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Table S1. Geographic coverage of the ELSA, HRS, and SHARE cohorts.
	Study
	Regions
	Country

	ELSA 
	Western Europe

	England


	HRS 

	North America 

	United States 


	SHARE
	North Europe
	Denmark

	
	
	Sweden

	
	Western Europe 
	Austria 

	
	
	Belgium 

	
	
	France 

	
	
	Germany 

	
	
	Netherlands 

	
	
	Switzerland

	
	Southern Europe 
	Greece 

	
	
	Italy 

	
	
	Spain


























Table S2.Analytic waves and harmonized data resources and documentation used for the ELSA, HRS, and SHARE cohorts.
	Cohorts
	Analytical wave(s)
	Harmonised data source and documentation

	ELSA 
	wave1-wave9
	Harmonized ELSA 
Documentation
VERSION G.3 (2002-2019)

	HRS 

	wave3-wave15
	RAND HRS Longitudinal
File 2022 (V1)
Documentation,

	SHARE
	wave4-wave9
	Gateway Harmonized SHARE
Documentation
Version G (2004-2022; using release 9.0.0)



Table S3.Waves and calendar years included in the analyses in the ELSA, HRS, and SHARE cohorts.
	Year
	ELSA
	HRS
	SHARE

	1996
	
	Wave3
	

	1997
	
	
	

	1998
	
	Wave4
	

	1999
	
	
	

	2000
	
	Wave5
	

	2001
	
	
	

	2002
	Wave1
	Wave6
	

	2003
	
	
	

	2004
	Wave2
	Wave7
	

	2005
	
	
	

	2006
	Wave3
	Wave8
	

	2007
	
	
	

	2008
	Wave4
	Wave9
	

	2009
	
	
	

	2010
	Wave5
	Wave10
	Wave4

	2011
	
	
	

	2012
	Wave6
	Wave11
	

	2013
	
	
	Wave5

	2014
	Wave7
	Wave12
	

	2015
	
	
	Wave6

	2016
	Wave8
	Wave13
	

	2017
	
	
	Wave7

	2018
	Wave9
	Wave14
	

	2019
	
	
	Wave8

	2020
	
	Wave15
	

	2021
	
	
	Wave9

	2022
	
	
	


Abbreviations: ELSA: English Longitudinal Study of Ageing; HRS: Health and Retirement Study; SHARE: Survey of Health, Ageing and Retirement in Europe.


Table S4. Harmonized definitions and measurements of exposure and outcome variables across the ELSA, HRS, and SHARE cohorts.
	Harmonised variable
	cohorts
	Cohort-specific source variable(s)
	Cohort-specific item/variable label or question wording
	Response options
	Harmonised coding used in this study

	
	
	
	
	
	

	Near vision impairment
	ELSA
	r1nsight-r9nsight
	self-rated near eyesight
	1=excellent；2=very good；3=good；4=fair
；5=blind
	Self-reported near vision was scored from 0 to 4, with higher scores indicating poorer near vision.(participants who reported being “blind” received a score of 4 for the relevant vision item)（For HRS, the original response categories were reverse-coded so that higher values indicated poorer vision, consistent with ELSA and SHARE.）

	
	HRS
	r3eyenr-r15eyenr
	Self-report of near eyesight
	1=Poor；2= Fair；3=Good；4=Very good
；5=Excellent
	

	
	SHARE
	r4nsight-r9nsight
	self-rated near eyesight
	1=excellent；2=very good；3=good；4=fair；5=poor；6=blind
	

	Distance vision impairment
	ELSA
	r1dsight-r9dsight
	self-rated distance eyesight
	1=excellent；2=very good；3=good；4=fair；5=blind
	Self-reported distance vision was scored from 0 to 4, with higher scores indicating poorer distance vision.(participants who reported being “blind” received a score of 4 for the relevant vision item)（For HRS, the original response categories were reverse-coded so that higher values indicated poorer vision, consistent with ELSA and SHARE.）

	
	HRS
	r3eyefr-r15eyefr
	Self-report of far eyesight
	1=Poor；2= Fair；3=Good；4=Very good；5=Excellent
	

	
	SHARE
	r4dsight-r9dsight
	self-rated distance eyesight
	1=excellent；2=very good；3=good；4=fair
；5=poor；6=blind
	

	Visual impairment


	vision_score = distance vision score + near vision score
	The score ranged from 0 to 8; higher scores indicate poorer visual function.

	Harmonised variable
	cohorts
	Cohort-specific source variable(s)
	Cohort-specific item/variable label or question wording
	Response options
	Harmonised coding used in this study

	Hearing impairment
	ELSA
	r1hearing-r9hearing
	self-rated hearing
	1=excellent；2=very good；3=good；4=fair
；5=poor
	Self-reported hearing was scored from 0 to 4, with higher scores indicating poorer hearing.（For HRS, the original response categories were reverse-coded so that higher values indicated poorer hearing, consistent with ELSA and SHARE.）

	
	HRS
	r3earrt-r15earrt
	Self-report of hearing
	1=Poor；2= Fair；3=Good；4=Very good
；5=Excellent
	

	
	SHARE
	r4hearing-r9hearing
	self-rated hearing
	1=excellent；2=very good；3=good；4=fair
；5=poor
	

	Dual sensory impairment (DSI)
	sensory_score = vision_score + hearing score
	The score ranged from 0 to 12; higher scores indicate poorer combined visual and hearing function.

	Cumulative average visual impairment
	Calculated from repeated vision_score measurements across follow-up waves.
	Time-updated cumulative average of visual impairment scores across all available assessment waves before each risk interval. Higher values indicate a greater long-term level of visual impairment.

	Cumulative average hearing impairment
	Calculated from repeated hearing impairment measurements across follow-up waves.
	Time-updated cumulative average of hearing impairment scores across all available assessment waves before each risk interval. Higher values indicate a greater long-term level of hearing impairment.


	Harmonised variable
	cohorts
	Cohort-specific source variable(s)
	Cohort-specific item/variable label or question wording
	Response options
	Harmonised coding used in this study

	Cumulative average dual sensory impairment
	Calculated from repeated DSI score measurements across follow-up waves.
	Time-updated cumulative average of the DSI score across all available assessment waves before each risk interval. Higher values indicate a greater long-term level of combined sensory impairment.

	Heart disease
	ELSA
	r1hearte-r9hearte
	ever had heart problems
	0=No，1=Yes
	coded as 0 = no and 1 = yes

	
	HRS
	r3hearte-r15hearte
	ever had heart problems
	0=No，1=Yes
	

	
	SHARE
	r4hearte-r9hearte
	ever had heart problems
	0=No，1=Yes
	

	Diabetes
	ELSA
	r1diabe-r9diabe
	ever had diabetes
	0=No，1=Yes
	coded as 0 = no and 1 = yes

	
	HRS
	r3diabe-r15diabe
	ever had diabetes
	0=No，1=Yes
	

	
	SHARE
	r4diabe-r9diabe
	ever had diabetes
	0=No，1=Yes
	

	Stroke
	ELSA
	r1stroke-r9stroke
	ever had stroke
	0=No，1=Yes
	coded as 0 = no and 1 = yes

	
	HRS
	r3stroke-r15stroke
	ever had stroke
	0=No，1=Yes
	

	
	SHARE
	r4stroke-r9stroke
	ever had stroke
	0=No，1=Yes
	

	Cardiometabolic disease (CMD)
	Derived from incident heart disease, diabetes, and stroke variables.
	Incident CMD was defined as the first occurrence of heart disease, diabetes, or stroke during follow-up. CMD was coded as 0 = no incident CMD and 1 = incident CMD.





Table S5. Harmonized definitions and coding of sociodemographic characteristics and covariates across the ELSA, HRS, and SHARE cohorts.
	Harmonised variable
	Cohorts
	Cohort-specific source variable(s)
	Cohort-specific item/variable label or question wording
	Response options
	Harmonized values used in this study

	
	
	
	
	
	

	Age
	ELSA
	r1agey-r9agey
	age (years) at ivw
	
	Age in years at each assessment wave. Age was analysed as a continuous variable in the main models and categorized as <65 and ≥65 years in subgroup analyses.

	
	HRS
	r3agey_e-r15agey_e
	Age (years) at Ivw EndMon
	
	

	
	SHARE
	r4agey-r9agey
	age (years) at ivw
	
	

	Sex
	ELSA
	ragender
	gender
	
	Sex/gender was recoded as 0 = female and 1 = male.

	
	HRS
	ragender
	gender
	1=Male
2=Female
	

	
	SHARE
	ragender
	gender
	
	

	Harmonised variable
	Cohorts
	Cohort-specific source variable(s)
	Cohort-specific item/variable label or question wording
	Response options
	Harmonized values used in this study

	[bookmark: _GoBack]Marital status
	ELSA
	r1mstat-r9mstat
	marital status w/partners
	1=married
3=partnered
4=separated
5=divorced
7=widowed
8=never married
	Categorized as married or partnered versus other marital status. Married or partnered included participants who were married or living with a partner. Other marital status included separated, divorced, widowed, never married, and married with spouse absent.

	
	HRS
	r3mstat-r15mstat
	Marital Status
	1=Married
2=Married,spouse absent
3=Partnered
4=Separated
5=Divorced
6=Separated/divorced
7=Widowed
8=Never married
	

	
	SHARE
	r4mstat-r9mstat
	marital status w/partners
	1=married
3=partnered
4=separated
5=divorced
7=widowed
8=never married
	

	Harmonised variable
	Cohorts
	Cohort-specific source variable(s)
	Cohort-specific item/variable label or question wording
	Response options
	Harmonized values used in this study

	Educational attainment
	ELSA
	raeducl
	harmonized education
	1=.less than upper secondary；2=upper secondaryand vocat；3=tertiary
	Educational attainment was harmonized as low, middle, or high using cohort-specific education variables. In ELSA, these categories corresponded to less than upper secondary, upper secondary/vocational, and tertiary education, respectively. In HRS, they corresponded to less than high school, GED/high school graduation, and some college or above, respectively. SHARE education was similarly classified using its harmonized education variable.

	
	HRS
	raeduc
	education
	1=Lt High-school；2=GED；3=High-school graduate；4=Some college；5=College and above
	

	
	SHARE
	raeducl
	harmonized education level
	1=less than upper secondary；2=primary education；3=lower secondary education；4=upper secondary & vocatio；5=tertiary education
	

	Household wealth
	ELSA
	h1atotb-h9atotb
	total all assets inc
	
	Total household wealth. Wealth was categorized into cohort-specific quartiles for subgroup analyses, with Q1 representing the lowest and Q4 the highest household wealth category.

	
	HRS
	h3atotb-h15atotb
	Total of all Assets--Cross-wave
	
	

	
	SHARE
	h4atotb-h9atotb


	total of all assets inc
	
	

	Harmonised variable
	Cohorts
	Cohort-specific source variable(s)
	Cohort-specific item/variable label or question wording
	Response options
	Harmonized values used in this study

	Smoking status
	ELSA
	r1smokev-r9smokev
	smoke ever
	0=No，1=Yes
	coded as 0 = no and 1 = yes

	
	HRS
	r3smokev-r15smokev
	smoke ever
	0=No，1=Yes
	

	
	SHARE
	r4smokev-r9smokev
	smoke ever
	0=No，1=Yes
	

	Alcohol consumption
	ELSA
	r1drink-r9drink
	ever drinks any alcohol
	0=No，1=Yes
	coded as 0 = no and 1 = yes

	
	HRS
	r3drink-r15drink
	ever drinks any alcohol
	0=No，1=Yes
	

	
	SHARE
	r4drinkev r5drinkev
	ever drinks any alcohol
	0=No，1=Yes
	

	Physical activity
	ELSA
	r1vgactx_e-r9vgactx_e;r1mdactx_e-r9mdactx_e
	Freq vigorous phys activ；Freq moderate phys activ
	2= >1 per week
3= 1 per week
4= 1-3 per mon
5=hardly ever or never
	Active Regular moderate-to-vigorous physical activity, based on self-reported vigorous and moderate activity. The variable was harmonized as a binary indicator according to cohort-specific activity questions.
Inactive

	
	HRS
	r7vgactx-r15vgactx；r7mdactx-r15mdactx
	Freq vigorous phys activ;Freq moderate phys activ
	1=Every day
2= >1 per week
3= 1 per week
4= 1-3 per mon
5=Never
	

	
	SHARE
	r4vgactx-r9vgactx；
r4mdactx -r9mdactx
	Freq vigorous phys activ；Freq moderate phys activ
	2= >1 per week
3= 1 per week
4= 1-3 per mon
5=hardly ever or never
	

	Harmonised variable
	Cohorts
	Cohort-specific source variable(s)
	Cohort-specific item/variable label or question wording
	Response options
	Harmonized values used in this study

	Orientation
	ELSA
	r1yr-r9yr
r1mo-r9mo
r1dy-r9dy
r1dw-r9dw
	cognition date naming-year；cognition date naming-month;cognition date naming-day of month;cognition date naming-day of week
	0=No
1=Yes
	Orientation was assessed using questions on year, month, day of the month, and day of the week. Higher scores indicate better orientation.
Derived from orientation items: year (yr), month (mo), date (dy), and day of the week (dw).

	
	HRS
	r3yr-r15yrp
r3mo-r15mop
r3dy-r15dyp
r3dw-r15dwp
	Cognition Date naming-Year；
Cognition Date naming-Month;Cognition Date naming-Day of 
month;Cognition Date naming-Day of week
	0=Incorrect
1=Correct
	

	
	SHARE
	r4yr-r9yr
r4mo-r9mo
r4dy -r9dy
r4dw-r9dw
	cognition date naming-year；cognition date naming-month;cognition date naming-day of month;cognition date naming-day of week
	0=Incorrect
1=Correct
	

	Numeracy
	ELSA
	r7ser7-r9ser7
	serial 7s
	
	Derived from the serial 7 subtraction task (ser7).Numeracy was assessed using the serial subtraction task. Higher scores indicate better numeracy.

	
	HRS
	r3ser7-r15ser7p
	serial 7s
	
	

	
	SHARE
	r4ser7-r9ser7
	serial 7s
	
	

	Harmonised variable
	Cohorts
	Cohort-specific source variable(s)
	Cohort-specific item/variable label or question wording
	Response options
	Harmonized values used in this study

	memory
	ELSA
	r1imrc- r9imrc
	immediate word recall
	
	Derived from immediate word recall (imrc).Memory was assessed using immediate word recall. Higher scores indicate better memory performance.

	
	HRS
	r3imrc-r15imrcp
	immediate word recall
	
	

	
	SHARE
	r4imrc-r9imrc
	immediate word recall
	
	

	Hypertension
	ELSA
	r1hibpe- r9hibpe
	ever had high blood pressure
	0=No
1=Yes
	coded as 0 = no and 1 = yes

	
	HRS
	r3hibp-r15hibp
	reports high BP this wv
	0=No
1=Yes
	

	
	SHARE
	r4hibpe-r9hibpe
	ever had high blood pressure
	0=No
1=Yes
	

	High cholesterol
	ELSA
	r2hchole-r9hchole
	ever had high cholesterol
	0=No
1=Yes
	coded as 0 = no and 1 = yes

	
	HRS
	r3cholst- r15cholst
	Prev Cholesterol
	0=No
1=Yes
	

	
	SHARE
	r4hchole-r9hchole
	ever had high cholesterol
	0=No
1=Yes
	

	Lung disease
	ELSA
	r1lunge-r9lunge
	ever had lung disease
	0=No
1=Yes
	coded as 0 = no and 1 = yes

	
	HRS
	r3lunge-r15lunge
	ever had lung disease
	0=No
1=Yes
	

	
	SHARE
	r4lunge-r9lunge
	ever had lung disease
	0=No
1=Yes
	

	Harmonised variable
	Cohorts
	Cohort-specific source variable(s)
	Cohort-specific item/variable label or question wording
	Response options
	Harmonized values used in this study

	Cancer
	ELSA
	r1cancre-r9cancre

	ever had cancer
	0=No
1=Yes
	coded as 0 = no and 1 = yes

	
	HRS
	r3cancre- r15cancre
	reports cancer this wv
	0=No
1=Yes
	

	
	SHARE
	r4cancre-r9cancre
	ever had cancer
	0=No
1=Yes
	

	Arthritis
	ELSA
	r1arthre- r9arthre

	ever had arthritis
	0=No
1=Yes
	coded as 0 = no and 1 = yes

	
	HRS
	r3arthre- r15arthre
	ever had arthritis
	0=No
1=Yes
	

	
	SHARE
	r4arthre-r9arthre
	ever had arthritis
	0=No
1=Yes
	

	Memory-related disease
	ELSA
	r1memrye- r9memrye;r1alzhe-r9alzhe;r1demene-r9demene

	ever had memory problem;ver had alzheimer's;ever had dementia
	0=No
1=Yes
	coded as 0 = no and 1 = yes

	
	HRS
	r4memrye-r9memrye；r10alzhe-r15alzhe；
r10demene-r15demene
	ever had memory problem；reports Alzheimer this wv；reports dementia this wv
	0=No
1=Yes
	

	
	SHARE
	r4alzdeme-r9alzdeme
	ever had alzheimer’s/dementia
	0=No
1=Yes
	




Table S6  Random-effects meta-analysis of associations between time-updated cumulative mean dual sensory impairment and incident cardiometabolic outcomes.
	Outcome
	Pooled HR(95%CI)
	P Value
	Cochran Q
	I2, %
	Tau2

	Cardiometabolic disease
	1.10 (1.08-1.12)
	<0.001
	2.10
	4.7
	0.000

	Diabetes
	1.08 (1.05-1.11)
	<0.001
	1.68
	0.0
	0.000

	Heart disease
	1.12 (1.08-1.16)
	<0.001
	3.40
	41.2
	0.000

	Stroke
	1.08 (1.03-1.12)
	<0.001
	2.35
	14.9
	0.000


Note:Random-effects estimates were calculated from cohort-specific log HRs using the DerSimonian-Laird method.

Table S7  Subgroup-specific associations between time-updated cumulative average dual sensory impairment and incident cardiometabolic disease.
	Cohort
	Subgroup
	Level
	HR(95%CI)
	P Value

	ELSA
	Age
	<65
	1.17 (1.04-1.31)
	0.007

	ELSA
	Age
	>=65
	1.19 (1.11-1.27)
	<0.001

	ELSA
	Education
	High
	1.17 (1.01-1.35)
	0.037

	ELSA
	Education
	Low
	1.18 (1.06-1.30)
	0.002

	ELSA
	Education
	Middle
	1.17 (1.08-1.27)
	<0.001

	ELSA
	Household wealth
	Q1
	1.23 (1.12-1.36)
	<0.001

	ELSA
	Household wealth
	Q2
	1.06 (0.93-1.20)
	0.378

	ELSA
	Household wealth
	Q3
	1.14 (1.00-1.30)
	0.053

	ELSA
	Household wealth
	Q4
	1.13 (0.98-1.29)
	0.083

	ELSA
	Marriage status
	Married or live together
	1.17 (1.09-1.25)
	<0.001

	ELSA
	Marriage status
	Other
	1.20 (1.07-1.34)
	0.002

	ELSA
	Sex
	Female
	1.16 (1.07-1.26)
	<0.001

	ELSA
	Sex
	Male
	1.20 (1.10-1.31)
	<0.001

	HRS
	Age
	<65
	1.27 (1.20-1.33)
	<0.001

	HRS
	Age
	>=65
	1.12 (1.09-1.16)
	<0.001

	HRS
	Education
	High
	1.10 (1.05-1.15)
	<0.001

	HRS
	Education
	Low
	1.18 (1.11-1.24)
	<0.001

	HRS
	Education
	Middle
	1.15 (1.10-1.21)
	<0.001

	HRS
	Household wealth
	Q1
	1.18 (1.12-1.24)
	<0.001

	HRS
	Household wealth
	Q2
	1.12 (1.06-1.18)
	<0.001

	HRS
	Household wealth
	Q3
	1.14 (1.08-1.21)
	<0.001

	HRS
	Household wealth
	Q4
	1.06 (1.00-1.13)
	0.034

	HRS
	Marriage status
	Married or live together
	1.15 (1.11-1.18)
	<0.001

	HRS
	Marriage status
	Other
	1.18 (1.12-1.24)
	<0.001

	HRS
	Sex
	Female
	1.23 (1.19-1.27)
	<0.001

	HRS
	Sex
	Male
	1.07 (1.03-1.11)
	0.001

	SHARE
	Age
	<65
	1.23 (1.18-1.29)
	<0.001

	SHARE
	Age
	>=65
	1.16 (1.13-1.19)
	<0.001

	SHARE
	Education
	High
	1.20 (1.14-1.26)
	<0.001

	SHARE
	Education
	Low
	1.14 (1.10-1.18)
	<0.001

	SHARE
	Education
	Middle
	1.15 (1.11-1.20)
	<0.001

	SHARE
	Household wealth
	Q1
	1.15 (1.11-1.20)
	<0.001

	SHARE
	Household wealth
	Q2
	1.13 (1.08-1.18)
	<0.001

	SHARE
	Household wealth
	Q3
	1.11 (1.06-1.17)
	<0.001

	SHARE
	Household wealth
	Q4
	1.17 (1.11-1.24)
	<0.001

	SHARE
	Marriage status
	Married or live together
	1.17 (1.14-1.21)
	<0.001

	SHARE
	Marriage status
	Other
	1.18 (1.13-1.23)
	<0.001

	SHARE
	Sex
	Female
	1.22 (1.18-1.26)
	<0.001

	SHARE
	Sex
	Male
	1.13 (1.09-1.17)
	<0.001


Note:Subgroup models were adjusted for age and sex when the covariate varied within the subgroup. Empty or unstable subgroup models were omitted.




















Table S8  Sensitivity analyses of associations between time-updated cumulative average sensory impairments and incident cardiometabolic disease using a 2-year lag period.
	Sensory impairment
	ELSA (1,009/46,080)
	HRS (5,347/154,388)
	SHARE (7,596/244,364)

	
	Cases/person-years
	HR(95%CI)
	P Value
	Cases/person-years
	HR(95%CI)
	P Value
	Cases/person-years
	HR(95%CI)
	P Value

	Average visual impairment
	
	
	
	
	
	
	
	
	

	  Quartile 1
	120/8,398
	Reference
	-
	1,250/46,806
	Reference
	-
	2,322/92,706
	Reference
	-

	  Quartile 2
	240/12,779
	1.11 (0.89-1.38)
	0.356
	1,384/38,406
	1.07 (0.99-1.16)
	0.076
	1,316/44,967
	1.05 (0.98-1.12)
	0.202

	  Quartile 3
	536/21,459
	1.25 (1.02-1.54)
	0.029
	1,651/44,522
	1.11 (1.03-1.20)
	0.006
	2,198/63,459
	1.19 (1.12-1.26)
	<0.001

	  Quartile 4
	113/3,444
	1.58 (1.21-2.07)
	<0.001
	1,062/24,654
	1.16 (1.07-1.27)
	<0.001
	1,760/43,232
	1.23 (1.15-1.31)
	<0.001

	  Test for linear trend
	-
	1.15 (1.06-1.25)
	<0.001
	-
	1.05 (1.02-1.08)
	<0.001
	-
	1.08 (1.05-1.10)
	<0.001

	  Per SD increment
	-
	1.15 (1.07-1.23)
	<0.001
	-
	1.07 (1.04-1.11)
	<0.001
	-
	1.10 (1.07-1.12)
	<0.001

	Average auditory impairment
	
	
	
	
	
	
	
	
	

	  Tertile 1
	322/18,973
	Reference
	-
	1,746/64,332
	Reference
	-
	2,417/99,840
	Reference
	-

	  Tertile 2
	375/17,135
	1.03 (0.89-1.20)
	0.688
	2,172/59,306
	1.08 (1.01-1.15)
	0.021
	3,314/100,575
	1.11 (1.05-1.17)
	<0.001

	  Tertile 3
	312/9,972
	1.26 (1.07-1.49)
	0.006
	1,429/30,750
	1.18 (1.10-1.27)
	<0.001
	1,865/43,949
	1.15 (1.08-1.23)
	<0.001

	  Test for linear trend
	-
	1.12 (1.03-1.22)
	0.006
	-
	1.09 (1.05-1.13)
	<0.001
	-
	1.08 (1.04-1.11)
	<0.001

	  Per SD increment
	-
	1.12 (1.04-1.19)
	0.001
	-
	1.06 (1.03-1.09)
	<0.001
	-
	1.07 (1.05-1.10)
	<0.001

	Average dual sensory impairment
	
	
	
	
	
	
	
	
	

	  Quartile 1
	115/8,905
	Reference
	-
	1,075/42,784
	Reference
	-
	1,748/76,266
	Reference
	-

	  Quartile 2
	345/17,637
	1.17 (0.95-1.45)
	0.148
	953/28,672
	1.10 (1.01-1.20)
	0.029
	2,349/79,311
	1.12 (1.05-1.19)
	<0.001

	  Quartile 3
	224/8,854
	1.32 (1.05-1.65)
	0.019
	2,173/57,190
	1.15 (1.07-1.24)
	<0.001
	1,501/44,336
	1.18 (1.10-1.27)
	<0.001

	  Quartile 4
	325/10,684
	1.57 (1.26-1.95)
	<0.001
	1,146/25,742
	1.22 (1.11-1.33)
	<0.001
	1,998/44,451
	1.33 (1.24-1.42)
	<0.001

	  Test for linear trend
	-
	1.16 (1.09-1.23)
	<0.001
	-
	1.07 (1.04-1.10)
	<0.001
	-
	1.09 (1.07-1.12)
	<0.001

	  Per SD increment
	-
	1.17 (1.09-1.25)
	<0.001
	-
	1.08 (1.05-1.12)
	<0.001
	-
	1.11 (1.08-1.13)
	<0.001


Note:A 2-year lag period was applied by excluding person-time and incident events occurring during the first 2 years after analytic baseline. In SHARE, no incident events were identified during this interval on the analytic time scale; therefore, event counts remained unchanged despite reduced person-years. HR, hazard ratio; CI, confidence interval.



















Table S9  Random-effects meta-analysis of average dual sensory impairment and incident outcomes: robustness analysis.
	Outcome
	Pooled HR(95%CI)
	P Value
	Cochran Q
	I2, %
	Tau2

	Cardiometabolic disease
	1.11 (1.08-1.14)
	<0.001
	4.17
	52.0
	0.000

	Diabetes
	1.09 (1.05-1.13)
	<0.001
	2.81
	28.9
	0.000

	Heart disease
	1.13 (1.09-1.16)
	<0.001
	3.04
	34.2
	0.000

	Stroke
	1.08 (1.02-1.13)
	0.004
	2.97
	32.8
	0.001


Note:Random-effects estimates were calculated from cohort-specific log HRs using the DerSimonian-Laird method after excluding baseline disease and events within the first 2 follow-up years.








