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	(AlHarkan et al., 2024)

	Saudi Arabia
	Cross-sectional study
	n = 343


≥60 years; mean age ≈65 years; 74.1% aged 60–75 and 21.9% aged 76–90 /

67.9% male; 32.1% female
	More than one chronic disease (≥2), excluding dementia; conditions assessed included diabetes, hypertension, coronary artery disease, stroke, depression, anxiety, and chronic pain
	Primarily self-reported medical history obtained through face-to-face interviews
	Validated Arabic version of the St. Louis University Mental Status Examination (SLUMS)
	Normal cognition, mild neurocognitive disorder/MCI, and dementia
	Greater chronic disease burden was associated with cognitive impairment in unadjusted analysis (crude OR 1.38, 95% CI 1.16–1.65; P<0.001), but the association was attenuated and non-significant after adjustment (aOR 1.02, 95% CI 0.73–1.43; P=0.897). Female sex and diabetes remained independently associated with cognitive impairment.
	7/8

	(Ben Hassen et al., 2022)

	United Kingdom
	Prospective cohort study (Whitehall II)
	n=10,095

Age 60: n=9,760; 
age 65: n=9,482; 
age 70: n=7,783

	≥2 of 13 chronic conditions; severity also categorized as ≤1, 2, or ≥3 conditions
	Clinical examinations plus linked NHS electronic health records
	HES, Mental Health Services Data Set, and mortality registry using ICD-10 codes F00–F03, F05.1, G30, and G31
	Incident all-cause dementia
	Among participants assessed at ages ≥60, earlier onset and greater severity of multimorbidity were associated with higher subsequent dementia risk. At age 65, MM onset at 60–65 years was associated with HR 1.51 (1.16–1.97), whereas onset before 55 years was associated with HR 2.46 (1.80–3.36). At age 70, onset before 55 years was associated with HR 2.60 (1.84–3.67). Three or more chronic conditions were associated with HRs of 4.23, 2.43, and 1.65 at ages 60, 65, and 70, respectively.
	10/11

	(De Zoysa et al., 2025)

	Sri Lanka
	Multicenter cross-sectional study
	n = 704


≥65 years; mean 72.6 ± 5.5 years

58.7% female
	Presence of ≥2 current chronic diseases

Multimorbidity prevalence = 77.4%

	-
	Mini-Cog, content-validated version
	Cognitive function / Mini-Cog score
	Cognitive function did not differ significantly between participants with and without multimorbidity (Mini-Cog: 3.1 ± 1.6 vs. 3.4 ± 1.8; P=0.10).
	6/8

	(Dove et al., 2023)

	Sweden
	Population-based prospective cohort
	n = 2,577

≥60 years; mean 72.4 ± 10.0; range 60–102
	Cardiometabolic multimorbidity: ≥2 of type 2 diabetes, heart disease, and stroke
	Clinical examinations, medical history, medications, laboratory tests, and linked medical records
	Comprehensive neuropsychological battery; global cognition; domain-specific testing; clinical CIND and dementia assessment
	Cognitive decline, incident CIND, progression from CIND to dementia
	CMD multimorbidity was associated with faster global cognitive decline (β=−0.03 SD/year, 95% CI −0.04 to −0.02), higher risk of incident CIND (HR=1.73, 95% CI 1.23–2.44), and higher risk of progression from CIND to dementia (HR=1.86, 95% CI 1.17–2.97). Dose-response associations were observed. Participants with all three CMDs developed dementia approximately 4.2 years earlier than CMD-free participants.
	10/11

	(Grande et al., 2021)

	Sweden
	Population-based prospective cohort
	n=2,478 final analytic sample; 2,622 initially eligible multimorbid dementia-free participants


≥60 years; mean 75.0 ± 10.4
	≥2 chronic diseases; multimorbidity patterns derived from 35 chronic disease categories using fuzzy c-means clustering
	Clinical examinations, medical history, self/proxy report, laboratory data, medications, and healthcare records
	Incident clinical dementia diagnosed according to DSM-IV using a three-step physician/neurologist procedure
	Compared with unspecific multimorbidity, dementia risk was higher for neuropsychiatric (HR 1.66, 95% CI 1.13–2.42), cardiovascular (HR 1.61, 95% CI 1.17–2.29), and sensory impairment/cancer patterns (HR 1.32, 95% CI 1.10–1.71); respiratory/metabolic/musculoskeletal multimorbidity was not significantly associated with dementia (HR 0.97, 95% CI 0.73–1.29).
	10/11

	(Koyanagi et al., 2018)

	China, Ghana, India, Mexico, Russia, and South Africa
	Nationally representative community-based cross-sectional study
	n=32,715 

aged ≥50 years

Participants aged ≥65 years; only age-stratified estimates from this subgroup should be used
	≥2 of 10 chronic physical conditions
	Self-reported diagnoses, symptom-based algorithms, interviewer observation, and objective blood pressure measurement, depending on condition
	NIA-AA-based MCI algorithm using subjective memory concern, immediate/delayed recall, digit span, verbal fluency, and functional independence
	Mild cognitive impairment
	Among participants aged ≥65 years, multimorbidity was associated with higher odds of MCI (adjusted OR 1.42, 95% CI 1.16–1.73). Compared with no chronic conditions, three conditions (OR 1.66, 95% CI 1.21–2.27) and ≥4 conditions (OR 1.85, 95% CI 1.36–2.50) were significantly associated with MCI, whereas one or two conditions were not.
	7/8

	(Quiñones et al., 2022)

	United States
	Population-based longitudinal cohort study
	n=10,548; 43,990 repeated observations


≥65 years; mean 77.0 ± 7.8 years
	≥2 chronic conditions; participants classified into mutually exclusive cardiovascular/metabolic multimorbidity profiles
	Self- or proxy-reported physician-diagnosed conditions; depression assessed using PHQ-2
	Annual composite cognitive score based on immediate/delayed recall, orientation, and clock-drawing executive function test
	Global cognitive function score, range 0–33
	Compared with participants with none of the chronic diseases of interest, advanced cardiovascular multimorbidity (β=−0.28, 95% CI −0.54 to −0.01) and advanced cardiovascular-metabolic multimorbidity (β=−0.56, 95% CI −0.86 to −0.27) were associated with lower cognitive scores. Metabolic multimorbidity alone was not significantly associated (β=0.04, 95% CI −0.24 to 0.32).
	10/11

	(Ren et al., 2024)

	China
	Population-based cross-sectional study
	n=5,432 for dementia; n=4,968 for MCI; biomarker subsample n=1,412

≥60 years; mean 70.71 ± 5.73
	≥2 of 23 chronic health conditions
	Clinical/neurological examination, laboratory and instrumental tests, medication use, and self-reported medical history
	Chinese MMSE plus detailed neuropsychological battery assessing episodic memory, verbal fluency, attention, and executive function
	Dementia, AD, VaD, MCI, aMCI, naMCI
	Multimorbidity was associated with all-cause dementia (OR 1.45, 95% CI 1.09–1.93), VaD (OR 2.75, 1.55–4.88), and naMCI (OR 1.68, 1.23–2.30), but not AD, overall MCI, or aMCI. Greater chronic disease burden was associated with dementia, VaD, and naMCI. The metabolic cluster was particularly associated with VaD and naMCI.
	8/8

	(Tai et al., 2022)

	United Kingdom
	Population-based prospective cohort study
	n=203,038

≥60 years; mean 64.9 ± 3.0 years
	Cardiometabolic multimorbidity defined as ≥2 of stroke, diabetes, and myocardial infarction
	Self-report and linked hospital inpatient records
	-
	Incident all-cause dementia identified through hospital and mortality records
	Dementia risk increased with cardiometabolic disease burden: HR 1.94 (95% CI 1.80–2.08) for one condition, 3.46 (2.97–4.04) for two, and 5.55 (3.39–9.08) for all three. Stroke + diabetes showed the strongest association among two-condition combinations (HR 4.33, 3.28–5.73).
	10/11

	(Valletta et al., 2023)

	Sweden
	Population-based prospective longitudinal cohort
	n=3,122 dementia-free participants; 2,693 with multimorbidity

≥60 years; mean 73.6 ± 10.7
	Presence of ≥2 chronic diseases; 37 diseases with prevalence ≥2% were used to derive multimorbidity patterns
	Physician examination, medical history, participant/proxy interview, laboratory/clinical data, medications, and ICD-10 coding
	Neuropsychological battery covering executive function, episodic memory, visuospatial ability, language and perceptual speed; clinical DSM-IV dementia diagnosis
	Normal cognition → CIND; 
CIND → normal cognition; 
CIND → dementia; dementia and mortality transitions
	Multimorbidity was associated with increased transition from normal cognition to CIND (HR 1.45, 95% CI 1.10–1.92) and from CIND to dementia (HR 2.59, 1.14–5.88), and with lower probability of reversion from CIND to normal cognition (HR 0.75, 0.57–0.99). Cardiovascular multimorbidity was associated with faster progression from CIND to dementia (HR 1.70, 1.15–2.52), whereas neuropsychiatric and sensory impairment/cancer patterns were associated with reduced CIND-to-normal reversion.
	9/11

	(Vassilaki et al., 2015)

	United States
	Population-based prospective cohort
	n=2,176 cognitively normal participants

70–89 years; mean 78.5 ± 5.2
	≥2 of 17 chronic conditions documented through the Rochester Epidemiology Project
	Medical-record ICD-9 ascertainment; ≥2 diagnostic codes separated by >30 days within the preceding 5 years
	Physician and coordinator assessment plus 9-test neuropsychological battery covering memory, executive function, language, and visuospatial skills; consensus diagnosis
	Incident MCI or dementia
	Baseline multimorbidity was associated with increased risk of incident MCI/dementia (HR 1.38, 95% CI 1.05–1.82). The association was primarily driven by higher disease burden: ≥4 conditions were associated with increased risk (HR 1.61, 95% CI 1.21–2.13), whereas 2–3 conditions were not (HR 1.03, 95% CI 0.76–1.39).
	9/11

	(M. Wang et al., 2026)

	China
	Multicenter, population-based cross-sectional study
	n=2,902

≥65 years; mean 73.84 ± 7.36
	Chinese Multimorbidity Weighted Index (CMWI), a validated weighted index reflecting multimorbidity burden across chronic conditions.
	Continuous weighted multimorbidity burden
	Mini-Mental State Examination (MMSE); cognitive impairment was defined using the 23/24 cutoff.
	MMSE-defined cognitive impairment
	Higher multimorbidity burden was associated with cognitive impairment (adjusted OR 1.152 per one-unit increase in CMWI, 95% CI 1.105–1.197).
	7/8

	(S. Wang et al., 2024)

	China
	Longitudinal population-based study
	n=14,093

≥65 years

	≥2 of 14 chronic conditions
	Mainly self-reported conditions, supplemented by objective/functional measures for hypertension and sensory impairments
	Chinese-adapted MMSE
	Continuous MMSE score, MMSE-defined cognitive impairment/MCI, and self/proxy-reported physician-diagnosed dementia
	Increasing chronic disease burden was associated with lower MMSE scores (P for trend<0.001). Cancer-inflammatory, cardiometabolic and sensory patterns were associated with lower cognition, with the sensory pattern showing the largest MMSE decrement. Newly developing (β=−0.95) and severe trajectories (β=−2.55) were associated with lower MMSE scores. Severe multimorbidity trajectory was strongly associated with dementia (OR=7.13, 95% CI 3.03–15.39).
	7/11

	(S. Wang et al., 2025)

	United States
	Prospective population-based cohort
	n=7,522

≥65 years; mean 75.3 ± 7.1
	≥2 of 12 somatic, psychiatric, and sensory chronic conditions
	Mainly self-reported physician-diagnosed diseases; PHQ-2 and GAD-2 for depressive/anxiety symptoms; functional questions for vision/hearing impairment
	NHATS cognitive classification using self/proxy diagnosis, AD8, and testing of memory, orientation, and executive function
	Incident cognitive impairment occurring before physical frailty (CI-first); secondary composite frailty–CI co-occurrence
	None of the cardiometabolic (SHR 0.91, 95% CI 0.78–1.07), osteoarticular (0.85, 0.69–1.06), or psychiatric/multisystem (0.97, 0.78–1.20) patterns significantly increased risk of CI-first. The cancer-dominated pattern was associated with a lower CI-first hazard (SHR 0.78, 0.63–0.96), which should be interpreted in the context of competing frailty.
	10/11

	(Z. Wang, Hu, Wang, & Sun, 2026)

	United States
	Nationally representative cross-sectional study
	n=2,492

≥60 years; median 68 years (IQR 11)
	CMM defined as ≥2 of cardiovascular disease, type 2 diabetes, and stroke
	Clinical history/self-report, medication use, and objective laboratory criteria depending on cardiometabolic condition
	CERAD word learning/delayed recall, Animal Fluency Test, and Digit Symbol Substitution Test
	Memory, verbal fluency/cognitive flexibility, processing speed/working memory
	After full adjustment, CMM was associated with substantially poorer DSST performance (β=−6.57, 95% CI −8.44 to −4.70), whereas associations with CERAD (β=−0.52, 95% CI −1.66 to 0.62) and AFT (β=−0.62, 95% CI −1.64 to 0.40) were not statistically significant.
	8/8

	(Xing et al., 2024)

	China
	Nationwide community-based longitudinal cohort
	n=6,116; 16,906 observations

≥65 years; mean 79.13 ± 9.58; 46.5% aged ≥80
	Number of coexisting conditions among 13 chronic diseases; multimorbidity ≥2 conditions
	Mainly self-reported physician diagnoses, supplemented by BP measurements and symptom scales for anxiety/depression
	Validated Chinese MMSE
	Incident MMSE-defined cognitive impairment (MMSE <24)
	Heavy multimorbidity (≥3 conditions) was associated with incident cognitive impairment (RR 1.39, 95% CI 1.22–1.59). Two and ≥3 cardiometabolic conditions were associated with RRs of 1.41 (1.22–1.63) and 1.52 (1.30–1.78), respectively.
	9/11

	(Zhang et al., 2024)

	China
	Cross-sectional study with propensity score matching
	n=14,175 overall; n=8,392 after PSM

≥60 years; mean 71.26 ± 7.19
	≥2 of 17 chronic diseases
	Primarily self-reported chronic disease information
	MMSE with education-specific cutoffs (<17 illiterate, <20 elementary school, <24 junior high school or above)
	Cross-sectional MMSE-defined cognitive impairment
	After 1:1 propensity-score matching and multivariable adjustment, multimorbidity was associated with higher odds of cognitive impairment (OR 1.392, 95% CI 1.271–1.525).
	7/8




