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Academy of Sciences, Hong Kong, China; 11Infectious and Tropical Research Center, Tabriz 
University of Medical Sciences, Tabriz, Iran; 12College of Pharmacy, King Saud University, 
Riyadh, Saudi Arabia; 13Department of Mathematics and Sciences, Ajman University, Ajman, 
United Arab Emirates; 14Department of Physiotherapy, Bayero University Kano, Kano, Nigeria; 
15Department of Physiotherapy, Federal University Wukari, Wukari, Nigeria; 16Department of 
Pharmacognosy, University of Lagos, Lagos, Nigeria; 17Department of Midwifery, Wollo 
University, Dessie, Ethiopia; 18Department of Medical Biochemistry, Debre Tabor University, 
Debre Tabor, Ethiopia; 19Australian Precision Health (ACPreH), University of South Australia, 
Adelaide, SA, Australia; 20Department of Botany, Sree Narayana Guru College Chelannur, 
Kozhikode, India; 21Department of Immunology, Tulane University, Covington, LA, USA; 
22College of Medicine and Health Sciences, Ambo University, Ambo, Ethiopia; 23Department 
of Community Medicine, Babcock University, Ilishan-Remo, Nigeria; 24Department of Family 
and Community Health, University of Health and Allied Sciences, Ho, Ghana; 25School of 
Population Health, University of New South Wales, Sydney, NSW, Australia; 26Cardiovascular 
Research Center, Massachusetts General Hospital, Boston, MA, USA; 27Department of 
Radiology, Harvard University, Boston, MA, USA; 28Department of Research and 
Development, Healthy Africans Platform, Ibadan, Nigeria; 29Philippine Institute for 
Development Studies, Quezon City, Philippines; 30Graduate School of Public Health, St. 
Luke's International University, Tokyo, Japan; 31Division of Population Data Science, National 
Cancer Center, Tokyo, Japan; 32Department of Research, New ERA, Kathmandu, Nepal; 
33Department of Population Health, Hofstra University, Hempstead, NY, USA; 34Department 
of Pediatrics, University of Calgary, Calgary, AB, Canada; 35School of Public Health, 
University of the Western Cape, Bellville, South Africa; 36School of Basic and Biomedical 
Sciences, University of Health and Allied Sciences, Ho, Ghana; 37Department of Family 
Medicine, Bowen University, Iwo, Nigeria; 38Department of Family Medicine, Bowen 
University Teaching Hospital, Ogbomoso, Nigeria; 39Slum and Rural Health Initiative 
Research Academy, Slum and Rural Health Initiative, Ibadan, Nigeria; 40Department of 
Physiotherapy, University of Ibadan, Ibadan, Nigeria; 41Division of Biostatistics and 
Epidemiology, Stellenbosch University, Cape Town, South Africa; 42Department of 
Biotechnology, National Agricultural Research Institute, Beni Mellal, Morocco; 43Apollo 
Institute of Medical Sciences & Research Chittoor, Apollo Hospital, Chittoor, India; 
44Department of Biology, University of Hail, Hail, Saudi Arabia; 45Department of Public 
Health, Universitas Padjadjaran (Padjadjaran University), Bandung, Indonesia; 46Department 
of Health Administration and Education, University of Education, Winneba, Ghana; 47School 
of Arts and Social Sciences, Edith Cowan University, Bunbury, WA, Australia; 48Department 
of Health Services Management, University of Ghana, Accra, Ghana; 49Harvard Chan School 
of Public Health, Harvard University, Boston, MA, USA; 50School of Public Health, University 
of Texas Health Science Center at Houston, Houston, TX, USA; 51Department of Community 
Medicine, King Edward Memorial Hospital, Lahore, Pakistan; 52Department of Public Health, 
Public Health Institute, Lahore, Pakistan; 53MM College of Pharmacy, Maharishi 
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Markandeshwar (Deemed to be University), Ambala, India; 54Department of Orthopedic 
Surgery and Sports Medicine, Boston Children's Hospital, Boston, MA, USA; 55Department of 
Public Health, Wachemo University, Kampala, Uganda; 56Department of Nutrition and 
Dietetics, University of Health and Allied Sciences, Ho, Ghana; 57Center for Public Health and 
Nutrition, Health Research Organization, National Research and Innovation Agency of 
Indonesia, Jakarta, Indonesia; 58University of Dundee, University of Dundee, Dundee, UK; 
59Health Policy Research Group, University of Nigeria, Enugu, Nigeria; 60Department of 
Public Health Sciences, Queen's University, Kingston, ON, Canada; 61King Khaled Eye 
Specialist Hospital and Research Center, Riyadh, Saudi Arabia; 62Department of Health 
Informatics, Qassim University, Buraydah, Saudi Arabia; 63Department of Health and 
Biological Sciences, Abasyn University, Peshawar, Pakistan; 64Department of Natural Sciences, 
Lebanese American University, Beirut, Lebanon; 65Department of Physical Therapy, 
University of Nizwa, Birkat Al Mawz, Oman; 66School of Medicine and Psychology, 
Australian National University, Canberra, ACT, Australia; 67Health Research Institute, 
University of Canberra, Canberra, NSW, Australia; 68School of Medicine, Tehran University 
of Medical Sciences, Tehran, Iran; 69Maternal and Child Health Division (MCHD), 
International Centre for Diarrhoeal Disease Research, Bangladesh, Dhaka, Bangladesh; 
70Department of Assistance Medical Sciences, Applied College, University of Tabuk, Tabuk, 
Saudi Arabia; 71Department of Psychology, University of Chittagong, Chattogram, Bangladesh; 
72Department of Medicine, Fatima Memorial Hospital College of Medicine and Dentistry, 
Lahore, Pakistan; 73Brody School of Medicine, East Carolina University, Greenville, NC, USA; 
74Department of Pharmacy Practice, Riphah Institute of Pharmaceutical Sciences, Islamabad, 
Pakistan; 75Division of Infectious Diseases and Global Public Health (IDGPH), University of 
California San Diego, San Diego, CA, USA; 76Department of Health Sciences and Informatics, 
Bangladesh Institute of Innovative Health Research, Dhaka, Bangladesh; 77Institute of 
Endemic Diseases, University of Khartoum, Khartoum, Sudan; 78Pan-African One Health 
Institute (PAOHI), Kigali, Rwanda; 79National Nutrition and Food Technology Research 
Institute, Shahid Beheshti University of Medical Sciences, Tehran, Iran; 80Department of 
Health Behavior, Texas A&M University, College Station, TX, USA; 81Rural Health Research 
Institute, Charles Sturt University, Orange, NSW, Australia; 82University Institute of Diet and 
Nutritional Sciences, The University of Lahore, Lahore, Pakistan; 83Department of Veterinary 
Medicine, University of Ibadan, Ibadan, Nigeria; 84Nigeria; 85Faculty of Health and 
Behavioural Sciences, The University of Queensland, Brisbane, QLD, Australia; 86Department 
of Psychiatry and Mental Health, University of Cape Town, Cape Town, South Africa; 
87Western Cape Department of Health, Cape Town, South Africa; 88Murdoch Business School, 
Murdoch University, Perth, WA, Australia; 89School of Health and Environmental Studies, 
Hamdan Bin Mohammed Smart University, Dubai, United Arab Emirates; 90Department of 
Pharmacy, Debre Markos University, Debre Markos, Ethiopia; 91Department of Clinical 
Pharmacy, Al-Ayen Iraqi University, Thi-Qar, Iraq; 92Department of Clinical Pharmacy and 
Pharmacy Practice, University of Science and Technology, Sana'a, Yemen; 93Department of 
Epidemiology and Biostatistics, University of Gondar, Gondar, Ethiopia; 94School of 
Pharmacy, Bahir Dar University, Bahir Dar, Ethiopia; 95Africa Center of Excellence for 
Mycotoxin and Food Safety, Minna, Nigeria; 96College of Nursing, Qatar University, Doha, 
Qatar; 97Faculty of Dentistry, Ibn Al-Nafis University for Medical Sciences, Sana'a, Yemen; 
98Department of Oral and Maxillofacial Surgery, Xi'an Jiaotong University, Xi'an, China; 
99Department of Medical Rehabilitation (Physiotherapy), University of Maiduguri, Maiduguri, 
Nigeria; 100Nethersole School of Nursing, The Chinese University of Hong Kong, Hong Kong, 
China; 101Department of Statistics and Operations Research, Aligarh Muslim University, 
Aligarh, India; 102Department of Pharmacy, Mohammed Al-Mana College for Medical 
Sciences, Dammam, Saudi Arabia; 103Department of Biosciences, Jamia Millia Islamia, New 
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Delhi, India; 104Center for Biotechnology and Microbiology, University of Swat, Swat, 
Pakistan; 105University of Tabuk, Tabuk, Saudi Arabia; 106Malopolska Centre of Biotechnology, 
Jagiellonian University, Krakow, Poland; 107Center of Excellence in Precision Medicine and 
Digital Health, Chulalongkorn University, Bangkok, Thailand; 108School of Biomedical 
Engineering, University of New South Wales, Sydney, NSW, Australia; 109Department of 
Clinical and Community Pharmacy, An-Najah National University, Nablus, Palestine; 
110College of Life Sciences, Birmingham City University, Birmingham, UK; 111Independent 
Consultant, Amman, Jordan; 112Department of Medicine, Nazarbayev University, Astana, 
Kazakhstan; 113Ophthalmology Department, University of Miami, Miami, FL, USA; 114SRM 
School of Public Health, Chennai, India; 115Institute of Molecular Biology and Biotechnology 
(IMBB), The University of Lahore, Lahore, Pakistan; 116Faculty of Health Sciences, Equator 
University of Science and Technology, Uganda, Masaka, Uganda; 117University of Sharjah, 
Sharjah, United Arab Emirates; 118School of Health, Science and Society, University of Greater 
Manchester, Bolton, UK; 119Clinical Pharmacy and Pharmacy Management, University of 
Nigeria Nsukka, Nsukka, Nigeria; 120Fakeeh College for Medical Sciences, Fakeeh College for 
Medical Sciences, Jeddah, Saudi Arabia; 121College of Medical Sciences, Azal University for 
Human Development, Sana'a, Yemen; 122London School of Hygiene and Tropical Medicine, 
University of London, London, UK; 123School of Medicine, University of Adelaide, Adelaide, 
SA, Australia; 124College of Medicine and Health Science, Bahir Dar University, Bahir Dar, 
Ethiopia; 125John D. Bower School of Population Health Science, University of Mississippi 
Medical Center, Jackson, MS, USA; 126Preventive and Community Dentistry, Obafemi 
Awolowo University, Ile-Ife, Nigeria; 127Department of Public Health, Salale University, 
Fitche, Ethiopia; 128School of Public Health, Xi'an Jiaotong University, Xi'an, China; 
129Department of Health and Management Sciences, Khomein University of Medical Sciences, 
Khomein, Iran; 130Spiritual Health Research Centre, Baqiyatallah University of Medical 
Sciences, Tehran, Iran; 131Department of Health and Wellbeing, African Population and Health 
Research Center, Nairobi, Kenya; 132School of Government, Ateneo De Manila University, 
Quezon City, Philippines; 133Alcohol, Drugs, and Development Programme, FORUT, 
Solidarity Action for Development, Norway, Norway; 134University of Gondar, University of 
Gondar, Gondar, Ethiopia; 135Department of General Medicine, Thai Binh University of 
Medicine and Pharmacy in Vietnam, Thai Binh City, Viet Nam; 136Ophthalmology Department, 
Hoa Binh General Hospital, Hoa Binh City, Viet Nam; 137School of Allied Health Sciences, 
University of Suffolk, Ipswich, UK; 138School of Health and Life Sciences, Glasgow 
Caledonian University, Glasgow, UK; 139Department of Pharmacology, All India Institute of 
Medical Sciences, Bhubaneswar, India; 140Ashok & Rita Patel Institute Of Physiotherapy, 
Charotar University of Science and Technology, Petlad, India; 141Department of Public Health, 
The Apollo University, Chittoor, India; 142Department of Physiotherapy, Galgotias University, 
Greater Noida, India; 143Agribusiness Study Program, Sebelas Maret University, Surakarta, 
Indonesia; 144Health Management and Economics Research Center, Iran University of Medical 
Sciences, Tehran, Iran; 145Research Center for Public Health and Nutrition, National Research 
and Innovation Agency, Bogor, Indonesia; 146College of Art and Science, Ottawa University, 
Surprise, AZ, USA; 147Midwifery, Hawassa University, Hawassa, Ethiopia; 148School of 
Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran; 149Department of 
Biotechnology, Sri Ramaswamy Memorial Institute of Science and Technology, 
Kattankulathur, India; 150Department of Community Medicine and Global Health, University 
of Oslo, Oslo, Norway; 151Norway; 152Department of Pharmacy Practice, AlMaarefa University, 
Riyadh, Saudi Arabia; 153Department of Food Technology, Jamia Hamdard, New Delhi, India; 
154India; 155Department of Biostatistics, Sakarya University, Sakarya, Türkiye; 156School of 
Medicine, Zanjan University of Medical Sciences, Zanjan, Iran; 157Health and Social Care, 
University of Essex, Colchester, England; 158Department of Pediatrics, Lahore General 
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Hospital, Lahore, Pakistan; 159Nursing Department, Institute of Technology and Health Science 
RS dr Soepraoen, Malang, Indonesia; 160Faculty of Health Science, Institute of Technology and 
Health Science RS dr Soepraoen, Malang, Indonesia; 161Monash Addiction Research Center, 
Monash University, Melbourne, VIC, Australia; 162School of Medicine and Public Health, 
University of Newcastle, Newcastle, NSW, Australia; 163Discipline of Psychological Science, 
ACAP University College, Sydney, NSW, Australia; 164College of Medicine and Health 
Sciences, Adigrat University, Adigart, Ethiopia; 165Ethiopia; 166Management Policy and 
Community Health, University of Texas, Houston, TX, USA; 167Faculty of Nursing, 
Universitas Airlangga (Airlangga University), Surabaya, Indonesia; 168Division of Nursing, 
Midwifery and Social Work, University of Manchester, Manchester, UK; 169Department of 
Public Health, Wollega University, Nekemte, Ethiopia; 170Department of Health Behavior and 
Society, Jimma University, Jimma, Ethiopia; 171Research and Technology Deputy, Kurdistan 
University of Medical Sciences, Sanandaj, Iran; 172Department of Psychiatry, University of 
Social Welfare and Rehabilitation Sciences, Tehran, Iran; 173Faculty of Medicine and Dentistry, 
University of Alberta, Edmonton, AB, Canada; 174School of Public Health, JSS Academy of 
Higher Education and Research, Mysuru, India; 175School of Public Health, Wolaita Sodo 
University, Wolaita Sodo, South Africa; 176Division of Health System and Public Health, 
Stellenbosch University, Cape Town, South Africa; 177Department of Orthopedics, University 
of California Los Angeles, Los Angeles, CA, USA; 178Orthopedic Institute for Children, Los 
Angeles, CA, USA; 179Translational Ophthalmology Research Center, Tehran University of 
Medical Sciences, Tehran, Iran; 180College of Optometry, Pacific University, Forest Grove, OR, 
USA; 181Research and Scientific Division, Ministry of Health, Free Town, Sierra Leone; 
182Department of Pharmaceutical Chemistry, King Saud University, Riyadh, Saudi Arabia; 
183Department of Medical Informatics, Mashhad University of Medical Sciences, Mashhad, 
Iran; 184Maternal and Child Health Division, International Centre for Diarrhoeal Disease 
Research, Bangladesh, Dhaka, Bangladesh; 185Department of Forensic Science, Government 
Institute of Forensic Science, Nagpur, Nagpur, India; 
186Department of Community and Family Medicine, All India Institute of Medical Sciences, 
Gorakhpur, India; 187Faculty of Pharmacy, Universiti Sultan Zainal Abidin, Malaysia, 
Terengganu, Malaysia; 188Health Information Management, Shiraz University of Medical 
Sciences, Shiraz, Iran; 189Warwick Medical School, University of Warwick, Coventry, UK; 
190Non-communicable Diseases Research Center, Tehran University of Medical Sciences, 
Tehran, Iran; 191School of Medicine, Iran University of Medical Sciences, Tehran, Iran; 
192Department of Clinical Pharmacology, Apollo Institute of Medical Sciences and Research, 
Hyderabad, India; 193Department of Human Anatomy and Histology, I.M. Sechenov First 
Moscow State Medical University, Moscow, Russia; 194Department of Community and Family 
Medicine, All India Institute of Medical Sciences, Bhubaneswar, India; 195Menzies School of 
Health Research, Charles Darwin University, Darwin, NT, Australia; 196College of Health 
Science, Debre Tabor University, Debre Tabor, Ethiopia; 197Department of Public Health, 
Bahir Dar University, Bahir Dar, Ethiopia; 198Department of Public Health, University of South 
Africa, Pretoria, South Africa; 199Community Medicine Department, Central University of 
Tamil Nadu, Madurai, India; 200BRAC James P Grant School of Public Health, BRAC 
University, Dhaka, Bangladesh; 201School of Public Health, Johns Hopkins University, 
Baltimore, MD, USA; 202Global Health Neurology Lab, NSW Brain Clot Bank, Sydney, NSW, 
Australia; 203Division of Cerebrovascular Medicine and Neurology, National Cerebral and 
Cardiovascular Center, Suita, Japan; 204School of Education, Sport & Health Sciences, 
University of Brighton, Brighton, UK; 205Department of Public Health Research, Bengal Rural 
Welfare Service, Kolkata, India; 206Innovation UBC, University of British Columbia, 
Vancouver, BC, Canada; 207Department of Medical Lab Technology, Chandigarh University, 
Mohali, India; 208Laboratory of Translational Medicine and Nanotherapeutics, Central 
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University of Punjab, Bathinda, India; 209Department of Pharmaceutical Sciences, Guru Nanak 
Dev University, Amritsar, India; 210Department of Health Behaviour, Environment and Social 
Medicine, Universitas Gadjah Mada (Gadjah Mada University), Sleman, Indonesia; 211Center 
of Health and Behavior and Promotion, Universitas Gadjah Mada (Gadjah Mada University), 
Sleman, Indonesia; 212Department of Biomedical Sciences, Bahir Dar University, Bahir Dar, 
Ethiopia; 213Department of Biochemistry and Biotechnology, University of Science and 
Technology Chittagong, Chittagong, Bangladesh; 214Department of Public Health, Daffodil 
International University, Dhaka, Bangladesh; 215Centre for the Study of Regional Development, 
Jawahar Lal Nehru University, New Delhi, India; 216Health Biotechnology Directorate at Bio 
and Emerging Technology Institute, Addis Ababa University, Addis Ababa, Ethiopia; 217Wits 
Centre for Health Economics and Decision Science, Wits Health Consortium, Johannesburg, 
South Africa; 218Department of Community and Family Medicine, All India Institute of 
Medical Sciences, Ramanathapuram, India; 219Department of Global Healthcare Management, 
York St John University, London, UK; 220Department of Demography and Population Studies, 
University of the Witwatersrand, Johannesburg, South Africa; 221Department of Internal 
Medicine, Manipal Academy of Higher Education, Mangalore, India; 222Disease Surveillance 
Department, Ghana Health Service, Ho, Ghana; 223Department of Epidemiology and 
Biostatistics, University of Health and Allied Sciences, Ho, Ghana; 224College of Health 
Sciences, VinUniversity, Hanoi, Viet Nam; 225Research Advancement Consortium in Health, 
Hanoi, Viet Nam; 226Department of Environmental Health, Bahir Dar University, Bahir Dar, 
Ethiopia; 227School of Public Health Sciences, University of Waterloo, Waterloo, ON, Canada; 
228Al Shifa School of Public Health, Al Shifa Trust Eye Hospital, Rawalpindi, Pakistan; 
229College of Public Health, Medical, and Veterinary Sciences, James Cook University, 
Townsville, QLD, Australia; 230Department of Public Health, University of Mataram, Mataram, 
Indonesia; 231State Disease Investigation Laboratory, Animal Resources Development 
Department, Agartala, India; 232Clinical Nutrition Department, Jazan University, Jazan, Saudi 
Arabia; 233Department of Psychiatry, University of Kelaniya, Ragama, Sri Lanka; 234University 
Psychiatry Unit, Colombo North Teaching Hospital, Ragama, Sri Lanka; 235Department of 
Public Health and Health Sciences, Tennessee State University (TSU), Nashville, TN, USA; 
236Department of Community Medicine, Datta Meghe Institute of Medical Sciences, Sawangi, 
India; 237Department of Epidemiology, The University of Texas Health Science Center at 
Houston (UTHealth Houston), Houston, TX, USA; 238Department of Midwifery, Bahir Dar 
University, Bahir Dar, Ethiopia; 239Department of Pharmacology, All India Institute of Medical 
Sciences, Bilaspur, India; 240Southeast University, Southeast University, Dhaka, Bangladesh; 
241Public Health Department, Asian University for Women, Chittagong, Bangladesh; 242The 
Interdisciplinary Research Group on Biomedicine and Health, VNU International School 
(VNUIS), Hanoi, Viet Nam; 243Faculty of Applied Sciences, VNU International School 
(VNUIS), Hanoi, Viet Nam; 244School of Public Health, Curtin University, Perth, WA, 
Australia; 245Department of Epidemiology, University of Gondar, Gondar, Ethiopia; 246Center 
for Immigrant and Refugee Health, Public Health Institute, Los Angeles, CA, USA; 247College 
of Medicine and Health Sciences, Debre Markos University, Debre Markos, Ethiopia; 248Public 
Health Foundation of India, Gurugram, India; 249Institute for Health Metrics and Evaluation, 
University of Washington, Seattle, WA, USA; 250Department of Health Metrics Sciences, 
School of Medicine, University of Washington, Seattle, WA, USA; 251Department of 
Community Medicine, Employees' State Insurance Model Hospital, Chennai, India; 252Ga East 
Municipal Hospital, Ghana Health Service, Accra, Ghana; 253School of Public Health, 
University of the Witwatersrand, Johannesburg, South Africa; 254Division of Women and Child 
Health, Aga Khan University, Karachi, Pakistan; 255biomedical and nutritional sciences, 
University of Massachusetts Lowell, Lowell, MA, USA; 256Department of Pediatrics, 
Brookdale University Hospital Medical Center, Brooklyn, NY, USA; 257Ophthalmology 
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Department, University of Tennessee, Memphis, TN, USA; 258Research and Training 
Directorate, Eka Kotebe General Hospital, Addis Ababa, Ethiopia; 259Department of Biological 
Sciences, University of Manouba, Manouba, Tunisia; 260Department of Social Sciences, 
University of Jendouba, El Kef, Tunisia; 261Wellcome Trust Brighton and Sussex Centre for 
Global Health Research, Brighton and Sussex Medical School, Brighton, UK; 262School of 
Public Health, Addis Ababa University, Addis Ababa, Ethiopia; 263Department of Nutrition 
and Dietetics, Bahir Dar University, Bahir Dar, Ethiopia; 264Public Health and Environment 
Research Centre (PERC), Lalitpur, Nepal; 265Global Health Epidemiology Research Group, 
University of Bergen, Bergen, Norway; 266Chettinad Hospital & Research Institute, Chettinad 
Academy of Research and Education, Chennai, India; 267JSS Medical College, Jagadguru Sri 
Shivarathreeswara Academy of Health Education and Research, Mysuru, India; 268Department 
of Pharmacy, United International University, Dhaka, Bangladesh; 269Pharmacology Division, 
Center for Life Sciences Research Bangladesh, Dhaka, Bangladesh; 270Centre for Atmospheric 
Sciences, Indian Institute of Technology Delhi, New Delhi, India; 271School of Health, Policy 
and Management, Korea University, Seoul, South Korea; 272Neurology Department Institute 
of Human Behavior and Allied Sciences, University of Delhi, New Delhi, India; 273Research 
and Development Cell, Dr. D. Y. Patil Vidyapeeth, Pune (Deemed to be University), Pune, 
India; 274Population Interventions Unit, University of Melbourne, Melbourne, VIC, Australia; 
275Independent Consultant, Bridgewater, NJ, USA; 276Australian Centre for Precision Health, 
University of South Australia, Adelaide, SA, Australia; 277Department of Pharmacology, All 
India Institute of Medical Sciences, Rajkot, India; 278Ateneo Center for Research and 
Innovation, Ateneo De Manila University, Pasig City, Philippines; 279Demography and Health, 
London School of Hygiene & Tropical Medicine, London, UK; 280Department of Psychiatry, 
Dalhousie University, Halifax, NS, Canada; 281Department of Psychiatry, University of Alberta, 
Edmonton, AB, Canada; 282Histology Department, Zagazig University, Zagazig, Egypt; 
283Advanced Nursing Department, Universitas Airlangga (Airlangga University), Surabaya, 
Indonesia; 284La Trobe University, Melbourne, VIC, Australia; 285Faculty of Health, Medicine 
and Behavioural Sciences, The University of Queensland, Brisbane, QLD, Australia; 286Basic 
Medical Sciences, Riphah International UNIVERSITY, Islamabad, Pakistan; 287Internal 
Medicine Residency, Mayo Clinic, Jacksonville, FL, USA; 288Institute of Public Health, United 
Arab Emirates University, Al Ain, United Arab Emirates; 289Department of Public Health and 
Community Medicine, Tanta University, Tanta City, Egypt; 290School of Public Health, Texila 
American University, Guyana, Guyana; 291Perelman's School of Medicine, University of 
Pennsylvania, Philadelphia, PA, USA; 292Department of Internal Medicine, Ain Shams 
University, Cairo, Egypt; 293Section of Adult Hematology, King Saud University, Riyadh, 
Saudi Arabia; 294Pediatric Dentistry and Dental Public Health Department, Alexandria 
University, Alexandria, Egypt; 295Department of Neuropsychiatry, Ain Shams University, 
Cairo, Egypt; 296Executive Committee, International Association for Women Mental Health, 
Potomac, MD, USA; 297Surgical Research Section, Hamad Medical Corporation, Doha, Qatar; 
298Biomedical Informatics and Medical Statistics Department, Alexandria University, 
Alexandria, Egypt; 299Health Research and Technology Transfer Directorate, South Ethiopia 
Region Public Health Institute, Jinka, Ethiopia; 300Department of Public Health, Hawassa 
University, Hawassa, Ethiopia; 301Faculty of Nursing, Bowen University, Iwo, Nigeria; 
302Multiple Sclerosis Research Center, Tehran University of Medical Sciences, Tehran, Iran; 
303Department of Electrical and Computer Engineering, Tarbiat Modares University, Tehran, 
Iran; 304Department of Epidemiology and Medical Statistics, University of Ibadan, Ibadan, 
Nigeria; 305Research Centre for Healthcare and Community, Coventry University, Coventry, 
UK; 306Tanner College of Dental Medicine, University of Pikeville, Pikeville, KY, USA; 
307Gastrointestinal and Liver Diseases Research Center, Guilan University of Medical Sciences, 
Rasht, Iran; 308Department of Infectious Diseases and Public Health, City University of Hong 
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Kong, Hong Kong, China; 309Department of Pharmacy, Wollega University, Nekemte, 
Ethiopia; 310Institute of Gerontology, National Academy of Medical Sciences of Ukraine, Kyiv, 
Ukraine; 311Department of Pharmacology, Iranshahr University of Medical Sciences, Iranshahr, 
Iran; 312School of Public Health, University of Ghana, Legon-Accra, Ghana; 313College of 
Medical Sciences, University of Maiduguri, Maiduguri, Nigeria; 314Department of 
Prosthodontics, Saveetha University, Chennai, India; 315School of American Education, 
Institute of Health & Management, Australia, Melbourne, VIC, Australia; 316School of 
Engineering, Swinburne University of Technology, Melbourne, VIC, Australia; 317Department 
of Pharmacology, Manipal Academy of Higher Education, Manipal, India; 318Department of 
Veterinary Public Health and Preventive Medicine, Usmanu Danfodiyo University, Sokoto, 
Sokoto, Nigeria; 319Department of Public Health, SIMAD University Mogadishu. Somalia, 
Mogadishu, Somalia; 320Department of Health Policy and Administration, University of the 
Philippines Manila, Manila, Philippines; 321Amity Institute of Pharmacy, Amity University 
Uttar Pradesh, Noida, India; 322Institute of Health and Development (ISED), Alliance for 
Medical Research in Africa (AMedRA), Dakar, Senegal; 323Alliance for Medical Research in 
Africa (AMedRA), Dakar, Senegal; 324Cochlear Center for Hearing and Public Health, Johns 
Hopkins University, Philadelphia, PA, USA; 325PA, USA; 326College of Health Sciences, Addis 
Ababa University, Addis Ababa, Ethiopia; 327Department of Public Health, Johns Hopkins 
University, Baltimore, MD, USA; 328Director General Office, Ethiopian Public Health Institute, 
Addis Ababa, Ethiopia; 329School of Public Health, Bule Hora University, Bule Hora, Ethiopia; 
330Institute of Public Health, Jagiellonian University Medical College, Krakow, Poland; 
331School of Medicine and Population Health, University of Sheffield, Sheffield, UK; 
332College of Medicine and Health Science, University of Gondar, Gondar, Ethiopia; 
333Department of Public Health, Menelik II Medical and Health Science College, Addis Ababa, 
Ethiopia; 334School of Nursing and Midwifery, Shahid Beheshti University of Medical 
Sciences, Tehran, Iran; 335Department of Public Health, Jazan University, Jazan, Saudi Arabia; 
336Department of Applied Health Sciences, University of Birmingham, Birmingham, UK; 
337Research Committee of Qom University of Medical Sciences, Qom University of Medical 
Sciences, Qom, Iran; 338Neurology Department of Imam Khomeini Hospital, Tehran 
University of Medical Sciences, Tehran, Iran; 339School of Public Health, Qazvin University 
of Medical Sciences, Qazvin, Iran; 340Research Department, Nepal Health Research Council, 
Kathmandu, Nepal; 341Department of Nursing, Aksum University, Aksum, Ethiopia; 
342Department of Social and Behavioural Sciences, University of Ghana, Accra, Ghana; 
343Department of Health Systems and Policy Research, Indian Institute of Public Health, 
Gandhinagar, India; 344Department of Genetics, Sana Institute of Higher Education, Sari, Iran; 
345Universal Scientific Education and Research Network (USERN), Kermanshah University of 
Medical Sciences, Kermanshah, Iran; 346Department of Social Psychology, Zhytomyr Ivan 
Franko State University, Zhytomyr, Ukraine; 347Midwifery Department, Debre Tabor 
University, Debre Tabor, Ethiopia; 348Department of Pediatrics, All India Institute of Medical 
Sciences, New Delhi, India; 349Department of Community Medicine, University of Peradeniya, 
Kandy, Sri Lanka; 350Department of Psychiatry, Bronxcare Health System, Bronx, NY, USA; 
351Department of Psychiatry, Icahn School of Medicine at Mount Sinai, New York, NY, USA; 
352College of Medicine and Helath Science, Bahir Dar University, Bahir Dar, Ethiopia; 
353Neurosurgery Department, Fasa University of Medical Sciences, Shiraz, Iran; 354Department 
of Radiology, Tehran University of Medical Sciences, Tehran, Iran; 355Department of 
Community Medicine, Post Graduate Institute of Medical Education and Research, Chandigarh, 
India; 356Centre for Community Medicine, All India Institute of Medical Sciences, New Delhi, 
India; 357Oral & Maxillofacial Rehabilitation Department, King Abdulaziz University, Jeddah, 
Saudi Arabia; 358Department of Fixed Prosthodontics, Cairo University, Cairo, Egypt; 
359Department of Health and Education, Torrens University Australia, Melbourne, VIC, 
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Australia; 360Department of Computer and Information Science, Majmaah University, Al 
Majmaah, Saudi Arabia; 361Tabriz University of Medical Sciences, Tabriz, Iran; 362Department 
of Medical Imaging, University of Toronto, Toronto, ON, Canada; 363Department of Advanced 
Nursing, Universitas Airlangga (Airlangga University), Surabaya, Indonesia; 364School of 
Nursing and Midwivery, La Trobe University, Bundoora, VIC, Australia; 365Department of 
Zoology and Entomology, Al-Azhar University, Cairo, Egypt; 366Faculty of Nursing, 
Chulalongkorn University, Bangkok, Thailand; 367Department of Food Technology and 
Nutrition Science, Noakhali Science and Technology University, Noakhali, Bangladesh; 
368Institute of Radiology and Radiological Sciences, Tehran University of Medical Sciences, 
Tehran, Iran; 369Department of Surgery, University of California San Francisco, Oakland, MD, 
USA; 370Department of Periodontics, RAK Medical & Health Sciences University, Ras Al 
Khaimah, United Arab Emirates; 371Department of Oral Rehabilitation, University of 
Khartoum, Khartoum, Sudan; 372Department of Pharmaceutical Technology, Adamas 
University, Kolkata, India; 373Department of Biotechnology, Lahore University of Biological 
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Summary 

Background: Mental disorders impose a disproportionate burden on populations in low- and 

middle-income countries (LMICs) and low-income countries (LICs), yet longitudinal 

assessments across these settings remain limited.  

Methods: Using the Global Burden of Disease Study 2023, we investigated prevalence and 

disability-adjusted life years (DALYs) for ten mental disorder subcategories across 76 LMICs 

and LICs from 1990 to 2023, and projected trends through 2050 via a generalized ensemble 

modelling approach. 

Findings: Age-standardized prevalence rose markedly between 1990 and 2023, from 10,759.9 

(95% uncertainty interval, 9560.1-12,088.6) to 13,929.3 (12,512.5-15,829.0) per 100,000 in 

LMICs and from 11,723.6 (10,577.7-12,987.5) to 14,979.1 (13,512.9-16,770.7) in LICs, 

accompanied by corresponding increases in age-standardized DALY rates. The most 

pronounced increases in both age-standardized prevalence and DALYs were observed during 

the COVID-19 pandemic. Anxiety disorders (total percentage change: 102.3% in LMICs; 67.3% 

in LICs), eating disorders (40.7% in LMICs; 4.8% in LICs), depressive disorders (28.6% in 

LMICs; 29.8% in LICs), and autism spectrum disorders (14.9% in LMICs; 22.5% in LICs) 

showed the largest increases in prevalence. Under a reference scenario where past trends persist, 

age-standardized prevalence is projected to reach 17,155.8 (14,449.5-20,212.5) per 100,000 in 

LMICs and 17,968.4 (15,109.8-21,090.9) in LICs by 2050. 

Conclusions: These findings reveal persistent and widening disparities in mental health burden 

across resource-limited settings, substantially exacerbated by the pandemic. Without targeted, 

scalable, and sustained policy interventions, the burden in LMICs and LICs will continue to 

worsen, underscoring the critical need for context-specific public health action. 

Funding: This study was funded by the Gates Foundation.  
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Introduction 

Mental disorders rank among the top ten causes of disease burden and are increasingly 

recognized as a major public health concern.1 The Global Burden of Diseases, Injuries, and 

Risk Factors Study (GBD) has previously reported the global burden attributable to mental 

disorders through GBD 2010 and GBD 2016.1,2 The burden of mental disorders also imposes 

a significant economic impact, with 418 million disability-adjusted life years (DALYs) 

reported in the GBD 2019, translating to an estimated economic value of approximately USD 

5 trillion.3 In result, these findings have been instrumental in guiding policy implications, 

mitigating modifiable risk factors, monitoring and evaluating the burden of mental disorders at 

global, regional, and national levels, and ultimately improving public health 

recommendations.1,3  

 Globally, the burden attributable to mental disorders has shown a gradual upward trend 

from 1990 to 2019.1 Moreover, for mental disorders, significant disparities exist based on 

socioeconomic and geographical locations, including access to and quality of healthcare 

infrastructure, social stigma against mental disorders, timeliness of medical interventions, and 

regional exposure to specific risk factors.4 Mental disorders are often perceived as less life-

threatening and relatively challenging to diagnose due to their continuum from mild, transient 

distress to chronic, progressive, and severely disabling conditions, leading to inadequate 

prioritization in certain low- and middle-income countries (LMICs) and low-income countries 

(LICs).5 The burden of mental disorders remains one of the most pronounced global health 

inequalities, with limited research focused on LMICs and LICs compared to high-income 

countries (HICs) or Western countries.1,2,6,7 In fact, mental disorders are often more prevalent 

among marginalized populations, increasing their exposure to social determinants.4 For 

instance, refugees, individuals living in poverty, asylum seekers, displaced persons, and 
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ethnoracial minoritized groups face heightened vulnerability to the burden of mental disorders 

due to structural and social disadvantages.4  

Fortunately, while significant progress has been made in reducing and overcoming the 

burden of some infectious diseases (e.g., cholera or tuberculosis) over the past three decades, 

particularly in high-income countries, addressing the burden of mental disorders has received 

less comparable attention, where healthcare infrastructure remains limited.8-10 Thus, 

understanding and capturing trends in the burden of mental disorders, particularly in LMICs 

and LICs, is essential for developing effective mitigation strategies and informing policy 

interventions. Furthermore, the landscape of global mental health may have undergone 

substantial shifts following the COVID-19 pandemic, particularly in LMICs and LICs.11 

During the COVID-19 pandemic, various implementations to prevent the burden of mental 

disorders or promote mental health and resilience, faced failure, resulting in breaches of the 

right to health, preventable suffering, and associated economic costs.12  

Multiple contributing factors can likely influence the observed trends in the burden of 

mental disorders. Therefore, the GBD database, which provides internationally comparable 

estimates of longitudinal prevalence and DALYs, is well-suited for this study, enabling a 

comprehensive analysis.8 Furthermore, its inclusion of high-population LMICs, such as India, 

makes it particularly appropriate for this research. Herein, this study aimed to analyze the 

longitudinal trends in the burden of mental disorders throughout three decades, pinpoint 

regions with concentrated preventable and vulnerable against mental disorders, and assess the 

impact of global crises such as the COVID-19 pandemic on disease burden. Utilizing the GBD 

2023 dataset, we provide insights into regional and national trends in the burden of mental 

disorders and future projections up to 2050 across 76 countries with lower income. These 

findings may contribute to public health and policy planning by providing context for cross-
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Results 

In LMICs, mental disorders accounted for 10,759.9 (95% uncertainty intervals [UI], 9560.1-

12,088.6) age-standardized prevalence rates per 100,000 people in 1990 and 13,929.3 (95% UI, 

12,512.5-15,829.0) rates in 2023, with substantial increases (Table 1). In LICs, age-

standardized prevalence of mental disorders also increased from 11,723.6 (95% UI, 10,577.7-

12,987.5) rates per 100,000 people in 1990 and 14,979.1 (95% UI, 13,512.9-16,770.7) rates in 

2023. In 2023, the highest age-standardized prevalence rates of mental disorders was observed 

in the Syrian Arab Republic (19,072.9 [95% UI, 17,071.7-21,439.5] per 100,000 people), 

Bolivia (18,169.0 [95% UI, 15,842.5-20,721.3]), and Togo (18,129.9 [95% UI, 15,578.8-

22,080.0]). In contrast, Viet Nam (8447.8 [95% UI, 7639.4-9366.6] rates per 100,000 people), 

Lao People’s Democratic Republic (9440.7 [95% UI, 8444.5-10621.7]), and Timor-Leste 

(9676.4 [95% UI, 8680.1-10778.6]) had the lowest age-standardized prevalence in 2023. All 

LMICs and LICs showed increases in age-standardized prevalence rates from 1990 to 2023. 

The age-standardized DALY rates for mental disorders in LMICs increased from 

1507.6 (95% UI, 1073.4-1897.9) per 100,000 in 1990 to 2036.0 (95% UI, 1489.7-2739.4) in 

2023. A similar increasing trend was observed in LICs, with age-standardized DALYs rising 

from 1713.5 (95% UI, 1205.2-2163.1) in 1990 to 2255.6 (95% UI, 1627.9-3020.9) in 2023. 

The most pronounced increases in both age-standardized prevalence and DALY rates occurred 

between 2019 and 2023, coinciding with the COVID-19 pandemic (Figure 1). While the 

highest age-standardized DALY rates in 2023 were recorded in the Syrian Arab Republic, 

Lebanon, and Togo, the lowest age-standardized DALY rates in 2023 are estimated in the Viet 

Nam (1302.6 [95% UI, 946.8-1684.3] per 100,000), Lao People’s Democratic Republic 

(1378.3 [95% UI, 1000.4-1830.3]), and Timor-Leste (1415.8 [95% UI, 1034.9-1867.6]). 

 Throughout the observational period (1990-2023), the age-standardized prevalence 

rate of the ten major mental disorders increased substantially in both LMICs and LICs (Figure 
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2). In LMICs, the age-standardized prevalence rate of mental disorders rose modestly until 

2019, then sharply increased from 11,503.3 (95% UI, 10,447.9-12,598.1) per 100,000 in 2019 

to 13,929.3 (95% UI, 12,512.5-15,829.0) in 2023 (Figure 2 and Table 1). Similarly, in LICs, 

age-standardized prevalence rate showed a slow upward trend from 1990 to 2019, then surged 

from 12,361.8 (95% UI, 11,164.2-13,499.1) per 100,000 in 2019 to 14,979.1 (95% UI, 

13,512.9-16,770.7) in 2023. Similar patterns are observed in DALYs, reflecting the substantial 

increase in disease burden during the COVID-19 pandemic. Among the ten major mental 

disorders, depressive disorders (688.7 [95% UI, 461.8-993.7] age-standardized DALY per 

100,000 population in LMICs and 854.8 [95% UI, 567.3-1241.0] DALY in LICs, respectively) 

accounted for the largest proportion of DALYs attributable to mental disorders in 2023, 

followed by anxiety disorders (655.4 [95% UI, 425.6-962.8] age-standardized DALY in 

LMICs and 710.8 [95% UI, 471.3-1043.7] DALY in LICs, respectively; Figure 2 and Table 

S1). 

 Compared to the pre-pandemic period (2015-2019), the total percentage change in age-

standardized DALYs was significantly higher in both LMICs (total percentage change, 2.35% 

in 2015-2019 versus 22.28% in 2019-2023) and LICs (2.13% in 2015-2019 versus 22.38% in 

2019-2023) during pandemic periods (Figure 3 and Table S2). The highest total percentage 

change in age-standardized DALYs during the pandemic is observed in Lestho (total 

percentage change, 31.32%), Gambia (29.81%), and Guinea-Bissau (28.72%).  

Between 1990 and 2023, the age-standardized prevalence rate of mental disorders in 

LMICs increased substantially, with a total percentage change of 29.47% and anxiety disorders 

(total percentage change, 102.28%), eating disorders (40.65%), and depressive disorders 

(28.60%) showed the largest increases, emerging as the top three contributors to the increasing 

age-standardized prevalence rate (Figure 4). In contrast, among the ten mental disorders, the 

age-standardized prevalence rate of idiopathic intellectual and developmental disability (IDD)  
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(total percentage change, -27.24%) and other mental disorders (-0.53%) declined from 1990 to 

2023 in LMICs.  

In LICs, 27.7% of the total percentage change in age-standardized prevalence rate from 

1990 to 2023 was primarily driven by anxiety disorders (total percentage change, 67.25%), 

depressive disorders (29.8%), and autism spectrum disorders (ASD) (22.46%) as ranked top 

three mental disorders (Figure S2). Conversely, idiopathic IDD (total percentage change, -

14.83%), attention-deficit hyperactivity disorder (ADHD) (-0.74%), and schizophrenia (-

0.70%) showed decreasing trends in age-standardized prevalence rate from 1990 to 2023. 

Notably, the pandemic period appears to have profoundly contributed to these overall changes 

in age-standardized prevalence rate across the past decade (Figures S3 and S4). Anxiety 

disorders, depressive disorders, eating disorders, and ASD consistently ranked among the 

leading contributors to the overall increase in age-standardized prevalence rate during the 

pandemic period (2019-2023), sustaining their position as dominant drivers of mental health 

burden in both LMICs and LICs.  

In 2023, mental disorders contributed substantially to the DALYs across all age groups 

in both LMICs and LICs (Figure S1). In early childhood (<5 years), idiopathic IDD, ASD, 

anxiety disorders, ADHD, and depressive disorders were the predominant contributors. The 

burden of depressive and anxiety disorders persisted into older adulthood, remaining elevated 

across the lifespan. In LMICs, the DALY increased progressively from childhood and peaked 

between 35-44 years age group, and decreased after age 45 years. In contrast, in LICs, the 

highest burden was observed during adolescence, with a peak between ages 15-19 years. 

Although the relative contribution of each disorder varied by age and region, depressive and 

anxiety disorders consistently ranked among the leading causes of DALYs throughout 

adulthood. Additional analyses by sex, disorder, and age group are provided in the 

supplementary information (Figure S1).  
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 If a reference scenario where past trends and patterns persist, we projected that the 

increasing trends in the estimated age-standardized prevalence rate of mental disorders between 

1990 and 2023 will continue by 2050 (Figure 5). By 2050, the age-standardized prevalence of 

mental disorders is forecasted to reach 17,155.8 (95% UI, 14,449.5-20,212.5) rates per 100,000 

population in LMICs and 17,968.4 (95% UI, 15,109.8-21,090.9) in LICs, respectively (Table 

S3). Supplementary information also provides further future projections for the age-

standardized prevalence rate up to 2050 by each ten mental disorders (Figures S5).  
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Discussion 

Key findings  

This study provides a comprehensive analysis of the prevalence and burden of mental disorders 

at regional and national levels from 1990 to 2023 across LMICs and LICs, with projections to 

2050. There are several key findings. First, the overall burden of mental disorders increased 

consistently across all LMICs and LICs from 1990 to 2023. This upward trend was particularly 

pronounced after the onset of the COVID-19 pandemic, during which sharp increases in both 

age-standardized prevalence and DALY rates were observed. Second, anxiety disorders, 

depressive disorders, and eating disorders accounted for the largest increases in age-

standardized prevalence rate between 1990 and 2023 in both LMICs and LICs, with the most 

substantial surges occurring during the pandemic period. Third, in contrast to these increasing 

trends, idiopathic IDD showed the greatest declines in age-standardized prevalence rate across 

both LMICs and LICs during the study period, representing a notable exception to the overall 

pattern of growth in the burden of mental disorders. Lastly, future projections to 2050 suggest 

that the age-standardized prevalence rate of mental disorders will continue to increase across 

LMICs and LICs, indicating a sustained and growing public health challenge if current trends 

persist. 

 

Possible explanations  

Overall, the burden of mental disorders showed consistent upward trends across all LMICs and 

LICs during the study period. These findings highlight the urgent need for proactive policy 

action to reduce the burden of mental disorders and strengthen mental health systems in 

resource-limited settings. The increasing trends observed are likely multifactorial. Rapid 

urbanization, economic instability, sociopolitical conflicts, and rising youth populations may 

have contributed to growing mental health needs in these regions.4 In addition, limited access 
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to diagnostic services, treatment infrastructure, and community-based mental health 

programmes may have exacerbated unmet needs. 

In addition, both age-standardized prevalence and DALY rates attributable to mental 

disorders showed sharp increases following the COVID-19 pandemic. Global health crises, 

such as COVID-19, have had profound impacts on mental health due to widespread social 

isolation, diminished social interactions, heightened health concerns, economic instability, and 

uncertainty.13 Several previous studies have reported an increase in neuropsychiatric symptoms, 

including anxiety and depression, during the pandemic.13-15 While the prolonged uncertainty 

and limited control associated with the pandemic further intensified psychological distress, fear 

of infection, mandatory quarantines, and disruptions to daily life likely resulted in more 

vulnerable settings to develop mental disorders.13  

 Socioeconomic factors also played an imperative role. Economic instability regarding 

job security was closely associated with increased psychological distress.16 During the 

pandemic, changes in employment dynamics, financial hardships, and potential income loss 

collectively contributed to the deterioration of mental health.17 In terms of other perspectives, 

the observed increase in prevalence during the pandemic may, in part, be attributed to 

improvements in healthcare infrastructure, increased screening, and heightened awareness, 

particularly in LMICs and LICs. Previously underreported cases may have been more readily 

identified and diagnosed as mental health services expanded, contributing to an apparent rise 

in prevalence. 

 From 1990 to 2023, anxiety disorders, depressive disorders, and eating disorders have 

occupied the top three mental disorders with the highest increasing changes in age-standardized 

prevalence rate across LMICs and LICs, with a significant surge occurring during the COVID-

19 pandemic. These increases can be linked to risk factors frequently encountered in these 

regions, including puberty-related challenges, housing instability, socioeconomic disparities, 
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unemployment, and political unrest.14,15 The pandemic further exacerbated these vulnerabilities 

by amplifying social and economic uncertainty, driven by job losses, financial insecurity, and 

social isolation. In LMICs and LICs, where coping mechanisms and mental health support 

systems are often insufficient, the inability to provide timely interventions may have further 

aggravated these conditions.18 

 Fortunately, idiopathic IDD exhibited the greatest declines in age-standardized 

prevalence rate in both LMICs and LICs. Given that these conditions are primarily observed in 

childhood, the observed trend may, in part, reflect the success of public health interventions 

such as expanded prenatal screening, early cognitive developmental assessments, vaccination 

programmes, and nutritional improvement policies. Reductions in risk factors, such as iodine 

deficiency, congenital hypothyroidism, and congenital infections (e.g., Zika virus), may have 

contributed to the prevention of neurodevelopmental impairments.19,20 However, this evident 

decline should be interpreted with caution. Limitations in the availability and quality of 

pediatric mental health services in low-resource settings may lead to systematic underdiagnosis 

and underreporting of IDD.4 The observed decline is likely attributable to underreporting rather 

than an actual reduction in disease burden. Furthermore, during the pandemic, healthcare 

systems prioritized other mental disorders, such as depression and anxiety, potentially leading 

to decreased diagnosis and reporting of IDD cases. 

 Projections to 2050 suggest increasing trends in the age-standardized prevalence rate 

of mental disorders across LMICs and LICs. The persistence of stigma, a shortage of 

psychiatric experts, and inadequate healthcare infrastructure present substantial barriers to 

significant reductions in prevalence.21 In addition, inconsistent mental health surveillance and 

underreporting may obscure the actual epidemiological trends.1,7 To address this challenge, 

urgent and proactive policy interventions, including large-scale policy reforms and increased 
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investment in mental health services, are necessary to mitigate the stagnation in mental disorder 

prevalence and improve overall mental health outcomes.18 

 

Comparisons with previous studies 

Overall, the burden of mental disorders in LMICs and LICs increased over the past three 

decades. The study outcomes align with the previous findings on the global burden of mental 

disorders.1 However, important distinctions differentiate the present study from prior GBD 

publications. First, most previous mental health analyses were based on GBD 2019 estimates 

and were therefore limited to data up to 2019,1 whereas our study incorporates the updated 

GBD 2023 framework and extends the analysis through 2023, capturing more recent trends, 

including the period affected by the COVID-19 pandemic. Second, earlier studies primarily 

emphasized global estimates or focused on ASEAN countries and selected regions, with 

comparatively limited attention to LMICs and LICs.1,22,23 In contrast, our analysis provides a 

dedicated and comprehensive assessment of ten mental disorders across LMICs and LICs, 

enabling a more detailed examination of heterogeneity and disparities within resource-limited 

settings. In addition, while prior GBD mental health studies largely concentrated on 

retrospective burden estimation, the present study extends the analytical scope by providing 

prevalence projections to 2050 under a reference scenario. These projections offer forward-

looking insights into potential future trajectories of mental disorder burden in LMICs and LICs, 

thereby complementing existing retrospective evidence and enhancing the relevance of the 

findings for long-term planning and policy discussion, while acknowledging the inherent 

uncertainty of such projections. 

 

Policy implications 
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Mental disorders account for at least 18% of the global disease burden, with an accompanying 

economic burden projected to reach $6 trillion by 2030.12 These disorders are particularly 

challenging to detect and diagnose due to their heterogeneous and continuum from mild, 

transient distress to chronic, progressive, and severely disabling states.5 In addition, unlike 

many other medical conditions that can be diagnosed through objective laboratory tests (e.g., 

fasting plasma glucose levels for diagnosing diabetes mellitus), the diagnosis of mental 

disorders primarily relies on clinical assessment and standardized criteria such as the 

Diagnostic and Statistical Manual of Mental Disorders (DSM).24 Consequently, diagnosing 

mental disorders requires psychiatric specialists, potentially exacerbating underdiagnosis in 

LMICs and LICs. According to GBD 2023 estimates, the age-standardized prevalence of 

mental disorders in HICs was 16,042.68 (95% CI, 14,502.34-17,872.12) per 100,000 

population, with age-standardized DALYs of 2,407.57 (95% CI, 1,769.15-3,152.39) per 

100,000 population.25 In contrast, our findings indicate substantially lower estimated burdens 

of mental disorders in LICs and LMICs, a pattern that is likely attributable to limitations in 

diagnostic capacity and surveillance rather than true differences in disease occurrence. This 

inherent complexity underscores the need for continued advancements in biomarker research 

to improve diagnostic precision and early detection, particularly in LMICs and LICs. 

 The lowest estimated burdens were observed in Viet Nam, the Lao People’s 

Democratic Republic, and Timor-Leste. Although these countries have introduced national 

mental health policies or strategies, such as Viet Nam’s National Community Mental Health 

Care project, implementation remains constrained by limited integration of mental health into 

primary care, lack of financial investment and trained specialists, and insufficient linkages with 

families and the community.26 In the Lao People’s Democratic Republic and Timor-Leste, 

mental health expenditure accounts for only a small proportion of total health spending, and 

high out-of-pocket payments, which are estimated to comprise approximately 80% of hospital 
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medical expenditures in Laos, may further limit access to sustained, long-term care for chronic 

mental disorders.27 These structural limitations underscore the vulnerability of mental health 

systems in resource-limited settings. Policy efforts in these countries increasingly emphasize 

capacity building at the primary care level. In particular, the World Health Organization’s 

Mental Health Gap Action Programme has been adopted to support task-sharing approaches, 

enabling non-specialist health workers to identify and manage common mental disorders.28 

Expanding such programs within universal primary care frameworks may represent a feasible 

strategy to reduce diagnostic gaps and improve access to care in LICs and LMICs. 

 Our findings indicate that anxiety and depressive disorders have shown the largest 

increase in prevalence over recent decades among the ten major mental disorders in LMICs 

and LICs. Depressive disorders, in particular, can be effectively managed in these settings 

through low-cost antidepressants or psychological interventions such as cognitive-behavioral 

therapy and interpersonal therapy.29 Stepped-care and collaborative care models, which 

integrate psychological and pharmacological treatments, can improve treatment adherence and 

prognosis.29 These approaches are especially beneficial in LMICs and LICs with insufficient 

healthcare infrastructure. Additionally, first-generation antipsychotics are effective and cost-

efficient for treating schizophrenia, and their benefits can be enhanced through community-

based psychosocial interventions.30-32  

Projections through 2050 indicate a continued rise in the prevalence of mental 

disorders across LMICs and LICs, a trend further exacerbated during the COVID-19 pandemic. 

In the absence of proactive policy responses, the growing burden of mental disorders will 

increasingly demand the establishment of explicit coverage targets and the systematic 

expansion of mental health workforce capacity in these regions. Structural challenges, such as 

inconsistent diagnostic criteria, limited reporting systems, and pervasive social stigma, may 

exacerbate underdiagnosis and lead to an accelerated increase in burden.1,3,33 These limitations 
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highlight the critical importance of strengthening surveillance infrastructure and improving 

mental health literacy at the population and policy levels. Raising awareness of mental 

disorders is essential to reducing stigma and increasing care-seeking behavior. Moreover, given 

that key risk factors include puberty, unemployment, and social instability, broader 

improvements in socioeconomic determinants are also necessary to mitigate the burden of 

mental disorders in these regions.21  

 Among the ten major mental disorders, ADHD and idiopathic IDDs have shown a 

decline in prevalence over the past decade. While this trend may reflect an actual reduction in 

disease burden, it could also be attributed to unmet healthcare needs in pediatric populations, 

particularly in LMICs and LICs. Addressing gaps in pediatric mental healthcare requires urgent 

attention and prioritization. Additionally, the burden of mental disorders increased significantly 

in LMICs and LICs during the COVID-19 pandemic, underscoring the critical need for targeted 

policy interventions during global crises. In such circumstances, telemedicine can serve as a 

feasible and efficient solution to improve accessibility to healthcare. For instance, in response 

to pandemic-related restrictions on healthcare access, the Australian government integrated 

telehealth services, including mental health care, into its public health insurance program, 

Medicare, from March to September 2020, later extending the policy until March 2021.34 

Adopting similar successful models could contribute to strengthening mental health 

infrastructure, enhancing access to care, and integrating mental health into broader public 

health strategies, ultimately mitigating the long-term impact of mental disorders.  

 

Limitations of study 

This GBD 2023 provides valuable insights into trends in the prevalence and DALYs of mental 

disorders, with future projections up to 2050. However, several limitations must be 

acknowledged. First, most of the epidemiological data included in our dataset adhere to DSM-
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IV and International Classification of Diseases (ICD)-10 diagnostic classifications. As studies 

increasingly adopt DSM-5 and ICD-11 frameworks, further efforts will be required to account 

for the impact of these classification changes on GBD estimates.1 Second, despite the 

standardized data integration and modeling approaches employed in the GBD framework, the 

limited availability and quality of data from LICs and LMICs may introduce additional 

uncertainty into the estimation of the burden of mental disorders. In addition, as these analyses 

relied on secondary, aggregated data inputs, individual-level sociodemographic characteristics, 

including socioeconomic status (e.g., income, education, and household resources), sex, age, 

and ethnicity, were not consistently available across included studies and could not be fully 

accounted for in the estimates. Moreover, much of the existing evidence on associations with 

outcomes derives from studies conducted in high-income Western countries, which may limit 

the generalizability of our findings to settings with limited data availability. Third, although 

DALYs provide a more comprehensive representation of disease burden, our projections for 

mental disorders were limited to prevalence estimates due to the methodological focus on 

changing trends in the occurrence of mental disorders over time. Fourth, our future projections 

are based on past trends in the prevalence of mental disorders from 1990 to 2023. Consequently, 

these theoretical projections, assuming no changes in policy interventions, health-system 

reforms, or service coverage, cannot fully capture the impact of future social, political, 

technological, public health, or environmental changes. In addition, because our analyses 

focused on LMICs and LICs, limitations in data availability and completeness for certain inputs 

may introduce uncertainty and potential bias into the estimates. Lastly, while this study 

provides a comprehensive overview of trends in burden attributable to mental disorders, further 

prospective studies are needed to control for potential confounders for estimating the risks and 

drivers of mental disorders more accurately. 
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Conclusion 

Overall, our study highlights significant disparities and a persistent increase in the burden of 

mental disorders across LMICs and LICs from 1990 to 2023, with the COVID-19 pandemic 

markedly accelerating these trends. If current trends persist, the prevalence of mental disorders 

is forecasted to increase further by 2050. However, these estimates are theoretical and assume 

no changes in policy interventions, health-system reforms, or service coverage, and therefore 

warrant cautious interpretation. Therefore, these findings suggest the need for urgent and 

proactive strategies to address the burden of mental disorders in resource-limited settings.  
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STAR ★ Methods 

Key resources table 

REAGENT or 

RESOURCE SOURCE IDENTIFIER 

Deposited data 

Data source of this paper 
Global Burden of Diseases 2023. Available 

at https://ghdx.healthdata.org/gbd-2023. 

GBD 2023 is publicly available 

as of the date of publication. 

Software and algorithms 

Python (version 3.12.8) https://www.python.org/ Python software (version 3.12.8) 

R (version 4.4.2) https://www.r-project.org/ R (version 4.4.2) 

 

Experimental Model and Study Participant Details 

The GBD 2023 employed advanced modeling strategies to evaluate the burden of diseases, 

injuries, and risk factors across LMICs and LICs, providing comprehensive estimates of mental 

disorders.25 This study followed the World Bank 2023 income classification, which categorizes 

countries based on gross national income (GNI) per capita, rather than the GBD location 

hierarchy.35 Under this framework, LICs were defined as countries with a GNI per capita of 

$1135 or less, while LMICs had a GNI per capita between $1136 and $4465. In total, 76 

countries were classified as LMICs and LICs, with 50 categorized as LMICs and 26 as LICs 

(Table S4). This study adhered to the Guidelines for Accurate and Transparent Health 

Estimates Reporting (GATHER)36 and utilized publicly available data sources from the GHDx. 

Previous publications have described detailed methodological approaches, including data 

sources, modeling frameworks, and forecasting techniques.  

 

Method details 

Overview 

In this study, we used a three-step approach to comprehensively assess the prevalence and 

burden of mental disorders across 76 countries classified by the World Bank as LMICs and 
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LICs from 1990 to 2023 at both regional and national levels. First, we estimated the prevalence 

and DALYs of mental disorders and their 10 subcategories, analyzing trends and changes over 

time. Second, we examined the burden of mental disorders during the COVID-19 pandemic 

period (2019-2023) by estimating total percent changes in prevalence and the burden of 

diseases. The 10 mental disorder subcategories were ranked to assess the magnitude of change 

across conditions and to highlight those with the greatest increases or decreases during the 

pandemic. Third, based on previously observed trends, we projected the long-term prevalence 

of mental disorders and their 10 subcategories through 2050. These projections aimed to 

provide insights into the evolving mental health patterns in LMICs and LICs, considering 

potential variations in disease burden under changing socioeconomic and healthcare conditions. 

 To quantify the burden of mental disorders in these countries, GBD provides key 

health metrics, including prevalence, incidence, mortality, years of life lost (YLLs), years lived 

with disability (YLDs), and DALYs.8,37 DALYs were estimated by summing YLLs, which 

capture years of life lost due to premature mortality from mental disorders, and YLDs, which 

capture years lived with disability from non-fatal mental disorders based on prevalence and 

their associated disability weights, stratified by age, sex, location, and year.25 Trends were 

examined by stratifying the data by age group, sex, and country, with national and regional 

estimates produced where data availability allowed.38 Results were reported as counts and age-

standardized rates, which accounted for variations in population structure over time using the 

GBD 2023 world standard population. All estimates were presented with 95% UI, ensuring 

comparability across regions and time periods.37 

 

Case definitions and data source 

In this study, we focused on mental disorders classified at level-2, which covered the following 

ten level-3 disorders: anxiety disorders, ADHD, ASD, bipolar disorder, conduct disorder, 
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depressive disorders, eating disorders, idiopathic IDD, schizophrenia, and other mental 

disorders (a collective category that included personality disorders).25 To ensure comparability 

in measurement, case definitions primarily followed DSM or ICD criteria, as these had been 

the standard classifications used in the majority of the included mental health surveys. Different 

versions of DSM (DSM-III, DSM-III-R, DSM-IV, DSM-IV-TR, DSM-5, and DSM-5-TR) and 

ICD (ICD-9, ICD-10, and ICD-11) were accepted.25 Detailed definitions of each disorder were 

provided in Table S5. 

For mental disorders estimates, data sources included scientific literature, household 

surveys, epidemiological surveillance systems, disease registries, and clinical informatics.25 In 

addition, relevant studies were identified from government and international organization 

reports, published datasets, and primary data contributions from GBD collaborators. Detailed, 

country- and disorder-specific data sources are available through the IHME Sources Tool 

(https://sources.healthdata.org/collection/sources-2023). 

 

Non-fatal estimation 

Prevalence estimates for mental disorders were derived using DisMod-MR 2.1, a Bayesian 

meta-regression tool that integrates data from multiple sources while maintaining internal 

consistency.25,39 This model accounted for variations across sex, location, year, and age group 

and was particularly useful in estimating prevalence for regions with limited or missing 

epidemiological data.25 A hierarchical approach was employed, where prevalence estimates 

from broader geographic levels were used to inform estimates at more localized levels, 

ensuring continuity in data interpretation. In cases where epidemiological data were 

unavailable, uncertain estimates were preferred over missing values to provide a more 

comprehensive representation of disease burden.40 To improve the accuracy of prevalence 

estimates, adjustments were applied to account for between study variability. Alternative 
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prevalence estimates were compared to reference values derived from gold-standard 

methodologies, and correction factors were determined using Bayesian network meta-

analysis.41 These adjustments accounted for variations arising from differences in recall periods, 

survey instruments, and interviewer types, helping to harmonize reported prevalence measures 

across studies. 

In addition, location-specific covariates were incorporated to refine estimates of 

mental disorder prevalence. These included the mortality rate associated with war and terrorism, 

the Gallup Negative Experience Index, measuring daily experiences of physical pain, stress, 

sadness, and anger.42 The inclusion of these covariates enabled more precise prevalence 

estimates, particularly in regions with limited direct epidemiological data. In GBD 2023, the 

impact of the COVID-19 pandemic was directly incorporated into the estimation process by 

introducing it as a location-level covariate within the DisMod-MR 2.1 modeling framework. 

To quantify disability attributable to mental disorders, YLDs were estimated by 

combining prevalence with corresponding disability weights (DW) for each disorder, age group, 

sex, location, and year within the GBD 2023 framework. For disorders with defined severity 

classifications, prevalence was stratified into severity categories and weighted using severity-

specific DWs to reflect differences in symptom severity and clinical presentation.25 

Comorbidity adjustment was applied to incorporate the impact of comorbid conditions on 

disability estimates. Further methodological details on disability burden estimation are 

described in previous GBD publications.25,37,38 

 

Fatal estimation 

Fatal estimates for mental disorders were generated within the GBD 2023 framework using the 

Cause of Death Ensemble model (CODEm).37,39 CODEm combines all available cause-of-

death data and evaluates a range of alternative model specifications with different covariate 



66 

sets to identify the best-performing ensemble for mortality estimation.37,38 Predictive 

performance was assessed using out-of-sample validation, enabling consistent estimation of 

cause-specific mortality patterns across age groups, sexes, locations, and years. Mortality 

estimates were summarized as age-standardized rates based on the GBD standard population 

and were used to calculate YLLs for mental disorders.38 

 

Forecast of the prevalence of mental disorders up to 2050 

Projections were generated under a reference scenario that maintained past trends and 

associations. To estimate mental disorders prevalence for the period from 2024 to 2050, a 

generalized ensemble modeling approach was applied, utilizing prevalence data covering 1990 

to 2023.43,44 This approach provided estimates for the overall prevalence of mental disorders, 

as well as its subcategories, including each of the ten mental disorders. To strengthen the 

reliability of the predictions, the ensemble approach integrated 12 sub-models.43 Among them, 

six utilized annualized rates of change, progressively weighting recent years, while the other 

six employed the MR-BRT spline model, which incorporated different statistical techniques 

and accounted for the Socio-demographic Index as an independent variable. Each model was 

evaluated by predicting prevalence from 2012 to 2023 using data from 1990 to 2011, with 

performance assessed based on root mean squared error.45 Higher weights were assigned to 

models with superior predictive accuracy, contributing more to the final ensemble model. The 

final estimates were presented with a 95% UI, derived from 500 samples drawn from the 

model's predictive distributions.  

 

Uncertainty estimation 

Uncertainty was assessed by randomly drawing 250 samples from the parameter distributions 

and propagating this uncertainty throughout all stages of the analysis. The final estimates were 
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derived from the 2.5th and 97.5th percentiles of the posterior distribution, which defined the 

95% UI.46 All analyses and visualizations for the modeling process were performed 

independently using Python (version 3.11.9; Python Software Foundation, Wilmington, DE, 

USA) and R Software (version 4.1.2; R Foundation, Vienna, Austria). 
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Figure Legend 

Figure 1. Age-standardized prevalence and DALYs per 100,000 population for mental disorders in LMICs and LICs of the years 1990, 2019, and 2023. 

 

DALY, disability-adjusted life years; LIC, low-income country; LMIC, low-middle income country.  
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Figure 2. Trends of age-standardized prevalence and DALYs per 100,000 population for mental disorders in 

LMICs and LICs. (A) Total age-standardized prevalence of mental disorders; (B) Total DALY burden of 

mental disorders. 

 

DALY, disability-adjusted life years; LIC, low-income country; LMIC, low-middle income country. 
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Figure 3. Total percentage change in age-standardized DALYs for mental disorders in LMICs and LICs before 

and during pandemic periods (2015-2019 vs. 2019-2023). (A) Total percentage change of age-standardized 

DALYs for mental disorders in LMICs; (B) Total percentage change of age-standardized DALYs for mental 

disorders in LICs. 

 

DALY, disability-adjusted life years; LIC, low-income country; LMIC, low-middle income country. 
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Figure 4. Total percentage change in age-standardized prevalence from 1990 to 2023, ranked by each mental 

disorder in LMICs. 

 

ADHD, attention-deficit/hyperactivity disorder; ASD, autism spectrum disorders; DALY, disability-adjusted 

life years; DPRK, Democratic People's Republic of Korea; Idiopathic IDD, idiopathic intellectual 

developmental disability; LIC, low-income country; LMIC, low-middle income country. 

  



80 

Figure 5. Estimated and forecasted prevalence of age-standardized mental disorder rate per 100,000 

population through 2050. 

 

LIC, low-income country; LMIC, low-middle income country. 
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Table 1. Age-standardized prevalence and DALYs per 100,000 population of mental disorders in LMICs and LICs across 76 countries in 1990, 2019, and 2023. 

Country 
Age-standardized prevalence per 100,000 population (95% UI) Age-standardized DALYs per 100,000 population (95% UI) 

1990 2019 2023 1990 2019 2023 

LMICs 
10,759.0 (9560.1 to 

12,088.6) 
11,503.3 (10,447.9 to 

12,598.1) 
13,929.3 (12,512.5 to 

15,829.0) 
1507.6 (1073.4 to 

1897.9) 
1665.0 (1221.7 to 

2160.2) 
2036.0 (1489.7 to 

2739.4) 

LICs 
11,723.6 (10,577.7 to 

12,987.5) 
12,361.8 (11,164.2 to 

13,499.1) 
14,979.1 (13,512.9 to 

16,770.7) 
1713.5 (1205.2 to 

2163.1) 
1843.0 (1351.9 to 

2402.0) 
2255.6 (1627.9 to 

3020.9) 

Afghanistan 
12,702.2 (11,574.0 to 

14,067.1) 
13,057.5 (11,946.6 to 

14,177.9) 
16,130.6 (14,692.3 to 

17,821.2) 
1775.3 (1265.8 to 

2272.1) 
1890.6 (1401.8 to 

2436.3) 
2365.2 (1720.1 to 

3102.6) 

Angola 
14,240.7 (12,462.5 to 

16,098.6) 
14,282.3 (12,709.2 to 

16,061.8) 
17,344.4 (15,548.5 to 

19,671.6) 
2141.2 (1479.1 to 

2797.6) 
2169.2 (1542.0 to 

2883.9) 
2663.7 (1881.5 to 

3625.5) 

Bangladesh 
11,522.9 (10,128.6 to 

13,031.1) 
11,208.5 (10,064.8 to 

12,554.4) 
13,757.5 (12,305.4 to 

15,681.3) 
1746.7 (1238.3 to 

2267.3) 
1758.1 (1275.2 to 

2308.5) 
2166.0 (1576.9 to 

2921.4) 

Benin 
11,948.0 (10,660.0 to 

13,249.7) 
13,250.9 (11,748.0 to 

14,699.5) 
15,929.9 (13,968.9 to 

18,195.8) 
1694.0 (1204.5 to 

2172.2) 
1913.0 (1382.6 to 

2520.7) 
2307.7 (1668.3 to 

3106.1) 

Bhutan 
10,388.1 (9363.9 to 

11,790.0) 
10,784.4 (9845.5 to 

11,843.5) 
11,966.7 (10,778.0 to 

13,417.9) 
1488.3 (1060.1 to 

1896.7) 
1564.8 (1147.4 to 

2042.0) 
1751.7 (1284.8 to 

2336.3) 

Bolivia (Plurinational State of) 
14,211.2 (12,859.1 to 

15,847.4) 
14,421.4 (12,917.5 to 

16,043.7) 
18,169.0 (15,842.5 to 

20,721.3) 
1966.3 (1387.5 to 

2585.0) 
2003.9 (1437.3 to 

2634.1) 
2538.4 (1819.3 to 

3427.5) 

Burkina Faso 
11,633.6 (10,434.5 to 

12,880.0) 
13,216.7 (11,753.0 to 

14,628.1) 
16,212.4 (14,327.3 to 

18,432.3) 
1668.4 (1189.7 to 

2110.5) 
1946.3 (1429.9 to 

2552.8) 
2399.7 (1746.1 to 

3232.4) 

Burundi 
10,930.7 (9804.7 to 

12,029.8) 
11,365.7 (10,309.5 to 

12,431.7) 
13,707.7 (12,343.3 to 

15,239.8) 
1587.9 (1133.8 to 

2027.8) 
1660.6 (1209.2 to 

2152.4) 
2025.9 (1489.0 to 

2700.0) 

Cabo Verde 
10,818.5 (9692.1 to 

11,967.9) 
12,177.2 (10,805.3 to 

13,486.7) 
15,469.5 (13,564.7 to 

17,703.0) 
1587.2 (1132.2 to 

2000.6) 
1786.3 (1304.4 to 

2337.3) 
2262.8 (1640.1 to 

3041.8) 

Cambodia 
9029.4 (8032.3 to 

10,137.1) 
9382.1 (8477.6 to 

10,376.1) 
10,674.8 (9616.9 to 

11,932.0) 
1212.5 (861.4 to 

1520.9) 
1347.7 (978.3 to 

1735.6) 
1541.4 (1125.5 to 

2037.3) 

Cameroon 
11,478.4 (10,297.1 to 

12,719.1) 
12,729.8 (11,308.2 to 

14,110.7) 
15,731.4 (13,883.2 to 

17,920.3) 
1638.8 (1155.5 to 

2069.8) 
1845.9 (1342.3 to 

2422.8) 
2294.9 (1651.2 to 

3106.2) 

Central African Republic 
12,905.6 (11,345.8 to 

14,486.5) 
14,466.9 (12,811.6 to 

16,331.4) 
17,768.4 (15,913.5 to 

20,120.2) 
1885.9 (1311.3 to 

2443.9) 
2161.5 (1540.7 to 

2874.0) 
2666.0 (1890.4 to 

3619.9) 

Chad 
11,975.4 (10,607.9 to 

13,356.1) 
13,963.1 (12,421.7 to 

15,469.5) 
17,231.2 (15,211.4 to 

19,629.4) 
1803.7 (1254.7 to 

2300.7) 
2092.2 (1509.5 to 

2759.5) 
2589.7 (1877.8 to 

3536.5) 

Comoros 
10,799.2 (9674.2 to 

11,985.1) 
11,725.1 (10,618.9 to 

12,914.0) 
14,553.1 (13,115.7 to 

16,434.9) 
1600.9 (1135.7 to 

2043.1) 
1775.4 (1286.6 to 

2316.8) 
2200.5 (1594.8 to 

2974.2) 

Congo 
12,721.3 (11,220.3 to 

14,227.4) 
13,544.0 (12,119.3 to 

15,023.3) 
16,450.1 (14,801.1 to 

18,417.8) 
1930.5 (1339.5 to 

2513.6) 
2089.7 (1487.9 to 

2765.5) 
2549.8 (1832.9 to 

3460.6) 

Côte d'Ivoire 
11,041.8 (9852.4 to 

12,244.2) 
12,727.7 (11,267.7 to 

14,136.0) 
15,518.7 (13,681.2 to 

17,756.8) 
1572.3 (1102.9 to 

1981.2) 
1839.6 (1334.2 to 

2401.4) 
2244.6 (1620.6 to 

3055.4) 
Democratic People's Republic 
of Korea 

10,014.0 (9099.9 to 
11,036.7) 

10,644.0 (9596.6 to 
11,807.5) 

12,048.2 (10,797.8 to 
13,818.1) 

1361.5 (976.4 to 
1738.2) 

1511.9 (1099.4 to 
1952.4) 

1729.5 (1262.6 to 
2340.3) 
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Democratic Republic of the 
Congo 

12,384.8 (10,868.4 to 
13,935.2) 

12,859.5 (11,392.0 to 
14,500.8) 

15,610.2 (13,986.1 to 
17,809.3) 

1858.2 (1295.6 to 
2434.0) 

1974.6 (1411.3 to 
2633.0) 

2426.4 (1719.3 to 
3329.2) 

Djibouti 
10,135.5 (9151.9 to 

11,186.2) 
10,754.2 (9797.8 to 

11,742.4) 
13,394.3 (12,106.3 to 

14,922.2) 
1511.4 (1080.5 to 

1906.9) 
1581.7 (1146.6 to 

2024.5) 
1999.9 (1470.7 to 

2664.7) 

Egypt 
13,242.0 (11,794.9 to 

14,673.7) 
13,475.2 (12,174.4 to 

14,932.7) 
15,897.4 (14,225.8 to 

17,842.5) 
1896.9 (1326.0 to 

2432.2) 
1991.3 (1424.8 to 

2599.1) 
2379.2 (1721.1 to 

3196.4) 

Eritrea 
11,210.0 (10,060.2 to 

12,386.9) 
11,430.2 (10,389.3 to 

12,497.4) 
13,555.1 (12,214.8 to 

15,049.6) 
1626.8 (1163.0 to 

2077.5) 
1671.3 (1210.1 to 

2161.3) 
1993.9 (1473.4 to 

2650.7) 

Eswatini 
11,104.6 (9866.2 to 

12,266.3) 
11,338.7 (10,191.4 to 

12,523.3) 
14,270.8 (12,666.2 to 

16,308.8) 
1634.7 (1146.9 to 

2099.2) 
1662.1 (1198.3 to 

2169.6) 
2123.4 (1518.3 to 

2888.8) 

Ethiopia 
11,830.6 (10,567.3 to 

13,000.7) 
11,827.9 (10,780.6 to 

12,954.5) 
14,392.7 (13,012.0 to 

16,099.7) 
1794.6 (1286.0 to 

2317.2) 
1818.7 (1320.5 to 

2377.7) 
2245.2 (1662.4 to 

2983.6) 

Gambia 
10,835.8 (9713.1 to 

11,994.1) 
12,191.7 (10,797.3 to 

13,512.3) 
15,765.6 (13,830.6 to 

18,058.3) 
1562.6 (1102.8 to 

1963.9) 
1761.3 (1289.8 to 

2283.8) 
2281.1 (1656.4 to 

3079.1) 

Ghana 
10,927.6 (9776.5 to 

12,134.1) 
12,232.6 (11,014.3 to 

13,520.8) 
14,562.4 (12,993.3 to 

16,498.8) 
1630.7 (1154.7 to 

2060.6) 
1869.4 (1369.6 to 

2440.0) 
2240.7 (1616.4 to 

3008.9) 

Guinea 
11,470.1 (10,256.2 to 

12,700.2) 
13,355.0 (11,810.6 to 

14,846.7) 
16,423.1 (14,452.5 to 

18,788.0) 
1635.2 (1150.9 to 

2074.1) 
1931.4 (1392.6 to 

2541.0) 
2377.7 (1720.4 to 

3190.6) 

Guinea-Bissau 
10,781.9 (9678.1 to 

11,935.5) 
12,095.1 (10,745.5 to 

13,400.4) 
15,395.7 (13,521.7 to 

17,586.0) 
1538.8 (1086.5 to 

1939.3) 
1726.4 (1251.8 to 

2266.9) 
2222.2 (1608.7 to 

2993.1) 

Haiti 
13,365.2 (12,138.3 to 

14,668.7) 
14,616.7 (13,112.0 to 

16,110.4) 
16,889.0 (15,257.5 to 

18,947.0) 
1876.9 (1342.3 to 

2408.5) 
2069.8 (1498.9 to 

2729.5) 
2435.0 (1760.4 to 

3264.2) 

Honduras 
10,651.6 (9723.7 to 

11,598.6) 
11,717.0 (10,640.6 to 

12,918.2) 
14420.6 (12913.4 to 

16348.3) 
1596.0 (1142.7 to 

2012.1) 
1747.4 (1270.0 to 

2275.5) 
2162.2 (1569.4 to 

2893.8) 

India 
11,012.9 (9613.8 to 

12,681.2) 
11,735.9 (10,602.1 to 

12,918.5) 
14,292.2 (12,853.1 to 

16,276.8) 
1493.9 (1069.5 to 

1898.1) 
1646.3 (1202.1 to 

2130.9) 
2028.4 (1499.6 to 

2704.0) 

Jordan 
12,338.2 (11,242.7 to 

13,665.2) 
12,763.5 (11,618.6 to 

13,855.3) 
15,106.3 (13,689.1 to 

16,728.1) 
1826.4 (1292.8 to 

2341.4) 
1949.7 (1432.1 to 

2499.7) 
2327.8 (1673.8 to 

3069.5) 

Kenya 
10,326.3 (9240.7 to 

11,413.4) 
10,692.8 (9793.2 to 

11,744.1) 
12,634.0 (11,482.3 to 

14,029.4) 
1513.4 (1085.1 to 

1931.8) 
1587.4 (1156.4 to 

2040.6) 
1882.9 (1382.1 to 

2488.6) 

Kiribati 
9659.5 (8429.3 to 

11,116.9) 
10,604.9 (9336.9 to 

12,014.6) 
12,760.8 (11,207.0 to 

15,020.3) 
1386.9 (953.9 to 

1779.5) 
1570.8 (1122.6 to 

2088.2) 
1911.2 (1360.4 to 

2659.3) 

Kyrgyzstan 
9631.9 (8648.8 to 

10,832.1) 
9817.3 (8775.9 to 

11,013.0) 
11,402.0 (10,082.4 to 

12,850.6) 
1371.7 (970.7 to 

1719.7) 
1435.4 (1039.3 to 

1863.0) 
1694.1 (1210.3 to 

2258.5) 
Lao People's Democratic 
Republic 

7815.4 (6940.9 to 
8768.1) 

8521.2 (7675.9 to 
9503.8) 

9440.7 (8444.5 to 
10,621.7) 

1068.0 (765.3 to 
1330.7) 

1239.2 (903.4 to 
1587.4) 

1378.3 (1000.4 to 
1830.3) 

Lebanon 
14,328.6 (12,990.0 to 

16,052.3) 
14,355.0 (12,916.5 to 

15,875.6) 
17,776.5 (15,754.1 to 

20,142.4) 
2124.2 (1523.9 to 

2730.7) 
2206.8 (1612.0 to 

2929.5) 
2748.6 (2009.8 to 

3717.2) 

Lesotho 
10,123.6 (9097.1 to 

11,130.5) 
10,814.2 (9660.4 to 

12,003.4) 
14,023.6 (12,264.0 to 

16,017.0) 
1455.5 (1028.9 to 

1852.9) 
1533.0 (1118.2 to 

2011.2) 
2013.0 (1456.5 to 

2738.7) 

Liberia 
11,743.8 (10,507.5 to 

13,015.0) 
12,880.1 (11,425.0 to 

14,252.7) 
16,535.5 (14,489.7 to 

18,957.3) 
1669.9 (1189.8 to 

2120.2) 
1842.1 (1352.9 to 

2419.9) 
2371.0 (1734.0 to 

3214.0) 
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Madagascar 
10,479.7 (9457.8 to 

11,509.7) 
11,236.7 (10,211.8 to 

12,286.8) 
13,725.0 (12,364.4 to 

15,270.8) 
1515.4 (1084.8 to 

1928.5) 
1657.8 (1205.9 to 

2127.4) 
2052.7 (1493.8 to 

2718.4) 

Malawi 
10,430.6 (9391.7 to 

11,468.8) 
11,248.7 (10,204.4 to 

12,295.1) 
13,946.1 (12,511.0 to 

15,704.3) 
1497.0 (1076.5 to 

1894.4) 
1646.9 (1196.4 to 

2139.8) 
2048.6 (1480.1 to 

2741.9) 

Mali 
10,598.4 (9475.5 to 

11,737.8) 
12,170.5 (10,786.9 to 

13,486.2) 
15,604.8 (13,745.6 to 

17,919.4) 
1510.5 (1071.6 to 

1896.9) 
1750.4 (1274.0 to 

2306.9) 
2245.7 (1634.4 to 

3054.5) 

Mauritania 
10,061.3 (9018.8 to 

11,154.9) 
10,870.3 (9739.5 to 

12,008.8) 
13,877.4 (12,269.7 to 

15,888.8) 
1467.7 (1035.0 to 

1840.3) 
1589.2 (1173.6 to 

2048.3) 
2036.4 (1472.1 to 

2742.3) 
Micronesia (Federated States 
of) 

9403.6 (8260.8 to 
10,734.3) 

10,244.5 (9039.3 to 
11,537.8) 

12,257.0 (10,697.4 to 
14,345.3) 

1336.5 (926.1 to 
1724.9) 

1490.7 (1067.5 to 
1954.3) 

1797.4 (1280.0 to 
2496.9) 

Morocco 
12,502.2 (11,423.6 to 

13,797.2) 
12,519.9 (11,496.3 to 

13,461.6) 
14,657.4 (13,389.6 to 

16,136.0) 
1826.7 (1300.2 to 

2344.0) 
1902.3 (1398.4 to 

2447.7) 
2249.0 (1646.5 to 

2911.2) 

Mozambique 
12,443.2 (11,048.4 to 

13,775.1) 
12,483.7 (11,234.9 to 

13,674.2) 
15,030.8 (13,436.1 to 

16,883.8) 
1772.8 (1257.3 to 

2274.4) 
1777.1 (1298.4 to 

2341.6) 
2159.4 (1575.8 to 

2885.4) 

Myanmar 
8228.7 (7339.2 to 

9184.1) 
8747.0 (7964.1 to 

9628.2) 
10,202.6 (9204.5 to 

11,289.7) 
1113.2 (801.1 to 

1388.3) 
1281.5 (931.0 to 

1634.7) 
1509.9 (1105.8 to 

1981.1) 

Nepal 
10,050.6 (9053.7 to 

11,284.0) 
10,549.6 (9607.1 to 

11,666.2) 
12,753.1 (11,467.8 to 

14,317.8) 
1386.6 (1000.6 to 

1758.2) 
1491.5 (1103.7 to 

1936.5) 
1818.4 (1342.0 to 

2396.4) 

Nicaragua 
11,406.1 (10,432.2 to 

12,400.0) 
11,947.8 (10,861.6 to 

13,180.0) 
14,640.4 (13,063.7 to 

16,589.2) 
1701.7 (1216.7 to 

2192.8) 
1766.2 (1284.7 to 

2295.0) 
2174.1 (1580.0 to 

2908.3) 

Niger 
10,229.5 (9245.0 to 

11,300.3) 
11,879.8 (10,635.3 to 

13,118.6) 
15,002.1 (13,249.9 to 

17,135.3) 
1487.9 (1057.7 to 

1867.8) 
1737.7 (1277.7 to 

2247.6) 
2198.3 (1593.5 to 

2963.3) 

Nigeria 
10,385.2 (9330.0 to 

11,500.8) 
12,446.2 (10,935.2 to 

14,363.3) 
15,236.6 (13,228.7 to 

18,317.0) 
1532.4 (1088.8 to 

1947.9) 
1865.1 (1369.2 to 

2514.3) 
2289.0 (1648.9 to 

3146.5) 

Pakistan 
11,156.8 (10,006.9 to 

12,613.1) 
11,665.8 (10,610.9 to 

12,836.7) 
14,003.7 (12,626.8 to 

15,685.9) 
1629.7 (1168.6 to 

2092.8) 
1728.8 (1261.6 to 

2260.4) 
2107.9 (1547.7 to 

2811.8) 

Papua New Guinea 
9561.0 (8383.2 to 

10,931.2) 
10,454.4 (9232.0 to 

11,801.4) 
12,137.4 (10,654.5 to 

14,095.9) 
1360.9 (938.9 to 

1746.2) 
1533.0 (1109.9 to 

2016.3) 
1794.8 (1274.4 to 

2482.6) 

Philippines 
8515.8 (7621.2 to 

9538.8) 
8668.5 (7901.6 to 

9502.7) 
10,118.0 (9141.2 to 

11,134.0) 
1196.0 (856.0 to 

1501.9) 
1278.8 (936.8 to 

1623.8) 
1508.1 (1112.2 to 

1990.8) 

Rwanda 
10,260.0 (9253.7 to 

11,259.9) 
11,358.5 (10,325.6 to 

12,389.7) 
14,016.0 (12,586.8 to 

15,758.7) 
1507.0 (1078.5 to 

1930.0) 
1670.3 (1211.4 to 

2148.5) 
2061.9 (1512.3 to 

2774.6) 

Samoa 
9365.0 (8268.0 to 

10,632.8) 
10,202.4 (8984.3 to 

11,514.4) 
12,197.9 (10,622.2 to 

14,264.1) 
1346.6 (935.9 to 

1726.8) 
1500.8 (1085.9 to 

1974.4) 
1804.3 (1283.2 to 

2503.5) 

Sao Tome and Principe 
10,866.2 (9735.2 to 

12,023.6) 
12,159.9 (10,802.5 to 

13,446.3) 
15,496.5 (13,604.7 to 

17,767.1) 
1585.5 (1127.7 to 

1985.9) 
1771.4 (1298.7 to 

2326.7) 
2254.1 (1634.4 to 

3026.2) 

Senegal 
10,702.1 (9544.4 to 

11,825.6) 
11,823.8 (10,550.6 to 

13,088.0) 
14,710.3 (13,020.4 to 

16,829.4) 
1556.1 (1104.3 to 

1963.2) 
1733.5 (1273.2 to 

2289.1) 
2154.7 (1561.9 to 

2911.5) 

Sierra Leone 
11,518.8 (10,341.6 to 

12,779.1) 
13,033.7 (11,519.8 to 

14,452.4) 
15,919.8 (14,005.7 to 

18,199.0) 
1635.7 (1155.0 to 

2070.2) 
1866.6 (1360.9 to 

2450.8) 
2292.1 (1674.1 to 

3086.9) 

Solomon Islands 
9576.3 (8385.7 to 

10,899.3) 
10,452.3 (9216.0 to 

11,846.5) 
12,419.7 (10,885.9 to 

14,463.4) 
1376.5 (952.4 to 

1758.6) 
1537.2 (1108.3 to 

2019.0) 
1853.5 (1311.0 to 

2583.3) 
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Somalia 
10,943.7 (9847.3 to 

12,046.4) 
10,751.1 (9756.9 to 

11,759.3) 
12,995.8 (11,758.6 to 

14,398.1) 
1597.7 (1144.0 to 

2049.3) 
1589.4 (1155.3 to 

2060.4) 
1949.3 (1442.7 to 

2571.3) 

South Sudan 
11,283.9 (10,164.0 to 

12,423.1) 
12,616.4 (11,407.5 to 

13,807.4) 
15,261.2 (13,692.5 to 

17,166.1) 
1624.4 (1167.1 to 

2066.4) 
1830.4 (1334.6 to 

2412.1) 
2220.6 (1610.8 to 

2957.6) 

Sri Lanka 
8321.6 (7449.6 to 

9273.8) 
8961.2 (8163.9 to 

9863.2) 
10,086.2 (9203.5 to 

11,158.3) 
1120.3 (793.5 to 

1391.7) 
1255.1 (912.6 to 

1595.8) 
1434.5 (1051.4 to 

1869.7) 

Sudan 
13,018.8 (11,850.0 to 

14,550.6) 
13,005.4 (11,880.5 to 

14,162.1) 
15,293.9 (13,845.7 to 

16,849.9) 
1888.2 (1312.7 to 

2422.5) 
1950.8 (1431.9 to 

2516.5) 
2336.8 (1679.5 to 

3051.2) 

Syrian Arab Republic 
14,858.6 (13,186.1 to 

16,622.7) 
16,214.3 (14,595.0 to 

18,157.2) 
19,072.9 (17,071.7 to 

21,439.5) 
2304.2 (1572.9 to 

2972.5) 
2579.0 (1852.0 to 

3450.3) 
3064.1 (2174.1 to 

4178.6) 

Tajikistan 
9850.1 (8803.3 to 

11,091.4) 
10,487.0 (9360.7 to 

11,750.3) 
12,095.0 (10,724.4 to 

13,788.5) 
1402.0 (995.6 to 

1769.0) 
1513.9 (1087.2 to 

1979.6) 
1775.2 (1249.9 to 

2376.8) 

Timor-Leste 
8536.4 (7520.6 to 

9621.6) 
8634.1 (7779.6 to 

9662.4) 
9676.4 (8680.1 to 

10,778.6) 
1187.9 (845.0 to 

1498.1) 
1245.8 (908.9 to 

1596.0) 
1415.8 (1034.9 to 

1867.6) 

Togo 
13,006.9 (11,273.0 to 

15,400.4) 
14,839.2 (12,708.5 to 

17,542.2) 
18,129.9 (15,578.8 to 

22,080.0) 
1888.6 (1294.7 to 

2512.0) 
2183.0 (1537.2 to 

2968.0) 
2677.6 (1899.4 to 

3807.4) 

Tunisia 
13,378.8 (12,150.3 to 

14,767.0) 
13,968.9 (12,697.9 to 

15,209.0) 
16,966.2 (15,296.6 to 

18,836.5) 
1989.2 (1405.5 to 

2560.2) 
2169.9 (1594.2 to 

2831.0) 
2656.1 (1915.0 to 

3533.1) 

Uganda 
11,047.0 (9914.8 to 

12,182.1) 
11,510.4 (10,392.9 to 

12,608.6) 
14,172.3 (12,472.1 to 

15,920.1) 
1586.9 (1134.3 to 

2032.3) 
1663.8 (1221.4 to 

2155.7) 
2062.8 (1505.2 to 

2733.1) 

United Republic of Tanzania 
10,030.7 (9061.5 to 

11,062.9) 
10,522.0 (9590.3 to 

11,532.4) 
12,700.8 (11,519.1 to 

14,040.1) 
1452.8 (1050.4 to 

1842.2) 
1565.9 (1138.3 to 

2021.5) 
1915.5 (1412.6 to 

2519.7) 

Uzbekistan 
9828.9 (8868.4 to 

11,031.4) 
9841.6 (8782.9 to 

10,976.2) 
10,863.7 (9656.4 to 

12,182.7) 
1396.2 (985.7 to 

1763.5) 
1434.9 (1035.4 to 

1877.0) 
1602.3 (1157.2 to 

2117.3) 

Vanuatu 
9399.0 (8246.4 to 

10,731.2) 
10,308.0 (9106.5 to 

11,675.7) 
12,080.4 (10,539.4 to 

14,076.0) 
1338.1 (924.8 to 

1731.8) 
1511.8 (1083.3 to 

1997.5) 
1781.5 (1265.2 to 

2459.8) 

Viet Nam 
7481.7 (6732.1 to 

8320.6) 
7669.1 (6959.3 to 

8470.5) 
8447.8 (7639.4 to 

9366.6) 
1074.2 (777.9 to 

1339.5) 
1172.6 (862.1 to 

1480.3) 
1302.6 (946.8 to 

1684.3) 

Yemen 
12,676.9 (11,545.8 to 

14,023.8) 
12,731.5 (11,628.2 to 

13,785.9) 
14,684.8 (13,385.9 to 

16,149.3) 
1813.2 (1289.6 to 

2319.1) 
1918.3 (1416.7 to 

2480.7) 
2242.1 (1643.8 to 

2911.9) 

Zambia 
10,790.3 (9680.2 to 

11,887.9) 
11,619.7 (10,522.4 to 

12,707.4) 
14,683.3 (13,169.6 to 

16,568.3) 
1557.9 (1109.3 to 

1983.1) 
1682.1 (1223.1 to 

2199.3) 
2139.5 (1542.8 to 

2866.4) 

Zimbabwe 
11,257.6 (9951.7 to 

12,456.6) 
11,048.2 (9844.5 to 

12,281.1) 
13,594.7 (11,953.9 to 

15,550.3) 
1630.8 (1144.7 to 

2095.5) 
1605.4 (1155.9 to 

2101.8) 
1992.7 (1415.7 to 

2724.3) 

DALY, disability-adjusted life years; LIC, low-income country; LMIC, low-middle income country; UI, uncertainty interval. 
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