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Search strategy
Search strategy for PubMed (109 items)
[bookmark: OLE_LINK5]#1. (((((((((((((((((((((((("Cognitive Dysfunction"[Mesh]) OR (Cognitive Dysfunctions[Title/Abstract])) OR (Dysfunction*, Cognitive[Title/Abstract])) OR (Cognitive Disorder*[Title/Abstract])) OR (Disorder*, Cognitive[Title/Abstract])) OR (Cognitive Impairment*[Title/Abstract])) OR (Impairment*, Cognitive[Title/Abstract])) OR (Mild Cognitive Impairment*[Title/Abstract])) OR (Cognitive Impairment*, Mild[Title/Abstract])) OR (Impairment*, Mild Cognitive[Title/Abstract])) OR (Cognitive Decline*[Title/Abstract])) OR (Decline*, Cognitive[Title/Abstract])) OR (Mental Deterioration*[Title/Abstract])) OR (Deterioration*, Mental[Title/Abstract])) OR (Cognition*[Title/Abstract])) OR (Cognitive Function*[Title/Abstract])) OR (Function*, Cognitive[Title/Abstract])) OR (MCI[Title/Abstract])) OR (mild cognitive decline[Title/Abstract])) OR (Dementia*[Title/Abstract])) OR (Alzheimer* Disease*[Title/Abstract])) OR (AD[Title/Abstract])) OR (Vascular Dementia*[Title/Abstract]))) 
#2. ((((Obese[Title/Abstract]) OR (Overweight[Title/Abstract])) OR ("Obesity"[Mesh])) OR (adipos*[Title/Abstract])) AND (((((((((((((((((((((((((Atrophies, Muscular[Title/Abstract]) OR (Atrophy, Muscular[Title/Abstract])) OR (Muscular Atrophies[Title/Abstract])) OR (Atrophy, Muscle[Title/Abstract])) OR (Atrophies, Muscle[Title/Abstract])) OR (Muscle Atrophies[Title/Abstract])) OR (Muscle Atrophy[Title/Abstract])) OR (Neurogenic Muscular Atrophy[Title/Abstract])) OR (Atrophies, Neurogenic Muscular[Title/Abstract])) OR (Atrophy, Neurogenic Muscular[Title/Abstract])) OR (Muscular Atrophies, Neurogenic[Title/Abstract])) OR (Muscular Atrophy, Neurogenic[Title/Abstract])) OR (Neurogenic Muscular Atrophies[Title/Abstract])) OR (Neurotrophic Muscular Atrophy[Title/Abstract])) OR (Atrophies, Neurotrophic Muscular[Title/Abstract])) OR (Atrophy, Neurotrophic Muscular[Title/Abstract])) OR (Muscular Atrophies, Neurotrophic[Title/Abstract])) OR (Muscular Atrophy, Neurotrophic[Title/Abstract])) OR (Neurotrophic Muscular Atrophies[Title/Abstract])) OR (Age-related muscle loss[Title/Abstract])) OR (Muscle insufficiency[Title/Abstract])) OR (Muscle depletion[Title/Abstract])) OR (Skeletal muscle depletion[Title/Abstract])) OR ("Muscular Atrophy"[Mesh])) OR (sarcopeni*[Title/Abstract]))
#3.  #1 AND #2

Search strategy for Embase (562 items)
#1. 'cognitive dysfunction'/exp OR 'cognitive dysfunctions':ti,ab,kw OR 'dysfunction*, cognitive':ti,ab,kw OR 'cognitive disorder*':ti,ab,kw OR 'disorder*, cognitive':ti,ab,kw OR 'cognitive impairment*':ti,ab,kw OR 'impairment*, cognitive':ti,ab,kw OR 'mild cognitive impairment*':ti,ab,kw OR 'cognitive impairment*, mild':ti,ab,kw OR 'impairment*, mild cognitive':ti,ab,kw OR 'cognitive decline*':ti,ab,kw OR 'decline*, cognitive':ti,ab,kw OR 'mental deterioration*':ti,ab,kw OR 'deterioration*, mental':ti,ab,kw OR cognition*:ti,ab,kw OR 'cognitive function*':ti,ab,kw OR 'function*, cognitive':ti,ab,kw OR mci:ti,ab,kw OR 'mild cognitive decline':ti,ab,kw OR dementia*:ti,ab,kw OR 'alzheimer* disease*':ti,ab,kw OR ad:ti,ab,kw OR 'vascular dementia*':ti,ab,kw
#2.  'muscular atrophy'/exp OR 'atrophies, muscular' OR 'atrophy, muscular':ti,ab,kw OR 'muscular atrophies':ti,ab,kw OR 'atrophy, muscle':ti,ab,kw OR 'atrophies, muscle':ti,ab,kw OR 'muscle atrophies':ti,ab,kw OR 'muscle atrophy':ti,ab,kw OR 'neurogenic muscular atrophy':ti,ab,kw OR 'atrophies, neurogenic muscular':ti,ab,kw OR 'atrophy, neurogenic muscular':ti,ab,kw OR 'muscular atrophies, neurogenic':ti,ab,kw OR 'muscular atrophy, neurogenic':ti,ab,kw OR 'neurogenic muscular atrophies':ti,ab,kw OR 'neurotrophic muscular atrophy':ti,ab,kw OR 'atrophies, neurotrophic muscular':ti,ab,kw OR 'atrophy, neurotrophic muscular':ti,ab,kw OR 'muscular atrophies, neurotrophic':ti,ab,kw OR 'muscular atrophy, neurotrophic':ti,ab,kw OR 'neurotrophic muscular atrophies*':ti,ab,kw OR 'age related muscle loss':ti,ab,kw OR 'age-related muscle loss':ti,ab,kw OR 'muscle insufficiency':ti,ab,kw OR 'muscle depletion':ti,ab,kw OR 'keletal muscle depletion':ti,ab,kw OR sarcopeni*:ti,ab,kw
#3.  'obesity'/exp OR overweight:ti,ab,kw OR obese:ti,ab,kw OR adipos*:ti,ab,kw
#4.  #2 AND #3
#5.  #1 AND #4  

Search strategy for Web of Science (Core Collection) (367 items)
1: TS=(Cognitive Dysfunction OR Cognitive Dysfunctions OR Dysfunction*, Cognitive OR Cognitive Disorder* OR Disorder*, Cognitive OR Cognitive Impairment* OR Impairment*, Cognitive OR Mild Cognitive Impairment* OR Cognitive Impairment*, Mild OR Impairment*, Mild Cognitive OR Cognitive Decline* OR Decline*, Cognitive OR Mental Deterioration* OR Deterioration*, Mental OR Cognition* OR Cognitive Function* OR Function*, Cognitive OR MCI OR mild cognitive decline OR Dementia* OR Alzheimer* Disease* OR Vascular Dementia* OR AD) 
2: TS=((Muscular Atrophy OR Atrophies, Muscular OR Atrophy, Muscular OR Muscular Atrophies OR Atrophy, Muscle OR Atrophies, Muscle OR Muscle Atrophies OR Muscle Atrophy OR Neurogenic Muscular Atrophy OR Atrophies, Neurogenic Muscular OR Atrophy, Neurogenic Muscular OR Muscular Atrophies, Neurogenic OR Muscular Atrophy, Neurogenic OR Neurogenic Muscular Atrophies OR Neurotrophic Muscular Atrophy OR Atrophies, Neurotrophic Muscular OR Atrophy, Neurotrophic Muscular OR Muscular Atrophies, Neurotrophic OR Muscular Atrophy, Neurotrophic OR Neurotrophic Muscular Atrophies OR Age related muscle loss OR Age-related muscle loss OR Muscle insufficiency OR Muscle depletion OR Skeletal muscle depletion OR sarcopeni*) AND (Obesity OR Obese OR Overweight OR adipos*)) 
3: #1 AND #2

Search strategy for Cochrane library (124 items)
#1	(Cognitive Dysfunction):ti,ab,kw OR (Cognitive Dysfunctions):ti,ab,kw OR (Dysfunction*, Cognitive):ti,ab,kw OR (Cognitive Disorder*):ti,ab,kw OR (Disorder*, Cognitive):ti,ab,kw (Word variations have been searched)	
#2	(Cognitive Impairment*):ti,ab,kw OR (Impairment*, Cognitive):ti,ab,kw OR (Mild Cognitive Impairment*):ti,ab,kw OR (Cognitive Impairment*, Mild):ti,ab,kw OR (Impairment*, Mild Cognitive):ti,ab,kw (Word variations have been searched)
#3	(Cognitive Decline*):ti,ab,kw OR (Decline*, Cognitive):ti,ab,kw OR (Mental Deterioration*):ti,ab,kw OR (Deterioration*, Mental):ti,ab,kw OR (Cognition*):ti,ab,kw (Word variations have been searched)	
#4	(Cognitive Function*):ti,ab,kw OR (Function*, Cognitive):ti,ab,kw OR (MCI):ti,ab,kw OR (AD):ti,ab,kw OR (mild cognitive decline):ti,ab,kw (Word variations have been searched)	
#5	(Dementia*):ti,ab,kw OR (Alzheimer* Disease*):ti,ab,kw OR (Vascular Dementia*):ti,ab,kw (Word variations have been searched)	
#6	#1 OR #2 OR #3 OR #4 OR #5	
#7	(Muscular Atrophy):ti,ab,kw OR (Atrophies, Muscular):ti,ab,kw OR (Atrophy, Muscular):ti,ab,kw OR (Muscular Atrophies):ti,ab,kw OR (Atrophy, Muscle):ti,ab,kw (Word variations have been searched)	
#8	(Atrophies, Muscle):ti,ab,kw OR (Muscle Atrophies):ti,ab,kw OR (Muscle Atrophy):ti,ab,kw OR (Neurogenic Muscular Atrophy):ti,ab,kw OR (Atrophies, Neurogenic Muscular):ti,ab,kw (Word variations have been searched)
#9	(Atrophy, Neurogenic Muscular):ti,ab,kw OR (Muscular Atrophies, Neurogenic):ti,ab,kw OR (Muscular Atrophy, Neurogenic):ti,ab,kw OR (Neurogenic Muscular Atrophies):ti,ab,kw OR (Neurotrophic Muscular Atrophy):ti,ab,kw (Word variations have been searched)	
#10	(Atrophies, Neurotrophic Muscular):ti,ab,kw OR (Atrophy, Neurotrophic Muscular):ti,ab,kw OR (Muscular Atrophies, Neurotrophic):ti,ab,kw OR (Muscular Atrophy, Neurotrophic):ti,ab,kw OR (Neurotrophic Muscular Atrophies):ti,ab,kw (Word variations have been searched)	
#11	(Age related muscle loss):ti,ab,kw OR (Age-related muscle loss):ti,ab,kw OR (Muscle insufficiency):ti,ab,kw OR (Muscle depletion):ti,ab,kw OR (Skeletal muscle depletion):ti,ab,kw (Word variations have been searched)	
#12	(sarcopeni*):ti,ab,kw	
#13	#7 OR #8 OR #9 OR #10 OR #11 OR #12	
#14	(Obesity):ti,ab,kw OR (Obese):ti,ab,kw OR (Overweight):ti,ab,kw OR (adipos*):ti,ab,kw	
#15	#13 AND #14	
#16	#15 AND #6	

Search strategy for Clinical trials.gov (38 items)
('Cognitive Dysfunction' OR 'Cognitive Dysfunctions' OR 'Cognitive Disorder' OR 'Cognitive Disorders' OR 'Cognitive Impairment' OR 'Cognitive Impairments' OR 'Mild Cognitive Impairment' OR 'Mild Cognitive Impairments' OR 'Cognitive Decline' OR 'Cognitive Declines' OR 'Mental Deterioration' OR 'Mental Deteriorations' OR Cognition OR Cognitions OR 'Cognitive Function' OR 'Cognitive Functions' OR MCI OR 'mild cognitive decline' OR Dementia OR Dementias OR 'Alzheimer Disease' OR 'Alzheimers Diseases' OR ' Alzheimer Diseases' OR ' Alzheimer's Diseases' OR 'Vascular Dementia' OR AD 'Vascular Dementias') AND ((sarcopenic OR 'Muscular Atrophy' OR 'Muscular Atrophies' OR 'Muscle Atrophies' OR 'Muscle Atrophy' OR 'Neurogenic Muscular Atrophy' OR 'Neurogenic Muscular Atrophies' OR 'Neurotrophic Muscular Atrophy' OR 'Neurotrophic Muscular Atrophies' OR 'Age related muscle loss' OR 'Age-related muscle loss' OR 'Muscle insufficiency' OR 'Muscle depletion' OR 'Skeletal muscle depletion') AND (Obesity OR Obese OR Overweight))






































2. Supplementary Table
Table S1. Summary of Adjusted variables of the included studies.

	Study
	Adjusted variables

	Someya (2022)
	age, sex, year of education, depression, physical activity, hypertension, diabetes, and dyslipidemia.

	Zhang (2024)
	[bookmark: OLE_LINK1]age, sex, ethnicity, education qualifications, Townsend Deprivation Index (TDI), physical activity, smoking status, alcohol status, dietary intake (vegetables, fruits, red meat, process meat, oily fish, and dairy), polygenic risk score (PRS) for Alzheimer’s disease (AD).

	Tolea (2018)
	age and race.

	Weng (2023)
	age, gender, height, weight, smoking, drinking, hypertension, diabetes, education, low physical activity, mini-nutritional assessments, and Hamilton Depression Scale-17.

	Wang (2019)
	age, gender, physical activity, smoking status, alcohol consumption, number of chronic diseases, nutritional status, and depressive symptoms.

	Fu (2023)
	age, sex, employment status, living alone, income, education level, marital status, smoking status, alcohol intake, physical activity, hypertension, diabetes, and cardiovascular disease.

	Zhou (2023)
	age, sex, educational status. hypertension, diabetes, stroke, current smoking, current drinking, and dialysis vintage.

	Batsis (2021)
	age, sex, race, smoking status, education status, physical activity measure, heart disease, hypertension, arthritis, diabetes, lung disease, stroke, and cancer.

	Tou (2021)
	age, gender, physical activity levels, diabetes, hypertension, cardiovascular disease, high cholesterol, stroke depression, and years of education.

	O'Donovan (2022)
	age, sex, education, income, civil status, cigarette smoking, and alcohol drinking.

	Wu (2024)
	[bookmark: OLE_LINK51]age, years of education, married, dietary control of diabetes, smoking, diabetic nephropathy, cerebrovascular disease, systolic blood pressure, hemoglobin A1c, and metformin.

	Low (2024)
	age, sex and ethnicity, education < 7 years and ≥ 7 years, presence of depressive symptoms, diabetes duration, hemoglobin A1c, systolic blood pressure, low-density lipoprotein cholesterol, high-density lipoprotein cholesterol, triglycerides, estimated glomerular filtration rate, log-transformed urinary albumin-to-creatinine ratio, presence of APOE ε4 allele, use of insulin, use of metformin, use of sulphonylurea and use of hypolipidemic agent(s).

	Ju (2024)
	age, sex, education, marital status, nativity, medical conditions, depressive symptoms, Short Physical Performance Battery, handgrip strength, and disability.

	Liu (2024)
	age, gender, residence, educational level, marital status, smoking status, and drinking status; CEDS score, night sleep, hypertension, diabetes dyslipidemia, abdominal obesity, and cardiovascular disease.

	Cao (2023)
	age, sex, education level, residence, marital status, living arrangement, occupation before age 60, financial support, lifestyle, BMI, physical comorbidities, and CES-D-10 score.

	Booranasuksakul (2023)
	age, gender, education, marital status, annual household income, number of morbidity (diabetes, kidney problems, anemia, arthritis, congestive heart failure, coronary heart disease, cancer or malignancy), stroke, blood pressure, physical activity, medications related cognitive interactions, smoking, depression, alcohol use, energy intake.

	Oba (2022)
	age, sex, education, GDS-15-J score, Systolic blood pressure, serum albumin, plasma HbA1c, serum LDL cholesterol, serum HDL cholesterol, and serum TG, stroke, eGFR, and plasma BNP.




[bookmark: OLE_LINK52]






Table S2. Risk of Bias Assessments (NOS).

	Study
	Representativeness of cohort*
	Selection of control cohort *
	Ascertainment of exposure *
	Outcome not present at start*
	comparability of cohorts**
	assessment of outcome*
	Length of follow-up*
	adequacy of follow-up*
	total score 
	Risk of 
bias

	Zhang (2024)
	*
	*
	*
	*
	**
	*
	*
	*
	9
	low

	Batsis (2021)
	*
	*
	*
	*
	**
	*
	*
	
	8
	low

	Ju (2024)
	*
	*
	*
	*
	**
	*
	*
	*
	9
	low

	Liu (2024)
	*
	*
	*
	*
	**
	*
	*
	
	8
	low























Table S3. Risk of Bias Assessments (AHRQ).

	Study
	Define the source of information (survey, record review) 
	List inclusion and exclusion criteria for exposed and unexposed subjects (cases and controls) or refer to previous publications
	Indicate time period used for identifying patients
	Indicate whether or not subjects were consecutive if not population-based
	Indicate if evaluators of subjective components of study were masked to other aspects of the status of the participants
	Describe any assessments undertaken for quality assurance purposes (e.g., test/retest of primary outcome measurements) 
	Explain any patient exclusions from analysis
	Describe how confounding was assessed and/or controlled
	If applicable, explain how missing data were handled in the analysis
	Summarize patient response rates and completeness of data collection
	Clarify what follow-up, if any, was expected and the percentage of patients for which incomplete data or follow-up was obtained
	total score
	Risk of bias

	Tolea (2018)
	1
	1
	1
	1
	1
	1
	1
	1
	0
	1
	1
	10
	low

	Weng (2023)
	1
	1
	1
	1
	1
	1
	0
	1
	0
	1
	1
	9
	low

	Wang (2019)
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	10
	low

	Zhou (2023)
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	10
	low

	Someya (2022)
	1
	1
	1
	1
	1
	1
	1
	1
	0
	1
	1
	10
	low

	Tou (2021)
	1
	1
	0
	1
	1
	1
	0
	1
	0
	1
	1
	8
	low

	O'Donovan (2022)
	1
	1
	1
	1
	1
	1
	0
	1
	0
	1
	1
	9
	low

	Wu (2024)
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	11
	low

	Low (2024)
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	10
	low

	Booranasuksakul (2023)
	1
	1
	1
	1
	1
	1
	0
	1
	0
	1
	1
	9
	low

	Oba (2022)
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	10
	low

	Cao (2023)
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	10
	low

	Fu (2023)
	1
	1
	1
	1
	1
	0
	0
	1
	0
	1
	1
	8
	low











[bookmark: _Hlk208816596]Table S4. Quality of evidence evaluated by GRADE framework.
	[bookmark: _Hlk208816673]Outcome measures
	Quality of evidence assessment
	OR (95% CI)
	Quality of
evidence

	
	Risk of Bias
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	
	

	SO and cognitive dysfunction
	Serious
	Serious
	Not Serious
	Not Serious
	Serious
	1.71 (1.39, 2.11)
	Very low

	Different subtypes of cognitive dysfunction

	SO and dementia
	Serious
	Serious
	Not Serious
	Not Serious
	Serious
	2 12 (1.43, 3.13)
	[bookmark: OLE_LINK2]Very low

	SO and MCI
	Serious
	Not Serious
	Not Serious
	Serious
	Serious
	1.73 (1.27, 2.34)
	Very low

	SO and cognitive impairment
	Serious
	Serious
	Not Serious
	Not Serious
	Serious
	1.37 (1.14, 1.64)
	Very low


OR: odds ratio; MCI: mild cognitive impairment; SO: sarcopenic obesity; CI: confidence interval.
3. Supplementary Figures
[image: ]Figure S1. Funnel plot showing the association of SO and any cognitive dysfunction.

[image: ]





















Figure S2. Meta-analysis of crude results between SO and the risk of any cognitive dysfunction.
[image: ][image: ]Figure S3. Meta-analysis of the association between SO and any cognitive dysfunction based on the general populations.
Figure S4. Subgroup analysis by study design of studies relating SO to any cognitive dysfunction.
[image: ]Figure S5. Subgroup analysis by geographic regions of studies relating SO to any cognitive dysfunction. 
[image: ]Figure S6. Subgroup analysis by sex of studies relating SO to any cognitive dysfunction.
[image: ][image: ]Figure S7. Subgroup analysis by cognitive dysfunction subtypes of studies relating SO to any cognitive dysfunction.
Figure S8. Subgroup analysis by population characteristics of studies relating SO to any cognitive dysfunction.
[image: ][image: ]Figure S9. Subgroup analysis by diagnostic criteria of sarcopenia of studies relating SO to any cognitive dysfunction.
Figure S10. Subgroup analysis by diagnostic criteria of obesity of studies relating SO to any cognitive dysfunction.
[image: ]Figure S11. Subgroup analysis by measurement of cognitive function of obesity of studies relating SO to any cognitive dysfunction.
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Diagnostic criteria of obesity and ID
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Diagnostic criteria of sarcopenia and ID
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Measurement of cognitive function and ID
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