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2. DEFINITION / CONCEPTUALISATION 

Jain S, Rosenbaum PR, Reiter JG, Ramadan OI, Hill AS, Hashemi S, et al. Defining 

Multimorbidity in Older Patients Hospitalized with Medical Conditions. J Gen Intern Med. 

2022. 

 

Prasad B, Bjourson AJ, Shukla P. Data-driven patient stratification of UK Biobank cohort 

suggests five endotypes of multimorbidity. Brief Bioinform. 2022;23(6). 

 

Tyagi S, Koh V, Koh GC, Low LL, Lee ES. Defining and measuring multimorbidity in primary 

care in Singapore: Results of an online Delphi study. PLoS One. 2022;17(12):e0278559. 
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3. CLINICAL AND EPIDEMIOLOGICAL STUDIES 

3.1. Prevalence  

Carman W, Ishida M, Trounson JS, Mercer SW, Anindya K, Sum G, et al. Epidemiology of 

physical-mental multimorbidity and its impact among Aboriginal and Torres Strait Islander in 

Australia: a cross-sectional analysis of a nationally representative sample. BMJ Open. 

2022;12(10):e054999. 

 

Hvidberg MF, Frølich A, Lundstrøm SL, Kamstrup-Larsen N. Catalogue of multimorbidity 

mean based severity and associational prevalence rates between 199+ chronic conditions-A 

nationwide register-based population study. PLoS One. 2022;17(9):e0273850. 

 

Quiñones AR, Valenzuela SH, Huguet N, Ukhanova M, Marino M, Lucas JA, et al. Prevalent 

Multimorbidity Combinations Among Middle-Aged and Older Adults Seen in Community 

Health Centers. J Gen Intern Med. 2022;37(14):3545-53. 

 

Schiltz NK. Prevalence of multimorbidity combinations and their association with medical 

costs and poor health: A population-based study of U.S. adults. Front Public Health. 

2022;10:953886. 

 

Singh K, Alomari A, Lenjawi B. Prevalence of Multimorbidity in the Middle East: A Systematic 

Review of Observational Studies. Int J Environ Res Public Health. 2022;19(24). 

 

Stagg AL, Hatch S, Fear NT, Dorrington S, Madan I, Stevelink SAM. Long-term health 

conditions in UK working-age adults: a cross-sectional analysis of associations with 

demographic, socioeconomic, psychosocial and health-related factors in an inner-city 

population. BMJ Open. 2022;12(11):e062115. 

 

Stannard S, Holland E, Crozier SR, Hoyle R, Boniface M, Ahmed M, et al. Early-onset 

burdensome multimorbidity: an exploratory analysis of sentinel conditions, condition 

accrual sequence and duration of three long-term conditions using the 1970 British Cohort 

Study. BMJ Open. 2022;12(10):e059587. 
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Sugiyama Y, Mutai R, Aoki T, Matsushima M. Multimorbidity and complex multimorbidity, 

their prevalence, and associated factors on a remote island in Japan: a cross-sectional study. 

BMC Prim Care. 2022;23(1):258. 

 

Taloyan M, Alinaghizadeh H, Wettermark B, Jan Hasselström JH, Bertilson BC. Physical-

mental multimorbidity in a large primary health care population in Stockholm County, 

Sweden. Asian J Psychiatr. 2023;79:103354. 

 

Tan MMC, Prina AM, Muniz-Terrera G, Mohan D, Ismail R, Assefa E, et al. Prevalence of and 

factors associated with multimorbidity among 18 101 adults in the South East Asia 

Community Observatory Health and Demographic Surveillance System in Malaysia: a 

population-based, cross-sectional study of the MUTUAL consortium. BMJ Open. 

2022;12(12):e068172. 

 

Zhang X, Padhi A, Wei T, Xiong S, Yu J, Ye P, et al. Community prevalence and dyad disease 

pattern of multimorbidity in China and India: a systematic review. BMJ Glob Health. 

2022;7(9). 

 

3.2. Aetiology  

Masoli JAH, Pilling LC, Frayling TM. Genomics and multimorbidity. Age Ageing. 2022;51(12). 

 

Moftakhar L, Rezaeianzadeh R, Ghoddusi Johari M, Hosseini SV, Rezaianzadeh A. 

Epidemiology and predictors of multimorbidity in Kharameh cohort study: A population-

based cross-sectional study in southern Iran. Health Sci Rep. 2023;6(1):e988. 

 

Ronaldson A, Arias de la Torre J, Ashworth M, Hansell AL, Hotopf M, Mudway I, et al. 

Associations between air pollution and multimorbidity in the UK Biobank: A cross-sectional 

study. Front Public Health. 2022;10:1035415. 

 

Shi W, Zhang T, Li Y, Huang Y, Luo L. Association between household air pollution from solid 

fuel use and risk of chronic diseases and their multimorbidity among Chinese adults. Environ 

Int. 2022;170:107635. 
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3.3. Correlation with biological markers  

Beason-Held LL, Fournier D, Shafer AT, Fabbri E, An Y, Huang CW, et al. Disease Burden 

Affects Aging Brain Function. J Gerontol A Biol Sci Med Sci. 2022;77(9):1810-8. 

 

Geng S, Chen X, Shi Z, Bai K, Shi S. Association of anthropometric indices with the 

development of multimorbidity in middle-aged and older adults: A retrospective cohort 

study. PLoS One. 2022;17(10):e0276216. 

 

Granic A, Martin-Ruiz C, Rimmer L, Dodds RM, Robinson LA, Spyridopoulos I, et al. 

Immunosenescence profiles of lymphocyte compartments and multiple long-term 

conditions (multimorbidity) in very old adults: The Newcastle 85+ Study. Mech Ageing Dev. 

2022;208:111739. 

 

Iannone F, Crocco P, Dato S, Passarino G, Rose G. Circulating miR-181a as a novel potential 

plasma biomarker for multimorbidity burden in the older population. BMC Geriatr. 

2022;22(1):772. 

 

Jain P, Binder A, Chen B, Parada H, Gallo LC, Alcaraz J, et al. The association of epigenetic 

age acceleration and multimorbidity at age 90 in the Women's Health Initiative. J Gerontol A 

Biol Sci Med Sci. 2022. 

 

Kochlik B, Franz K, Henning T, Weber D, Wernitz A, Herpich C, et al. Frailty is characterized 

by biomarker patterns reflecting inflammation or muscle catabolism in multi-morbid 

patients. J Cachexia Sarcopenia Muscle. 2022. 

 

Piacenza F, Di Rosa M, Fedecostante M, Madotto F, Montesanto A, Corsonello A, et al. 

Improving the prognostic value of multimorbidity through the integration of selected 

biomarkers to the comprehensive geriatric assessment: An observational retrospective 

monocentric study. Front Med (Lausanne). 2022;9:999767. 

 

3.4. Interactions and patterns 

Alvarez-Galvez J, Vegas-Lozano E. Discovery and classification of complex multimorbidity 

patterns: unravelling chronicity networks and their social profiles. Sci Rep. 

2022;12(1):20004. 
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Bishop NJ, Haas SA, Quiñones AR. Cohort Trends in the Burden of Multiple Chronic 

Conditions Among Aging U.S. Adults. J Gerontol B Psychol Sci Soc Sci. 2022;77(10):1867-79. 

 

Cezard G, Sullivan F, Keenan K. Understanding multimorbidity trajectories in Scotland using 

sequence analysis. Sci Rep. 2022;12(1):16485. 

 

Chen Y, Shi L, Zheng X, Yang J, Xue Y, Xiao S, et al. Patterns and Determinants of 

Multimorbidity in Older Adults: Study in Health-Ecological Perspective. Int J Environ Res 

Public Health. 2022;19(24). 

 

Damiano C, Onder G, Zazzara MB, Carfì A, Zucchelli A, Marengoni A, et al. Frailty, 

multimorbidity patterns and mortality in institutionalized older adults in Italy. Aging Clin Exp 

Res. 2022;34(12):3123-30. 

 

Davies LE, Mercer SW, Brittain K, Jagger C, Robinson L, Kingston A. The association between 

multimorbidity and mobility disability-free life expectancy in adults aged 85 years and over: 

A modelling study in the Newcastle 85+ cohort. PLoS Med. 2022;19(11):e1004130. 

 

 

Jin H, Wang Z, Guo A, Zhang H, Liu W, Zhu Y, et al. Patterns of multimorbidity in community 

health centres in Shanghai, China: a retrospective, cross-sectional study based on outpatient 

data from 2014 to 2018. BMJ Open. 2022;12(10):e048727. 

 

Kuan V, Denaxas S, Patalay P, Nitsch D, Mathur R, Gonzalez-Izquierdo A, et al. Identifying 

and visualising multimorbidity and comorbidity patterns in patients in the English National 

Health Service: a population-based study. Lancet Digit Health. 2023;5(1):e16-e27. 

 

Shi Z, Zhang Z, Shi K, Yu B, Jiang Z, Yang L, et al. Association between multimorbidity 

trajectories and incident disability among mid to older age adults: China Health and 

Retirement Longitudinal Study. BMC Geriatr. 2022;22(1):741. 

 

Velek P, Luik AI, Brusselle GGO, Stricker BC, Bindels PJE, Kavousi M, et al. Sex-specific 

patterns and lifetime risk of multimorbidity in the general population: a 23-year prospective 

cohort study. BMC Med. 2022;20(1):304. 



 9 

 

Yan J, Wang M, Cao Y. Patterns of multimorbidity in association with falls among the middle-

aged and older adults: results from the China Health and Retirement Longitudinal Study. 

BMC Public Health. 2022;22(1):1814. 

 

Zhang Y, Chen C, Huang L, Liu G, Lian T, Yin M, et al. Associations Among Multimorbid 

Conditions in Hospitalized Middle-aged and Older Adults in China: Statistical Analysis of 

Medical Records. JMIR Public Health Surveill. 2022;8(11):e38182. 

 

 

 

3.5. Socio-demographic, socio-economic, and psychosocial variables. Lifestyle 

factors  

Álvarez-Gálvez J, Carretero-Bravo J, Suárez-Lledó V, Ortega-Martín E, Ramos-Fiol B, Lagares-

Franco C, et al. Social inequalities in multimorbidity patterns in Europe: A multilevel latent 

class analysis using the European Social Survey (ESS). SSM Popul Health. 2022;20:101268. 

 

Barboza LLS, Werneck AO, Araujo RHO, Porto LGG, Silva DR. Multimorbidity is associated 

with TV-viewing, but not with other types of screen-based behaviors in Brazilian adults. 

BMC Public Health. 2022;22(1):1991. 

 

Bernabe-Ortiz A, Carrillo-Larco RM. Multimorbidity and Disability Among Venezuelan 

Migrants: A Population-Based Survey in Peru. J Immigr Minor Health. 2022;24(5):1206-13. 

 

Bof de Andrade F, Thumé E, Facchini LA, Torres JL, Nunes BP. Education and income-related 

inequalities in multimorbidity among older Brazilian adults. PLoS One. 

2022;17(10):e0275985. 

 

Caraballo C, Herrin J, Mahajan S, Massey D, Lu Y, Ndumele CD, et al. Temporal Trends in 

Racial and Ethnic Disparities in Multimorbidity Prevalence in the United States, 1999-2018. 

Am J Med. 2022;135(9):1083-92.e14. 
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Dambha-Miller H, Cheema S, Saunders N, Simpson G. Multiple Long-Term Conditions (MLTC) 

and the Environment: A Scoping Review. Int J Environ Res Public Health. 2022;19(18). 

 

Guo W, Du J, Chen K, Wang W, Gao B, Hu Z, et al. The mediation path of physical 

multimorbidity on the vulnerability to health-related poverty of rural aging families in 

Ningxia, China: A cross-sectional survey. Front Public Health. 2022;10:993977. 

 

Jackson CT, Young J, Onsando WM. High Rates of Multimorbidity Reported Among People of 

Color Despite Healthy Weight. Health Equity. 2022;6(1):662-8. 

 

Jin C, Dai X, Mishra GD, Wang Y, Xu X. Childhood socioeconomic disadvantage and risk of 

physical multimorbidity in later life: The mediating role of depression. Maturitas. 

2023;167:17-23. 

 

Kaluvu L, Asogwa OA, Marzà-Florensa A, Kyobutungi C, Levitt NS, Boateng D, et al. 

Multimorbidity of communicable and non-communicable diseases in low- and middle-

income countries: A systematic review. J Multimorb Comorb. 2022;12:26335565221112593. 

 

Khowaja S, Hashmi S, Zaheer S, Shafique K. Patterns of smoked and smokeless tobacco use 

among multimorbid and non-multimorbid middle-aged and older-aged adults in Karachi, 

Pakistan: a cross-sectional survey. BMJ Open. 2022;12(12):e060090. 

 

Lewis EG, Gray WK, Walker R, Urasa S, Witham M, Dotchin C. Multimorbidity and its socio-

economic associations in community-dwelling older adults in rural Tanzania; a cross-

sectional study. BMC Public Health. 2022;22(1):1918. 

 

Lin Y, Hu Y, Guo J, Chen M, Xu X, Wen Y, et al. Association between sleep and multimorbidity 

in Chinese elderly: Results from the Chinese Longitudinal Healthy Longevity Survey (CLHLS). 

Sleep Med. 2022;98:1-8. 

 

Liu X, Song F, Liu F, Mao Z, Qu S. Multiple chronic conditions among older adults in China: 

differences in socio-demographic characteristics. Heliyon. 2022;8(10):e11129. 
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determinants of emergency department attendance and hospitalisation in people with 
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Nascimento-Souza MA, Firmo JOA, Souza Júnior PRB, Peixoto SV. Sociodemographic and 

residential factors associated with multimorbity: results of Brumadinho Health Project. Rev 

Bras Epidemiol. 2022;25(Supl 2):e220006. 

 

Páscoa R, Teixeira A, Monteiro H, Prazeres F, Martins C. Association of lifestyle and 

sociodemographic factors on multimorbidity: a cross-sectional study in Portugal. BMC Public 

Health. 2022;22(1):2341. 

 

Rojas-Huerta A, Giraldo-Rodríguez L, Agudelo-Botero M, Mino-León D. Differences by Sex in 

the Presentation of Multimorbidity: Longitudinal Study in Mexican Adults Living in the 

Community, 2001-2018. J Womens Health (Larchmt). 2022;31(12):1742-50. 

 

Ronaldson A, de la Torre JA, Broadbent M, Ashworth M, Armstrong D, Bakolis I, et al. Ethnic 
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Sleep Disturbance and Sleep Apnea with Complex Multimorbidity among Chinese and 
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Sabia S, Dugravot A, Léger D, Ben Hassen C, Kivimaki M, Singh-Manoux A. Association of 

sleep duration at age 50, 60, and 70 years with risk of multimorbidity in the UK: 25-year 

follow-up of the Whitehall II cohort study. PLoS Med. 2022;19(10):e1004109. 

 

Smith L, Shin JI, Jacob L, López Sánchez GF, Schuch F, Tully MA, et al. Food insecurity and 

physical multimorbidity among adults aged ≥ 50 years from six low- and middle-income 

countries. Eur J Nutr. 2022:1-9. 

 

Sturmer J, Franken DL, Ternus DL, Henn RL, Dias-da-Costa JS, Olinto MTA, et al. Dietary 
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Sturmer J, Franken DL, Ternus DL, Henn RL, Soares Dias-da-Costa J, Anselmo Olinto MT, et 
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Menopause. 2022;29(9):1047-54. 

 

Wister A. Social Determinants and Health Behaviours among Older Adults Experiencing 

Multimorbidity Using the Canadian Longitudinal Study on Aging. Can J Aging. 
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Xue B, Xue Y, Dong F, Zheng X, Shi L, Xiao S, et al. The impact of socioeconomic status and 
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Yang HL, Mo BR, Molassiotis A, Wang M, He GL, Xie YJ. Relationship between multimorbidity 
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3.6. Variables related to hospitalisation or institutionalization or outcomes 

Carrasco-Ribelles LA, Roso-Llorach A, Cabrera-Bean M, Costa-Garrido A, Zabaleta-Del-Olmo 
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