI member-
ship predictors among poor people with different educa-
tion levels.

Table 1 acknowledges a difference between NHI mem-
bers in their education levels. The higher the level of edu-
cation, the higher the proportion of the poor who are 
NHI members. According to the type of residence, the 
higher the level of education, the lower the proportion 
of the poor living in rural areas. Based on age group, the 
higher the level of education, the lower the proportion of 
the poor in the ≥ 65. Based on gender, females dominated 
all education levels, except in secondary education, where 
males headed the group. Regarding employment status, 
the employed lead in all education categories, except no 
education, and the unemployed lead in the class. Mean-
while, according to marital status, married led all educa-
tion groups, except no education among those who never 
married. Moreover, based on wealth status, the poorer 
dominated in all education categories except primary 
education, which the poorest led.

The study performed a collinearity test in the following 
analysis. The research findings show no strong relation-
ship between the independent variables. The tolerance 
value for all variables is more significant than 0.10, and 
the variance inflation factor (VIF) value for all variables is 
less than 10.00. The study can state that there are no indi-
cators of multicollinearity in the regression model.

Table  2 shows the result of the binary logistic regres-
sion of NHI membership in Indonesia. Based on edu-
cation level, those having primary education are 1.454 
times more likely to be an NHI member than those with 
no education (AOR 1.454; 95% CI 1.331–1.588). Mean-
while, those having secondary education are 1.478 times 
more likely to be NHI member than those with no educa-
tion (AOR 1.478; 95% CI 1.309–1.668). Moreover, those 
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having higher education are 1.724 times more likely to be 
an NHI member than those having no education (AOR 
1.724; 95% CI 1.356–2.192). The results indicate that the 
better the education level, the higher possibility of being 
an NHI member among the poor in Indonesia.

In addition to education level, the study also found four 
exposure variables related to NHI membership among 
the poor in Indonesia. Regarding the type of residence, 
the poor in rural areas are 0.733 times less likely to be 
NHI members than those in urban areas (AOR 0.733; 
95% CI 0.673–0.798). According to age groups, all groups 
are more likely than those 17 or less to be members of 
NHI. Regarding marital status, the married poor are 
0.877 times less likely to become an NHI member than 
those who never married (AOR 0.877; 95% CI 0.793–
0.969). Furthermore, based on wealth status, Table  2 
informs that the poorer are 1.199 times more likely to be 
an NHI member than the poorest (AOR 1.199; 95% CI 
1.126–1.277).

Discussion
Embracing government decentralisation, the central gov-
ernment pays for the poor’s contribution to the NHI. The 
Ministry of Social Welfare updates its list of poor people 
nationwide annually, and only people on that list will be 
eligible to become CAR. When any population cannot 
be considered as the CAR the central government funds, 
they still have the opportunity to be funded under the 
local government’s budget. The local government will 
enlist them as NHI participants based on the individual’s 
self-report that they are poor and need financial aid to 

access healthcare services. This self-reported procedure 
involves complex steps of verification and document 
requirements by several local government offices.

The formal education level among the poor in our 
study predicts the poor’s enrolment in NHI. It shows that 
even in a compulsory social health insurance scheme like 
the NHI, where the government determines the poor’s 
enlistment for eligibility, health insurance literacy is still 
significantly critical. Our study found that the better the 
formal education level, the higher possibility of being an 
NHI member among the poor in Indonesia. The poor 
people’s identification to be a CAR needs a bureaucratic 
procedure that not only requires the poor to fulfil legal 
documents and meet the authorised offices but also 
needs an understanding of how the system works. Peo-
ple with low education levels will find this more compli-
cated than those with higher education levels. The poor 
with low education level are not only vulnerable to not 
being covered by the NHI, but those who are already 
enrolled have low hospital utilisation since they do not 
understand how to use the NHI to access the hospital 
[19, 31]. This finding is consistent with other studies in 
other low-middle-income countries. In Chad and Ghana, 
those who never had a formal education are less likely to 
be covered by health insurance even though their coun-
tries provide a social health insurance scheme (15). For-
mal education level is often associated with literacy [20, 
32]. Health insurance literacy, the ability to understand 
what health insurance is, is a prominent factor in health 
insurance participation [18]. A proper understanding of 

Fig. 1 The Distribution Map of NHI membership among the poor in Indonesia
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health insurance will lead to a higher acceptance rate for 
participating in health insurance [20].

Before the NHI, Indonesia funded its poor population 
through different social health insurance scenarios that 
varied between districts. Those social health insurance 
scenarios merged into the NHI, disrupting how poor 
people can be covered with health insurance. Before the 
NHI was first implemented in 2014, the poor covered 
by the district health insurance were not automatically 
changed into NHI members. The districts were still cal-
culating to enrol all their poor citizens in the NHI based 
on their fiscal capacity. Hence, this dynamic change 
triggered uncertainty among the poor. The lower edu-
cation population could have difficulty understanding 
the abrupt and complex change in the NHI mechanism 
[11, 16, 32]. Higher education and adequate information 
are two things that are always related to higher health 

insurance literacy [16, 18, 32]. Thus, it is not surprising 
that, in several studies, people’s exposure to information 
sources, such as mass media, is also reported to increase 
the probability of people with no education background 
enrolling in a health insurance coverage [15, 33]. A lack 
of accurate information about the NHI and the ability to 
understand that information may cause more of the poor 
population to fail to realise what the NHI’s benefit is and 
how they can be enlisted as NHI participants [16].

Our study informs that the poor in rural areas are less 
likely to be NHI members than those in urban areas. 
The population in a rural area in Indonesia is commonly 
referred to as a subpopulation with limited information 
access because of the limited internet infrastructure but 
also its expensive connection [34]. In respect that Indo-
nesia is an archipelago with more than a thousand inhab-
ited islands, its dispersed geographic condition not only 
becomes a significant problem in the doctors’ distribu-
tion [35] but also leads to unequal distribution of health 
information [36]. On the other hand, the internet plays a 
vital role in persuading people to participate in the NHI 
[22]. It shares updated information on the NHI and its 
interaction among the population, influencing others to 
decide their participation in the NHI [22, 37]. Compared 
to the poor people in the urban area, even though they 
acknowledged that the procedures for accessing social 
health insurance provided by the government are compli-
cated, they have more possibility to access health infor-
mation so that they know how to be able to enlist in the 
CAR [38].

Table 1 Descriptive statistics of NHI membership among the 
poor in Indonesia (n = 18,514)
Character-
istics

Education Level p-
valueNo 

education
(n = 3,157)

Primary
(n = 11,782)

Secondary
(n = 3,187)

Higher
(n = 388)

NHI mem-
bership

< 0.001

Non-mem-
ber

45.2% 33.5% 30.8% 27.2%

Member 54.8% 66.5% 69.2% 72.8%

Type of 
residence

< 0.001

Urban 13.9% 15.6% 26.2% 26.2%

Rural 86.1% 84.4% 73.8% 73.8%

Age group < 0.001

≤ 17 64.6% 20.6% 2.1% 0.0%

18–64 22.7% 67.6% 94.7% 93.0%

≥ 65 12.8% 11.8% 3.2% 7.0%

Gender < 0.001

Male 46.8% 48.2% 55.8% 42.4%

Female 53.2% 51.8% 44.2% 57.6%

Employ-
ment 
status

< 0.001

Unem-
ployed

76.8% 46.8% 37.8% 24.2%

Employed 23.2% 53.2% 62.2% 75.8%

Marital 
status

< 0.001

Never 
married

67.0% 29.9% 41.9% 36.3%

Married 22.1% 59.1% 51.7% 54.7%

Divorced/
Widowed

10.9% 11.0% 6.4% 9.0%

Wealth 
status

< 0.001

Poorest 49.7% 52.0% 44.6% 38.2%

Poorer 50.3% 48.0% 55.4% 61.8%

Table 2 The result of binary logistic regression of NHI 
membership among the poor in Indonesia (n = 18,514)
Predictor Member of NHI

AOR (95% CI) p-value
Education: No Education (Ref.)

Education: Primary 1.454 (1.331–1.588) *<0.001

Education: Secondary 1.478 (1.309–1.668) *<0.001

Education: Higher 1.724 (1.356–2.192) *<0.001

Residence: Urban (Ref.)

Residence: Rural 0.733 (0.673–0.798) *<0.001

Age group: ≤ 17 (Ref.)

Age group: 18–64 1.538 (1.360–1.738) *<0.001

Age group: ≥ 65 1.827 (1.557–2.144) *<0.001

Gender: Male (Ref.)

Gender: Female 1.011 (0.945–1.082) 0.756

Employment: Unemployed (Ref.)

Employment: Employed 0.941 (0.868–1.019) 0.135

Marital: Never married (Ref.)

Marital: Married 0.877 (0.793–0.969) **0.010

Marital: Divorced/Widowed 1.078 (0.932–1.247) 0.314

Wealth: Poorest (Ref.)

Wealth: Poorer 1.199 (1.126–1.277) *<0.001
Note: AOR: Adjusted Odds Ratio; CI: confidence interval; *p < 0.001; **p < 0.050
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Age is likely a barrier to becoming an NHI member 
in Indonesia. Even though other studies reported dif-
ferent age groups that correlate with low participation 
rates in the NHI [11, 16, 23, 27], most studies consis-
tently report that younger people have less probability of 
being enlisted as NHI participants. Our study shows that 
all groups are likelier than those seventeen years old or 
younger to be members of NHI. Other studies report that 
the elderly (≥ 65 years old) have the highest likelihood of 
NHI membership among all age groups [11, 23]. Willing-
ness to pay is mainly used to explain how the age group 
could become a predictor of health insurance coverage 
[39–41]. However, since our study focuses on the poor, 
for whom the government pays their contribution to the 
NHI, willingness to pay could not be used to explain why 
the younger population has a lower likelihood of being an 
NHI member. We argue that it is related to health insur-
ance literacy among the poor. In the NHI, the member 
enrolment must be submitted as a household unit, mean-
ing that the head of household must report all of their 
family members to become eligible for CAR. The edu-
cation of the household head is significantly associated 
with their family members’ enrolment in health insur-
ance. Household heads with higher secondary education 
or above have a higher probability of insurance coverage 
than household heads with no formal education [33].

Our study also found that the married poor are less 
likely to become NHI members than those who never 
married. A single, never-married population does not 
have family members who need to be enrolled as NHI 
participants [32, 39]. It indicates that NHI membership 
could not merely be associated with the population’s will-
ingness to pay. At this point, the education level could 
become a prominent predictor. Considering that the 
never-married group is mainly at a productive young age, 
many studies claim that the low health insurance mem-
bership among the never-married population is highly 
related to their perception of health-related risk [11, 23, 
32, 39]. Younger people commonly think they are healthy 
enough, so they do not have any urgency to be covered by 
health insurance. Health-related risk perception is essen-
tial in motivating health behaviour change [42]. Insuffi-
cient risk communication about the importance of health 
insurance reportedly leads to low demand for health 
insurance since people do not have any encouragement 
to manage health risks by enrolling in a health insurance 
scheme (43).

Lastly, we also find that the poorer in our study are 
more likely to be NHI members than the poorest. 
Wealthier populations are likely to use private health 
facilities due to the healthcare quality provided because 
they have greater ability to pay for the insurance pre-
mium [15, 33]. However, since our study focuses only on 
the poor population in a social health insurance scheme, 

the same reason cannot explain why the poorest have a 
lower probability of being enrolled in the NHI than the 
poorer. As the lowest quintile of the wealthy population, 
the poorest suffer from various wealth-related inequali-
ties. Observed disparities in education, media exposure, 
and the geographical location of their residence as the 
wealth-related inequality in our study explain why the 
poorest are less likely to become NHI members than the 
poorer. Further, several studies in the Indonesian context 
reported that low education levels are attributed to the 
poor population, which then makes the poor not have 
sufficient health insurance literacy [11, 23]. Our find-
ings strengthen other studies which reported that low-
and middle-income countries, which generally use NHI 
as their primary strategy to achieve UHC, fail to protect 
their underserved populations and predominantly sup-
port better-off population groups [44].

Study limitation
This study has the advantage of using big data as an anal-
ysis material, allowing the conclusions to be extrapolated 
to the national level. On the other hand, the analysis in 
this study is based on secondary data. The variables con-
sidered are limited to those provided by the Republic of 
Indonesia’s Ministry of Health. Several other variables 
previously known to influence health insurance owner-
ship could not be investigated. These variables include 
cognitive capacity, prior commercial insurance owner-
ship, having children, and family size [45–47].

Conclusion
This study concluded that NHI membership among the 
poor population could be predicted based on their edu-
cation level, residence, age, gender, employment, mari-
tal status, and wealth. All those predictors are different 
between the education levels of poor people. The better 
the education level, the higher possibility of being an 
NHI member among the poor in Indonesia. The edu-
cation disparities in this study explain unequal oppor-
tunities and access, which hinder the poor population 
covered by health insurance using government aid. The 
education level of the poor predicts their health insur-
ance literacy, which determines their ability to claim their 
right to become a CAR.

Based on the conclusions, the authors recommend that 
the government ensure social inclusion in their mecha-
nism, enlisting the poor eligible to be CAR. It must meet 
the needs of the poor who do not have enough ability to 
understand complex procedures in accessing the NHI. 
In addition, the NHI promotion message must be able to 
explain the procedures and health-related risks to initiate 
the poor’s willingness to claim their right to be funded 
by the government. Hence, it is expected that govern-
ment aid can and does provide direct benefits to the poor 
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and promotes their health and well-being. Our findings 
highlighted the importance of government investment 
in NHI, which must be supported with investment in the 
poor population’s education.

Acknowledgements
The author would like to thank the Ministry of Health of the Republic of 
Indonesia, who has agreed to allow the author to analyze the “Abilities and 
Willingness to Pay, Fee, and Participant Satisfaction in the Implementation of 
NHI in Indonesia 2019” data in this article.

Author Contribution
NKP and NR wrote the main manuscript text. ADL prepared Tables 1 and 2. 
NKP and ADL critically revised the manuscript for intellectual content. All 
authors read and approved the final manuscript. NKP is the guarantor of the 
paper.

Funding
The authors received no financial support for this article’s research, authorship, 
and publication.

Data Availability
The datasets used and/or analyzed during the current study are available from 
the corresponding author upon reasonable request.

Declarations

Ethical approval and consent to participate
The authors declare that all study procedures were undertaken in 
compliance with the ethical standards of the relevant national and 
institutional committees on human experimentation and with the tenets 
of the Declaration of Helsinki (1964) and its later amendments until 2013. 
The National Ethics Committee has approved the Ethical clearance of the 
survey “Abilities and Willingness to Pay, Fee, and Participant Satisfaction 
in the Implementation of NHI in Indonesia in 2019” (Number: LB.0201/2/
KE.340/2019). The secondary dataset used in this study is anonymized. 
The ethical committee from the National Institute of Health Research and 
Development (NHIRD) Indonesia regulatory does not require prior informed 
consent nor ethical approval by the institutional review board for using these 
secondary data.

Consent for publication
Not applicable .

Competing Interests
The authors declared no potential conflicts of interest concerning this article’s 
research, authorship, and publication.

Received: 20 October 2022 / Accepted: 20 February 2023

References
1. BPS. Kemiskinan dan Ketimpangan. 2021.
2. Azahari R. Pengaruh Kemiskinan Dan Pendidikan Terhadap Kesehatan 

Masyarakat. Equity J Ekon. 2020;8(1):56–63.
3. Athadena ED. Analisis Pengaruh Tingkat Pendidikan, Kesehatan dan 

Pengangguran terhadap Kemiskinan di Provinsi Sumatera Barat Periode 
2011–2020. J Ilm Mhs FEB Univ Brawijaya. 2021;9(2):24–5.

4. Zahra A, Fatin AA, Afuwu H, Auliyah RR. Struktur Kemiskinan Indonesia: 
Berapa Besar Pengaruh Kesehatan, Pendidikan dan Kelayakan Hunian? J Inov 
Ekon. 2019;4(02):67–74.

5. Ngaruiya C, Bernstein R, Leff R, Wallace L, Agrawal P, Selvam A et al. System-
atic review on chronic non-communicable disease in disaster settings. BMC 
Public Health [Internet]. 2022;22(1). Available from: https://doi.org/10.1186/
s12889-022-13399-z

6. Howard B, Benham B. Poverty Increases Risk of Non-Communicable Diseases 
in Lower Income Countries. Media contacts for the Johns Hopkins Bloom-
berg School of Public Health. 2018. p. 1.

7. Jayathilaka R, Joachim S, Mallikarachchi V, Perera N, Ranawaka D. Do chronic 
illnesses and poverty go hand in hand? PLoS ONE. 2020;15(10):1–19.

8. Oldistra F, Machdum SV. Analisis Perencanaan Kebijakan Jaminan Kesehatan 
Nasional Dari Aspek Kepesertaan Di Kementerian Ppn/Bappenas. J Ilmu 
Kesejaht Sos. 2020;21(1):63–86.

9. Setiyono B. Perlunya Revitalisasi Kebijakan Jaminan Kesehatan Di Indonesia. 
Polit J Ilmu Polit. 2018;9(2):38.

10. Nurrahmah B, Mawesti D, Afrina E, Muntafa F, Suriyanto F, Lauranti M. Ekuitas 
Kesehatan Bagi Masyarakat Miskin. 1st ed. Ekuitas Kesehatan Bagi Masyarakat 
Miskin dan Hampir Miskin di Indonesia. Jakarta Indonesia: Perkumpulan 
Prakarsa; 2017. 174 p.

11. Laksono AD, Nantabah ZK, Wulandari RD, Khoiri A, Tahangnacca M. Barriers 
to Expanding the National Health Insurance Membership in Indonesia: Who 
Should the Target?J Prim Care Community Heal. 2022;13.

12. Laksono AD, Wulandari RD, Zuardin Z, Nopianto N. The disparities in health 
insurance ownership of hospital-based birth deliveries in eastern Indonesia. 
BMC Health Serv Res. 2021;21(1):1–8.

13. Kotoh AM, Van Der Geest S. Why are the poor less covered in Ghana’s national 
health insurance? A critical analysis of policy and practice. Int J Equity 
Health [Internet]. 2016;15(1):1–11. Available from: https://doi.org/10.1186/
s12939-016-0320-1

14. Houeninvo H, Bello K, Hounkpatin H, Dossou J-P. Developing and Implement-
ing National Health Insurance: learnings from the first try in Benin.BMJ Glob 
Heal. 2022;1–12.

15. Amu H, Seidu AA, Agbaglo E, Dowou RK, Ameyaw EK, Ahinkorah BO et al. 
Mixed effects analysis of factors associated with health insurance cover-
age among women in sub-Saharan Africa. PLoS One [Internet]. 2021;16(3 
March):1–15. Available from: https://doi.org/10.1371/journal.pone.0248411

16. Nisa’ C, Sari IN. Social Health insurance literacy: lesson learned from Social 
Insurance for Maternity Care by National Health Insurance Programme. J 
Adm Kesehat Indones. 2019;7(1):25.

17. Kurniawati W, Rachmayanti RD. Identifikasi Penyebab Rendahnya Kepeser-
taan JKN pada Pekerja Sektor Informal di Kawasan Pedesaan. J Adm Kesehat 
Indones. 2018;6(1):33.

18. Muhlis ANA. Determinants of the National Health Insurance Uptake in Indo-
nesia. J Adm Kesehat Indones. 2022;10(1):111–21.

19. Wulandari RD, Laksono AD, Mubasyiroh R, Rachmalina R, Ipa M, Rohmah N. 
Hospital utilization among urban poor in Indonesia in 2018: is government-
run insurance effective? BMC Public Health [Internet]. 2023;23(1):92. Available 
from: https://doi.org/10.1186/s12889-023-15017-y

20. Dartanto T, Rezki JF, Siregar CH, Usman U, Bintara H. Participation of Informal 
Sector Workers in Indonesia’s National Health Insurance System. Southeast 
Asian Econ. 2016;33(3):317–42.

21. Rosidah LK, Asdary RN. National Health Insurance Membership and Eco-
nomic Status as Determinants of accessibility of Antenatal Care Service. J 
Matern Child Heal. 2021;6(4):507–15.

22. Putri NK, Ernawaty E. Viral Marketing Content for Universal Health Coverage 
Campaign in Indonesia.Int J Pharm Heal Mark. 2019

23. Laksono AD, Nugraheni WP, Rohmah N, Wulandari RD. Health insurance 
ownership among female workers in Indonesia: does socioeconomic status 
matter? BMC Public Health [Internet]. 2022;22(1):1–10. Available from: https://
doi.org/10.1186/s12889-022-14189-3

24. Niha MR, Korompis GEC, Mandagi CKF. Hubungan Karakteristik Individu Dan 
Pengetahuan Tentang Jaminan Kesehatan Nasional-Kartu Indonesia Sehat 
(Jkn-Kis) Dengan Status Kepesertaan Masyarakat Dalam Program Jkn-Kis Di 
Kecamatan Singkil Kota Manado. J Kesmas. 2018;7(5):1–9.

25. Nurgahayu UN. Kesesuaian anggota BPJS PBI dengan indikator kemiski-
nan di Kecamatan Malua Kabupaten Enrekang. Wind Public Heal J. 
2020;01(03):220–31.

26. Meman RB, Aripa L, Kartini. The implementation of Health Services BPJS Kes-
ehatan Registered in the Premium Assistance Program in Mamajang Health 
Center. J Promot Prev. 2021;4(1):29–38.

27. Darmayanti LD, Raharjo BB. Keikutsertaan Masyarakat dalam Jaminan 
Kesehatan Nasional Mandiri. Higeia J Public Heal Res Dev. 2020;4(Special 
4):824–34.

28. Putri SS, Suryati C, Nandini N. The implementation of National Health Insur-
ance on the aspect of participation to achieve Universal Health Coverage. J 
Sains dan Kesehat. 2022;4(2):222–30.

http://dx.doi.org/10.1186/s12889-022-13399-z
http://dx.doi.org/10.1186/s12889-022-13399-z
http://dx.doi.org/10.1186/s12939-016-0320-1
http://dx.doi.org/10.1186/s12939-016-0320-1
http://dx.doi.org/10.1371/journal.pone.0248411
http://dx.doi.org/10.1186/s12889-023-15017-y
http://dx.doi.org/10.1186/s12889-022-14189-3
http://dx.doi.org/10.1186/s12889-022-14189-3


Page 8 of 8Putri et al. BMC Public Health          (2023) 23:373 

29. Laksono AD, Paramita A, Wulandari RD. Socioeconomic disparities of facility-
based childbirth in Indonesia. Int Med J. 2020;25(1):291–8.

30. Wulandari RD, Qomarrudin MB, Supriyanto S, Laksono AD, Qomaruddin B, 
Laksono AD. Socioeconomic disparities in Hospital utilization among Elderly 
People in Indonesia. Indian J Public Heal Res Dev. 2019;10(11):1800–4.

31. Laksono AD, Megatsari H, Senewe FP, Latifah L, Ashar H. Policy to expand 
hospital utilization in disadvantaged areas in Indonesia: who should be the 
target? BMC Public Health [Internet]. 2023;23(1):12. Available from: https://
doi.org/10.1186/s12889-022-14656-x

32. Dartanto T, Rezki JF, Pramono W, Siregar CH, Bintara H. Why are workers in 
the Informal Sector reluctant to join the National Health Insurance System in 
Indonesia ? J Southeast Asian Econ. 2016;33(3):320–48.

33. Bhusal UP, Sapkota VP. Predictors of health insurance enrolment and wealth-
related inequality in Nepal: evidence from multiple Indicator Cluster Survey 
(MICS) 2019. BMJ Open. 2021;11(11):1–12.

34. APJII. Penetrasi & perilaku pengguna internet indonesia. Jakarta; 2017.
35. Laksono AD, Ridlo IA, Ernawaty E. Distribution Analysis of Doctors in Indo-

nesia. J Adm Kesehat Indones [Internet]. 2019;8(1):24–34. Available from: 
https://doi.org/10.31227/osf.io/df6ns

36. Putri NK. From reproductive health to unprepared health system structure: 
remembering why we start the digital health. J Adm dan Kebijak Kesehat. 
2020;8(1):1–4.

37. Indiraswari T, Supriyanto S, Ernawaty E, Putri NK. Health insurance literacy: 
discussion and reaction of facebook users’ towards the national health insur-
ance in Indonesia. J Public health Res. 2020;9(2):205–8.

38. Putri NK, Wulandari RD, Damayanti NA. Limited Resources and Complicated 
Procedures Maternal Health Problems of Urban Migrants in Region. In: 2nd 
International Symposium of Public Health (ISOPH 2017) - Achieving SDGs in 
South East Asia: Challenging and Tackling of Tropical Health Problems. 2018. 
p. 468–72.

39. Dartanto T, Halimatussadiah A, Rezki JF, Nurhasana R, Siregar CH, Bintara H et 
al. Why Do Informal Sector Workers Not Pay the Premium Regularly? Evidence 
from the National Health Insurance System in Indonesia. Appl Health 
Econ Health Policy [Internet]. 2020;18(1):81–96. Available from: https://doi.
org/10.1007/s40258-019-00518-y

40. Hajek A, Enzenbach C, Stengler K, Glaesmer H, Hinz A, Röhr S, et al. Determi-
nants of willingness to pay for Health Insurance in Germany—Results of the 
Population-Based Health Study of the Leipzig Research Centre for civilization 
Diseases (LIFE-Adult-Study). Front Public Heal. 2020;8(August):1–6.

41. Steigenberger C, Flatscher-Thoeni M, Siebert U, Leiter AM. Determinants of 
willingness to pay for health services: a systematic review of contingent valu-
ation studies. Eur J Heal Econ [Internet]. 2022;(0123456789). Available from: 
https://doi.org/10.1007/s10198-022-01437-x

42. Rebecca Ferrer. HHS Public Access risk perceptions and health behavior. 
Physiol Behav. 2017;176(5):139–48.

43. Gao L, Guan J, Wang G. Does media-based health risk communication affect 
commercial health insurance demand? Evidence from China. Appl Econ 
[Internet]. 2022;54(18):2122–34. Available from: https://doi.org/10.1080/0003
6846.2021.1985071

44. Osei Afriyie D, Krasniq B, Hooley B, Tediosi F, Fink G. Equity in health insurance 
schemes enrollment in low and middle-income countries: A systematic 
review and meta-analysis. Int J Equity Health [Internet]. 2022;21(1):1–12. 
Available from: https://doi.org/10.1186/s12939-021-01608-x

45. McGarry BE, Tempkin-Greener H, Grabowski DC, Chapman BP, Li Y. Consumer 
decision-making abilities and long-term Care Insurance Purchase. Journals 
Gerontol - Ser B Psychol Sci Soc Sci. 2018;73(4):e1–10.

46. Wang Q, Abiiro GA, Yang J, Li P, De Allegri M. Preferences for long-term care 
insurance in China: results from a discrete choice experiment. Soc Sci Med. 
2021;281:114104.

47. Alo CN, Okedo-Alex IN, Akamike IC. Determinants of willingness to partici-
pate in health insurance amongst people living with HIV in a tertiary hospital 
in South-East Nigeria. Niger Postgrad Med J. 2020;27(3):196–201.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

http://dx.doi.org/10.1186/s12889-022-14656-x
http://dx.doi.org/10.1186/s12889-022-14656-x
http://dx.doi.org/10.31227/osf.io/df6ns
http://dx.doi.org/10.1007/s40258-019-00518-y
http://dx.doi.org/10.1007/s40258-019-00518-y
http://dx.doi.org/10.1007/s10198-022-01437-x
http://dx.doi.org/10.1080/00036846.2021.1985071
http://dx.doi.org/10.1080/00036846.2021.1985071
http://dx.doi.org/10.1186/s12939-021-01608-x



