Table 2: Methodological characteristics, multimorbidity patterns, and quality assessment of included studies. 
	Author/year of publication
	Final number and type of identified multimorbidity patterns
	Summary of the purpose of the study
	Summary of results
	Quality assessment of included studies using the modified NOS

	Akugizibwe R et al., 2020
(27)


	n=6; 1) psychiatric, 2) cardiovascular-anaemia-dementia, 3) metabolic-sleep disorders, 4) sensory impairments-cancer, 5) musculoskeletal-respiratory-gastrointestinal, 6) non-specific
	To examine the association between multimorbidity patterns and the frequency of hospitalisations, number of days spent in hospital, number of unplanned hospitalisations, and number of readmissions over 5 years. Additionally, to examine the association of multimorbidity patterns with all-cause mortality 
	Individuals in the cardiovascular-anaemia-dementia pattern had a higher risk of first unplanned hospitalisation. Individuals in the psychiatric pattern had the highest number of days spent in hospital
	7 stars

	Anthonimuthu DJ et al., 2026
(77)
	n=4; 1) heart failure-high cholesterol-hypertension-ischemic heart disease, 2) depression-high cholesterol-hypertension-ischemic heart disease, 3) diabetes type 2-high cholesterol-hypertension-osteoarthritis, 4) diabetes type 2-high cholesterol-hypertension-osteoarthritis
	To identify distinct multimorbidity patterns and to examine how different multimorbidity patterns are associated with healthcare utilization
	Patterns characterized by a combination of somatic and mental health conditions, as well as those with greater clinical complexity and lower socioeconomic status, showed the highest levels of healthcare use, including more frequent primary care visits, specialist contacts, and overall service utilization. The pattern with less complex and more common chronic conditions exhibited relatively low healthcare utilization, while an older, somatic-dominant pattern showed a consistently high use of healthcare services
	9 stars

	Aoki T et al., 2018*
(29)

	n=5; 1) cardiovascular-renal-metabolic, 2) neuropsychiatric, 3) skeletal- articular-digestive, 4) respiratory-dermal, 5) malignant-digestive-urological
	To determine the impact of multimorbidity patterns on polypharmacy and drug dosages
	Polypharmacy was most common in malignant-gastrointestinal-urological and cardiovascular-renal-metabolic patterns. The cardiovascular-renal-metabolic pattern showed the strongest association with the number of concurrent OTC medications
	8 stars

	Aoki T et al., 2021*
(30)


	n=5; 1) cardiovascular-renal-metabolic, 2) neuropsychiatric, 3) musculoskeletal-digestive 4) respiratory-dermal, 5) malignant-digestive-urological
	To determine the impact of multimorbidity patterns on clinically significant reductions in health-related quality of life
	In both the cardiovascular–renal–metabolic and malignant–digestive–urological patterns, a clinically meaningful decline in health-related quality of life was observed in the physical functioning domain. Additionally, within the cardiovascular–renal–metabolic pattern, a clinically significant reduction was also identified in the social functioning domain.
	8 stars

	Damiano C et al., 2025
(31)

	n=6; 1) hypercholesterolemia, 2) metabolic, depression and cancer, 3) cardiometabolic-respiratory, 4) gastrointestinal-genitourinary and depression, 5) non-specific pattern, 6) respiratory
	To examine the impact of multimorbidity patterns on all-cause mortality. To assess the impact of selected covariate variables (age, gender, education, lifestyle, alcohol consumption, smoking) on mortality and belonging to a particular multimorbidity pattern.
	Individuals in the cardiometabolic-respiratory pattern had the highest mortality and the highest number of prescribed medications. Smokers were most common in the cardiometabolic-respiratory pattern. People who consume alcohol excessively were most commonly found in the metabolic, depression and cancer, and hypercholesterolemia patterns
	9 stars

	Dong X et al., 2025
(32)
	n=5; 1) osteoarticular, 2) cardiometabolic, 3) multisystem complex pattern, 4) digestive, 5) respiratory
	To investigate individual-level transitions between multimorbidity patterns and assess their association with five-year all-cause mortality risk. Additionally, to evaluate the effects of cumulative characteristics defined as the number of chronic conditions and the number of affected organ systems on all-cause mortality.
	Transitions toward more complex, cardiometabolic-dominant and multi-system patterns were associated with a significantly increased risk of five-year all-cause mortality compared with remaining in or transitioning to lower-burden patterns such as the digestive pattern. Additionally, within the multisystem complex pattern, a greater number of chronic conditions was associated with an increased risk of all-cause mortality, whereas within the cardiometabolic pattern, a higher number of affected organ systems was associated with an elevated risk of all-cause mortality.
	8 stars

	Fan J et al., 2022
(33)
	n=4; 1) cardiometabolic, 2) respiratory, 3) gastrointestinal and hepatorenal, 4) mental and arthritis
	Identification of common multimorbidity patterns in the population and determination of the association between the number of chronic diseases and all-cause mortality and cause-specific mortality
	The highest mortality was observed in the cardiometabolic pattern, followed by the respiratory pattern. The highest cause-specific mortality was observed in the cardiometabolic pattern as a result of coronary heart disease
	8 stars

	H. Liu et al., 2022
(34)

	n=5; 1) cardiometabolic, 2) arthritis-hypertension, 3) hepatorenal-multisystemic 4) arthritis-stomach, 5) lungs-asthma
	To examine the impact of multimorbidity patterns and their development on physical function decline over a longer period of time
	Individuals in the cardiometabolic pattern who developed an additional chronic disease experienced the greatest physical function decline. The arthritis-hypertension pattern was associated with greater decline of physical function
	8 stars

	Hajat C et al., 2021
(35)
	n=10; 1) metabolic syndrome 2) age-related disease, 3) renal failure 4) respiratory, 5) cardiovascular diseases, 6) cancer female**, 7) cancer male*, 8) physical-mental debilitation, 9) mental health disorders, 10) HIV/AIDS
*Observed only in men
**Observed only in women
	Identification of common multimorbidity patterns in the population. How do multimorbidity patterns impact healthcare cost and what are the healthcare costs in relation to the number of chronic conditions
	The relative increase in healthcare spending between patients with 2 and 11 conditions was 22-fold for inpatient costs, 6-fold for outpatient costs, 4.5-fold for generic drugs, and 4.2-fold for branded drugs. The highest healthcare spending per annum was for the patients in the HIV/AIDS cluster followed by the physical-mental debilitation cluster.
	7 stars

	Ho HE et al., 2022
(36)

	n=4; 1) cardiometabolic, 2) arthritis-cataract, 3) relatively healthy, 4) multimorbidity
	Identification of common multimorbidity patterns in the population and examination of the association with all-cause mortality
	After adjusting for all confounders, individuals in the cardiometabolic pattern showed the highest risk of mortality.
	7 stars

	Ibarra-Castillo C et al., 2018
(37)

	n=7; 1) endocrine-metabolic, 2) musculoskeletal, 3) neurological, 4) cardiovascular, 5) digestive-respiratory*, 6) digestive**, 7) non-specific
*Observed only in men
**Observed only in women
	Identification of common multimorbidity patterns in the population and examination of the association with 5-year mortality 
	Individuals in the non-specific pattern had fewer chronic conditions than those in other patterns. The highest standardised mortality per 1,000 person-years was observed in the cardiovascular pattern
	6 stars

	Ioakeim-Skoufa I et al., 2024
(38)

	n=4; 1) hypertension-obesity-diabetes*, 2) dyslipidaemia-endocrine-metabolic*, 3) non-specific*, 4) depression-thyroid disorders*
*Multimorbidity patterns observed in 2019

	Identification of multimorbidity patterns and their development on an basis through longitudinal monitoring of individuals using electronic health data. Identification of common multimorbidity patterns and the association with 4-year and 8-year mortality 
	The most common pattern was dyslipidaemia-endocrine-metabolic. The hypertension-obesity-diabetes multimorbidity pattern had the highest mortality risk.
	7 stars

	Juul-Larsen, H. G. et al., 2020
(39)
	n=10; 1) minimal chronic conditions, 2) cardiovascular disorders, 3) neurological and vascular disorders, 4) dementia and Parkinson’s disease*, 5) mental disorders*, 6) degenerative and pulmonary disorders, 7) metabolic and cardiovascular disorders, 8) neuropsychiatric and functional disorders, 9) complex multimorbidity**, 10) degenerative and mental disorders**
*Observed only in men
**Observed only in women
	To identify distinct patterns of multimorbidity in acutely hospitalized patients and to examine how these patterns are associated with differences in healthcare utilization, healthcare complexity, and long-term outcomes, including readmission and 5-year mortality.
	In women, complex multimorbidity showed the highest healthcare utilization versus the minimal conditions pattern in men, this was observed for the degenerative–pulmonary pattern. Notably, the overall number of chronic conditions was not the primary determinant of healthcare use or complexity rather, disease composition within each pattern was more influential.
	8 stars

	Klinedinst T et al., 2022
(40)
	n=6; 1) minimal disease, 2) cognitive/affective, 3) multiple morbidity 4) osteoporosis, 5) vascular group 6) cancer 
	To assess the association between multimorbidity patterns and longitudinal trajectories of disability in activities of daily living and functional mobility
	At 4 years, all groups with multimorbidity exhibited poorer functional mobility than the minimal disease group, indicating that all multimorbidity clusters are associated with an increased risk of functional mobility disability.
	8 stars

	Lai FTT et al., 2021
(41)

	Hong Kong: n=9; 1) Chronic pain, 2) Heart failure-hypertension, 3) Chronic respiratory disease-irritable bowel syndrome 4) non-specific, 5) Cancer metastic-peripheral vascular disease, 6) Psoriasis, 7) Cancer lymphoma-stroke, 8) non-metastatic cancer-diabetes-Parkinson's disease, 9) atrial fibrillation-chronic kidney disease-myocardial infarction
Zurich: n=9; 1) diabetes-Parkinson's disease, 2) cancer metastatic-cirrhosis-depression-inflammatory bowel disease, 3) hypothyroidism, 4) alcohol misuse-asthma-chronic pulmonary disease, 5) hypertension-ulcer-stroke, 6) cancer-peripheral vascular disease, 7) atrial fibrillation-chronic kidney disease-chronic pain, 8) dementia-heart failure-psoriasis, 9) myocardial infarction
	To identify multimorbidity patterns in hospitalized patients, and to compare their structure and prevalence across the two sites (Hong Kong and Zurich). Additionally, to assess the association of these patterns and study site with healthcare utilization.
	Two similar patterns of multimorbidity were identified in both populations, namely a pattern focused on stroke and a pattern focused on chronic kidney disease, indicating the partial universality of certain multimorbidity patterns across different healthcare systems. The mean length of stay was greater in Zurich (7 vs 4. days). The highest % of 30-day readmission was observed in Zurich in the cancer metastatic-cirrhosis-depression-inflammatory bowel disease pattern.
	6 stars

	Littlejohns T. J et al., 2025
(42)
	n=15; 1) hypertension-pain-CHD, 2) asthma-COPD, 3) diabetes-hypertension-CHD, 4) pain-dyspepsia-cancer, 5) psoriasis-asthma-arthritis, 6) depression-pain-dyspepsia, 7) cancer *, 8) asthma-psoriasis-COPD**, 9) thyroid conditions-pain-hypertension**, 10) migraine-pain-hypertension**, 11) hypertension-asthma-diabetes***, 12) cancer-osetoporosis***, 13) thyroid conditions, 14) asthma-pain-dyspepsia***, 15) hypertension-pain***
*Observed only in men 60-70 years old at baseline
**Observed only in women 40-59 years old at baseline
***Observed only in women 60-70 years old at baseline
	To evaluate the association between multimorbidity patterns with all-cause and cause-specific mortality. And to quantify mortality risk according to the number of coexisting chronic conditions and to determine whether distinct multimorbidity patterns confer differential mortality risks independent of overall disease burden.
	A higher number of chronic conditions was associated with an increased risk of all-cause mortality. In women, the pain–dyspepsia–cancer pattern (ages 40–59) and the asthma–pain–dyspepsia pattern (ages 60–70) were associated with elevated mortality risk. In men, the diabetes–hypertension–coronary heart disease (CHD) pattern was consistently associated with increased all-cause mortality in both age groups (40–59 and 60–70).
	9 stars

	Lutomski JE et al., 2023
(43)
	n=5; 1) sensory, 2) cardio-metabolic, 3) mental health, 4) osteo-articular, 5) system decline
	To identify distinct patterns of multimorbidity and to determine the association between multimorbidity patterns and health-related quality of life and general quality of life. 
	Average quality of life scores for both the EQ-5D and general quality of life were lowest in the mental health pattern. The average number of limitations in ADL/IADL was highest in the system decline pattern
	7 stars

	Marengoni A et al., 2020
(44)

	n=6; 1) psychiatric-respiratory, 2) cardiovascular diseases, 3) respiratory-musculoskeletal, 4) sensory-cognitive impairments, 5) eye-cancer diseases, 6) unspecified
	To identify distinct patterns of multimorbidity and examine their associations with sociodemographic, lifestyle, and functional characteristics, with particular emphasis on their impact on functional outcomes, including disability level, grip strength, and walking speed.
	Lowest muscle strength was observed in individuals within the eye–cancer multimorbidity pattern. The sensory impairment and cognitive impairment pattern demonstrated the poorest functional outcomes.
	7 stars

	Nguyen H et al., 2020
(45)

	n=3; 1) metabolic, 2) cardiorespiratory-arthritis-cataract, 3) relatively healthy
	To examine the association between multimorbidity patterns, all-cause mortality and healthy ageing
	Individuals in the cardiorespiratory-arthritis-cataract pattern had the highest all-cause mortality. Healthy ageing was lower in individuals who belonged to any MM pattern 
	8 stars

	Nguyen QD et al., 2019
(46)

	n=5; 1) minimal disease, 2) cardiovascular, 3) osteoarticular, 4) neuropsychiatric, 5) high multisystem morbidity
	To examine the association between multimorbidity patterns and frailty and all-cause mortality
	Individuals in the neuropsychiatric pattern had the highest mortality and frailty. The lowest mortality and frailty were found in the minimal disease pattern
	6 stars

	Ornago A.M et al., 2026
(47)
	n=6; 1) non-specific, 2) neuropsychiatric, 3) psychiatric-respiratory, 4) sensory impairment and anaemia, 5) cardiometabolic
	To identify multimorbidity patterns in the population. To examine associations between biological markers and belonging to a specific multimorbidity pattern. To evaluate the influence of biological markers on chronic disease accumulation and the development of multimorbidity. To assess associations between multimorbidity patterns and distal clinical outcomes, including recurrent depressive episodes, incident dementia, incident heart failure, and incident ischemic disease. heart disease and their impact on all-cause mortality
	HbA1c, C-peptide, and folic acid were positively associated with the cardiometabolic pattern. Total cholesterol, leptin, and insulin were positively associated with a non-specific pattern. GDF15, HbA1c, cystatin C, leptin, gamma-glutamyl transferase, and insulin were associated with a faster accumulation of chronic diseases and, consequently, the development of multimorbidity. The highest all-cause mortality was observed in the neuropsychiatric pattern, while the highest incidence of heart failure occurred in the cardiometabolic pattern.
	7 stars

	Pedersen M et al., 2026
(48)
	n=8; 1) hypertension, 2) mental health disorders, 3) musculoskeletal disorders, 4) complex cardiometabolic - musculoskeletal disorders, 5) complex headache-mental-back disorders, 6) asthma-allergy, 7) cataract-respiratory disorders, 8) complex respiratory- musculoskeletal disorders
	To identify distinct multimorbidity patterns and to examine their associations with patient-perceived treatment burden
	Overall, 13% of participants reported high treatment burden, but this proportion differed markedly by disease pattern. The probability of a high treatment burden was above average in the following patterns: complex cardiometabolic – musculoskeletal, complex headache-mental-back disorders and complex respiratory- musculoskeletal disorders
	8 stars

	Schäfer I et al., 2018
(49)

	n=3; 1) cardiovascular and metabolic 2) psychiatric-psychosomatic-pain, 3) neuropsychiatric
	Identification of common multimorbidity patterns in the population and examination of the association with 5-year mortality
	Individuals in the neuropsychiatric pattern with a higher number of diseases had a higher risk of death
	6 stars

	Vetrano D.L et al., 2020
(50)

	n=6; 1) psychiatric-respiratory, 2) cardiovascular diseases, 3) respiratory-musculoskeletal, 4) sensory and cognitive impairments, 5) eye and cancer diseases, 6) non-specific
	Identification of prevalent multimorbidity patterns in the population, together with analysis of their temporal evolution, and longitudinal tracking of individual clinical trajectories as patients transition between patterns. Additionally, assessment of the impact of multimorbidity patterns on all-cause mortality, functional status (e.g., walking speed, disability scores), and chronic disease burden.
	Individuals in the non-specific pattern had fewer chronic conditions than those in the other patterns. The non-specific pattern decreased by half after 6 years and again by half after 12 years. At first follow-up, the cardiovascular, cognitive impairment/neuropsychiatric, and respiratory disease clusters showed the highest odds ratios for 6-year mortality. Overall, individuals in the multimorbid group exhibited the highest mortality risk.

	7 stars

	Violán C et al., 2020
(51)

	n=10; 1) visual and mental impairment, 2) metabolic-autoimmune-inflammatory, 3) cardiovascular-renal, 4) cardiovascular-mental-respiratory-urogenital, 5) neurological-digestive-circulatory, 6) respiratory-ear, 7) digestive, 8) multisystemic, 9) neurological-musculoskeletal, 10) unspecified

	Identification of multimorbidity patterns and their development based on longitudinal monitoring of individuals using electronic health data. Additionally, to examine the association of multimorbidity patterns with all-cause mortality
	Individuals in the cardiovascular-renal pattern had the highest mortality rate. Patients who started in the neurological-musculoskeletal pattern remained there (92.1%). The most common development of the MM pattern was the transition from a non-specific to a metabolic-autoimmune-inflammatory pattern.
	7 stars

	Xue Q et al., 2025
(52)

	n=6; 1) relatively healthy, 2) hypercholesterolemia, 3) metabolic, 4) arthritis-respiratory, 5) CKD-vascular-cancer, 6) severely impaired
	To examine the impact of multimorbidity patterns on all-cause mortality, CVD mortality
	Individuals in the severely impaired pattern had the shortest survival time compared to other patterns. Individuals with low socioeconomic status had shorter survival times compared to those with higher socioeconomic status
	8 stars

	Yan J et al., 2022
(53)
	n=4; 1) cardiometabolic, 2) visceral-arthritic, 3) respiratory, 4) mental-sensory
	To identify distinct multimorbidity patterns within the population and evaluate how these patterns relate to the prevalence and likelihood of falls.
	A higher number of chronic diseases was associated with an increased risk of falls. All identified multimorbidity patterns were associated with a higher fall risk, with the strongest associations observed in the visceral–arthritic and mental–sensory patterns.
	8 stars

	Yu H et al., 2024
(54)
	n=4; 1) cardiometabolic, 2) respiratory, 3) mental-kidney- arthritis, 4) tuberculosis-cancer 
	To examine how multimorbidity prevalence changes over time and to identify common multimorbidity patterns and to evaluate how these multimorbidity patterns are associated with all-cause mortality risk
	Over a median follow-up of 10.9 years, the prevalence of multimorbidity increased. All-cause mortality risk rose by 24% for each additional chronic condition. Compared with individuals without multimorbidity at baseline, both cardiometabolic and respiratory multimorbidity were associated with higher all-cause mortality.
	7 stars

	Zheng D et al., 2022
(55)
	n=3; 1) healthy, 2) age-associated chronic conditions, 3) respiratory conditions, 4) cognitively impaired, 5) complex cardiometabolic
	Identification of common multimorbidity patterns in the population and to evaluate their relationships with all-cause and cause-specific mortalities
	Individuals in the complex cardiometabolic pattern had the highest mortality followed by cognitively impaired pattern. The cognitively impaired pattern reported similar number of conditions compared to the respiratory pattern but had a significantly higher mortality
	8 stars

	Zhou J et al, 2022
(56)
	n=4; 1) low morbidity, 2) pulmonary-digestive–rheumatic, 3) cardiovascular-endocrine–neurological 4) high morbidity
	To identify distinct multimorbidity patterns and evaluate their associations with transitions in functional status (incident ADL disability and recovery of independence) and mortality in middle-aged and older adults.
	Relative to the low-morbidity group, the pulmonary–digestive–rheumatic, cardiovascular–metabolic–neurological, and high-morbidity patterns were associated with increased risk of incident ADL disability and reduced probability of recovery of independence. The cardiovascular–metabolic–neurological pattern was associated with highest 2-year mortality
	8 stars



