[bookmark: _Toc182650115]Methods S1: Systematic Review Protocol

Review question: Do prospective studies suggest an association between metabolic syndrome (MetS) and risk of incident all-cause dementia or key dementia subtypes?

Population: Adults (≥18 years) 

Exposure: Prevalent MetS

Comparators: No prevalent MetS

Outcomes: Incident all-cause dementia or key dementia subtypes (e.g., Alzheimer's disease, vascular dementia, Lewy body Dementia, and frontotemporal dementia)

Search strategy: 

· Selection of relevant MetS (exposure) search terms will be informed by: 
· Key papers discussing standardised definitions of MetS1-8;
· MetS review articles9-21; 
· Search strategies of the top 50 most-cited MetS systematic reviews (identified via Web of Science)22-71

· Dementia (outcome) search terms will be informed by:
· Review articles discussing dementia and key dementia subtypes72-75;
· Search strategies used in previous systematic reviews where all-cause dementia and/or key dementia subtypes are the main outcome76-126

· Study design search terms will be informed by: 
· Search strategy used in a previous systematic review of prospective studies126; 
· The Scottish Intercollegiate Guidelines Network (SIGN) search filters for systematic reviews127 

Our search strategy will include:

· Searches will be developed for MEDLINE, Embase, and PsycINFO and will incorporate relevant subject headings and free-text terms informed by the approach outlined above. All searches will be peer-reviewed by an experienced librarian
· Backward and forward citation searches of included studies via Web of Science
· Automated search alerts set up in OvidSP (for Medline, Embase and PsycINFO databases) to receive regular email updates when new studies are published after the search date

Study selection criteria: 

Inclusion criteria:

· Participants must be 18 years or older at study baseline
· Prospective studies examining the association between metabolic syndrome and incident all-cause dementia or key dementia subtypes
· MetS defined as follows: (1) self-reported diagnosis, or diagnosis confirmed through medical history (i.e. medical records); or (2) any combination of ≥ 3 out of the following 6 components (or an appropriate proxy indicator for any component): obesity, elevated fasting blood glucose, elevated triglyceride levels, reduced high-density lipoprotein cholesterol, elevated blood pressure, or microalbuminuria*
· Studies must report outcomes as incident dementia or key dementia subtypes (e.g., Alzheimer’s disease, vascular dementia, Lewy body dementia, and frontotemporal dementia)
· Publications must be written in English 

Exclusion criteria: 

· Studies which do not define the presence or absence of MetS using the following 5 components (or an appropriate proxy indicator): obesity, elevated fasting blood glucose, elevated triglyceride levels, reduced high-density lipoprotein cholesterol, elevated blood pressure
· Studies which define the presence or absence of MetS using a combination of measures outside of the following 6 components: obesity, elevated fasting blood glucose, elevated triglyceride levels, reduced high-density lipoprotein cholesterol, elevated blood pressure, and microalbuminuria*
· Studies with no comparison group or comparison group other than no metabolic syndrome
· Studies with outcomes that are not directly dementia-related (e.g. neuroimaging or biomarkers)
· Studies using only a single cognitive instrument or self-reported dementia to define incident dementia or key dementia subtypes 
· Animal studies
· Case reports, narrative reviews, letters, editorials, opinions, book chapters
· Conference abstracts
· Duplicate publications using the same data 

*Note: microalbuminuria was included in the list of components to capture studies that used the original World Health Organisation standardised criteria for defining MetS, alongside other established MetS criteria.  

Study selection: Two reviewers (DQ & EK) will independently screen titles and abstracts 
based on the inclusion/exclusion criteria. The same two reviewers will also independently review the full-texts of potentially relevant studies. Any discrepancies will be resolved by discussion, if necessary, with a third reviewer (TJL). 

Risk of bias (quality) assessment: Two reviewers (DQ & TJL) will independently assess the risk of bias using the Effective Public Health Practice Project (EPHPP) Quality Assessment Tool for Quantitative Studies.128 The components of the tool will be rated as outlined in previously described methods (described further below).126 Any discrepancies will be resolved by discussion, if necessary, with a third reviewer (EK).

The Quality Assessment components will be rated individually as strong, moderate or weak as follows:

1. Selection bias: will be rated as strong if study participants are likely to be representative of the target population and the participation rate at baseline is greater than 80%, as moderate if participants are at least somewhat likely to be representative of the target population and the participation rate at baseline is 60-79%, and as weak if participants are not likely to be representative of the target population or the participation rate at baseline is less than 60% or selection and participation rate at baseline are not described.

2. Design: will be rated as strong for randomised controlled trials and controlled clinical trials, as moderate for cohort studies, case control studies or interrupted time series and as weak for any other method or if method is not described.

3. Confounders: We consider adjusting analyses for sociodemographic confounders (age, sex, education and / or socioeconomic status, and ethnicity in case of a heterogenous sample) as essential. Studies will be rated as strong if analyses are adjusted for sociodemographic and at least three additional confounders and as moderate if adjustment strategy includes sociodemographic and one or two additional confounders. Studies will receive a weak rating if only sociodemographic or not all relevant sociodemographic confounders are adjusted for.

4. Blinding: will be rated as strong if the outcome assessor is not aware of participants’ MetS status and participants are not aware of the research question / assessment of MetS for research purposes, as moderate if the outcome assessor is not aware of participants’ MetS status or participants are not aware of the research question / assessment of MetS for research purposes or blinding is not described and as weak if the outcome assessor is aware of participants’ MetS status and participants are aware of the research question / assessment of MetS for research purposes.

5. Data Collection Methods: will be rated as strong if data collection tools have been shown or are widely known to be valid and reliable, as moderate if data collection tools have been shown or are widely known to be valid but not reliable or reliability is not described and as weak if data collection tools have been shown or are widely known not to be valid or both validity and reliability are not described.

6. Withdrawals and Drop-outs (Attrition Bias): will be rated as strong if the follow-up rate is at least 80%, as moderate if the follow-up rate is 60-79% or follow-up rate cannot be assessed due to study design (not applicable) and as weak if the follow-up rate is less than 60% or withdrawals and drop-outs are not described.

Data extraction: 

One reviewer (DQ) will extract key data from each included study (e.g. study author, publication year, country/region, data source, race and/or ethnicity, study design, setting, analytic sample size, proportion of females, year(s) in which baseline data were collected, baseline age, follow-up length, MetS criteria, dementia criteria, number and percentage of MetS cases, number and percentage of incident dementia cases, reported adjusted effect estimates for dementia and/or key subtypes, and adjustment variables). Data extraction will be checked by a second reviewer (EK or TJL). Any discrepancies will be resolved by discussion, if necessary with a third reviewer (EK or TJL). 

Corresponding authors of included studies will be contacted for clarification (if necessary) or to obtain additional data that has not been fully reported.

Evidence synthesis methods: 

The identified evidence on the associations between MetS and all-cause dementia and key dementia subtypes will be synthesized narratively and using random effects meta-analysis if appropriate. Heterogeneity between studies will be investigated using the x2 test for homogeneity and I2 statistic, and meta-regression if appropriate. 

Small study effects  will also be explored, including publication bias using funnel plots and Egger’s statistic if appropriate; specifically, funnel plots will be used to investigate publication bias if there are at least ten studies included in a meta-analysis.129 

Secondary and sensitivity analyses may be performed to assess potential differences by exposure definitions, follow-up length, dementia subtypes, study quality, and other important measures.  
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[bookmark: _Toc182650116]Table S1: MEDLINE Search Strategy

	#
	Query

	1
	exp Metabolic Syndrome/

	2
	exp Insulin Resistance/

	3
	((metabolic* or cardiometabolic* or dysmetabolic* or plurimetabolic* or atherometabolic*) adj3 (syndrome* or disorder* or risk factor* or abnormalit* or dysfunction*)).tw.

	4
	MetS*.tw.

	5
	(insulin* adj3 resistan*).tw.

	6
	((reaven* or atherothrombogenic or proatherogenic or obesity dyslipid?emi* or central fat or central obesity or central adiposity or visceral fat or visceral obesity or visceral adiposity or new world or hyperinsulin* or glucose intolerance or "glucose intolerance hypertension obesity" or GHO or "hypertension-hyperglyc?emia-hyperuric?emia" or "dyslipid?emia insulin resistance obesity and high blood pressure" or DROP) adj syndrome*).tw.

	7
	syndrome x.tw.

	8
	android obesity.tw.

	9
	hypertriglycerid?emi* waist.tw.

	10
	"syndrome of affluence".tw.

	11
	((death or deadly) adj quartet).tw.

	12
	"upper-body obesity glucose intolerance hypertriglycerid?emia and hypertension".tw.

	13
	("coronary artery disease hypertension adult onset diabetes obesity and stroke" or "CHAOS").tw.

	14
	metabolic trisyndrome.tw.

	15
	1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14

	16
	exp Dementia/

	17
	dement*.tw.

	18
	alzheimer*.tw.

	19
	16 or 17 or 18

	20
	exp Follow-Up Studies/

	21
	exp Prospective Studies/

	22
	exp Risk Factors/

	23
	exp Longitudinal Studies/

	24
	exp Proportional Hazards Models/

	25
	exp Incidence/

	26
	follow up.tw.

	27
	prospective*.tw.

	28
	longitudinal*.tw.

	29
	predict*.tw.

	30
	inciden*.tw.

	31
	determinant*1.tw.

	32
	hazard*1.tw.

	33
	risk.tw.

	34
	20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33

	35
	15 and 19 and 34






[bookmark: _Toc182650117]Table S2: Embase Search Strategy

	#
	Query

	1
	exp metabolic syndrome X/

	2
	exp cardiometabolic risk/

	3
	exp insulin resistance/

	4
	((metabolic* or cardiometabolic* or dysmetabolic* or plurimetabolic* or atherometabolic*) adj3 (syndrome* or disorder* or risk factor* or abnormalit* or dysfunction*)).tw.

	5
	MetS*.tw.

	6
	(insulin* adj3 resistan*).tw.

	7
	((reaven* or atherothrombogenic or proatherogenic or obesity dyslipid?emi* or central fat or central obesity or central adiposity or visceral fat or visceral obesity or visceral adiposity or new world or hyperinsulin* or glucose intolerance or "glucose intolerance hypertension obesity" or GHO or "hypertension-hyperglyc?emia-hyperuric?emia" or "dyslipid?emia insulin resistance obesity and high blood pressure" or DROP) adj syndrome*).tw.

	8
	syndrome x.tw.

	9
	android obesity.tw.

	10
	hypertriglycerid?emi* waist.tw.

	11
	"syndrome of affluence".tw.

	12
	((death or deadly) adj quartet).tw.

	13
	"upper-body obesity glucose intolerance hypertriglycerid?emia and hypertension".tw.

	14
	("coronary artery disease hypertension adult onset diabetes obesity and stroke" or "CHAOS").tw.

	15
	metabolic trisyndrome.tw.

	16
	1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15

	17
	exp dementia/

	18
	dement*.tw.

	19
	alzheimer*.tw.

	20
	17 or 18 or 19

	21
	exp cohort analysis/

	22
	exp major clinical study/

	23
	exp follow up/

	24
	exp prospective study/

	25
	exp risk factor/

	26
	exp longitudinal study/

	27
	exp proportional hazards model/

	28
	exp incidence/

	29
	follow up.tw.

	30
	prospective*.tw.

	31
	longitudinal*.tw.

	32
	predict*.tw.

	33
	inciden*.tw.

	34
	determinant*1.tw.

	35
	hazard*1.tw.

	36
	risk.tw.

	37
	21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36

	38
	16 and 20 and 37





[bookmark: _Toc182650118]Table S3: PsycINFO Search Strategy

	#
	Query

	1
	exp Metabolic Syndrome/

	2
	((metabolic* or cardiometabolic* or dysmetabolic* or plurimetabolic* or atherometabolic*) adj3 (syndrome* or disorder* or risk factor* or abnormalit* or dysfunction*)).tw.

	3
	MetS*.tw.

	4
	(insulin* adj3 resistan*).tw.

	5
	((reaven* or atherothrombogenic or proatherogenic or obesity dyslipid?emi* or central fat or central obesity or central adiposity or visceral fat or visceral obesity or visceral adiposity or new world or hyperinsulin* or glucose intolerance or "glucose intolerance hypertension obesity" or GHO or "hypertension-hyperglyc?emia-hyperuric?emia" or "dyslipid?emia insulin resistance obesity and high blood pressure" or DROP) adj syndrome*).tw.

	6
	syndrome x.tw.

	7
	android obesity.tw.

	8
	hypertriglycerid?emi* waist.tw.

	9
	"syndrome of affluence".tw.

	10
	((death or deadly) adj quartet).tw.

	11
	"upper-body obesity glucose intolerance hypertriglycerid?emia and hypertension".tw.

	12
	("coronary artery disease hypertension adult onset diabetes obesity and stroke" or "CHAOS").tw.

	13
	metabolic trisyndrome.tw.

	14
	1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13

	15
	exp Dementia/

	16
	dement*.tw.

	17
	alzheimer*.tw.

	18
	15 or 16 or 17

	19
	followup studies/

	20
	prospective studies/

	21
	risk factors/

	22
	exp longitudinal studies/

	23
	follow up.tw.

	24
	prospective*.tw.

	25
	longitudinal*.tw.

	26
	predict*.tw.

	27
	inciden*.tw.

	28
	determinant*1.tw.

	29
	hazard*1.tw.

	30
	risk.tw.

	31
	19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30

	32
	14 and 18 and 31



	[bookmark: _Toc170334415][bookmark: _Toc181807314][bookmark: _Toc182650119][bookmark: _Ref170340521][bookmark: _Toc181807325][bookmark: _Ref170340836][bookmark: _Toc181807342]Table S4: Quality assessment (risk of bias) ratings for all studies included in the systematic review

	Study Author, Publication Year
	Selection Bias
	Study Design
	Confounders
	Blinding
	Data Collection Methods
	Withdrawals and Drop-outs
	Global Rating

	Creavin et al., 201214
	STRONG
	MODERATE
	STRONG
	MODERATE
	STRONG
	WEAK
	MODERATE

	Ekram et al., 202315
	WEAK
	MODERATE
	STRONG
	STRONG
	STRONG
	STRONG
	MODERATE

	Exalto et al., 20156
	MODERATE
	MODERATE
	WEAK
	MODERATE
	STRONG
	STRONG
	MODERATE

	Fan et al., 20177
	MODERATE
	MODERATE
	WEAK
	MODERATE
	WEAK
	STRONG
	WEAK

	Forti et al., 20108
	MODERATE
	MODERATE
	STRONG
	MODERATE
	STRONG
	MODERATE
	STRONG

	Lee et al., 20209
	MODERATE
	MODERATE
	WEAK
	MODERATE
	WEAK
	MODERATE
	WEAK

	Machado-Fragua et al., 202216
	WEAK
	MODERATE
	STRONG
	MODERATE
	STRONG
	STRONG
	MODERATE

	Muller et al., 200710
	WEAK
	MODERATE
	STRONG
	MODERATE
	STRONG
	STRONG
	MODERATE

	Ng et al., 201611
	WEAK
	MODERATE
	STRONG
	MODERATE
	STRONG
	STRONG
	MODERATE

	Peng et al., 201829
	WEAK
	MODERATE
	STRONG
	MODERATE
	STRONG
	STRONG
	MODERATE

	Qureshi et al., 2023 (UK Biobank)27
	WEAK
	MODERATE
	STRONG
	MODERATE
	STRONG
	STRONG
	MODERATE

	Qureshi et al., 2024 (EPIC-Norfolk)28
	STRONG
	MODERATE
	STRONG
	MODERATE
	STRONG
	STRONG
	STRONG

	Raffaitin et al., 200912
	WEAK
	MODERATE
	MODERATE
	MODERATE
	STRONG
	STRONG
	MODERATE

	Solfrizzi et al., 201013
	STRONG
	MODERATE
	STRONG
	MODERATE
	STRONG
	MODERATE
	STRONG














Table S5: Results of included studies for the association between MetS and incident all-cause dementia

	Study author, publication year
	Number and % of MetS cases
	Number and % of incident all-cause dementia
	Effect estimate (95% CI)
	Confounder adjustments

	Creavin et al., 2012130
	NR
	NR
	OR: 1.54 (0.89 - 2.66)#

p = NR
	Age, social class, smoking, alcohol intake, National Adult Reading Test

	Exalto et al., 2015131
	23 (39.0%)
	10 (16.9%)
	HR: 0.50 (0.10 - 2.40)

p = NR
	Age, gender

	Fan et al., 2017132
	1,122 (32.4%)
	76 (2.2%)
	Persistent MetS, HR: 1.12 (0.57 - 2.21), p = 0.752

Improved MetS, HR: 0.88 (0.27 - 2.88), p = 0.829

Worsened MetS, HR: 2.22 (1.32 - 3.72), p = 0.003
	Age, sex, smoking, alcohol intake, physical activity, betel quid chewing, heart disease, stroke, depression

	Forti et al., 2010133
	<75 years: 133 (28.5%)

≥75 years: 63 (22.3%)
	<75 years: 35 (7.5%)

≥75 years: 52 (18.3%)
	 <75 years: HR: 0.74 (0.34 - 1.63)

p = NR

≥75 years: HR: 0.54 (0.25 - 1.15)

p = 0.11
	Age, sex, education, APOE-ε4 carrier status, physical activity, hyperhomocysteinemia, and inflammation status, history of cardiovascular disease, history of stroke

	Lee et al., 2020134
	1,880,175 (45.8%) 
	~19,286 (0.5%)||
	HR: 1.12 (1.11 - 1.14)

p = NR
	Age, sex, smoking, alcohol intake, physical activity, stroke, depression, chronic kidney disease

	Ng et al., 2016135
	443(29.2%)*
	26 (1.3%)
	HR: 1.37 (0.60 - 3.12), p = 0.49
	Sex, age, education, APOE-ε4 carrier status, smoking, and physical/social/productive activities score

	Muller et al., 2007136
	1,005 (54.8%)
	236 (12.9%)
	HR: 0.9 (0.60 - 1.10)

p > 0.1&
	Age, sex, education, ethnicity, APOE-ε4 carrier status, smoking, cohort

	Raffaitin et al., 2009137
	NR
	208 (2.9%)
	HR: 1.28 (0.92 - 1.80)

p = 0.15 
	Age, gender, education, study centre

	Solfrizzi et al., 2010138
	918 (43.8%)
	88 (4.2%)
	HR: 1.00 (0.61 - 1.65)

p = NR
	Age, sex, education, alcohol intake, smoking, fibrinogen, non-HDL cholesterol, ratio of apolipoprotein B to apolipoprotein A-I, coronary artery disease, stroke

	Machado-Fragua et al., 2022139
	Age <60: 
1,302 (17.9%)

Age 60-69: 
2,111 (31.7%)

Age ≥70: 
1,787 (49.5%)
	Age <60: 
393 (5.4%)

Age 60-69: 
417 (6.3%)

Age ≥70: 
264 (7.3%)
	Age <60: 
HR: 1.23 (0.96 - 1.57)

p = 0.098&

Age 60-69: 
HR: 1.14 (0.91 - 1.42)

p = 0.247&

Age ≥70: 
HR: 1.10 (0.86 - 1.40)

p = 0.495&
	Age, sex, education, ethnicity, birth cohort, smoking, alcohol intake, fruit and vegetable intake, physical activity

	Qureshi et al., 2023140
	73,510 (41.7%)
	5,255 (3.0%)
	HR: 1.12 (1.06 - 1.18)

p < 0.0001&
	Age, sex, ethnicity, education, Townsend deprivation index score, household income, smoking, alcohol intake, physical activity, APOE-ε4 carrier status.

	Qureshi et al., 2024141
	7,019 (34.8%)
	2,653 (13.2%)
	HR: 1.11 (1.01-1.21)

p < 0.0001&
	Age, sex, Townsend deprivation index, education, smoking status, alcohol intake frequency, physical activity, and APOE-ε4 carrier status

	Ekram et al., 2023142
	NR
	524 (3.1%)
	SHR: 0.96 (0.74 - 1.26)$$

p = NR
	Age, gender, ethnicity, education, smoking, alcohol intake, chronic kidney disease, depression, previous cancer history
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[bookmark: _Toc170334416][bookmark: _Toc181807315][bookmark: _Toc182650120]
MetS: Metabolic syndrome, NCEP-ATP III: National Cholesterol Education Program - Adult Treatment Panel III, NR: Not reported, OR: Odds Ratio, HR: Hazard Ratio, CI: Confidence Interval, HDL: High density lipoprotein, APOE: Apolipoprotein E, SHR: Sub-distribution Hazard Ratio

||: Calculated based on other available data, *: Reported for 1,936 participants in supplementary analysis, &: Additional information provided by the authors, #: among phase 2 participants (n=2,398) – chosen based on balance between longest follow-up and largest sample size, $$: based on a subset of non-frail participants in a sample of 16,965 participants.


Table S6: Results of included studies for the association between MetS and incident Alzheimer's disease 

	Study author, publication year
	Number and % of MetS cases
	Number and % of incident AD
	Effect estimate (95% CI) 
	Confounder adjustments

	Forti et al., 2010133
	<75 years: 133 (28.5%)

≥75 years: 63 (22.3%)
	<75 years: 18 (3.9%)

≥75 years: 35 (12.4%)
	 <75 years: HR: 0.84 (0.29 - 2.44)

p = NR

≥75 years: HR: 0.33 (0.12 - 0.94)

p = 0.04
	Age, sex, education, APOE-ε4 carrier status, physical activity, hyperhomocysteinemia, and inflammation status, history of cardiovascular disease, history of stroke

	Lee et al., 2020134
	 1,880,175 (45.8%) 
	~14,509 (0.4%)||
	HR: 1.09 (1.07 - 1.11)

p = NR
	Age, sex, smoking, alcohol intake, physical activity, stroke, depression, chronic kidney disease

	Muller et al., 2007136
	1,005 (54.8%) 
	147 (8.0%) 

	HR: 0.90 (0.60 - 1.30)

p > 0.1&
	Age, sex, education, ethnicity, APOE-ε4 carrier status, smoking, cohort

	Raffaitin et al., 2009137
	NR
	134 (1.9%)
	HR: 0.81 (0.50 - 1.31)

p = 0.39 
	Age, gender, education, study centre

	Solfrizzi et al., 2010138
	918 (43.8%)
	47 (2.2%)
	HR: 0.83 (0.42 - 1.63)

p = NR
	Age, sex, education, alcohol intake, smoking, fibrinogen, non-HDL cholesterol, ratio of apolipoprotein B to apolipoprotein A-I, coronary artery disease, stroke


[bookmark: _Toc170334417][bookmark: _Toc181807316][bookmark: _Toc182650121]
MetS: Metabolic syndrome, NCEP-ATP III: National Cholesterol Education Program - Adult Treatment Panel III, HR: Hazard Ratio, CI: Confidence Interval, HDL: High density lipoprotein, APOE: Apolipoprotein E, AD: Alzheimer's disease, NR: Not Reported, ||: Calculated based on other available data, &: Additional information provided by the authors.

Table S7: Results of included studies for the association between MetS and incident vascular dementia

	Study author, publication year
	Number and % of MetS cases
	Number and % of incident VaD
	 Effect estimate (95% CI) 
	Confounder adjustments

	Forti et al., 2010133
	<75 years: 133 (28.5%)

≥75 years: 63 (22.3%)
	<75 years: 14 (3.0%)

≥75 years: 15 (5.3%)
	<75 years: HR: 0.79 (0.23 - 2.79)

≥75 years: HR: 1.54 (0.42 - 5.69)

p = 0.51
	Age, sex, education, APOE-ε4 carrier status, physical activity, hyperhomocysteinemia, and inflammation status, history of cardiovascular disease, history of stroke

	Lee et al., 2020134
	 1,880,175 (45.8%) 
	~2,475 (0.06%)||
	HR: 1.27 (1.22 - 1.32)

p = NR
	Age, sex, smoking, alcohol intake, physical activity, stroke, depression, chronic kidney disease

	Muller et al., 2007136
	1,005 (54.8%)
	73 (4.0%)
	HR: 0.80 (0.50 - 1.30)

p > 0.1&
	Age, sex, education, ethnicity, APOE-ε4 carrier status, smoking, cohort

	Raffaitin et al., 2009137
	NR
	40 (0.6%)
	HR: 2.42 (1.24 - 4.73)

p = 0.01
	Age, gender, education, study centre

	Solfrizzi et al., 2010138
	918 (43.8%)
	25 (1.2%)
	HR: 3.71 (1.40 - 9.83)

p = NR
	Age, sex, education, alcohol intake, smoking, fibrinogen, non-HDL cholesterol, ratio of apolipoprotein B to apolipoprotein A-I, coronary artery disease, stroke



[bookmark: _Toc170334418][bookmark: _Toc181807317][bookmark: _Toc182650122]MetS: Metabolic syndrome, NCEP-ATP III: National Cholesterol Education Program - Adult Treatment Panel III,  HR: Hazard Ratio, CI: Confidence Interval, HDL: High density lipoprotein, APOE: Apolipoprotein E, VaD: Vascular dementia, NR: Not Reported. 

||: Calculated based on other available data, &: Additional information provided by the authors.

Table S8: Results of included studies for the association between MetS and other dementias

	Study author, publication year
	Number and % of MetS cases
	Number and % of incident dementia
	 Effect estimate (95% CI) 
	Confounder adjustments

	Peng et al., 2018143
	204 (25.9%)
	105 (13.3%)
	Parkinson's Disease Dementia: 

OR: 2.12 (1.57 - 2.83)

p = 0.003
	Age, sex, education, body mass index, coronary artery disease, lacunar infarction, white matter lesions, smoking, alcohol intake, baseline UPDRS score and H&Y stage

	Solfrizzi et al., 2010138
	918 (43.8%)
	16 (0.8%)
	Other dementias^#:

HR: 0.23 (0.06 - 1.08)

p = NR
	Age, sex, education, alcohol intake, smoking, fibrinogen, non-HDL cholesterol, ratio of apolipoprotein B to apolipoprotein A-I, coronary artery disease, stroke

	
MetS: Metabolic syndrome, NCEP-ATP III: National Cholesterol Education Program - Adult Treatment Panel III, OR: Odds Ratio, HR: Hazard Ratio, CI: Confidence Interval, UPDRS: Unified Parkinson's Disease Rating Scale, H & Y Stage: Hoehn and Yahr Stage, HDL: High density lipoprotein, APOE: Apolipoprotein E, VaD: Vascular dementia, ^#: Defined as dementia in other diseases classified elsewhere (e.g., dementia in Pick's disease, Creutzfeldt - Jakob disease, Huntington's disease, Parkinson's disease, human immunodeficiency virus [HIV], or other disease), NR: Not Reported



[bookmark: _Toc182650123]Figure S1: Subgroup meta-analysis according to age group (restricted to studies of participants aged 65+ years)
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Abbreviations: CI = Confidence Interval; df = Degrees of Freedom
Note: Pooled estimates were calculated using random-effects meta-analysis models





[bookmark: _Toc182650124]Figure S2: Subgroup meta-analysis according to metabolic syndrome criteria used in studies – Studies using the NCEP-ATP III criteria

[image: ]

Abbreviations: CI = Confidence Interval; df = Degrees of Freedom
Note: Pooled estimates were calculated using random-effects meta-analysis models






[bookmark: _Toc182650125]Figure S3: Subgroup meta-analysis according to metabolic syndrome criteria used in studies for all-cause dementia – Studies using the 2009 Harmonized Criteria

[image: ]

Abbreviations: CI = Confidence Interval; df = Degrees of Freedom
Note: Pooled estimates were calculated using random-effects meta-analysis models





























[bookmark: _Toc182650126]Figure S4: Subgroup meta-analysis according to ethnicity – Predominantly White populations
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Abbreviations: CI = Confidence Interval; df = Degrees of Freedom
Note: Pooled estimates were calculated using random-effects meta-analysis models


[bookmark: _Toc182650127]Figure S5: Subgroup meta-analysis according to ethnicity – Predominantly Non-White populations

[image: ]

Abbreviations: CI = Confidence Interval; df = Degrees of Freedom
Note: Pooled estimates were calculated using random-effects meta-analysis models












[bookmark: _Toc182650128]Figure S6: Subgroup meta-analysis according to study quality – Excluding weak studies

[image: ]


Abbreviations: CI = Confidence Interval; df = Degrees of Freedom
Note: Pooled estimates were calculated using random-effects meta-analysis models



[bookmark: _Toc182650129]Figure S7: Meta-analysis excluding studies without clinical adjudication of dementia diagnosis
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Abbreviations: CI = Confidence Interval; df = Degrees of Freedom
Note: Pooled estimates were calculated using random-effects meta-analysis models
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Figure S8: Meta-analysis excluding studies that adjusted for intermediate outcomes (stroke or cardiovascular disease) in the association between MetS and vascular dementia
[image: ]
Abbreviations: CI = Confidence Interval; df = Degrees of Freedom
Note: Pooled estimates were calculated using random-effects meta-analysis models



Figure S9: Meta-analysis excluding US studies (i.e., Muller, 2007) 
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Abbreviations: CI = Confidence Interval; df = Degrees of Freedom
Note: Pooled estimates were calculated using random-effects meta-analysis models


Figure S10: Meta-analysis of studies investigating the association of MetS trajectories and risk of incident all-cause dementia
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Abbreviations: CI = Confidence Interval; df = Degrees of Freedom
Note: Pooled estimates were calculated using random-effects meta-analysis models
Figure S11: Meta-analysis of studies investigating the association between the (categorical) number of MetS components present and risk of all-cause dementia
[image: ]
Abbreviations: CI = Confidence Interval; df = Degrees of Freedom
Note: Pooled estimates were calculated using random-effects meta-analysis models
Figure S12: Funnel plot of studies investigating the association of MetS and risk of incident A) All-cause dementia; B) Alzheimer’s disease; and C) Vascular dementia
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Precision = Standard Error; Effect Sizes = Hazard Ratios

[bookmark: _Toc182650130]Table S9: Egger’s test results for publication bias in meta-analyses of all-cause dementia


	Outcome
	t-value
	Degrees of freedom
	p-value
	Bias estimate
	Standard error
	Tau²

	All-cause dementia
	-1.97
	9
	0.0798
	-0.56
	0.2838
	0.691
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Total (95% CI)

Heterogeneity: Tau

2

 = 0.085; Chi

2

 = 3.98, df = 3 (P = 0.26); I

2

 = 25%

Test for overall effect: Z = 2.53 (P = 0.01)

Forti, 2010 (65−74 years)

Forti, 2010 (75+ years)

Raffaitin, 2009

Solfrizzi, 2010

Weight (%)

17.12%

15.93%

41.67%

25.28%

Hazard Ratio [95% CI]

2.08 [1.18, 3.67]

0.79 [0.23, 2.79]

1.54 [0.42, 5.69]

2.42 [1.24, 4.73]

3.71 [1.40, 9.83]

0.5 1 2 10

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

     

A) All−cause dementia

B) Alzheimer's disease

C) Vascular Dementia


image5.emf
A) All-cause dementia Hazard Ratio

Study Author, Year  Weight (%) Hazard Ratio [95% ClI] IV, Random, 95% ClI

Lee, 2020 59.69% 1.12[1.11, 1.14]

Muller, 2007 32.17% 0.90 [0.60, 1.10] :

Ng, 2016 8.13% 1.37[0.60, 3.12] —

Total (95% CI) 1.03[0.80, 1.33] L
Heterogeneity: Tau? = 0.028; Chi? = 4.64, df = 2 (P = 0.10); I> = 57% ' ! ! ! '
Test for overall effect: Z = 0.22 (P = 0.82) 0.25 0.5 1 2 3

Reduced risk  Increased risk

B) Alzheimer's disease Hazard Ratio

Study Author, Year  Weight (%) Hazard Ratio [95% ClI] IV, Random, 95% ClI

Lee, 2020 93.91% 1.09[1.07, 1.11]

Muller, 2007 6.09% 0.90 [0.60, 1.30] —

Total (95% CI) 1.08 [0.97, 1.19] o
Heterogeneity: Tau? = 0.003; Chi? = 1.13, df = 1 (P = 0.29); I? = 12% ! ! '
Test for overall effect: Z = 1.46 (P = 0.15) 0.25 0.5 1 2

Reduced risk  Increased risk

C) Vascular Dementia _
Hazard Ratio

Study Author, Year  Weight (%) Hazard Ratio [95% CI] IV, Random, 95% ClI

Lee, 2020 64.34% 1.27 [1.22, 1.32]

Muller, 2007 35.66% 0.80 [0.50, 1.30] —l——

Total (95% Cl) 1.08 [0.71, 1.65] ——

Heterogeneity: Tau? = 0.073; Chi? = 3.44, df = 1 (P = 0.06); IZ = 71% ! ! ! '
Test for overall effect: Z =0.35 (P = 0.72) 0.5 1 2 10

Reduced risk Increased risk









Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0.028; Chi

2

 = 4.64, df = 2 (P = 0.10); I

2

 = 57%

Test for overall effect: Z = 0.22 (P = 0.82)

Lee, 2020

Muller, 2007

Ng, 2016

Weight (%)

59.69%

32.17%

8.13%

Hazard Ratio [95% CI]

1.03 [0.80, 1.33]

1.12 [1.11, 1.14]

0.90 [0.60, 1.10]

1.37 [0.60, 3.12]

0.25 0.5 1 2 3

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0.003; Chi

2

 = 1.13, df = 1 (P = 0.29); I

2

 = 12%

Test for overall effect: Z = 1.46 (P = 0.15)

Lee, 2020

Muller, 2007

Weight (%)

93.91%

6.09%

Hazard Ratio [95% CI]

1.08 [0.97, 1.19]

1.09 [1.07, 1.11]

0.90 [0.60, 1.30]

0.25 0.5 1 2

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0.073; Chi

2

 = 3.44, df = 1 (P = 0.06); I

2

 = 71%

Test for overall effect: Z = 0.35 (P = 0.72)

Lee, 2020

Muller, 2007

Weight (%)

64.34%

35.66%

Hazard Ratio [95% CI]

1.08 [0.71, 1.65]

1.27 [1.22, 1.32]

0.80 [0.50, 1.30]

0.5 1 2 10

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

A) All−cause dementia

B) Alzheimer's disease

C) Vascular Dementia


image6.emf
A) All-cause dementia

Hazard Ratio

Study Author, Year Weight (%) Hazard Ratio [95% CI] IV, Random, 95% CI
Exalto, 2015 0.19% 0.50 [0.10, 2.40] .

Forti, 2010 (65-74 years) 0.77% 0.74[0.34, 1.63] .

Forti, 2010 (75+ years) 0.81% 0.54 [0.25, 1.15] . :
Machado-Fragua, 2022 8.40% 1.14[0.91, 1.42] T

Muller, 2007 4.81% 0.90 [0.60, 1.10] —a

Ng, 2016 0.69% 1.37 [0.60, 3.12] —

Qureshi, 2023 (UK Biobank) 47.42% 1.12[1.06, 1.18]

Qureshi, 2024 (EPIC-Norfolk)  31.07% 1.11[1.01, 1.21]

Raffaitin, 2009 3.97% 1.28 [0.92, 1.80] —e—
Solfrizzi, 2010 1.87% 1.00 [0.61, 1.65] ;

Total (95% ClI) 1.09 [1.02, 1.17] *

Heterogeneity: Tau? = 0.002; Chi? = 10.84, df = 9 (P = 0.29); I> = 17% ' ! ! '
Test for overall effect: Z = 2.52 (P = 0.01) 0.25 0.5 1 2 3

Reduced risk  Increased risk

B) Alzheimer's disease
Hazard Ratio

Study Author, Year Weight (%) Hazard Ratio [95% CI] IV, Random, 95% CI

Forti, 2010 (65-74 years) 5.88% 0.84 [0.29, 2.44] .

Forti, 2010 (75+ years) 6.29% 0.33[0.12, 0.94] . ;

Muller, 2007 44.60% 0.90 [0.60, 1.30] —
Raffaitin, 2009 28.74% 0.81[0.50, 1.31] £

Solfrizzi, 2010 14.50% 0.83[0.42, 1.63] -+

Total (95% CI) 0.80 [0.62, 1.04] ———
Heterogeneity: Tau® = 0; Chi® = 3.00, df = 4 (P = 0.56); I* = 0% I ! I
Test for overall effect: Z =-1.69 (P = 0.09) 0.25 0.5 1 2

Reduced risk  Increased risk

C) Vascular Dementia

Hazard Ratio

Study Author, Year Weight (%) Hazard Ratio [95% CI] IV, Random, 95% CI

Forti, 2010 (65-74 years) 15.04% 0.79[0.23, 2.79] —~+ :

Forti, 2010 (75+ years) 14.35% 1.54[0.42, 5.69] =

Muller, 2007 27.47% 0.80[0.50, 1.30] — &

Raffaitin, 2009 24.17% 2.42[1.24, 4.73] —4

Solfrizzi, 2010 18.96% 3.71[1.40, 9.83] L

Total (95% CI) 1.54 [0.79, 3.00] —

Heterogeneity: Tau? = 0.359; Chi? = 12.24, df = 4 (P = 0.02); I = 67% ! ! '
Test for overall effect: Z = 1.27 (P = 0.20) 0.5 1 2 10

Reduced risk  Increased risk









Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0.002; Chi

2

 = 10.84, df = 9 (P = 0.29); I

2

 = 17%

Test for overall effect: Z = 2.52 (P = 0.01)

Exalto, 2015

Forti, 2010 (65−74 years)

Forti, 2010 (75+ years)

Machado−Fragua, 2022

Muller, 2007

Ng, 2016

Qureshi, 2023 (UK Biobank)

Qureshi, 2024 (EPIC−Norfolk)

Raffaitin, 2009

Solfrizzi, 2010

Weight (%)

0.19%

0.77%

0.81%

8.40%

4.81%

0.69%

47.42%

31.07%

3.97%

1.87%

Hazard Ratio [95% CI]

1.09 [1.02, 1.17]

0.50 [0.10, 2.40]

0.74 [0.34, 1.63]

0.54 [0.25, 1.15]

1.14 [0.91, 1.42]

0.90 [0.60, 1.10]

1.37 [0.60, 3.12]

1.12 [1.06, 1.18]

1.11 [1.01, 1.21]

1.28 [0.92, 1.80]

1.00 [0.61, 1.65]

0.25 0.5 1 2 3

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0; Chi

2

 = 3.00, df = 4 (P = 0.56); I

2

 = 0%

Test for overall effect: Z = −1.69 (P = 0.09)

Forti, 2010 (65−74 years)

Forti, 2010 (75+ years)

Muller, 2007

Raffaitin, 2009

Solfrizzi, 2010

Weight (%)

5.88%

6.29%

44.60%

28.74%

14.50%

Hazard Ratio [95% CI]

0.80 [0.62, 1.04]

0.84 [0.29, 2.44]

0.33 [0.12, 0.94]

0.90 [0.60, 1.30]

0.81 [0.50, 1.31]

0.83 [0.42, 1.63]

0.25 0.5 1 2

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0.359; Chi

2

 = 12.24, df = 4 (P = 0.02); I

2

 = 67%

Test for overall effect: Z = 1.27 (P = 0.20)

Forti, 2010 (65−74 years)

Forti, 2010 (75+ years)

Muller, 2007

Raffaitin, 2009

Solfrizzi, 2010

Weight (%)

15.04%

14.35%

27.47%

24.17%

18.96%

Hazard Ratio [95% CI]

1.54 [0.79, 3.00]

0.79 [0.23, 2.79]

1.54 [0.42, 5.69]

0.80 [0.50, 1.30]

2.42 [1.24, 4.73]

3.71 [1.40, 9.83]

0.5 1 2 10

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

     

A) All−cause dementia

B) Alzheimer's disease

C) Vascular Dementia


image7.emf
A) All-cause dementia

Hazard Ratio

Study Author, Year Weight (%) Hazard Ratio [95% CI] IV, Random, 95% CI
Forti, 2010 (65-74 years) 8.61% 0.74[0.34, 1.63] &
Forti, 2010 (75+ years) 9.00% 0.54 [0.25, 1.15] L :
Muller, 2007 29.98% 0.90[0.60, 1.10] —
Ng, 2016 7.90% 1.37 [0.60, 3.12] =
Raffaitin, 2009 27.28% 1.28 [0.92, 1.80] =
Solfrizzi, 2010 17.23% 1.00 [0.61, 1.65] —
Total (95% CI) 0.95[0.74, 1.22] ’
Heterogeneity: Tau? = 0.031: Chi? = 7.48, df = 5 (P = 0.1876); I = 33% ' ! ! ! '
Test for overall effect: Z = -0.39 (P = 0.6985) 0.25 05 1 2 3
Reduced risk  Increased risk
B) Alzheimer's disease
Hazard Ratio
Study Author, Year Weight (%) Hazard Ratio [95% CI] IV, Random, 95% CI
Forti, 2010 (65-74 years) 5.88% 0.84 [0.29, 2.44] .
Forti, 2010 (75+ years) 6.29% 0.33[0.12, 0.94] . ;
Muller, 2007 44.60% 0.90 [0.60, 1.30] —
Raffaitin, 2009 28.74% 0.81[0.50, 1.31] 5
Solfrizzi, 2010 14.50% 0.83[0.42, 1.63] s
Total (95% CI) 0.80[0.62, 1.04] ——
Heterogeneity: Tau? = 0; Chi® = 3.00, df = 4 (P = 0.5572); I> = 0% ' ! '
0.25 0.5 1 2

Test for overall effect: Z = -1.69 (P = 0.0912)

C) Vascular Dementia

Reduced risk  Increased risk

Hazard Ratio

Study Author, Year Weight (%) Hazard Ratio [95% CI] IV, Random, 95% CI

Forti, 2010 (65-74 years) 15.04% 0.79[0.23, 2.79] & ;

Forti, 2010 (75+ years) 14.35% 1.54[0.42, 5.69] =

Muller, 2007 27.47% 0.80 [0.50, 1.30] — &

Raffaitin, 2009 24.17% 2.42 [1.24, 4.73] —

Solfrizzi, 2010 18.96% 3.71[1.40, 9.83] L

Total (95% ClI) 1.54[0.79, 3.00] ———

Heterogeneity: Tau? = 0.359: Chi? = 12.24, df = 4 (P = 0.0157): I> = 67% ' ! '
0.5 1 2 10

Test for overall effect: Z = 1.27 (P = 0.2023)
Reduced risk

Increased risk









Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0.031; Chi

2

 = 7.48, df = 5 (P = 0.1876); I

2

 = 33%

Test for overall effect: Z = −0.39 (P = 0.6985)

Forti, 2010 (65−74 years)

Forti, 2010 (75+ years)

Muller, 2007

Ng, 2016

Raffaitin, 2009

Solfrizzi, 2010

Weight (%)

8.61%

9.00%

29.98%

7.90%

27.28%

17.23%

Hazard Ratio [95% CI]

0.95 [0.74, 1.22]

0.74 [0.34, 1.63]

0.54 [0.25, 1.15]

0.90 [0.60, 1.10]

1.37 [0.60, 3.12]

1.28 [0.92, 1.80]

1.00 [0.61, 1.65]

0.25 0.5 1 2 3

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0; Chi

2

 = 3.00, df = 4 (P = 0.5572); I

2

 = 0%

Test for overall effect: Z = −1.69 (P = 0.0912)

Forti, 2010 (65−74 years)

Forti, 2010 (75+ years)

Muller, 2007

Raffaitin, 2009

Solfrizzi, 2010

Weight (%)

5.88%

6.29%

44.60%

28.74%

14.50%

Hazard Ratio [95% CI]

0.80 [0.62, 1.04]

0.84 [0.29, 2.44]

0.33 [0.12, 0.94]

0.90 [0.60, 1.30]

0.81 [0.50, 1.31]

0.83 [0.42, 1.63]

0.25 0.5 1 2

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0.359; Chi

2

 = 12.24, df = 4 (P = 0.0157); I

2

 = 67%

Test for overall effect: Z = 1.27 (P = 0.2023)

Forti, 2010 (65−74 years)

Forti, 2010 (75+ years)

Muller, 2007

Raffaitin, 2009

Solfrizzi, 2010

Weight (%)

15.04%

14.35%

27.47%

24.17%

18.96%

Hazard Ratio [95% CI]

1.54 [0.79, 3.00]

0.79 [0.23, 2.79]

1.54 [0.42, 5.69]

0.80 [0.50, 1.30]

2.42 [1.24, 4.73]

3.71 [1.40, 9.83]

0.5 1 2 10

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

     

A) All−cause dementia

B) Alzheimer's disease

C) Vascular Dementia


image8.emf
Hazard Ratio

Study Author, Year Weight (%) Hazard Ratio [95% CI] IV, Random, 95% CI
Muller, 2007 52.37% 0.80 [0.50, 1.30] —I——
Raffaitin, 2009 47.63% 2.42[1.24,4.73] ; &
Total (95% ClI) 1.36 [0.46, 4.00] ’
| |

Heterogeneity: Tau” = 0.517; Chi’ = 6.87, df = 1 (P = 0.0088); I* = 85%
Test for overall effect: Z = 0.56 (P = 0.5743)

0.5 1 2

Reduced risk  Increased risk

10









Study Author, Year Total (95% CI) Heterogeneity: Tau2 = 0.031; Chi2 = 7.48, df = 5 (P = 0.1876); I2 = 33% Test for overall effect: Z = −0.39 (P = 0.6985) Forti, 2010 (65−74 years) Forti, 2010 (75+ years) Muller, 2007 Ng, 2016 Raffaitin, 2009 Solfrizzi, 2010 Weight (%) 8.61% 9.00% 29.98% 7.90% 27.28% 17.23% Hazard Ratio [95% CI] 0.95 [0.74, 1.22] 0.74 [0.34, 1.63] 0.54 [0.25, 1.15] 0.90 [0.60, 1.10] 1.37 [0.60, 3.12] 1.28 [0.92, 1.80] 1.00 [0.61, 1.65] 0.25 0.5 1 2 3 Hazard Ratio IV, Random, 95% CI Reduced risk Increased risk Study Author, Year Total (95% CI) Heterogeneity: Tau2 = 0; Chi2 = 3.00, df = 4 (P = 0.5572); I2 = 0% Test for overall effect: Z = −1.69 (P = 0.0912) Forti, 2010 (65−74 years) Forti, 2010 (75+ years) Muller, 2007 Raffaitin, 2009 Solfrizzi, 2010 Weight (%) 5.88% 6.29% 44.60% 28.74% 14.50% Hazard Ratio [95% CI] 0.80 [0.62, 1.04] 0.84 [0.29, 2.44] 0.33 [0.12, 0.94] 0.90 [0.60, 1.30] 0.81 [0.50, 1.31] 0.83 [0.42, 1.63] 0.25 0.5 1 2 Hazard Ratio IV, Random, 95% CI Reduced risk Increased risk

Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0.517; Chi

2

 = 6.87, df = 1 (P = 0.0088); I

2

 = 85%

Test for overall effect: Z = 0.56 (P = 0.5743)

Muller, 2007

Raffaitin, 2009

Weight (%)

52.37%

47.63%

Hazard Ratio [95% CI]

1.36 [0.46, 4.00]

0.80 [0.50, 1.30]

2.42 [1.24, 4.73]

0.5 1 2 10

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

      A) All−cause dementia B) Alzheimer's disease C) Vascular Dementia


image9.emf
A) All-cause dementia

Hazard Ratio

Study Author, Year Weight (%) Hazard Ratio [95% CI] IV, Random, 95% CI
Exalto, 2015 0.01% 0.50 [0.10, 2.40]

Forti, 2010 (65-74 years) 0.03% 0.74 [0.34, 1.63]

Forti, 2010 (75+ years) 0.03% 0.54 [0.25, 1.15]

Lee, 2020 91.71% 1.121.11, 1.14]
Machado-Fragua, 2022 0.33% 1.14[0.91, 1.42] -

Ng, 2016 0.02% 1.37 [0.60, 3.12] —

Qureshi, 2023 (UK Biobank) 5.67% 1.12[1.06, 1.18] -

Qureshi, 2024 (EPIC-Norfolk) 2.00% 1.11[1.01, 1.21] e

Raffaitin, 2009 0.14% 1.28[0.92, 1.80] T
Solfrizzi, 2010 0.07% 1.00[0.61, 1.65] —t—

Total (95% CI) 1.12[1.11, 1.14] \

Heterogeneity: Tau? = 0; Chi’* = 6.96, df = 9 (P = 0.6417); I = 0% I ! ! I
Test for overall effect: Z =17.94 (P < 0.0001) 0.25 05 1 2 3

Reduced risk  Increased risk

B) Alzheimer's disease
Hazard Ratio

Study Author, Year Weight (%) Hazard Ratio [95% CI] IV, Random, 95% CI

Forti, 2010 (65-74 years) 7.25% 0.84 [0.29, 2.44] l

Forti, 2010 (75+ years) 7.68% 0.33[0.12, 0.94] ®

Lee, 2020 48.05% 1.09 [1.07, 1.11]
Raffaitin, 2009 22.36% 0.81[0.50, 1.31] .-

Solfrizzi, 2010 14.65% 0.83[0.42, 1.63] &

Total (95% Cl) 0.88 [0.64, 1.20] e
Heterogeneity: Tau? = 0.052; Chi? = 7.34, df = 4 (P = 0.1190); I” = 45% ' ! ! '
Test for overall effect: Z = -0.82 (P = 0.4125) 0.25 0.5 1 2

Reduced risk  Increased risk

C) Vascular Dementia

Hazard Ratio

Study Author, Year Weight (%) Hazard Ratio [95% CI] IV, Random, 95% CI

Forti, 2010 (65-74 years) 10.67% 0.79[0.23, 2.79] - :

Forti, 2010 (75+ years) 10.00% 1.54[0.42, 5.69] s

Lee, 2020 41.59% 1.27 [1.22,1.32]

Raffaitin, 2009 22.70% 2.42 [1.24, 4.73] —8

Solfrizzi, 2010 15.04% 3.71[1.40, 9.83] &

Total (95% Cl) 1.68 [1.05, 2.69] ——

Heterogeneity: Tau? = 0.139; Chi? = 8.81, df = 4 (P = 0.0660); I> = 55% ! ! '
Test for overall effect: Z = 2.14 (P = 0.0320) 0.5 1 2 10

Reduced risk  Increased risk









Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0; Chi

2

 = 6.96, df = 9 (P = 0.6417); I

2

 = 0%

Test for overall effect: Z = 17.94 (P < 0.0001)

Exalto, 2015

Forti, 2010 (65−74 years)

Forti, 2010 (75+ years)

Lee, 2020

Machado−Fragua, 2022

Ng, 2016

Qureshi, 2023 (UK Biobank)

Qureshi, 2024 (EPIC−Norfolk)

Raffaitin, 2009

Solfrizzi, 2010

Weight (%)

0.01%

0.03%

0.03%

91.71%

0.33%

0.02%

5.67%

2.00%

0.14%

0.07%

Hazard Ratio [95% CI]

1.12 [1.11, 1.14]

0.50 [0.10, 2.40]

0.74 [0.34, 1.63]

0.54 [0.25, 1.15]

1.12 [1.11, 1.14]

1.14 [0.91, 1.42]

1.37 [0.60, 3.12]

1.12 [1.06, 1.18]

1.11 [1.01, 1.21]

1.28 [0.92, 1.80]

1.00 [0.61, 1.65]

0.25 0.5 1 2 3

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0.052; Chi

2

 = 7.34, df = 4 (P = 0.1190); I

2

 = 45%

Test for overall effect: Z = −0.82 (P = 0.4125)

Forti, 2010 (65−74 years)

Forti, 2010 (75+ years)

Lee, 2020

Raffaitin, 2009

Solfrizzi, 2010

Weight (%)

7.25%

7.68%

48.05%

22.36%

14.65%

Hazard Ratio [95% CI]

0.88 [0.64, 1.20]

0.84 [0.29, 2.44]

0.33 [0.12, 0.94]

1.09 [1.07, 1.11]

0.81 [0.50, 1.31]

0.83 [0.42, 1.63]

0.25 0.5 1 2

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0.139; Chi

2

 = 8.81, df = 4 (P = 0.0660); I

2

 = 55%

Test for overall effect: Z = 2.14 (P = 0.0320)

Forti, 2010 (65−74 years)

Forti, 2010 (75+ years)

Lee, 2020

Raffaitin, 2009

Solfrizzi, 2010

Weight (%)

10.67%

10.00%

41.59%

22.70%

15.04%

Hazard Ratio [95% CI]

1.68 [1.05, 2.69]

0.79 [0.23, 2.79]

1.54 [0.42, 5.69]

1.27 [1.22, 1.32]

2.42 [1.24, 4.73]

3.71 [1.40, 9.83]

0.5 1 2 10

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

     

A) All−cause dementia

B) Alzheimer's disease

C) Vascular Dementia


image10.emf
Hazard Ratio

Study Author, Year Weight (%) Hazard Ratio [95% CI] IV, Random, 95% CI

Fan, 2017 0.06% 1.12 [0.57, 2.21]

Lee, 2020 97.50% 1.18 [1.16, 1.20]

Qureshi, 2024 (EPIC-Norfolk) 2.44% 1.26 [1.13, 1.40] B

Total (95% Cl) 1.18 [1.16, 1.20] )

Heterogeneity: Tau? = 0; Chi? = 1.36, df = 2 (P = 0.5070); I = 0% ! ! '
0.5 1 2

Test for overall effect: Z = 19.54 (P < 0.0001)

Reduced risk

Increased risk
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Study Author, Year Total (95% CI) Heterogeneity: Tau2 = 0; Chi2 = 6.96, df = 9 (P = 0.6417); I2 = 0% Test for overall effect: Z = 17.94 (P < 0.0001) Exalto, 2015 Forti, 2010 (65−74 years) Forti, 2010 (75+ years) Lee, 2020 Machado−Fragua, 2022 Ng, 2016 Qureshi, 2023 (UK Biobank) Qureshi, 2024 (EPIC−Norfolk) Raffaitin, 2009 Solfrizzi, 2010 Weight (%) 0.01% 0.03% 0.03% 91.71% 0.33% 0.02% 5.67% 2.00% 0.14% 0.07% Hazard Ratio [95% CI] 1.12 [1.11, 1.14] 0.50 [0.10, 2.40] 0.74 [0.34, 1.63] 0.54 [0.25, 1.15] 1.12 [1.11, 1.14] 1.14 [0.91, 1.42] 1.37 [0.60, 3.12] 1.12 [1.06, 1.18] 1.11 [1.01, 1.21] 1.28 [0.92, 1.80] 1.00 [0.61, 1.65] 0.25 0.5 1 2 3 Hazard Ratio IV, Random, 95% CI Reduced risk Increased risk Study Author, Year Total (95% CI) Heterogeneity: Tau2 = 0.052; Chi2 = 7.34, df = 4 (P = 0.1190); I2 = 45% Test for overall effect: Z = −0.82 (P = 0.4125) Forti, 2010 (65−74 years) Forti, 2010 (75+ years) Lee, 2020 Raffaitin, 2009 Solfrizzi, 2010 Weight (%) 7.25% 7.68% 48.05% 22.36% 14.65% Hazard Ratio [95% CI] 0.88 [0.64, 1.20] 0.84 [0.29, 2.44] 0.33 [0.12, 0.94] 1.09 [1.07, 1.11] 0.81 [0.50, 1.31] 0.83 [0.42, 1.63] 0.25 0.5 1 2 Hazard Ratio IV, Random, 95% CI Reduced risk Increased risk

Study Author, Year

Total (95% CI)

Heterogeneity: Tau

2

 = 0; Chi

2

 = 1.36, df = 2 (P = 0.5070); I

2

 = 0%

Test for overall effect: Z = 19.54 (P < 0.0001)

Fan, 2017

Lee, 2020

Qureshi, 2024 (EPIC−Norfolk)

Weight (%)

0.06%

97.50%

2.44%

Hazard Ratio [95% CI]

1.18 [1.16, 1.20]

1.12 [0.57, 2.21]

1.18 [1.16, 1.20]

1.26 [1.13, 1.40]

0.5 1 2 10

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

      A) All−cause dementia B) Alzheimer's disease C) Mets traj
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A) One component

Study

Hazard Ratio

HR [95% CI] IV, Random, 95% CI

Machado—-Fragua, 2022
Qureshi, 2023 (UK Biobank)
Qureshi, 2024 (EPIC—-Norfolk)

Total (95% CI)

Heterogeneity: Tau? = 0; Chi® = 1.81, df = 2 (P = 0.4052); I> = 0%

Test for overall effect: Z = 1.49 (P = 0.1365)

B) Two components

Study

1.28[0.96, 1.71] fow
1.08 [0.94, 1.24] -
1.02 [0.84, 1.22] —.—
1.08 [0.98, 1.20] I
[ I
0.5 1 2

Reduced risk  Increased risk

Hazard Ratio

HR [95% CI] IV, Random, 95% CI

Machado—-Fragua, 2022
Qureshi, 2023 (UK Biobank)
Qureshi, 2024 (EPIC—-Norfolk)

Total (95% CI)

Heterogeneity: Tau? = 0.005: Chi? = 3.09, df = 2 (P = 0.2135); I = 35%

Test for overall effect: Z=1.19 (P = 0.2323)

C) Three components

Study

1.38 [1.02, 1.86] Los
1.03[0.90, 1.18] 1
1.04 [0.87, 1.25] |
1.09 [0.95, 1.24] o
[ I
0.5 1 2

Reduced risk Increased risk

Hazard Ratio

HR [95% CI] IV, Random, 95% ClI

Machado-Fragua, 2022
Qureshi, 2023 (UK Biobank)
Qureshi, 2024 (EPIC—-Norfolk)

Total (95% ClI)

Heterogeneity: Tau? = 0; Chi® = 1.99, df = 2 (P = 0.3694); I* = 0%

Test for overall effect: Z = 1.98 (P = 0.0480)

D) Four components

Study

1.39[1.00, 1.94] .
1.08 [0.93, 1.24] .
1.12[0.91, 1.37] e
1.12 [1.00, 1.25] -
[ I
0.5 1 2

Reduced risk Increased risk

Hazard Ratio

HR [95% CI] IV, Random, 95% CI

Machado—-Fragua, 2022
Qureshi, 2023 (UK Biobank)
Qureshi, 2024 (EPIC-Norfolk)

Total (95% Cl)

Heterogeneity: Tau® = 0; Chi® = 0.56, df = 2 (P = 0.7571); I* = 0%

Test for overall effect: Z = 2.95 (P = 0.0032)

E) Five components

Study

1.38[0.91, 2.10] -
1.19 [1.03, 1.38] ——
1.15[0.91, 1.46] .
1.20 [1.06, 1.35] -
[ I
0.5 1 2

Reduced risk Increased risk

Hazard Ratio

HR [95% CI] IV, Random, 95% CI

Machado—-Fragua, 2022
Qureshi, 2023 (UK Biobank)
Qureshi, 2024 (EPIC—-Norfolk)

Total (95% Cl)

Heterogeneity: Tau? = 0; Chi® = 1.62, df = 2 (P = 0.4451); I> = 0%

Test for overall effect: Z =5.11 (P < 0.0001)

1.54 [0.86, 2.76] .
1.50 [1.28, 1.76] =
1.16 [0.80, 1.68] e
1.45[1.26, 1.67] -
[ I
0.5 1 2

Reduced risk  Increased risk









A) One component

Study

Total (95% CI)

Heterogeneity: Tau

2

 = 0; Chi

2

 = 1.81, df = 2 (P = 0.4052); I

2

 = 0%

Test for overall effect: Z = 1.49 (P = 0.1365)

Machado−Fragua, 2022

Qureshi, 2023 (UK Biobank)

Qureshi, 2024 (EPIC−Norfolk)

HR [95% CI]

1.08 [0.98, 1.20]

1.28 [0.96, 1.71]

1.08 [0.94, 1.24]

1.02 [0.84, 1.22]

0.5 1 2 3

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

B) Two components

Study

Total (95% CI)

Heterogeneity: Tau

2

 = 0.005; Chi

2

 = 3.09, df = 2 (P = 0.2135); I

2

 = 35%

Test for overall effect: Z = 1.19 (P = 0.2323)

Machado−Fragua, 2022

Qureshi, 2023 (UK Biobank)

Qureshi, 2024 (EPIC−Norfolk)

HR [95% CI]

1.09 [0.95, 1.24]

1.38 [1.02, 1.86]

1.03 [0.90, 1.18]

1.04 [0.87, 1.25]

0.5 1 2 3

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

C) Three components

Study

Total (95% CI)

Heterogeneity: Tau

2

 = 0; Chi

2

 = 1.99, df = 2 (P = 0.3694); I

2

 = 0%

Test for overall effect: Z = 1.98 (P = 0.0480)

Machado−Fragua, 2022

Qureshi, 2023 (UK Biobank)

Qureshi, 2024 (EPIC−Norfolk)

HR [95% CI]

1.12 [1.00, 1.25]

1.39 [1.00, 1.94]

1.08 [0.93, 1.24]

1.12 [0.91, 1.37]

0.5 1 2 3

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

D) Four components

Study

Total (95% CI)

Heterogeneity: Tau

2

 = 0; Chi

2

 = 0.56, df = 2 (P = 0.7571); I

2

 = 0%

Test for overall effect: Z = 2.95 (P = 0.0032)

Machado−Fragua, 2022

Qureshi, 2023 (UK Biobank)

Qureshi, 2024 (EPIC−Norfolk)

HR [95% CI]

1.20 [1.06, 1.35]

1.38 [0.91, 2.10]

1.19 [1.03, 1.38]

1.15 [0.91, 1.46]

0.5 1 2 3

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk

E) Five components

Study

Total (95% CI)

Heterogeneity: Tau

2

 = 0; Chi

2

 = 1.62, df = 2 (P = 0.4451); I

2

 = 0%

Test for overall effect: Z = 5.11 (P < 0.0001)

Machado−Fragua, 2022

Qureshi, 2023 (UK Biobank)

Qureshi, 2024 (EPIC−Norfolk)

HR [95% CI]

1.45 [1.26, 1.67]

1.54 [0.86, 2.76]

1.50 [1.28, 1.76]

1.16 [0.80, 1.68]

0.5 1 2 3

Hazard Ratio

IV, Random, 95% CI

Reduced risk Increased risk
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