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MMM22 investigators 

 

Albania  

Professor Genc Burazeri, Professor Gentiana Qirjako, Dr. Rudina Çumashi, Ms Romina Hala, 
Ms Andia Meksi, Ms Aulona Zotaj, Mr Boris Miska, Ms Alma Mullai, Ms Anila Gjolaj, Ms 
Artimesa Hamiti, Mr Çlirim Lapardhaja, Ms Elena Konakçiu, Ms Emirjeta Isufaj, Ms Enkela 
Papuçiu, Ms Entela Sulo, Mr Erando Marku, Ms Festime Mjeshtri, Ms Flora Toma, Ms Helga 
Kongoli, Ms Klaurenta Dhame, Ms Liljana Shkembi, Ms Liri Jano, Ms Marsilda Bardulla, Ms 
Merita Alliu, Ms Mimoza Dumaj, Ms Mirjana Idrizi, Ms Morena Suti, Ms Olta Xhixha, Ms 
Ornela Veipi, Mr Saimir Koca, Ms Soida Daka, Ms Sonila Miraka, Ms Valentina Bashkurti, Ms 
Alba Merdani, Ms Anisa Xhaferri, Ms Fiona Metushi, Mr Genc Zhurka, Ms Wendi Jahja, Ms 
Ilba Caka, Ms Albi Loci 

Argentina  

MD Fortunato García Vasquez, MD Pedro A. Becerra, MD Cristina A. Rojas, MD Alejandro De 
Cerchio, MD Karina Palacios, RPh Ricardo A. Pesenti, MD Luis A. Pompozzi, MD Ana C. Lagos, 
MD Viviana B. Sorasio, MD Judith M. Zilberman, MD Albertina M. Ghelfi, MD Ana D. 
Cianfagna, MD Ines A. Fuentes, MD Mauro G. Ruise, MD Maria A. Diaz, MD Jose R. Cardozo, 
MD Federico Herrera, MD Adriana Iturzaeta, MD Nicolas F. Renna, MD Diego F. Márquez, 
MD Daniel W. Llanos, MD Evangelina J. Martinez Marissi, MD Marcos A. Baroni, MD Denis 
Bueno, MD Arnoldo M. Kalbermatter, MD Gonzalo Miranda, MD María V. Ferretti, RN 
Mariana E. Fita, RN Noemi A. Mazzei, MD Pablo G. Irusta, MD Diego Fernández, MD Jose 
Saldaña Castro, MD Diego Stisman, MD Rodrigo F. Sabio, MD Graciela I. Bruna, MD Walter 
Espeche, MD José A. Pizzorno, MD Pedro Grose, MD Roxana P. Mondino, MD Pablo A. 
Miguelez  

Australia  

Ms Derrin Brockman, Professor Markus Schlaich, Mr Sabiqul Hoque, Dr. Isabella Tan, 
Dr. Louise Burrell, Dr. Jun Yang, Dr. Francine Marques, Mr Gianni Sesa-Ashton, Dr. Sonali 
Gnanenthiran, Dr. Revathy Carnagarin, Dr. Kingsley Duru, Dr. Hamdi Jama  

Azerbaijan 

Associate Professor Rahima Gabulova, Dr. Zaur Gasimov, Dr. Tarannum Alizada  

Bangladesh 

Professor Fazila-Tun-Nesa Malik, Professor Sohel R. Choudhury, Dr. Mohammad A. Al 
Mamun, Dr. Mir Ishraquzzaman, Dr. Mohammad Kalimuddin, Dr. Mohammad S. Rahman, 
Dr. Mahfuzur R. Buhiyan, Dr. Shamim Jubayer, Dr. Jubaida Akhter 

Barbados  

Dr. Kenneth L. Connell  

Belgium  

Professor Dr. Tine De Backer, Michael Buysse, Professor Dr. Alexandre Persu, Dr. Sylvain 
Bayet, Professor Dr. Sofie Brouwers, Professor Dr. Patricia VanderNiepen, Dr. Tom 
Robberechts, Professor Dr. Thomas Vanassche, Professor Dr. Antoine Bondue, Professor 
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Dr. Philippe Van de Borne, Professor Dr. Jean-Marie Krzesinki, Dr. Justine Huart, Dr. Hilda 
Heuten, Dr. Philippe Delmotte, Brohee France, Dr. Bertrand Falque, Dr. Joris Van Parys  

Brazil  

Professor Eduardo C.D. Barbosa, Professor Weimar K.S. Barroso, Professor Lucélia Batista 
N.C. Guimarães, Professor Elizabeth E.S. Cestario, Dr. Abraham B. Epelman, Professor Luis A. 
Bortolotto, Dr. Claudio Senne, Dra Sônia C. Cristino, Dra Sheyla Cristina T. Ferro da Silva, 
Dr. Edmir J.S. Filho, Dr. Renato S. Saraiva, Dr. Antonio Carlos de S.. Spinelli, Professor Erika 
M.G. Campana, Dr. Osmar Feres, Dra Luana Moara, Dra Maria D.C. Narro, Dra Regina das 
G.B.A. Moura, Dr. Marcelo Salame, Dra Claudia H.C. Domingos, Dr. Marcelo S. Andrade, 
Dr. Magno C. Merces, Dr. Hérico S. Costa, Dr. Enzo Mata de Sousa M. de Sousa, Dra Izadora 
C. Oliveira, Dr. Victor Hugo R.B. Menezes, Dr. Ramsés R. Ferreira, Dra Laura P. de S. Costa, 
Dr. Pedro Arthur V.M. Arruda, Dra Beatriz F. Garcia, Dra Camila H. Measso, Dr. Carlos 
Eduardo M. Dolci, Dra Giovana P. Viana, Dra Mariana I. da Silva, Dra Vitória L. Morandin, 
Dr. Wagner M. Telini  

Bulgaria  

Professor Arman S. Postadzhiyan, Professor Yoto Yotov, Professor Snezanka Tisheva-
Gospodinova, Professor Fedya Nikolov, Professor Konstantin Ramchev, Dr. Maria Yaneva, 
Dr. Sotir Tochev  

China  

Professor Ji-Guang Wang, Professor Xin Chen, Dr. Xin-Yu Wang, Dr. Zhe Hu, Dr. Chang-Yuan 
Liu, Dr. Wen-Fang Lv, Dr. Jun-Ling Li, Dr. Yun-Fang Song, Dr. Qi-Dong Zheng, Dr. Jian-Xi Yu, 
Dr. Yan-Ping Zhang, Dr. Li Yu, Dr. Yue-Tao Zheng, Dr. Pan-Ting An, Dr. Fang Liu, Dr. Dong-
Dong Gao, Dr. Xiao-Wei Zhang, Dr. Yang Cao, Dr. Jin-Sheng Lv, Dr. Ping Yang, Dr. Yan-Hong 
Li, Dr. Xiao-Rui Chen, Dr. Chun-Zhi Xu, Dr. Ling-Min Zhang, Dr. Mei-Sheng Zheng, Dr. Hui-Na 
Liu, Dr. Si-Yong Zhang, Dr. Yan-Li Jin, Dr. Jun-Ying Wang, Dr. Zhao-Ling Wang, Dr. Juan Lou, 
Dr. Xin-Li Xia, Dr. Xiao-Jing Zhang, Dr. Hui-Jing Wang, Dr. Sheng-Li Li, Dr. Jun-Hui Chen, 
Dr. Qiong Mo, Dr. Xue-Ping Gao, Dr. Shu-Hui Wang, Dr. Jun-Min Cai, Dr. Xue-Bing Chen, 
Dr. Wen-Juan Lu, Dr. Li-Xian Jia, Dr. Run-Sheng Li, Dr. Yuan Wang, Dr. Xiao-Dong Cai, Dr. Cai-
Ying Pan, Dr. Wen-Jun Yin, Dr. Xiao-Li Zhang, Dr. Hai-Li Meng, Dr. Ying Xu, Dr. Jing-Yan Han, 
Dr. Ling-Ling Zhao, Dr. Bian-Jie Peng, Dr. Xiao Dai, Dr. Zhi-Peng Xu, Dr. Li-Li Feng, Dr. Jun Zuo, 
Dr. Zhi-Hong An, Dr. Yan-Ping Han, Dr. Ying-Feng Sun, Dr. Dan-Dan Yu, Dr. Jiang-Hua Lang, 
Dr. Jin-Hong Chen, Dr. Yan-Ping Lou, Dr. Yue-Ling Zhao, Dr. Bi-Yu Yao, Dr. Gao-Feng Zhang, 
Dr. Hao-Cai Zhao, Dr. Li-Bin Ge, Dr. Hu Li, Dr. Hong Li, Dr. Zun-Zhuang Wang, Dr. Ai-Qin He, 
Dr. Hong-Li Qin, Dr. Yan Li, Dr. Chuan-Long Zhu, Dr. Shu Cheng, Dr. Huan-Huan Chen, 
Dr. Yan-Qin Zhang, Dr. Xue-Ning Yu, Dr. Cai-Xia Hou, Dr. Hai-Xia Wang, Dr. Li-Qing Lv, Dr. Jing 
Jia, Dr. Xu-Xiang Zhao, Dr. Peng-Yi Wang, Dr. Jian-Li Yang, Dr. Ling Deng, Dr. Fang Zhou, 
Dr. Ju-Ping Li, Dr. Yan-Xia Zhang, Dr. Fei Wang, Dr. Qin-Qin Wang, Dr. Yang Zhang, Dr. Li-Ping 
Zhang, Dr. Qing-Hui Wang, Dr. Juan-Juan Zuo, Dr. Jie Chen, Dr. Yu-Hu Liu, Dr. Yi-Jin Zhao, 
Dr. Liang Deng, Dr. Yun-Xia Huang, Dr. Wen-Xue Yan, Dr. Xia Liang, Dr. Li Li, Dr. Zhan-Fang 
Sun, Dr. Wei Li, Dr. Xiu-Ping Yang, Dr. Xiao-Juan Zhang, Dr. Yu-Rong Bai, Dr. Yan-Ting Zhao, 
Dr. Yu-Ying Ma, Dr. Yang Xia, Dr. Ming-Ming Cai, Dr. Ru Feng, Dr. Wen-Kang Wu, Dr. Li-Ming 
Liu, Dr. Qiao-Li Zhang, Dr. Jing-Hua Liu, Dr. Li-Heng Wang, Dr. Yue-Jin He, Dr. Jun-Yi Jin, 
Dr. Shu-Jing Ding, Dr. Yan Liu, Dr. Jin Tan, Dr. Lu Tian, Dr. Juan Zhang, Dr. Jia Guo, Dr. Yan-
Dong Zhou, Dr. Guo-Xiang Niu, Dr. Yan-Qing Tan, Dr. Yu-Xuan Ding, Dr. Xiao-Long Wang, 
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Dr. Ru-Mei Men, Dr. Lin Miao, Dr. Chang-Xin Hu, Dr. Na Liu, Dr. Man-Man He, Dr. Rui-Ling 
Wang, Dr. Run-Ai Bai, Dr. Deng-Jun Ma, Dr. Chun-Rong Xu, Dr. Ying-Di Liu, Dr. Zhi-Ru Peng, 
Dr. Jian-Zhang Sun, Dr. Yan Tian, Dr. Li Yan, Dr. Hui Liu, Dr. Hong-Ling Wu, Dr. Qun Wang, 
Dr. Hong-Song Li, Dr. Ye-Wen Wang, Dr. Xue-Juan Zhang, Dr. Yu-Hua Zhou, Dr. Zhen-Lin 
Zhang, Dr. Jin-Feng Xie, Dr. Yan Zhang, Dr. Jun-Qing Song, Dr. Yan-Fang Jin, Dr. Xiao-Jing 
Huo, Dr. Ying-Hua Jiang, Dr. Zhen-Guo Xing, Dr. Shan-Ling Zhang, Dr. Wu-Ning Zhang, 
Dr. Min Huang, Dr. Lu Zhang, Dr. Ya-Wen Feng, Dr. Jian-Hui Zhang, Dr. Li Dong, Dr. Yu Sun, 
Dr. Jun-Hong Fang, Dr. Shu-Xiang Liu, Dr. Qing-Ling Hou, Dr. Wei Zhang, Dr. Li Liu, Dr. Hai-
Ming Sun, Dr. Yong-Dong Dang, Dr. Guo-Dong Gao, Dr. Xiao-Yan Wu, Dr. Zhong-Shuai Zhao, 
Dr. Xiao-Fang Zhang, Dr. Ke-Zhou Liang, Dr. Hui-Min Su, Dr. Rui Cheng, Dr. Li-Ying Xu, 
Dr. Xian-Dong Sun, Dr. Zhi-Shuang Feng, Dr. Wen-Wu Zhao, Dr. Yu Peng, Dr. Li-Hong Wan, 
Dr. Fen-Biao Li, Dr. Rui-Dong Li, Dr. Yu Li, Dr. Ke Liu, Dr. Yi-Hong Luo, Dr. De-Mei Meng, 
Dr. Jun Ma, Dr. Liang Nie, Dr. Hong-Wei Yuan, Dr. Zhen-Nan Zhang  

Colombia  

MD Jose P. Lopez-Lopez, Ms Odont Johanna Otero, MD Urbina Zulma, MD Gregorio 
Sanchez-Vallejo, MD Claudia Narvaez, MD Ms Paul A. Camacho, MD PhD Miguel Urina-
Triana, MD Adalberto Quintero, MD Gustavo Aroca, MD Ms Alfonso Campos, MD Edgar 
Arcos, MD Maritza Perez-Mayorga, MD Walter Mosquera, MD Luis H. Garcia-Ortiz, MD PhD 
Patricio Loez-Jaramillo  

Denmark  

Professor Michael H. Olsen  

Dominican Republic  
Dr. Osiris Valdez, Dr. Angel R. Gonzalez, Dr. Nelson Baez, Dr. Luis E. Ramos, Samuel Valdez, 
Dr. Marcos Santillan, Dra Belianix Diaz, Dra Violeta De Jesus, Dr. Luis Lora  

England/UK 

Dr. Archie Parekh 

France  

Dr. Marilucy Lopez-Sublet, Dr. Benoit Lequeux, Professor Jean Marc Boivin, Professor 
Béatrice Duly Bouhanick, Dr. Yara Antakly Hanon, Dr. Michelle Escande, Dr. Miriana Dinic, 
Dr. Mireille Malefou, Dr. Philippe Sosner, Dr. Thierry Denolle, Dr. Marilucy Lopez-Sublet  

Georgia 

MD Dali Trapaidze, MD Nino Grdzelidze, Professor lela Sturua, MD Tamar Abesadze, MD 
Nino Gogilashvili, Professor Nana Mebonia, Professor Vaja Agladze, MD Nino Chikovani, MD 
Angelina Nikachadze, MD Zaal Merabisvili, MD Tamar Chachava, MD Rusudan 
Kvanchakhadze, MD Khatuna Dgebuadze, MD Ivane Kurtiashvili, MD Vera Gegenava, MD lIA 
Skhirtladze, MD Maia Beruchashvili, MD Lika Tkeshelashvili, MD David Beruashvili, MD Maka 
Rurua, MD Nino Buadze, MD Gocha Giorgidze, MD Nana Odisharia, MD Achiko Mzhavia, MD 
Nino Gugushvili, MD Rusudan Shavisvili, MD Nino Zedginidze, MD Fati Khabuliani, MD Maia 
Jgutashvili, MD Neli Khizanisvili, MD Shorena Sabakhtarashvili, MD Fiqria Jamushadze, MD 
Marina Topuridze, MD Maka Mamardashvili, MD Nino Onanashvili, MD Nino Asatiani, MD 
Nino Mamukashvili, Professor Tamar Vakhtangadze  
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Ghana  
Mrs Betty Owusu Ansah, Dr Martin Adu-Adadey, Mr Joseph O. Kiddy-Kodua, Ms Marian 
Aniagyei, Ms Jessica Owoo, Mr Gustavus A. Myers-Hansen, Mr Sylvanus Gatorwu, Mrs 
Comfort Osei-Agyeman  

Greece  

Dr. Ariadni Menti, Professor Anastasios Kollias, Professor Haralampos Milionis, Dr. Angelos 
Liontos, Professor Eugenia Gkaliagkousi, Professor Vasileios Kotsis, Professor Christos 
Savopoulos, Professor Areti Triantafyllou, Professor Ioannis Zarifis, Professor John A. 
Papadakis, Professor Maria Marketou, Dr. George Nikitas, Dr. Spyridon Maragkoudakis, 
Dr. Emmanouil Makaris, Dr. Xenophon Krokidis, Professor Dimitrios Goumenos, Professor 
Evangelos Papachristou, Dr. Vasilios Sarakis, Dr. Leonidas Lanaras, Dr. Charalampos Grassos, 
Dr. Rigas Kalaitzidis, Dr. Manolis Kallistratos, Dr. Vasiliki Katsi, Dr. Dimitrios Konstantinidis, 
Dr. Konstantinos G. Kyriakoulis, Dr. Thomas Makris, Professor Efstathios Manios, 
Dr. Athanasios Manolis, Dr. Dimitrios Papadopoulos, Dr. Maria I. Pikilidou, Professor 
Athanasios Protogerou, Professor Pantelis Sarafidis, Dr. Marieta Theodorakopoulou, 
Professor Pantelis Zebekakis, Professor Konstantinos Tsioufis, Professor Michael Doumas, 
Professor George S. Stergiou  

Guatemala 

Professor Fernando S. Wyss  

Guinea-Bissau 

Sanda Silva, Dr. Vitoria Cunha, Dr. Rosa de Pinho 

Hungary  

Dr. Ágnes Ádám, Mónika Beck, Dr. Béla Benczúr, Professor Zoltán Járai, Dr. Péter Légrády, 
Anita Libor, Dr. János Nemcsik, Katalin Mátics, Dr. Csaba Móczár, Dr. János Nemcsik, 
Dr. Zsuzsanna Nemes-Nagy, Dr. Attila Simon, Ágnes Szűcs-Vámosi, Professor Dénes Páll, 
Dr. Mária Takács, Professor Péter Torzsa, Dr. Zoltán Várallyay, Dr. Beáta Varga  

India  

Dr. Anuj Maheshwari, Dr. Narsingh Verma, Dr. Ajoy Tewari, Dr. Amit Gupta, Dr. Dinesh 
Lalwani, Dr. Shivangi Maheshwari, Dr. Abhinav Verma, Dr. Amrit Kaur, Dr. Subhashree Patil, 
Dr. Shweta Kanchan, Dr. Bijay Patni, Dr. Arun R. More, Mr. Ajay N. Gade, Dr. Rushikesh H. 
Kharolkar, Dr. Mukund Bhise, Mr. Sachin Umre, Mr. Anant Katalkar  

Iran 

Dr. Vadideh Yavari 

Ireland 

Dr. Lisa Hynes, Professor Eamon Dolan, Mr Paul Cunnane, Mrs Madeline Rabbitt  

 

Italy  

Dr. Paola Belluardo, Professor Claudio Borghi, Professor Santina Cottone, Dr. Giuseppe A. De 
Giorgi, Professor Rita del Pinto, Dr. Antonino Di Guardo, Dr. Maurizio Dugnani, Professor 
Bruno Fabris, Professor Claudio Ferri, Professor Gilberta Giacchetti, Professor Cristina 
Giannattasio, Professor Pietro Minuz, Professor Maria Lorenza Muiesan, Professor Marcello 
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Rattazzi, Dr. Renzo Roncuzzi, Professor Francesca Saladini, Professor Franco Veglio, Dr. Vito 
Vulpis  

Kazakhstan  

Tatiana Leonovich  

Kenya  

Professor Elijah N. Ogola, Dr. Lilian K. Mbau, Dr. Bernard M. Samia, Dr. Hellen K. Nguchu, 
Dr. Elizabeth A. Onyango 

Libya  

Dr. Hesham A. Ben Masaud, Dr. Abir A. Elbourawi, Dr. Mum. Daghiz, Dr. Munera S. 
Abusriwel, Ms Mabroukah O. Fhail Al-Alboum, Dr. Fozia H. Kemishi, Dr. Fatma E. Abdullah, 
Dr. Nisreen F. Altoughar, Dr. Amel O. Sharif, Dr. Samira K. Al Allaghi, Ms Nayrouz H. 
Alkimeeshi, Dr. Rawad F. kredla, Mr Almukhtar A. Aboubakr, Mr Gamal Z. Sharouf, Mr 
Abdulsalam M. Yaeqoub, Dr. Sana S. Zarraa  

Lithuania  

Professor Marius Miglinas  

Malawi  

Mr Henry L. Ndhlovu, Professor Maureen L. Chirwa, Mrs Lucia K. Mbulaje, Dr. Johnathan B. 
Chiwanda, Mr Samuel Kumwanje  

Mauritius  

Dr. Sudhirsen Kowlessur, Dr. Bhooshun Ori  

Mexico  

Dr. Silvia Palomo, Dr. Maria-Guadalupe Berumen-Lechuga, Dr. Artene G. Acosta-Mass, 
Dr. Megan C. Cerda-Mancillas, Dr. Victor M. Camarillo-Nava, Dr. Cleto Alvarez-Aguilar, 
Dr. Luis R. Garcia-Cortes, Dr. Hector A. Rincon-Leon, Dr. Laura Avila Jimene, Dr. Mauricio 
Espinosa-Lugo, Dr. Maria E. Avilez-Sanchez, Dr. Maria-Guadalupe Rodriguez Alvarez, 
Dr. Fabiola Alday-Medina, Dr. Mayra A. Aguilar-Gonzalez, Dr. Elviar E. Robles-Renteria, 
Dr. Luis A. Reyes-Retana, Dr. Maria del Carmen Hernandez-Vargas, Dr. Yazmin J. Julian-
Hernandez  

Mongolia 

Dr. Naranjargal Dashdorj, Mrs Maral Myanganbayar, Dr. Orkhonselenge Davaadamdin, 
Dr. Myagmartseren Dashtseren, Dr. Tuyajargal Badamsambuu, Dr. Solongo Erdenebat, 
Dr. Tsolmontuya Amartuvshin  

Mozambique  

Professor Albertino Damasceno, Professor Neusa Jessen, Dr. Lucy Ramirez, Dr. Giorgia Gelfi, 
Dr. Anabela Antunes, Dr. Amos Nhantumbo, Dr. Valerio Govo, Dr. Celia Novela  

Nepal  

Mrs Sweta Koirala, Associate Scientist Dinesh Neupane, Mr Pabitra B. Soti, Mrs Sonam 
Magar, Mr Abhishek Sapkota, Mr Gaurav Subedi, Mr Sandesh Oliya, Mr Kiran Poudel, Mrs 
Buna Bhandari, Mr Harikrishna Bhattarai, Professor Craig S. McLachlan  
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Niger  

Professor Al Ibrahim Toure  

Nigeria  

Professor Kolawole W. Wahab, Professor Ayodele B. Omotoso, Professor Philip M. Kolo, 
Dr. Patrick Idoko, Dr. Emmanuel Iwuozo, Professor Yakub W. Nyandaiti, Dr. Fred Aigbe, 
Dr. Ganiyu Amusa, Dr. Bolade Dele-Ojo, Professor Umezurike H. Okafor, Dr. Yekeen Ayoola, 
Dr. Ernest Nwazor, Professor Sanni A. Abubakar, Dr. Maruf Gbadamosi, Dr. Arimiyau A. 
Adewale, Dr. Henry Iheonye, Dr. Olalekan Ojo, Dr. Johnson O. Peter, Dr. Akinyemi Aje, 
Dr. Okechukwu Ogah, Professor Akinseye Akintunde, Professor Augustine Odili, Dr. Abiodun 
H. Bello, Dr. Wemimo A. Alaofin, Professor Timothy O. Olanrewaju, Professor John A. 
Ogunmodede  

Oman  

Dr. Mahfoudha M. Al Shezawi, Dr. Saed A. Al Bimani, Dr. Munira M. Al Mahrouqi, Mr Hilal R. 
AL Houseni, Mrs Iman H. Al Aghbari, Mr Asaad M. Al Toubi, Mr Vijay Muniraj 

Paraguay  

Dr. Abdon Villamayor, Dra Maria R. Aparicio, Dr. Angel J. Ortellado, Dr. Manuel Castillo  

Philippines  

Professor Alejandro Bimbo F. Diaz, MD Arnold Benjamin C. Mina, Professor Deborah Ignacia 
D. Ona, Professor Dolores D. Bonzon, MD Gilbert C. Vilela, Professor Benjamin A. Balmores, 
Jr., MD Marlon T. Co, MD Maria Vinny D. Mina, Professor Leilani B. Mercado-Asis, MD Evelyn 
M. Absolo-Lao, MD Peter Bryan E. Dela Cruz, MD Norman Panfilo G. Rabago, MD Edmyr M. 
Macabulos, MD Nino Jesse S. Villanueva, MD Christopher D. Asido, MD April Angeles-Pines, 
MD Regina M. Bartolome, MD Benjamin Yson, MD Eeperanza Anita N. Escano-Arias, RN John 
Eroll A. Yabut, MD Anna Sofia Victoria S. Fajardo, MD Carolyn Narvacan-Montano, MD 
Lilibeth P. Mirando-Gonzales, MD Ana Marie C. Eusebio, MD Maria Rachel T. Santos, MD 
Maria Angela R. Domingo  

Poland  

Professor Jacek Jozwiak, Professor Jolanta Małyszko, Professor Agnieszka Olszanecka, 
Professor Magdalena Waszyk-Nowaczyk, Professor Piotr Jankowski, Professor Marek 
Gierlotka, Professor Maciej Banach, Professor Tomasz Tomasik, Professor Adam Windak, 
Professor Maciej Banach, Professor Tadeusz Osadnik, Dr. Anna Mastej, Dr. Mirosław Mastej, 
Dr. Piotr Bator, Dr. Katarzyna Łyp, Dr. Urszula Michalik-Marcinkowska, Dr. Agata Kulkowska-
Gaj, Dr. Dariusz Nowak, Dr. Łukasz Skowron, Dr. Agnieszka Grobelczyk, Master of Science 
Agnieszka Kuras, Master of Science Artur Jędra, Master of Science Marcin Miga, Master of 
Science Żaneta Żak, Master of Science Karolina Wilk 

Portugal 

Dr. Vitoria Cunha, Dra Heloisa Riberio  

Republic of the Congo  
Professor Bertrand F. Ellenga Mbolla, Dr. Christian M. Kouala Landa, Dr. Paterne R. 
Bakekolo, Dr. Jospin K. Makani-Bassakouahou, Dr. Ebenguela Ebatetou, Dr. Tony Eyeni-
Sinomono, Dr. Kivié M. Ngolo-Letomo, Dr. Thibaut N. Gankama, Dr. Bijou Moualengué, 
Dr. Jean-Pierre Kwealeu, Dr. Rode V. Massinsa-Kibongui, Dr. Sherdan Gamboulou, Dr. Gerard 
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Mampouya-Ondaye, Dr. Victoire Ngolo Onanga, Dr. Lavelle Boungou-Nkoueyi, Dr. D’assise 
Mabongo, Professor Gontran Ondzotto, Professor Thierry R. Gombet  

Scotland/UK  

Professor Sandosh Padmanabhan, Dr. Stephanie Lip, Dr. Lindsay McCallum  

Sierra Leone 

Dr. Mohamed B. Jalloh, Dr. Christine E.E. Williams, Dr. Oluwafunmike G. Jegede, Professor 
James B.W. Russell, Professor Olulola O. Oladapo 

Singapore  

Mr Kiat Lim, Dr Lip Ping Lim 

Slovakia  

MD Anna Vachulova  

Slovenia 

Assistant Professor Jana Brguljan Hitij, MSc Primož Dolenc, Nina Božič Ješe, Andrej Erhartič, 
Associate Professor Marija Petek Šter, Radivoje Pribakovid Brinovec, Ivanka Brus  

South Africa  

Professor Angela J. Woodiwiss, Dr. Ane Orchard, Dr. Andrea Kolkenbeck-Ruh, Associate 
Professor Lisa J. Ware, Professor Catharina MC. Mels, Mrs Samantha Yates, Dr. Rosaley 
Prakaschandra, Associate Professor Erika SW. Jones, Dr. Sarusha Pillay  

Spain  

Professor Dr. Luis Miguel Ruilope, Dr. Teresa Gijón, Professor Dr. Enrique Rodilla  

Sudan  

Dr. Egbal A.B. Abukaraig, Professor Hind   M. Beheiry, Professor Ibtisam A. Ali, Dr. Maha E.H. 
Daoud, Dr. Deena A.A. Mohamed, Dr. Omer I.O. Ahmed , Dr. Yasir H.A. Mohamed, Mr 
Ibrahim A. Elhassan 

Thailand  

Associate Professor Weranuj Roubsanthisuk, Dr. Sirisawat Kunanon, Assistant Professor 
Chavalit Chotruangnapa, Associate Professor Praew Kotruchin, Professor Apichard 
Sukonthasarn  

Uganda  

Professor Charles K. Mondo, Dr. Wanzhu Zhang, Dr. Joseph B. Baluku, Dr. Anthony Ocanit, 
Dr. Jane Okutiru, Dr. Charles Kabugo, Dr. Emmanuel Seremba  

Uzbekistan 

Dr. Nigora Khamidova  

Venezuela  

Professor Maria J. Armas-Hernández, MD María C. Armas-Padilla, MD Amanda Duin, MD 
Beatriz Sosa-Canache, MD José A. Octavio-Seijas, MD Igor Morr, RPh Mónica L. Guzman-
Franolic, RPh Yuly Rawik, RPh José Rincon, RPh Daysi De Gouveia, RPh Renee Ramirez, RPh 
Yuviri Carmona, RPh Arcangela Felli, RPh Yali Pereira, RPh Adriana Reina, RPh Ruben 
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Zambrano, RPh Maria L. Natera, RPh Zoyla E. Vega, RPh Petra L. Hernandez, RPh Lourdes 
Brito, RPh Fernando Gonzalez, RPh Nelci Camacho, RPh Magda Rodriguez, Professor Rafael 
Hernandez-Hernandez  

Vietnam  

Professor Minh V. Huynh, Professor Viet L. Nguyen, Professor Huy V.Q. Nguyen, Associate 
Professor Hao K. Tran, Associate Professor Tam M. Nguyen, Associate Professor Tien A. 
Hoang  

Wales/UK 

Professor Barry J. McDonnell, Dr. Christopher J.A. Pugh, Professor John R. Cockcroft, Miss 
Abbie Williams  

Zambia  

Dr. Fastone Goma, Dr Dhruv Darji, Mr. Martin Katongo, Mr. Francis Mwansa, Ms. Annie 
Dinala, Ms. Annie Mubanga, Ms. Salome Funjo, Ms. Cynthia Chileshe, Ms. Lucy Chembe, Ms. 
Ethel Kampamba, Ms. Sylvia Sijamba, Ms. Womba Longwani, Ms. Flavia Luneta, Ms. Mirriam 
Kawangu, Mr. Bruce Mutakafimbo, Mr. Martin Nalikena, Mr. Studio Madonda, Mr. Phillip 
Mambwe, Mr. Moses Katongo 

Zimbabwe  

Professor Jephat Chifamba, Dr. Rudo Gwini  
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DATA CLEANING RULES 

Rules for cleaning continuous variables and dates. 
Updated June 2023 
 
Weight (weight and scale variables) 

Upper limit: 160.0kg (25.2 stone, 353lbs) 
Lower limit: 30.0kg (4.72 stone, 66lbs) 
 
Extract measurement scale from measurement string if missing 
Assume recorded in kg if unit of measurement missing 
 
Convert all values to kg, then correct values: 
Replace weight/1,000 if weight > 30,000 
Replace weight/100 if weight > 3,000 
Replace weight/10 if weight > 300 
Exclude values > 160 or < 30 
 
Birth weight 
Upper limit: 5.5kg (based on Blencowe et al (2019))

1
 

Lower limit: 1.0kg 
 
Extract measurement scale from measurement string if missing 
Assume birth weight recorded in kg if unit of measurement missing 
Replace birth weight/1,000 if birth weight > 1,000 
 
Survey date 

Assume format DD/MM/YYYY as specified on template 
If month ≥ 13 then switch D & M 
Exclude dates where day > 31, or >30 in months of April, June, September or November, or >28 in February 
 
Age 

Upper limit: 99 years (set ages > 99 to missing) 
Lower limit: 18 years (drop participants < 18) 
 
Set entries with age > 99 to missing 
Exclude participants from study if age recorded as < 18 
 

Systolic blood pressure 

Upper limit: 260 mmHg 
Lower limit: 80 mmHg 
 
Multiply by 10 entries ≥ 8 and ≤ 26 
Divide by 10 entries ≥ 1,200 & ≤ 2,600 
Exclude entries outside of above range 
 
Diastolic blood pressure 

Upper limit: 160 mmHg 
Lower limit: 40 mmHg 
 
Multiply by 10 entries ≥ 4 and ≤ 16 
Divide by 10 entries ≥ 400 & ≤ 1,500 
Exclude entries outside of above range 
 
Swap SBP and DBP if DBP ≥ SBP 
Drop SBP where DBP missing and vice versa 
Drop entries all BP readings missing 
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Heart rate 

Upper limit: 120 bpm 
Lower limit: 30 bpm 
 
Multiply by 10 entries ≥ 3 and ≤ 12 
Divide by 10 entries ≥ 300 & ≤ 1,200 
Exclude entries outside of above range 

 

Sex and pregnancy/hypertension in pregnancy/hormone replacement therapy/hormonal contraception 

Set to ‘no’ if gender = ‘male’ or ‘other’ 

 

Antihypertensive medication status and number of medication classes 

If medication classes = ‘0’, medication status set as ‘no’; if medication classes ≥ 1, medication status set as ‘yes’; 
if medication classes missing, medication status set as missing 

 

Last BP measurement 

If last BP measurement ‘never’ and known hypertension or medication = ‘yes’, set last BP measurement as 
missing 
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STATISTICAL ANALYSES 

Of 765,718 participants in MMM22, 76.9% had three individual blood pressure (BP) readings. For 52,147 
participants individual readings were not submitted and instead the average of the second and third readings 
was submitted. A total of 640,987 (83.7%) participants had either all three individual readings or the average of 
the second and third readings was submitted instead of individual readings.  

Table S1 – Number of BP readings per participant  

Readings per participant N perc % of 765,718 

0 (average of readings 2 and 3 
submitted only) 52,147 6.8 

1 41,275 5.4 

2 83,456 10.9 

3 588,840 76.9 

 

 

Multiple imputation 

To provide comparable estimates of BP and hypertension across all participants surveyed, multiple imputation 
by chained equations was used to impute missing BP readings. The pattern of missing BP readings was 
assumed missing at random dependent on the observed data, given the known relationships between variables 
surveyed and mean BP, as well as the tendency for BP to decrease across subsequent readings (Table S2). 
Multiple imputation was performed on the core 715,518 MMM22 participants only; data from ZOE participants 
was not included in the imputation nor analysis of imputed data. 

Table S2 – Mean BP and corresponding number and proportion of participants with hypertension based on 
the mean of each reading of 588,840 participants with three individual BP readings. 

BP reading 

Mean systolic BP 

(mmHg) 

Mean diastolic BP 

(mmHg) 

Number with 

hypertension 

Percentage with 

hypertension 

1 126.4 80.7 232,986 39.6% 

2 124.6 79.6 217,743 37.0% 

3 123.6 78.9 210,161 35.7% 

Mean of 1 & 2 125.5 80.2 217,147 36.9% 

Mean of 2 & 3 124.1 79.2 211,105 35.9% 

Mean of 1 & 2 & 3 124.9 79.7 209,665 35.6% 

 

A ‘complete’ model was created for those with no missing data in age, sex, ethnicity or antihypertensive 
medication use. Participants with a sex recorded as ‘other’ were excluded to small numbers in this group. The 
following variables were included: age, sex, an interaction between age and sex, ethnicity, antihypertensive 
medication use, known hypertension, diabetes, myocardial infarction, stroke, heart failure, irregular heartbeat, 
physical activity, alcohol intake, smoking status, weight, country income, pregnancy status, hypertension in a 
previous pregnancy, screening site type along with each of the three systolic BP, diastolic BP and heart rate (HR) 
measurements, and the mean of the second and third BP and HR readings. Age was included as a restricted 
cubic spline with five knots to allow flexibility to modelling its relationship and weight was included along with 
a quadratic term. 
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A second, ‘partial’ imputation model was created for those participants missed one or more of age, sex, 
ethnicity or antihypertensive medication use, or if sex was recorded as ‘other’. The partial model included each 
systolic BP and diastolic BP reading, along with the mean of the second and third BP readings. 

Fifteen imputations were created for both the complete and partial models, corresponding to the percentage 
of participants missing data on the average of the second and third BP readings. The Monte Carlo errors of 
estimates were <10% of their standard errors indicating sufficient precision1. A burn-in of 25 iterations was 
chosen based on inspection of trace plots which indicated chains had converged. Results from each imputation 
set were combined using Rubin’s combination rules. 

A combined model was created which used imputations from the complete model where possible, but 
imputations from the partial model where the complete model could not impute data for a participant.  

To demonstrate the impacts differing missing data assumptions and of excluding participants with missing data, 
Table S5 presents a comparison of the complete case analysis with each of the imputation models: 

1. The complete case sample only (those with a mean of BP readings 2 and 3). 
2. The partial multiple imputation model including BP readings for all participants. 
3. The complete multiple imputation model as described above for male or female individuals with 

complete data on age, gender, ethnicity and anti-hypertensive medication use. 
4. The combined model, including imputations for individuals from the partial model, where 

readings could not be imputed from the full model. 

Results were similar across the imputation models, and the combined model was used as the primary analysis 
(Table S5). 

 

Table S3 – Mean systolic and diastolic BP and percentages with raised BP comparing the complete case to the 
partial, complete, and combined imputation models 

Model 

Total in 

analysis 

Mean 

systolic 

BP 

(mmHg) 

Mean 

diastolic 

BP 

(mmHg) 

Percentage with raised BP 

Percentage 

Hypertensive Overall 

Of those 
not on 
medication 

Of those on 
medication  

Complete case* 591,945 124.1 79.2 25.8% 20.5% 47.6% 35.9% 

Partial model 715,518 124.9 79.3 26.7% 22.2% 47.1% 36.1% 

Complete model 651,995 124.3 79.3 25.8% 20.7% 47.1% 36.0% 

Combined model 715,518 124.8 79.3 26.6% 22.2% 47.1% 36.0% 

*The average of the 2nd and 3rd readings was provided or could be calculated.  

 

Measures of association 

Regression analyses were conducted to identify associations between risk factors and systolic or diastolic BP. 
Separate linear mixed models of diastolic or systolic BP were run for each risk factor with country of survey 
incorporated as a random intercept. Models were created using data from participants with complete 
information for the focal risk factor, as well as age, sex, and antihypertensive medication use, and where the 
participant’s sex was not ‘other’. Age was incorporated as a restricted cubic spline with 5 knots and allowed to 
interact with sex.  
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ZOE Data 

In addition to the routine MMM data collection, BP data was sourced from participating users of the ZOE app in 
the United Kingdom. ZOE app participants similarly completed three BP measurements but filled in a reduced 
questionnaire. ZOE data was supplied as average BP readings grouped by cohorts defined by age group, gender, 
hypertension diagnosis, antihypertensive medication status, and raised BP status (based on the average of the 
second and third BP readings). The midpoint of each age group (23.5, 34.5, 44.5, 54.5, 64.5, 80) was used 
where a linear age term was required for descriptive statistics and age-sex standardisation. 

References 

1. White IR, Royston P, Wood AM, Multiple imputation using chained equations: Issues and guidance for 
practice. Statistics in Medicine. 2010: 30:4. 
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SUPPLEMENTARY TABLES 

Table S4 – Participant mean age, sex distribution and percentage on antihypertensive medication by region 
and country. 

Region and 

country 

Total 

participants 

Percentage Mean age 

(SD) in 

years 

Females* Males* On anti-

hypertensive 

medication 

Americas 200,923 26.2% 52.2 
(17.6) 

115,971 
(57.7%) 

84,223 (41.9%) 52,437 (26.1%) 

Argentina 50,967 6.7%     

Barbados 137 <0.1%     

Brazil 11,544 1.5%     

Colombia 38,924 5.1%     

Dominican 
Republic 

309 <0.1%     

Guatemala 375 <0.1%     

Mexico 41,953 5.5%     

Paraguay 10,475 1.4%     

Venezuela 46,239 6.0%     

East Asia 190,823 24.9% 46.0 
(16.2) 

94,967 (49.8%) 95,789 (50.1%) 11,889 (6.2%) 

China 188,975 24.7%     

Mongolia 1,848 0.2%     

Europe 114,456 14.9% 59.6 
(16.3) 

70,726 (61.8%) 43,447 (38.0%) 38,027 (33.3%) 

Albania 12,348 1.6%     

Armenia 11,618 1.5%     

Azerbaijan 1,083 0.1%     

Belgium 788 0.1%     

Bulgaria 1,948 0.3%     

Denmark 24 <0.1%     

France 1,177 0.2%     

Georgia 8,538 1.1%     

Greece 6,366 0.8%     

Hungary 1,770 0.2%     

Italy 1,612 0.2%     

Kazakhstan 2,133 0.3%     

Lithuania 139 <0.1%     

Poland 829 0.1%     

Portugal 245 <0.1%     

Republic of Ireland 2,227 0.3%     

Slovakia 1,680 0.2%     

Slovenia 6,280 0.8%     

Spain 464 0.1%     

United Kingdom 51,007 6.7%     

Uzbekistan 2,180 0.3%     

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Glob Health

 doi: 10.1136/bmjgh-2024-016557:e016557. 9 2024;BMJ Glob Health, et al. Beaney T



19 
 
 

Northern Africa 

and Middle East 

23,075 3.0% 39.7 
(15.9) 

13,142 (57.0%) 9,925 (43.0%) 3,474 (15.1%) 

Algeria 1,386 0.2%     

Iran 1,000 0.1%     

Libya 3,088 0.4%     

Oman 1,550 0.2%     

Sudan 16,051 2.1%     

South Asia 91,475 11.9% 43.3(16.4) 42,064 (46.0%) 49,069 (53.6%) 13,399 (14.6%) 

Bangladesh 16,544 2.2%     

India 61,811 8.1%     

Nepal 13,120 1.7%     

South-east Asia 

and Australasia 

66,575 8.7% 47.7 
(16.1) 

39,633 (59.5%) 26,872 (40.4%) 18,273 (27.4%) 

Australia 1,317 0.2%     

Philippines 42,526 5.6%     

Singapore 374 <0.1%     

Thailand 10,562 1.4%     

Vietnam 11,796 1.5%     

Sub-Saharan 

Africa 

78,391 10.2% 41.9 
(16.4) 

42,853 (54.7%) 35,023 (44.7%) 7,617 (9.7%) 

Equatorial Guinea 11 <0.1%     

Ghana 3,654 0.5%     

Guinea-Bissau 232 <0.1%     

Kenya 9,605 1.3%     

Malawi 20,461 2.7%     

Mauritius 8,953 1.2%     

Mozambique 8,276 1.1%     

Niger 4,288 0.6%     

Nigeria 5,798 0.8%     

Republic of Congo 8,619 1.1%     

Sierra Leone 818 0.1%     

South Africa 4,602 0.6%     

Uganda 2,414 0.3%     

Zambia 56 <0.1%     

Zimbabwe 604 0.1%     

Worldwide 765,718 100.0% 48.8 
(17.6) 

419,356 
(54.8%) 

344,348 
(45.0%) 

145,161 
(19.0%) 
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Table S5 – Participant characteristics screened in MMM22 

Participant characteristic 

 

Total 

participants 

Percentage 

including 

unknown 

(%) 

Percentage 

excluding 

unknown (%) 

Age (years) Mean (SD) 48.8 (17.6) 

 
18-29 133,840 17.5 17.5 

 
30-39 123,780 16.2 16.2 

 
40-49 129,437 16.9 16.9 

 
50-59 141,285 18.5 18.5 

 
60-69 134,115 17.5 17.5 

 
70 or more 103,261 13.5 13.5 

Sex Female 419,356 54.8 54.9 

 
Male 344,348 45.0 45.1 

 
Other 410 0.1 0.1 

 
Unknown 1,604 0.2   

Ethnicity South Asian 99,032 12.9 15.6 

 
Black 74,091 9.7 11.7 

 
East/Southeast Asian 256,881 33.5 40.6 

 
White 84,665 11.1 13.4 

 
Other 48,624 6.4 7.7 

 
Mixed 64,015 8.4 10.1 

 
Middle Eastern 5,849 0.8 0.9 

 
Unknown 132,561 17.3  

Previous diagnosis of hypertension No 544,415 71.1 73.8 

 
Yes 193,757 25.3 26.2 

 
Unknown 27,546 3.6  

Previous diagnosis of diabetes No 574,025 75.0 92.3 

 
Yes 47,914 6.3 7.7 

 
Unknown 143,779 18.8  

Previous myocardial infarction No 629,931 82.3 97.8 

 
Yes 14,082 1.8 2.2 

 
Unknown 121,705 15.9   

Previous stroke No 636,379 83.1 98.8 

 
Yes 7,454 1.0 1.2 

 
Unknown 121,885 15.9   

Previous diagnosis of irregular 
heartbeat No 

591,041 77.2 95.6 

 
Yes 27,347 3.6 4.4 

 
Unknown 147,330 19.2   

Previous heart failure  No 599,602 78.3 98.7 

 
Yes 7,973 1.0 1.3 

 
Unknown 158,143 20.7  

Meet WHO physical activity 
recommendations No 

428,953 56.0 67.7 

 
Yes 204,709 26.7 32.3 

 
Unknown 132,056 17.2  
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Years of formal education 0 years 48,191 6.3 7.8 

 
1-6 years 109,341 14.3 17.7 

 
7-12 years 230,538 30.1 37.3 

 
Over 12 years 229,369 30.0 37.1 

 
Unknown 148,279 19.4 

 Current smoker No 582,773 76.1 89.8 

 
Yes 66,313 8.7 10.2 

 
Unknown 116,632 15.2 

 Alcohol intake Never/Rarely 510,768 66.7 78.9 

 
1-3 times per month 94,713 12.4 14.6 

 
1-3 times per week 33,524 4.4 5.2 

 
Daily 8,127 1.1 1.3 

 
Unknown 118,586 15.5 

 Pregnant* No 307,644 73.4 97.5 

 
Yes 7,981 1.9 2.5 

 
Unknown 103,731 24.7   

Hypertensive in previous 
pregnancy* No 

292,479 69.7 94.2 

 
Yes 18,063 4.3 5.8 

 
Unknown 108,814 25.9   

Hormonal contraception use* No 278,549 66.4 93.5 

 
Yes 19,443 4.6 6.5 

 
Unknown 121,364 28.9   

Hormone replacement treatment 
(HRT) use* No 

285,712 68.1 97.4 

 
Yes 7,643 1.8 2.6 

 
Unknown 126,001 30.0  

On aspirin No 517,019 67.5 91.9 

 
Yes 45,448 5.9 8.1 

 
Unknown 203,251 26.5   

On statin No 513,284 67.0 91.1 

 
Yes 50,442 6.6 8.9 

 
Unknown 201,992 26.4   

On anticoagulant No 524,175 68.5 98 

 
Yes 10,736 1.4 2.0 

 
Unknown 230,807 30.1 

 
Payment for consultations and/or 
medication Pay nothing 125,039 16.3 54.4 

 
Pay at least something 104,704 13.7 45.6 

 
Unknown 535,975 70   

Payment for consultations Pay nothing 161,344 21.1 71.3 

 
Pay part 24,368 3.2 10.8 

 
Pay fully 38,006 5.0 16.8 

 
Not sure if part or fully paid 2,662 0.3 1.2 

 
Unknown 539,338 70.4   

Payment for medication Pay nothing 113,380 14.8 54 

 
Pay part 30,979 4.0 14.7 
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Pay fully 46,723 6.1 22.2 

 
Not sure if part or fully paid 19,066 2.5 9.1 

 
Unknown 555,570 72.6 

 Previous COVID-19 vaccination No 84,101 11.0 13.2 

 
Yes 552,350 72.1 86.8 

 
Unknown 129,267 16.9   

1 dose of COVID-19 vaccination No 118,847 15.5 18.7 

 
Yes 517,610 67.6 81.3 

 
Unknown 129,261 16.9   

2 doses of COVID-19 vaccination No 148,418 19.4 23.3 

 
Yes 488,039 63.7 76.7 

 
Unknown 129,261 16.9   

3 doses of COVID-19 vaccination No 300,173 39.2 47.2 

 
Yes 336,284 43.9 52.8 

 
Unknown 129,261 16.9 

 Previous positive test for COVID-19 No 529,526 69.2 83.3 

 
Yes 105,930 13.8 16.7 

 
Unknown 130,262 17.0  

Date of previous positive test for 
COVID-19

$
 0-3 months ago 23,197 21.9 23.3 

 
3-6 months ago 14,636 13.8 14.7 

 
6-9 months ago 14,474 13.7 14.5 

 
9-12 months ago 16,083 15.2 16.2 

 
Over 12 months ago 31,097 29.4 31.3 

 
Unknown 6,443 6.1 

 Duration of COVID-19 symptoms
$
 0-3 months 78,492 74.1 80.3 

 
3-6 months 9,604 9.1 9.8 

 
6-9 months 3,933 3.7 4.0 

 
9-12 months 1,949 1.8 2.0 

 
Over 12 months 3,732 3.5 3.8 

 
Unknown 8,220 7.8 

 On antihypertensive medication No 559,695 73.1 79.4 

 
Yes 145,161 19.0 20.6 

 
Unknown 60,862 7.9  

Number of anti-hypertensive 
medication classes^ 1 

66,939 46.1 53.1 

 
2 43,193 29.8 34.3 

 
3 12,100 8.3 9.6 

 
4 3,309 2.3 2.6 

 
5 or more 566 0.4 0.4 

 
Unknown 19,054 13.1  

Take antihypertensive medication 
regularly^ No 

16,994 11.7 14.5 

 
Yes 100,080 68.9 85.5 

 
Unknown 28,087 19.3  

Do not take their medication 
regularly as it is too expensive^ No 

100,080 68.9 97.7 
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Yes 2,401 1.7 2.3 

 
Unknown 42,680 29.4  

Do not take their medication 
regularly as it is not easily available^ No 

100,080 68.9 97.4 

 
Yes 2,636 1.8 2.6 

 
Unknown 42,445 29.2   

Do not take their medication 
regularly due to its potential side 
effects^ No 

100,080 68.9 99.4 

 
Yes 586 0.4 0.6 

 
Unknown 44,495 30.7  

Do not take their medication 
regularly as only take them when 
needed^ No 

100,080 68.9 93.2 

 
Yes 7,246 5.0 6.8 

 
Unknown 37,835 26.1  

Do not take their medication 
regularly as prefer alternative 
medication^ No 100,080 68.9 99.0 

 
Yes 981 0.7 1.0 

 
Unknown 44,100 30.4 

 
Do not take their medication 
regularly due to forgetfulness^ No 100,080 68.9 97.5 

 
Yes 2,549 1.8 2.5 

 
Unknown 42,532 29.3 

 
Mean of 2

nd
 and 3

rd
 heart rate 

readings Mean (SD) 77.5 (11.2) 

 
<60 19,711 2.6 3.4 

 
60-69 117,615 15.4 20.1 

 
70-79 204,083 26.7 34.8 

 
80-89 158,573 20.7 27.1 

 
90-99 64,542 8.4 11.0 

 
100 or more 21,187 2.8 3.6 

 
Unknown 180,007 23.5 

 Weight (Kg) Mean (SD) 68.9 (14.8) 

 
<50 kg 35,061 4.6 6.4 

 
50-59kg 112,885 14.7 20.7 

 
60-69kg 153,368 20.0 28.1 

 
70-79kg 122,448 16.0 22.5 

 
80-89kg 74,857 9.8 13.7 

 
90-99kg 28,629 3.7 5.3 

 
100kg or more 17,701 2.3 3.2 

 
Unknown 220,769 28.8 

 Birth weight (Kg) Mean (SD) 3.0 (0.7) 

 Unknown 715,344 93.4  

Country income Low income 52,596 6.9 6.9 

 
Lower middle income 180,491 23.6 23.6 
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Upper middle income 454,645 59.4 59.4 

 
High income 77,986 10.2 10.2 

Participant in previous MMM 
campaign No 576,977 75.4 93.1 

 
Yes 42,636 5.6 6.9 

 
Unknown 146,105 19.1 

 Last BP measurement Never 141,412 18.5 22.1 

 
Within the last 12 months 117,055 15.3 18.3 

 
Over 12 months ago 382,366 49.9 59.7 

 
Unknown 124,885 16.3 

 Day of the week of screening Sunday 54,140 7.1 8.3 

 
Monday 116,685 15.2 17.8 

 
Tuesday 108,263 14.1 16.5 

 
Wednesday 101,747 13.3 15.5 

 
Thursday 100,321 13.1 15.3 

 
Friday 111,638 14.6 17.0 

 
Saturday 61,979 8.1 9.5 

 
Unknown 110,945 14.5 

 Location of screening site  Hospital/Clinic/Pharmacy 350,639 45.8 55.7 

 
Public area (outdoors) 85,000 11.1 13.5 

 
Public area (indoors) 64,357 8.4 10.2 

 
Workplace 67,391 8.8 10.7 

 
Other 13,268 1.7 2.1 

 
Home 49,236 6.4 7.8 

 
Unknown 135,827 17.7 

 *Percentage given of females  
^Percentage given of those on antihypertensive medication  
$Percentage given of those with a previous positive test for COVID-19 
 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Glob Health

 doi: 10.1136/bmjgh-2024-016557:e016557. 9 2024;BMJ Glob Health, et al. Beaney T



25 
 
 

Supplementary Table S6 –Worldwide and regional estimates of percentage with hypertension, awareness, on treatment and controlled of 765,718 participants.*  

Region Number with 
hypertension 

Percentage of 
total 
participants 
with 
hypertension 
(%) 

Percentage of 
hypertensives 
aware (%) 

Percentage of 
hypertensives 
on medication 
(%) 

Percentage of 
those on 
medication with 
BP <140/90 
mmHg (%)β

 

Percentage of those 
on medication with 
BP <130/80 mmHg 
(%) 
 

Percentage of all 
hypertensives with 
BP <140/90 mmHg 
(%)β

 

Percentage of all 
hypertensives 
with BP <130/80 
mmHg (%) 

Americas 86,632 43.1 75.5 60.5 60.3 28.6 36.5 17.3 

East Asia 50,830 26.6 24.1 23.4 58.1 29.2 13.6 6.8 

Europe 
(including 
ZOE) 

56,389 49.3 73.8 67.5 55.6 37.4 37.5 25.2 

Europe 
(excluding 
ZOE) 

31,422 48.9 70.8 63.3 48.9 21.1 30.9 13.3 

Northern 
Africa and 
Middle East 

7,277 31.5 51.2 47.7 49.0 20.7 23.4 9.9 

South-East 
Asia and 
Australasia 

27,965 42.0 72.1 65.3 34.2 13.5 22.4 8.8 

South Asia 29,426 32.2 52.8 45.5 55.7 25.7 25.4 11.7 

Sub-Saharan 
Africa 

23,969 30.6 37.6 31.8 46.5 21.8 14.8 6.9 

Worldwide 
(including 
ZOE) 

282,488 36.9 59.4 51.4 54.2 28.2 27.8 14.5 

Worldwide 
(excluding 
ZOE) 

257,421 36.0 57.6 49.3 52.9 24.4 26.1 12.0 

*Associated 95% confidence intervals in Supplementary Appendix Table S7. β For participants screened at home using the ZOE app, a target of <135/85 was used.
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Table S7 – Number and percentage with hypertension according to sex and age group  

 Female Male 

 
Age category 

(years) 

 
Number with 

hypertension 

 
Percentage 

with 

hypertension 
 

Denominator 

 
Number with 

hypertension 

 
Percentage 

with 

hypertension 
 

Denominator 

18 to 29 8,567 11.5% 74,268 8,396 14.2% 59,295 

30 to 39 12,990 19.3% 67,274 13,276 23.6% 56,260 

40 to 49 21,354 30.4% 70,252 20,645 35.1% 58,831 

50 to 59 33,814 43.2% 78,306 28,973 46.3% 62,533 

60 to 69 38,479 51.9% 74,116 33,157 55.6% 59,632 

70 or more 33,005 59.9% 55,140 28,870 60.4% 47,797 

One thousand Four hundred and ten participants with sex recorded as ‘other’ are not shown. 
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Table S8 – Worldwide and regional 95% confidence intervals (CI) for unstandardised estimates of percentage with hypertension, awareness, on treatment and 
controlled, of 765,718 participants. NB: 95% confidence intervals (CI) could not be calculated for ZOE data, which are shown separately. 

Region 

Hypertensive 

 
Percentage of 

Hypertensives aware 

Percentage of 

Hypertensives on 

medication 

Percentage of those on 

antihypertensive 

medication with BP 
<140/90 mmHg 

Percentage of all 

hypertensives with BP 
<140/90 mmHg 

Number Percent 

(%) 95% CI 

Percent 

(%) 95% CI 

Percent 

(%) 95% CI 

Percent 

(%) 95% CI 

Percent 

(%) 95% CI 

East Asia 50,830 26.6 26.4 to 26.8 24.1 24.1 to 24.2 23.4 23.2 to 23.6 58.1 57.2 to 59 13.6 13.4 to 13.8 

Americas 86,632 43.1 42.9 to 43.3 75.5 75.3 to 75.8 60.5 60.2 to 60.8 60.3 59.9 to 60.7 36.5 36.2 to 36.8 

South-east Asia 

and Australasia  27,965 42.0 41.6 to 42.4 72.1 71.8 to 72.5 65.3 64.8 to 65.9 34.2 33.6 to 34.9 22.4 21.9 to 22.8 

Sub-Saharan 

Africa 23,969 30.6 30.2 to 30.9 37.6 37.3 to 38 31.8 31.4 to 32.1 46.5 45.3 to 47.6 14.8 14.4 to 15.1 

South Asia 29,426 32.2 31.8 to 32.5 52.8 52.5 to 53.2 45.5 45.1 to 46 55.7 54.8 to 56.6 25.4 25.0 to 25.8 

Europe (without 

ZOE) 31,422 48.9 48.5 to 49.3 70.8 70.6 to 71.1 63.3 62.8 to 63.8 48.9 48.2 to 49.6 30.9 30.5 to 31.4 

Europe (with 

ZOE) 56,389 49.3 - 73.8 - 67.5 - 55.6 - 37.5 - 

Northern Africa 

and Middle East 7,277 31.5 30.9 to 32.1 51.2 50.8 to 51.7 47.7 46.8 to 48.7 49.0 47.3 to 50.6 23.4 22.6 to 24.2 

Worldwide 

(without ZOE) 257,521 36.0 35.9 to 36.1 57.6 57.5 to 57.8 49.3 49.1 to 49.5 52.9 52.7 to 53.2 26.1 26.0 to 26.2 

Worldwide (with 

ZOE) 282,488 36.9 - 59.4 - 51.4 - 54.2 - 27.8 - 
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Table S9 – Worldwide and regional estimates of percentage with hypertension and parameters of awareness, treatment and control after age and sex standardisation (of 

764,114 participants with age and sex recorded). NB: 95% confidence intervals (CI) could not be calculated for ZOE data, which are shown separately.  

Region 

Hypertensive 

 
Percentage of 

Hypertensives aware 

Percentage of 

Hypertensives on 

medication 

Percentage of those on 

antihypertensive 

medication with BP 

<140/90 mmHg 

Percentage of all 

hypertensives with BP 
<140/90 mmHg 

Number Percent 

(%) 95% CI 

Percent 

(%) 95% CI 

Percent 

(%) 95% CI 

Percent 

(%) 95% CI 

Percent 

(%) 95% CI 

East Asia 46,871 24.6 24.3 to 24.8 21.3 20.9 to 22.0 20.9 20.5 to 21.2 56.5 54.5 to 58.5 11.8 11.4 to 12.2 

Americas 67,550 33.7 33.4 to 34.0 76.1 75.7 to 76.6 52.7 52.3 to 53.2 65.1 63.9 to 66.4 34.4 33.7 to 35.0 

South-east Asia 

and Australasia  23,959 36.0 35.5 to 36.5 65.0 64.3 to 65.7 57.4 56.7 to 58.1 46.0 44.1 to 47.8 26.4 25.3 to 27.4 

Sub-Saharan 

Africa 25,136 32.3 31.7 to 32.8 58.0 57.1 to 59.0 32.4 31.7 to 33.0 49.7 47.3 to 52.0 16.1 15.3 to 16.8 

South Asia 28,391 31.1 30.6 to 31.7 59.7 58.7 to 60.7 43.0 42.1 to 43.8 62.3 60.8 to 63.8 26.8 26.1 to 27.4 

Europe (without 

ZOE) 22,892 35.7 35.2 to 36.3 75.5 74.8 to 76.3 49.1 48.5 to 49.8 57.9 55.4 to 60.4 28.5 27.2 to 29.7 

Europe (with 

ZOE) 39,459 34.5 - 87.8 - 52.6 - 72.8 - 38.3 - 

Northern Africa 

and Middle East 7,250 31.4 30.5 to 32.4 51.6 49.8 to 53.4 36.6 35.6 to 37.6 51.7 48.7 to 54.8 18.9 17.8 to 20.1 

Worldwide 

(without ZOE) 226,019 31.7 31.5 to 31.8 58.0 57.7 to 58.3 43.0 42.8 to 43.2 58.2 57.5 to 59.0 25.0 24.7 to 25.4 

Worldwide (with 

ZOE) 242,586 31.7 - 61.2 - 44.0 - 61.1 - 26.9 - 
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Tabel S10 – Worldwide and regional estimates of percentages with BP ≥130/80 mmHg, by medication use. 

Region 

Number with BP 

≥130/80 mmHg 

Percentage of 

participants with BP 

≥130/80 mmHg 

Number on medication 

with BP <130/80 

mmHg 

Percentage of those on 

medication with BP <130/80 

mmHg 

Percentage of 

hypertensives with BP 

<130/80 mmHg 

East Asia 95,165 49.9% 3,472 29.2% 6.8% 

Americas 113,655 56.6% 15,015 28.6% 17.3% 

South-east Asia and 

Australasia 39,076 58.7% 2,472 13.5% 8.8% 

Sub-Saharan Africa 43,810 55.9% 1,664 21.8% 6.9% 

South Asia 49,357 54.0% 3,440 25.7% 11.7% 

Europe 56,824 49.6% 14,223 37.4% 25.2% 

Northern Africa and Middle 

East 12,330 53.4% 720 20.7% 9.9% 

Worldwide 410,217 53.6% 41,006 28.2% 14.5% 
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Supplementary Table S11 – Worldwide and regional age-sex standardised estimates of percentage with BP ≥ 130/80 mmHg by antihypertensive medication use (for 

764,114 participants with complete age and sex).  

Region 

Number with 

BP ≥130/80 
mmHg 

Percentage of 

total participants 

with BP ≥130/80 
mmHg 

Number on 

medication 

with BP 

<130/80 

mmHg 

Percentage of 

on medication 

with BP <130/80 

mmHg (%) 

Percentage of 

hypertensives 

with BP <130/80 

mmHg (%) 

East Asia 91,081 47.7 2,755 28.2 5.9 

Americas 103,294 51.6 11,146 31.3 16.5 

South-east Asia and Australasia 36,269 54.5 2,729 19.8 11.4 

Sub-Saharan Africa 44,422 57.0 2,034 25.0 8.1 

South Asia 48,340 53.0 3,686 30.2 13 

Europe 47,870 41.8 7,302 35.2 18.5 

Northern Africa and Middle East 12,864 55.8 603 22.7 8.3 

Worldwide 385,508 50.3 31,357 29.4 12.9 
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Supplementary Table S12 – Results from linear mixed models for antihypertensive medication, adjusted for age and sex (with interaction). 

BP Predictor Change in BP compared to 

baseline 

Standard 

error 

t value p value 95% Confidence 

Interval 

Lower 

bound 

Upper 

bound 

systolic On antihypertensive medication 10.564 0.064 165.740 <0.001 10.439 10.689 

systolic Number of antihypertensive medication classes       

systolic 0 - - - - - - 

systolic 1 10.156 0.078 129.590 <0.001 10.002 10.310 

systolic 2 11.112 0.093 119.130 <0.001 10.929 11.295 

systolic 3 10.789 0.165 65.370 <0.001 10.466 11.113 

systolic 4 11.068 0.304 36.380 <0.001 10.472 11.664 

systolic 5 or more 9.549 0.737 12.960 <0.001 8.105 10.993 

diastolic On antihypertensive medication 4.069 0.041 98.830 <0.001 3.989 4.150 

diastolic Number of antihypertensive medication classes       

diastolic 0 - - - - - - 

diastolic 1 4.040 0.051 80.000 <0.001 3.941 4.139 

diastolic 2 4.148 0.060 68.960 <0.001 4.030 4.266 

diastolic 3 3.964 0.106 37.500 <0.001 3.756 4.171 

diastolic 4 4.232 0.195 21.690 <0.001 3.849 4.614 

diastolic 5 or more 3.577 0.473 7.570 <0.001 2.650 4.504 
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Supplementary Table S13 – Results from linear mixed models for long-term conditions, adjusted for age and sex (with interaction) and antihypertensive medication use. 

BP Predictor Change in BP compared to 

baseline 

Standard 

error 

t value p value 95% Confidence 

Interval 

Lower 

bound 

Upper 

bound 

systolic Known hypertension 7.662 0.171 44.910 <0.001 7.327 7.996 

systolic Diabetes 1.071 0.094 11.390 <0.001 0.886 1.255 

systolic Previous myocardial infarction -0.289 0.155 -1.860 0.063 -0.594 0.016 

systolic Previous stroke 0.621 0.218 2.850 0.004 0.193 1.048 

systolic Previous irregular heartbeat -0.596 0.113 -5.290 <0.001 -0.816 -0.375 

systolic Previous heart failure -0.270 0.209 -1.300 0.195 -0.680 0.139 

diastolic Known hypertension 3.978 0.109 36.380 <0.001 3.763 4.192 

diastolic Diabetes -0.274 0.058 -4.700 <0.001 -0.388 -0.160 

diastolic Previous myocardial infarction -0.784 0.099 -7.910 <0.001 -0.978 -0.590 

diastolic Previous stroke 0.327 0.136 2.410 0.016 0.061 0.593 

diastolic Previous irregular heartbeat -0.045 0.076 -0.600 0.552 -0.194 0.104 

diastolic Previous heart failure -0.164 0.130 -1.260 0.206 -0.419 0.091 
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Supplementary Table S14 – Results from linear mixed models for lifestyle factors, adjusted for age and sex (with interaction) and antihypertensive medication use. 

BP Predictor Change in BP 

compared to 

baseline 

Standard 

error 

t value p value 95% Confidence 

Interval 

Lower 

bound 

Upper 

bound 

systolic Current smoker 0.123 0.078 1.580 0.115 -0.030 0.275 

systolic Alcohol       

systolic Never/Rarely - - - - - - 

systolic 1-3 times per month 0.676 0.065 10.380 <0.001 0.548 0.804 

systolic 1-3 times per week 1.935 0.106 18.330 <0.001 1.728 2.141 

systolic Daily 2.442 0.205 11.920 <0.001 2.040 2.843 

systolic Education       

systolic 0 years - - - - - - 

systolic 1-6 years -0.076 0.114 -0.670 0.503 -0.300 0.147 

systolic 7-12 years -0.441 0.108 -4.090 <0.001 -0.652 -0.230 

systolic Over 12 years -1.206 0.108 -11.140 <0.001 -1.418 -0.994 

systolic >150mins of moderate exercise or 75 mins of vigorous exercise per week -1.029 0.052 -19.910 <0.001 -1.131 -0.928 

diastolic Current smoker 0.461 0.050 9.160 <0.001 0.362 0.560 

diastolic Alcohol       

diastolic Never/Rarely - - - - - - 

diastolic 1-3 times per month 0.655 0.042 15.690 <0.001 0.573 0.737 

diastolic 1-3 times per week 1.207 0.067 18.060 <0.001 1.076 1.337 

diastolic Daily 0.982 0.131 7.520 <0.001 0.726 1.238 

diastolic Education       

diastolic 0 years - - - - - - 

diastolic 1-6 years -0.685 0.075 -9.090 <0.001 -0.833 -0.538 

diastolic 7-12 years -0.484 0.071 -6.820 <0.001 -0.623 -0.345 

diastolic Over 12 years -0.882 0.072 -12.240 <0.001 -1.024 -0.741 

diastolic >150mins of moderate exercise or 75 mins of vigorous exercise per week -0.660 0.034 -19.670 <0.001 -0.725 -0.594 
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Supplementary Table S15 – Results from linear mixed models for women-specific factors, adjusted for age and antihypertensive medication use. Denominator was 

female participants only.  

BP Predictor Change in BP compared to 

baseline 

Standard 

error 

t value p value 95% Confidence 

Interval 

Lower 

bound 

Upper 

bound 

systolic Pregnant -0.889 0.211 -4.220 <0.001 -1.303 -0.476 

systolic Hypertension in previous pregnancy 2.037 0.146 13.960 <0.001 1.751 2.324 

systolic On HRT -0.966 0.219 -4.410 <0.001 -1.396 -0.536 

systolic On contraception -0.090 0.144 -0.630 0.532 -0.372 0.192 

diastolic Pregnant -0.910 0.134 -6.780 <0.001 -1.173 -0.647 

diastolic Hypertension in previous pregnancy 1.449 0.092 15.770 <0.001 1.269 1.629 

diastolic On HRT -0.099 0.138 -0.720 0.473 -0.370 0.172 

diastolic On contraception -0.014 0.091 -0.150 0.877 -0.193 0.165 
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Supplementary Table S16 – Results from linear mixed models for ethnicity, adjusted for age and sex (with interaction) and antihypertensive medication use.  

BP Predictor Change in BP compared to 

baseline 

Standard 

error 

t value p value 95% Confidence 

Interval 

Lower 

bound 

Upper 

bound 

systolic South Asian - - - - - - 

systolic Black 3.502 0.328 10.680 <0.001 2.859 4.145 

systolic East/South East Asian 6.650 0.177 37.670 <0.001 6.304 6.996 

systolic White 1.412 0.335 4.210 <0.001 0.755 2.069 

systolic Other 0.947 0.347 2.730 0.006 0.268 1.627 

systolic Mixed 1.976 0.341 5.790 <0.001 1.307 2.644 

systolic Middle Eastern 1.026 0.524 1.960 0.050 -0.001 2.053 

diastolic South Asian - - - - - - 

diastolic Black 1.286 0.210 6.130 <0.001 0.875 1.697 

diastolic East/South East Asian 3.717 0.113 32.920 <0.001 3.495 3.938 

diastolic White 0.330 0.213 1.540 0.123 -0.089 0.748 

diastolic Other -0.077 0.222 -0.350 0.728 -0.511 0.357 

diastolic Mixed 0.359 0.217 1.650 0.098 -0.066 0.785 

diastolic Middle Eastern 0.214 0.335 0.640 0.523 -0.442 0.870 
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Supplementary Table S17 – Results from linear mixed models for screening factors, adjusted for age and sex (with interaction) and antihypertensive medication use.  

BP Predictor Change in BP compared to 

baseline 

Standard 

error 

t value p value 95% Confidence 

Interval 

Lower 

bound 

Upper 

bound 

systolic Site type       

systolic Hospital/Clinic/Pharmacy - - - - - - 

systolic Public area (outdoors) -1.076 0.085 -12.650 <0.001 -1.243 -0.909 

systolic Public area (indoors) 0.158 0.082 1.940 0.053 -0.002 0.319 

systolic Workplace 0.432 0.085 5.060 <0.001 0.265 0.600 

systolic Other 1.183 0.155 7.620 <0.001 0.879 1.487 

systolic Home 1.297 0.112 11.570 <0.001 1.077 1.517 

systolic Day of the week       

systolic Monday - - - - - - 

systolic Tuesday -0.452 0.077 -5.900 <0.001 -0.603 -0.302 

systolic Wednesday -0.470 0.078 -6.070 <0.001 -0.622 -0.318 

systolic Thursday -0.862 0.078 -11.020 <0.001 -1.015 -0.708 

systolic Friday -0.521 0.077 -6.780 <0.001 -0.671 -0.370 

systolic Saturday 0.203 0.091 2.250 0.025 0.026 0.381 

systolic Sunday 0.575 0.097 5.960 <0.001 0.386 0.765 

systolic Country income       

systolic Low income -0.382 1.601 -0.240 0.811 -3.520 2.755 

systolic Lower middle income - - - - - - 

systolic Upper middle income -2.352 1.190 -1.980 0.048 -4.685 -0.019 

systolic High income -1.813 1.226 -1.480 0.139 -4.215 0.589 

diastolic Site type       

diastolic Hospital/Clinic/Pharmacy - - - - - - 

diastolic Public area (outdoors) -0.562 0.055 -10.280 <0.001 -0.670 -0.455 
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diastolic Public area (indoors) 0.562 0.053 10.620 <0.001 0.458 0.665 

diastolic Workplace -0.304 0.054 -5.600 <0.001 -0.410 -0.198 

diastolic Other 0.152 0.100 1.520 0.129 -0.044 0.348 

diastolic Home 0.948 0.073 13.040 <0.001 0.806 1.091 

diastolic Day of the week       

diastolic Monday - - - - - - 

diastolic Tuesday -0.090 0.049 -1.830 0.068 -0.186 0.007 

diastolic Wednesday -0.110 0.050 -2.220 0.026 -0.208 -0.013 

diastolic Thursday -0.221 0.050 -4.410 <0.001 -0.319 -0.123 

diastolic Friday -0.153 0.049 -3.110 0.002 -0.249 -0.057 

diastolic Saturday -0.079 0.058 -1.360 0.175 -0.193 0.035 

diastolic Sunday -0.133 0.062 -2.170 0.030 -0.254 -0.013 

diastolic Country income       

diastolic Low income 0.317 1.024 0.310 0.757 -1.689 2.324 

diastolic Lower middle income - - - - - - 

diastolic Upper middle income -1.032 0.761 -1.360 0.175 -2.524 0.460 

diastolic High income -1.687 0.784 -2.150 0.031 -3.223 -0.150 
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Supplementary Table S18 – Results from linear mixed models for COVID-19 factors, adjusted for age and sex (with interaction) and antihypertensive medication use.  

BP Predictor Change in BP compared to 

baseline 

Standard 

error 

t value p value 95% Confidence 

Interval 

Lower 

bound 

Upper 

bound 

systolic Previous COVID-19 positive test -0.115 0.069 -1.680 0.093 -0.250 0.019 

systolic COVID-19 vaccinated -0.739 0.091 -8.100 <0.001 -0.918 -0.560 

systolic COVID-19 symptom duration: >3 months 0.492 0.134 3.670 <0.001 0.229 0.755 

diastolic Previous COVID-19 positive test 0.178 0.044 4.020 <0.001 0.091 0.265 

diastolic COVID-19 vaccinated -0.282 0.059 -4.800 <0.001 -0.397 -0.167 

diastolic COVID-19 symptom duration: >3 months 0.283 0.083 3.420 0.001 0.121 0.445 
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Supplementary Table S19 – Results from linear mixed models for heart rate, adjusted for age and sex (with interaction) and stratified by antihypertensive medication 

use.  

BP Predictor Change in BP compared to 

baseline 

Standard 

error 

t value p value 95% Confidence 

Interval 

Lower 

bound 

Upper 

bound 

systolic <60 0.354 0.131 2.700 0.007 0.097 0.611 

systolic 60-69 -2.647 0.065 -40.960 <0.001 -2.773 -2.520 

systolic 70-79 - - - - - - 

systolic 80-89 -0.299 0.059 -5.070 <0.001 -0.414 -0.183 

systolic 90-99 0.835 0.080 10.370 <0.001 0.677 0.993 

systolic 100 or more 2.515 0.131 19.230 <0.001 2.259 2.771 

diastolic <60 -4.103 0.084 -49.130 <0.001 -4.267 -3.940 

diastolic 60-69 -2.589 0.041 -62.940 <0.001 -2.670 -2.509 

diastolic 70-79 - - - - - - 

diastolic 80-89 1.172 0.037 31.250 <0.001 1.098 1.245 

diastolic 90-99 2.603 0.051 50.800 <0.001 2.503 2.704 

diastolic 100 or more 4.740 0.083 56.930 <0.001 4.576 4.903 
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Supplementary Table S20 – Comparison of key statistics from MMM22 compared to previous MMM campaigns. 

MMM campaign Total 

participants 

(N of 

countries) 

Mean 

age 

(years) 

(SD) 

Percentage 

female:male*  

Percentage with 

hypertension 

Percentage of 

hypertensives 

aware 

Percentage of 

hypertensives on 

medication 

Percentage of 

those on 

medication with 

BP <140/90 mmHg 

Percentage of all 

hypertensives  

with BP <140/90 

mmHg 

MMM17 1,201,570 

(80) 

44.9 

(16.9) 

54.0 : 45.0 34.9 N/A 57.8 53.7 31.0 

MMM18 1,504,963 

(89) 

45.3 

(17.0) 

52.4 : 46.7 33.4 59.5 55.3 60.0 33.2 

MMM19 1,508,130 

(92) 

45.8 

(17.0) 

51.6 : 48.4 34.0 58.7 54.7 57.8 31.7 

2020 COVID-19 pandemic 

MMM21 642,057 (54) 46.4 

(16.5) 

52.2 : 47.8 35.2 56.8 50.3 53.9 27.1 

MMM22 

(Excluding ZOE) 

715,518 (60) 47.5 

(17.2) 

54.0 : 45.7 36.0 57.6 49.3 52.9 26.1 

MMM22 

(including ZOE) 

765,718 (60) 48.8 

(17.6) 

54.8 : 45.0 36.9 59.4 51.4 54.2 27.8 
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SUPPLEMENTARY FIGURES 

 

Figure S1: Mean systolic and blood pressure by age and sex from linear mixed models, in participants not 
taking antihypertensive medication. Shaded areas represent 95% confidence intervals.  
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Figure S2: Non-proportional Venn diagram of overlap in prevalence of diabetes, being in the top quartile of 
weight, and hypertension. Top weight quartile was defined as ≥78Kg. 

 

 

 

 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Glob Health

 doi: 10.1136/bmjgh-2024-016557:e016557. 9 2024;BMJ Glob Health, et al. Beaney T



43 
 
 

Figure S3: Difference in mean blood pressure across heart rate categories compared to a heart rate of 70 to 79 

beats per minute (BPM), by antihypertensive medication use. Estimates are derived from linear mixed model 

adjusted for age and sex and stratified by antihypertensive medication use. Error bars represent 95% 

confidence intervals.  
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