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[bookmark: _Toc5731][image: flowchart(4)]Figure S1. Flow chart of the population selection process.









[bookmark: _Toc6066]Table S1. Harmonized strategies for key variables included in the study.
	[bookmark: _Hlk207377932][bookmark: _Hlk207377982]Variables
	Harmonized values
	CHARLS
	HRS
	ELSA
	MHAS
	KLoSA

	Diabetes
	Yes
	Self-report of diabetes or high blood sugar

	
	No
	Otherwise

	Heart disease
	Yes
	Self-report of heart attack, coronary heart disease, angina, congestive heart failure, or other heart problems
	Self-report of heart attack, coronary heart disease, angina, congestive heart failure, or other heart problems
	Self-report of angina, a heart attack (including myocardial infarction or coronary thrombosis), congestive heart failure, a heart murmur, an abnormal heart rhythm, or any other heart trouble
	Self-report of heart failure/cardiac failure/congestive heart failure, arrhythmia, angina, or a heart attack)
	Self-report of heart attack, coronary heart disease, angina, congestive heart failure

	
	No
	Otherwise

	Stroke
	Yes
	Self-report of stroke
	Self-report of stroke or transient ischemic attack
	Self-report of stroke or cerebrovascular disease
	Self-report of stroke
	Self-report of stroke or possible ischemic attack

	
	No
	Otherwise

	Cognitive function
	Z-score of the summed score for the three domains: memory, orientation, and executive function, 
	Z-score of the summed score for the following domains: immediate word recall, delayed word recall, serial 7’ subtraction test and orientation.
	Z-score of the summed score for the following domains: immediate word recall, delayed word recall, verbal fluency test and orientation.
	Z-score of the summed score for the following domains: immediate word recall, delayed word recall, serial 7’ subtraction test and orientation.

	Memory
	Z-score of immediate and delayed memory tests 
	Immediate and delayed word recall (scores: 0-20 for CHARLS, HRS and ELSA, 0-16 for MHAS and 0-6 for KLoSA): 
The participants were read a set of 10 words (in CHARLS, HRS, ELSA and SHARE), 8 words (in MHAS) or 3 words (in KLoSA) and were asked to recall the words as many as they can, in any order (Immediate recall). 
After conducting some other tests, the participants were again asked to recall the words they remembered (Delayed recall). Scores were generated by summing the correct words in immediate and delayed recall.

	Orientation
	Z-score of naming date tasks
	Using tasks involving the naming of the month, date, day of week, and year (0-4 scores) 
	Using tasks involving the naming of the month, day of month, and year (0-3 scores) 
	Using tasks involving the naming of the month, date, day of week, and year (0-4 scores) 

	Executive
	Z-score of serial 7s test or verbal fluency test
	Participants were asked to subtract 7 from 100 up to five times (0-5 scores) 
	Participants were asked to name all the animals they can within a time span of one minute (verbal fluency score)
	Participants were asked to subtract 7 from 100 up to five times (0-5 scores) 

	Frailty status
	Frail
	 Frailty index ≥0.25

	
	Pre-frail
	0.10<Frailty index<0.25

	
	Robust
	Frailty index ≤0.10

	Depressive symptom
	Yes 
	Score of CESD-10≥10
	Score of CESD-8 ≥3
	Score of CESD-9 ≥5
	Score of CESD-10 ≥10
2个版本Andresen form (Andresen et al., 1994) and Boston form (Kohout et al., 1993)

	
	No
	Otherwise

	Fall
	Yes
	Participants has fallen in the last 2 years.

	
	No
	Otherwise

	Pain
	Yes
	Participants currently experiences pain

	
	No
	Otherwise

	Urinary incontinence
	Yes
	ADL-controlling urination and defecation
	Participants has experienced any urinary incontinence in the past 12 months
	Participants has experienced any urinary incontinence in the last 2 years
	Participants has experienced any urinary incontinence in the past 12 months 

	
	No
	Otherwise





[bookmark: _Toc14707]Table S2. The items used to construct the frailty index in CHARLS, HRS, ELSA, MHAS and KLoSA.
	No
	Description of the items
	Cut-off value

	
	CHARLS (24 items)
	HRS (24 items)
	ELSA (24 items)
	MHAS (23 items)
	KLoSA (17 items)
	

	1
	Self-reported diagnosed hypertension by doctors
	Yes=1, No=0

	2
	Self-reported diagnosed cancer by doctors
	Yes=1, No=0

	3
	Self-reported diagnosed arthritis by doctors
	Yes=1, No=0

	4
	Self-reported diagnosed chronic lung disease by doctors
	Self-reported diagnosed respiratory disease by doctors
	Self-reported diagnosed chronic lung disease by doctors
	Yes=1, No=0

	5
	Self-reported diagnosed any emotional, nervous, or psychiatric problems by doctors
	Diagnosed psychiatric problems by doctors
	Unavailable
	Diagnosed psychiatric problems by doctors
	Yes=1, No=0

	6
	Self-reported eyesight for seeing thing up close
	Self-reported general eyesight
	Self-reported general eyesight
	Self-reported eyesight
	Blind, poor or fair=1, Good,very good or excellent=0

	7
	Self-reported hearing while wearing hearing aid or as usual
	Deaf, poor or fair=1, Good,very good or excellent=0

	8
	Self-reported healthy status
	Poor or fair=1, Good, verygood or excellent=0

	9
	BADL: Any difficulty in dressing
	Yes=1, No=0

	10
	BADL: Any difficulty in bathing or showering
	Yes=1, No=0

	11
	BADL: Any difficulty in eating
	Yes=1, No=0

	12
	BADL: Any difficulty in getting in/out bed
	Yes=1, No=0

	13
	BADL: Any difficulty in using the toilet
	Yes=1, No=0

	14
	IADL: Any difficulty in preparing meals
	Yes=1, No=0

	15
	IADL: Any difficulty in shopping
	Yes=1, No=0

	16
	IADL: Any difficulty in managing money
	Yes=1, No=0

	17
	IADL: Any difficulty in taking medications
	Yes=1, No=0

	18
	Mobility: Any difficulty in walking 1 block
	Unavailable
	Yes=1, No=0

	19
	Mobility: Any difficulty in getting up from a chair after sitting for long periods
	
	Yes=1, No=0

	20
	Mobility: Any difficulty in climbing several flights of stairs without resting
	
	Yes=1, No=0

	21
	Mobility: Any difficulty in stooping, kneeling or crouching
	
	Yes=1, No=0

	22
	Mobility: Any difficulty in reaching arms above shoulder level
	
	Yes=1, No=0

	23
	Mobility: Any difficulty in lifting or carrying weights over 10 pounds
	
	Yes=1, No=0

	24
	Mobility: Any difficulty in picking up a coin from table
	
	Yes=1, No=0




[bookmark: _Toc17683]Table S3. The items used to diagnose depressive symptoms in CHARLS, HRS, ELSA, MHAS and KLoSA.
	Category
	CESD-8
	CESD-9
	CESD-10

	Items
	Please tell me if each of the following was true for you much of the time during the past week. 
Q1: I felt depressed. 
Q2: I felt that everything I did was an effort. 
Q3: My sleep was restless. 
Q4: I was happy. 
Q5: I felt lonely. 
Q6: I enjoyed life. 
Q7: I felt sad. Q8: I could not get “going”.
	Please tell me if each of the following was true for you majority of the time during the past week. 
Q1: I felt depressed. 
Q2: I felt that everything I did was an effort.
 Q3: My sleep was restless. 
Q4: I was happy. 
Q5: I felt lonely. 
Q6: I enjoyed life. 
Q7: I felt sad. 
Q8: I felt tired. 
Q9: I felt very energetic.
	Please tell me how you have felt and behaved during the past week. 
Q1: I was bothered by things that don't usually bother me. 
Q2: I had trouble keeping my mind on what I was doing. 
Q3: I felt depressed. 
Q4: I felt everything I did was an effort. 
Q5: I felt hopeful about the future. Q6: I felt fearful. 
Q7: My sleep was restless. 
Q8: I was happy. 
Q9: I felt lonely. 
Q10: I could not get “going”.

	Response
	Yes=1, No=0
	Yes=1, No=0
	Yes=1, No=0

	Scores
	Range from 0 to 8
	Range from 0 to 9
	Range from 0 to 30

	Cutoff
	A score of 3 or higher
	A score of 5 or higher
	A score of 10 or higher

	Surveys
	HRS, ELSA
	MHAS
	CHARLS, KLoSA



CES-D-10 scale in KoSA[1]
Although KLoSA changed the CES-D-10 from the Andresen form to the Boston form beginning in Wave 5, with three items and the underlying factor structures differing between the two versions, both showed strong consistency with the original CES-D-20 scale, good internal consistency, and measurement invariance across age, sex, and cultural groups. Therefore, the two versions of the CES-D-10 were considered sufficiently comparable across survey waves for longitudinal analyses.



[bookmark: _Toc27072]Table S4. Definitions of covariates.
	Variables
	Harmonized values
	CHARLS
	HRS
	ELSA
	MHAS
	KLoSA

	Marital Status
	Married
	First married, remarried, or civil partner

	
	Others
	Separated, divorced, widowed, or never married

	Educational level
	Primary
	Less than upper secondary education

	
	Secondary
	Upper secondary & vocational training

	
	Tertiary
	Tertiary education

	Total household wealth
	Q1 (lowest)
	The sum of all wealth components (including residence, vehicles, saving accounts, etc.) minus other debts at the couple level (the respondent and spouse, if any) in local currencies.

	
	Q2
	

	
	Q3 (highest)
	

	Current smoking status
	Yes
	Smokes at the present time

	
	No
	Does not smoke at the present time

	Alcohol consumption
	Yes
	Drink any cups of wine

	
	No
	Never drink

	Physical activity
	Yes
	The number of days of vigorous/moderate physical activity for at least 10 minutes every week: 1-7 days
	Frequency of taking part in vigorous/moderate physical activity: everyday/ more than once a week/ once a week/one to three times a month
	Frequency of taking part in vigorous physical activity: three or more times a week
	Frequency of taking part in physical exercise: more than once a week

	
	No
	None
	Hardly ever or never taking part in vigorous/moderate physical activity
	Frequency of taking part in vigorous physical activity: less than three times a week
	Frequency of taking part in physical exercise: once a week or less

	Social activity
	Yes
	Have you done the following social activities in the last month:
Interacted with friends
Played Ma-jong, played chess, played cards, or went to community club;
Provided help to family, friends, or neighbours who do not live with you and who did not pay you for the help;
Went to a sport, social, or other kind of club;
Took part in a community-related organization;
Done voluntary or charity work;
Cared for a sick or disabled adult who does not live with you and who did not pay you for the help;
Attended an educational or training course.

Those reported doing one of the aforementioned activities in the last month were considered to be socially active.
	How often you do each active: 
Care for a sick or disabled adult;
Do activities with grandchildren, nieces/nephews, or neighbourhood children;
Do volunteer work with children or young people;
Do any other volunteer or charity work;
Attend an educational or training course;
Go to a sport, social, or other club;
Attend meetings of non-religious organizations, such as political, community, or other interest groups.

Those reported doing one of the aforementioned activities at least once a month were considered to be socially active.
	Being a member of the following organizations, clubs or societies:
Political party, trade union or environmental groups;
Tenants groups, resident groups, Neighbourhood watch;
Charitable associations;
Education, arts or 
music groups or evening classes; 
Social Clubs; 
Sports clubs, gyms, exercise classes; 
Any other organizations, clubs or societies. 
	Participating in social activities including the following: 'Caring for a sick or disabled adult', 'Caring for children under 12 years old', 'Work(ing) as a volunteer or help with a non-profft organization without pay or compensation', 'Attend(ing) a lecture, seminar or class', and 'Attend(ing) a sport or social club".
	Participating in weekly/monthly social activities.The social activities include church or other religious groups, social clubs, sports clubs, arts or music groups or classes for seniors, alumni society, society for people from the same hometown, family councils, volunteer groups, political party, NGOs, interest groups, or other groups.

	
	No
	Otherwise
	Otherwise
	Otherwise
	Otherwise
	Otherwise


                              


[bookmark: _Toc5758]Table S5. Associations between cardiometabolic diseases and cognitive function.
	Variables
	Global cognitive function score
β(95%CI)
	Memory score
β(95%CI)
	Orientation score
β(95%CI)
	Executive score
β(95%CI)

	Number of CMDs
	
	
	
	

	0
	Reference
	Reference
	Reference
	Reference

	1
	-0.01(-0.03, 0.02)
	-0.0001 (-0.03, 0.03)
	-0.002 (-0.04, 0.03)
	-0.01 (-0.04, 0.02)

	2
	-0.07 (-0.11, -0.02)
	-0.06 (-0.11, -0.01)
	-0.06 (-0.13, 0.003)
	-0.03 (-0.08, 0.02)

	3
	-0.20 (-0.34, -0.06)
	-0.16 (-0.29, -0.03)
	-0.19 (-0.37, -0.003)
	-0.10 (-0.23, 0.04)

	Single CMD
	
	
	
	

	Diabetes
	-0.03 (-0.06, 0.01)
	-0.02 (-0.06, 0.01)
	-0.03 (-0.08, 0.02)
	-0.02 (-0.05, 0.02)

	Heart disease
	0.003 (-0.03, 0.03)
	-0.01 (-0.04, 0.02)
	0.01 (-0.03, 0.05)
	0.004 (-0.03, 0.03)

	Stroke 
	-0.12 (-0.18, -0.06)
	-0.07 (-0.13, -0.01)
	-0.13 (-0.21, -0.05)
	-0.07 (-0.13, -0.01)

	Two CMDs
	
	
	
	

	Diabetes & Heart disease
	-0.06 (-0.11, -0.01)
	-0.07 (-0.12, -0.02)
	-0.04 (-0.11, 0.02)
	-0.02 (-0.07, 0.02)

	Diabetes & Stroke
	-0.12 (-0.21, -0.02)
	-0.10 (-0.19, -0.01)
	-0.15 (-0.28, -0.03)
	-0.01 (-0.11, 0.08)

	Heart disease & Stroke
	-0.12 (-0.21, -0.04)
	-0.08 (-0.16, 0.002)
	-0.12 (-0.23, -0.01)
	-0.07 (-0.15, 0.02)

	Three CMDs
	
	
	
	

	Diabetes & Heart disease & Stroke
	-0.15 (-0.29, -0.02)
	-0.12 (-0.24, 0.003)
	-0.14 (-0.32, 0.03)
	-0.08 (-0.21, 0.05)


Abbreviation: CMDs cardiometabolic diseases. N= 54,329, Observations: 118,535. All models were adjusted for age, sex, educational level, total household wealth, marital status, current smoking status, alcohol consumption, physical activity, social activity




                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
[bookmark: _Toc11167]Table S6. Moderation analyses of specific geriatric syndromes on the relationship between cardiometabolic diseases and cognitive function.
	Interaction term
	Global cognitive function score
β(95%CI)
	Memory score
β(95%CI)
	Orientation score
β(95%CI)
	Executive score
β(95%CI)

	Frailty status
(N=53,507, Observations: 116,475)
	
	
	
	

	0 CMD*robust
	Reference
	Reference
	Reference
	Reference

	1 CMD*pre-frail
	0.02 (-0.02, 0.06)
	0.02 (-0.02, 0.06)
	-0.002 (-0.05, 0.05)
	0.02 (-0.02, 0.06)

	1 CMD*frail
	-0.002 (-0.05, 0.05)
	0.02 (-0.03, 0.07)
	-0.04 (-0.10, 0.03)
	0.01 (-0.03, 0.06)

	2 CMDs*pre-frail
	0.01 (-0.09, 0.11)
	0.01 (-0.09, 0.12)
	0.02 (-0.11, 0.16)
	-0.02 (-0.12, 0.07)

	2 CMDs*frail
	-0.08 (-0.19, 0.04)
	-0.05 (-0.16, 0.06)
	-0.09 (-0.24, 0.07)
	-0.05 (-0.15, 0.06)

	3 CMDs*pre-frail
	-0.32 (-0.86, 0.22)
	-0.27 (-0.70, 0.16)
	-0.49 (-1.17, 0.18)
	0.06 (-0.31, 0.43)

	3 CMDs*frail
	-0.68 (-1.25, -0.11)
	-0.53 (-0.96, -0.09)
	-0.82 (-1.54, -0.11)
	-0.19 (-0.59, 0.21)

	Depressive symptom
(N=54,314, Observations: 118,434)
	
	
	
	

	0 CMD*no
	Reference
	Reference
	Reference
	Reference

	1 CMD*yes
	-0.0001 (-0.03, 0.03)
	0.03 (-0.01, 0.06)
	-0.02 (-0.06, 0.02)
	-0.007 (-0.04, 0.03)

	2CMDs*yes
	-0.04 (-0.11, 0.02)
	0.03 (-0.04, 0.09)
	-0.11 (-0.20, -0.02)
	-0.01 (-0.08, 0.05)

	3CMDs*yes
	-0.02 (-0.22, 0.18)
	0.02 (-0.16, 0.19)
	-0.01 (-0.30, 0.27)
	-0.03 (-0.22, 0.16)

	Falls
(N=47,730, Observations: 107,429)
	
	
	
	

	0 CMD*no
	Reference
	Reference
	Reference
	Reference

	1 CMD*yes
	-0.01 (-0.04, 0.02)
	-0.03 (-0.06, 0.004)
	-0.001 (-0.04, 0.04)
	0.01 (-0.03, 0.04)

	2CMDs*yes
	-0.05 (-0.11, 0.01)
	-0.04 (-0.10, 0.03)
	-0.02 (-0.09, 0.06)
	-0.06 (-0.12, 0.01)

	3CMDs*yes
	-0.08 (-0.29, 0.13)
	-0.09 (-0.30, 0.12)
	-0.03 (-0.33, 0.26)
	-0.06 (-0.25, 0.14)

	Pain
(N=50,879, Observations: 103,391)
	
	
	
	

	0 CMD*no
	Reference
	Reference
	Reference
	Reference

	1 CMD*yes
	0.01 (-0.02, 0.03)
	0.01 (-0.02, 0.04)
	-0.01 (-0.05, 0.03)
	0.01 (-0.02, 0.04)

	2CMDs*yes
	-0.02 (-0.08, 0.04)
	-0.01 (-0.08, 0.05)
	-0.06 (-0.14, 0.03)
	0.02 (-0.04, 0.08)

	3CMDs*yes
	-0.08 (-0.29, 0.13)
	0.10 (-0.08, 0.28)
	-0.26 (-0.57, 0.05)
	-0.005 (-0.19, 0.18)

	
	53,426
116,881
	
	
	

	Urinary incontinence
	
	
	
	

	0 CMD*no
	Reference
	Reference
	Reference
	Reference

	1 CMD*yes
	-0.001 (-0.04, 0.04)
	-0.001 (-0.04, 0.04)
	0.004 (-0.05, 0.06)
	-0.01 (-0.06, 0.03)

	2CMDs*yes
	-0.03 (-0.11, 0.04)
	-0.04 (-0.12, 0.04)
	-0.04 (-0.15, 0.07)
	0.01 (-0.07, 0.08)

	3CMDs*yes
	-0.002 (-0.23, 0.23)
	0.01 (-0.21, 0.23)
	0.12 (-0.22, 0.47)
	-0.13 (-0.30, 0.04)


All models were adjusted for age, sex, educational level, total household wealth, marital status, current smoking status, alcohol consumption, physical activity, social activity





[bookmark: _Toc5916]Table S7. Moderation analyses of number of geriatric syndromes on the relationship between cardiometabolic diseases and cognitive function. 
	Variables
	Global cognitive function score
β(95%CI)
	Memory score
β(95%CI)
	Orientation score
β(95%CI)
	Executive score
β(95%CI)

	Number of CMDs
	
	
	
	

	0
	Reference
	Reference
	Reference
	Reference

	1
	0.004 (-0.03, 0.04)
	-0.003 (-0.04, 0.04)
	0.01 (-0.04, 0.06)
	0.00 (-0.03, 0.04)

	2
	-0.03 (-0.10,0.05)
	-0.05 (-0.13, 0.02)
	0.004 (-0.11, 0.12)
	-0.01 (-0.09, 0.07)

	3
	-0.01 (-0.22, 0.20)
	-0.12 (-0.39, 0.14)
	0.13 (-0.19, 0.45)
	-0.04 (-0.30, 0.21)

	Number of GS
	
	
	
	

	0
	Reference
	Reference
	Reference
	Reference

	1
	-0.03 (-0.04, -0.01)
	-0.03 (-0.05, -0.01)
	-0.03 (-0.05, -0.01)
	-0.00 (-0.02, 0.02)

	2
	-0.08 (-0.10, -0.06)
	-0.08 (-0.11, -0.06)
	-0.05 (-0.08, -0.02)
	-0.04 (-0.07, -0.02)

	≥3
	-0.16 (-0.19, -0.13)
	-0.13 (-0.16, -0.10)
	-0.14 (-0.18, -0.10)
	-0.10 (-0.13, -0.07)

	Number of CMDs*Number of GS
	
	
	
	

	1 CMD*1 GS
	-0.02 (-0.05, 0.02)
	-0.01 (-0.05, 0.02)
	0.003 (-0.04, 0.05)
	-0.03 (-0.07, 0.00)

	1 CMD*2 GS
	-0.01 (-0.05, 0.03)
	0.02 (-0.02, 0.06)
	-0.04 (-0.09, 0.02)
	-0.02 (-0.06, 0.02)

	1 CMD*3 GS
	-0.0001 (-0.05, 0.05)
	0.02 (-0.03, 0.07)
	-0.02 (-0.09, 0.04)
	0.00 (-0.04, 0.05)

	2 CMD*1 GS
	0.03 (-0.05, 0.11)
	0.04 (-0.04, 0.12)
	0.02 (-0.09, 0.13)
	0.01 (-0.07, 0.09)

	2 CMD*2 GS
	-0.06 (-0.15, 0.03)
	0.01 (-0.08, 0.10)
	-0.10 (-0.22, 0.03)
	-0.03 (-0.13, 0.06)

	2 CMD*3 GS
	-0.07 (-0.17, 0.02)
	-0.03 (-0.12, 0.06)
	-0.12 (-0.25, 0.01)
	-0.01 (-0.11, 0.08)

	3 CMD*1 GS
	-0.02 (-0.28, 0.24)
	0.05 (-0.24, 0.34)
	-0.11 (-0.52, 0.31)
	0.00 (-0.26, 0.27)

	3 CMD*2 GS
	-0.16 (-0.44, 0.13)
	-0.03 (-0.34, 0.27)
	-0.36 (-0.79, 0.07)
	0.06 (-0.22, 0.34)

	3 CMD*3 GS
	-0.34 (-0.62, -0.07)
	-0.09 (-0.41, 0.22)
	-0.50 (-0.88, -0.12)
	-0.16 (-0.46, 0.13)


Abbreviation: CMDs cardiometabolic diseases, GS geriatric syndromes. N=54,329, Observatioins=118,535, All models were adjusted for age, sex, educational level, total household wealth, marital status, current smoking status, alcohol consumption, physical activity, social activity.













[bookmark: _Toc7476]Figure S2. Marginal predicted memory, orientation, and executive function score by number of cardiometabolic diseases, stratified by number of geriatric syndromes (0, 1, 2 and 3 or more).
Abbreviation: CMDs cardiometabolic diseases, GS geriatric syndromes. All coefffcients were estimated after adjusting for age, sex, educational level, total household wealth, marital status, current smoking status, alcohol consumption, physical activity and social activity.
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[bookmark: _Toc207380638][bookmark: _Toc5553]Table S8. Joint trajectory models’ results of model fitting process.
	Number of classes
	Trajectory shapes
	BIC 
	Group membership
	Ave PP

	2
	(3 3), (3 3), (3 3), (3 3), (3 3) 
	-282102.73
	52.60
	47.40
	
	
	
	
	94.11
	94.32
	
	
	
	

	3
	(3 3 3), (3 3 3), (3 3 3), (3 3 3), (3 3 3) 
	-273919.28
	26.89
	50.48
	22.63
	
	
	
	91.51
	92.01
	92.12
	
	
	

	4
	(3 3 3 3), (3 3 3 3), (3 3 3 3), (3 3 3 3), (3 3 3 3) 
	-267216.83
	24.99
	42.99
	21.36
	10.74
	
	
	89.02
	89.92
	90.98
	91.93
	
	

	5
	(3 3 3 3 3), (3 3 3 3 3), (3 3 3 3 3), (3 3 3 3 3), (3 3 3 3 3) 
	-265133.65
	23.86
	41.30 
	5.75
	21.19
	7.91
	
	83.42
	86.34
	89.14 
	90.52
	91.65 
	

	6
	(3 3 3 3 3), (3 3 3 3 3), (3 3 3 3 3), (3 3 3 3 3), (3 3 3 3 3) 
	-262465.29
	23.29
	28.63
	14.14
	4.67
	21.78
	7.49
	81.89
	82.3
	82.41
	87.85
	88.76
	89.49

	Best fit
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	(1 3 3 2 3) (1 2 2 3 3) (3 3 3 3 3) (3 2 1 1 1) (3 2 3 2 3)
	-264288.64
	23.07
	21.03
	13.40 
	21.82
	10.67
	
	83.11
	83.81
	87.37
	90.35
	90.53
	


Abbreviations: BIC, Bayesian Information Criterion; Ave PP, Average posterior probability assignment. N=27066


[bookmark: _Toc7837]Table S9. Moderation analyses of trajectory groups of geriatric syndromes on the relationship between cardiometabolic diseases and cognitive function. 
	Variables
	Global cognitive function score
β(95%CI)
	Memory score
β(95%CI)
	Orientation score
β(95%CI)
	Executive score
β(95%CI)

	Number of CMDs
	
	
	
	

	0
	Reference
	Reference
	Reference
	Reference

	1
	-0.03 (-0.10, 0.05)
	0.00 (-0.08, 0.08)
	-0.04 (-0.13, 0.05)
	-0.01 (-0.09, 0.07)

	2
	-0.07 (-0.24, 0.10)
	-0.03 (-0.20, 0.15)
	-0.12 (-0.32, 0.08)
	0.02 (-0.16, 0.19)

	3
	0.47 (0.17, 0.78)
	0.74 (0.22, 1.26)
	0.41 (-0.56, 1.38)
	-0.16 (-0.68, 0.36)

	Number of CMDs*trajectory group
	
	
	
	

	1 CMD*G2
	0.02 (-0.07, 0.11)
	-0.02 (-0.12, 0.08)
	0.03 (-0.07, 0.14)
	0.03 (-0.07, 0.12)

	1 CMD*G3
	0.06 (-0.04, 0.16)
	0.07 (-0.04, 0.19)
	0.05 (-0.07, 0.16)
	-0.01 (-0.12, 0.11)

	1 CMD*G4
	0.02 (-0.07, 0.11)
	0.02 (-0.08, 0.12)
	-0.0001 (-0.12, 0.12)
	0.01 (-0.09, 0.11)

	1 CMD*G5
	0.00 (-0.11, 0.11)
	0.02 (-0.10, 0.14)
	-0.01 (-0.14, 0.12)
	-0.02 (-0.14, 0.10)

	2 CMD*G2
	0.03 (-0.16, 0.22)
	-0.04 (-0.24, 0.17)
	0.10 (-0.12, 0.33)
	-0.03 (-0.23, 0.18)

	2 CMD*G3
	0.05 (-0.16, 0.26)
	0.06 (-0.18, 0.30)
	0.08 (-0.18, 0.33)
	-0.08 (-0.32, 0.16)

	2 CMD*G4
	-0.06 (-0.25, 0.13)
	0.00 (-0.20, 0.20)
	-0.06 (-0.29, 0.17)
	-0.10 (-0.30, 0.10)

	2 CMD*G5
	-0.01 (-0.22, 0.24)
	-0.06 (-0.31, 0.18)
	0.06 (-0.23, 0.34)
	0.004 (-0.23, 0.24)

	3 CMD*G2
	-0.57 (-1.00, -0.15)
	-0.88 (-1.47, -0.28)
	-0.57 (-1.59, 0.45)
	0.23 (-0.37, 0.83)

	3 CMD*G3
	-0.57 (-1.01, -0.14)
	-0.59 (-1.21, 0.04)
	-1.14 (-2.31, 0.04)
	0.47 (-0.22, 1.16)

	3 CMD*G4
	-0.85 (-1.22, -0.48)
	-0.95 (-1.53, -0.38)
	-0.72 (-1.72, 0.27)
	-0.16 (-0.73, 0.42)

	3 CMD*G5
	-0.75 (-1.34, -0.17)
	-1.04 (-1.74, -0.34)
	-0.85 (-1.97, 0.27)
	0.25 (-0.39, 0.89)


Abbreviation: CMDs cardiometabolic diseases, GS geriatric syndromes. N=25,447, Observatioins=70,120, All models were adjusted for age, sex, educational level, total household wealth, marital status, current smoking status, alcohol consumption, physical activity, social activity.
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[bookmark: _Toc13476]Figure S3. Trajectory-specific associations between cardiometabolic diseases and memory, orientation, and executive function score.
Abbreviation: CMDs cardiometabolic diseases, GS geriatric syndromes. All coefffcients were estimated after adjusting for age, sex, educational level, total household wealth, marital status, current smoking status, alcohol consumption, physical activity and social activity


[bookmark: _Toc2137]Table S10. Comparison of characteristics at baseline between participants included and not included in the trajectory analysis
	Characteristics
	Total sample
(N=68,090)
	Included in trajectory analysis
(N=27,066)
	Not included in trajectory analysis
(N=41,024)
	P value

	Age, years, mean (SD)
	63.84 (9.78)
	65.65 (8.58)
	62.65 (10.33)
	<0.001

	Sex
	
	
	
	<0.001

	Female
	37,181 (54.61)
	16,424 (60.68)
	20,757 (50.60)
	

	Male
	30,909 (45.39)
	10,642 (39.32)
	20,267 (49.40)
	

	Marital status
	
	
	
	<0.001

	Single
	18,366 (26.97)
	7,042 (26.02)
	11,324 (27.60)
	

	Married
	49,707 (73.00)
	20,021 (73.97)
	29,686 (72.36)
	

	Missing
	17 (0.02)
	3 (0.01)
	14 (0.03)
	

	Total household wealth
	
	
	
	<0.001

	Q1
	20,406 (29.97)
	8,132 (30.05)
	12,274 (29.92)
	

	Q2
	21,235 (31.19)
	9,291 (34.33)
	11,944 (29.11)
	

	Q3
	21,768 (31.97)
	8,315 (30.72)
	13,453 (32.79)
	

	Missing
	4,681 (6.87)
	1,328 (4.91)
	3,353 (8.17)
	

	Educational level
	
	
	
	<0.001

	Primary
	36,727 (53.94)
	16,147 (59.66)
	20,580 (50.17)
	

	Secondary
	20,026 (29.41)
	7,219 (26.67)
	12,807 (31.22)
	

	Tertiary
	10,204 (14.99)
	3,360 (12.41)
	6,844 (16.68)
	

	Missing
	1,133 (1.66)
	340 (1.26)
	793 (1.93)
	

	Current smoking status
	
	
	
	<0.001

	No
	36,509 (53.62)
	15,692 (57.98)
	20,817 (50.74)
	

	Yes
	31,166 (45.77)
	11,316 (41.81)
	19,850 (48.39)
	

	Missing
	415 (0.61)
	58 (0.21)
	357 (0.87)
	

	Alcohol consumption
	
	
	
	<0.001

	Less than weekly drinking
	33,742 (49.56)
	13,964 (51.59)
	19,778 (48.21)
	

	Weekly drinking or more
	33,147 (48.68)
	12,845 (47.46)
	20,302 (49.49)
	

	Missing
	1,201 (1.76)
	257 (0.95)
	944 (2.30)
	

	Physical activity
	
	
	
	0.167

	Physically inactive
	34,775 (51.07)
	13,761 (50.84)
	21,014 (51.22)
	

	Physically active
	26,306 (38.63)
	10,555 (39.00)
	15,751 (38.39)
	

	Missing
	7,009 (10.29)
	2,750 (10.16)
	4,259 (10.38)
	

	Social activity
	
	
	
	<0.001

	Socially inactive
	25,546 (37.52)
	10,530 (38.90)
	15,016 (36.60)
	

	Socially active
	29,409 (43.19)
	12,827 (47.39)
	16,582 (40.42)
	

	Missing
	13,135 (19.29)
	3,709 (13.70)
	9,426 (22.98)
	

	Cardiometabolic disease category
	
	
	
	<0.001

	No cardiometabolic disease
	47,117 (69.20)
	18,631 (68.84)
	28,486 (69.44)
	

	Single cardiometabolic disease
	17,083 (25.09)
	6,982 (25.80)
	10,101 (24.62)
	

	Cardiometabolic multimorbidity
	3,890 (5.71)
	1,453 (5.37)
	2,437 (5.94)
	

	Global cognitive function score
	0.02 (1.04)
	0.14 (0.89)
	−0.05 (1.12)
	<0.001

	Memory score
	0.03 (1.00)
	0.09 (0.95)
	−0.02 (1.03)
	<0.001

	Orientation score
	−0.02 (1.17)
	0.10 (0.88)
	−0.09 (1.32)
	<0.001

	Executive function score
	0.02 (1.01)
	0.08 (0.94)
	−0.01 (1.05)
	<0.001





[bookmark: _Toc4937]Table S11. Characteristics of the study population in CHARLS, HRS, ELSA, MHAS and KLoSA.
	Characteristics
	Total
(N = 68,090)
	CHARLS
(N = 13,062)
	HRS
(N = 18,485)
	ELSA
(N = 9,693)
	MHAS
(N = 18,877)
	KLoSA
(N = 7,973)

	Age, mean (SD)
	63.84 (9.78)
	61.58 (7.83)
	65.35 (10.27)
	65.75 (9.91)
	62.84 (9.84)
	64.12 (10.14)

	Sex, n (%)
	
	
	
	
	
	

	  Female
	37,181 (54.61)
	6,206 (47.51)
	10,653 (57.63)
	5,344 (55.13)
	10,461 (55.42)
	4,517 (56.65)

	  Male
	30,909 (45.39)
	6,856 (52.49)
	7,832 (42.37)
	4,349 (44.87)
	8,416 (44.58)
	3,456 (43.35)

	Marital status, n (%)
	
	
	
	
	
	

	  Single
	18,366 (26.97)
	1,705 (13.05)
	6,760 (36.57)
	2,763 (28.51)
	5,467 (28.96)
	1,671 (20.96)

	  Married
	49,707 (73.00)
	11,357 (86.95)
	11,711 (63.35)
	6,928 (71.47)
	13,410 (71.04)
	6,301 (79.03)

	  Missing
	17 (0.03)
	0 (0.00)
	14 (0.08)
	2 (0.02)
	0 (0.00)
	1 (0.01)

	Total household wealth, n (%)
	
	
	
	
	
	

	  Q1
	20,406 (29.97)
	2,934 (22.46)
	5,862 (31.71)
	3,034 (31.30)
	6,185 (32.76)
	2,391 (29.99)

	  Q2
	21,235 (31.19)
	2,833 (21.69)
	6,338 (34.29)
	3,071 (31.68)
	6,289 (33.32)
	2,704 (33.91)

	  Q3
	21,768 (31.97)
	3,071 (23.51)
	6,285 (34.00)
	3,367 (34.74)
	6,387 (33.83)
	2,658 (33.34)

	  Missing
	4,681 (6.87)
	4,224 (32.34)
	0 (0.00)
	221 (2.28)
	16 (0.08)
	220 (2.76)

	Educational level, n (%)
	
	
	
	
	
	

	  Primary
	36,727 (53.94)
	11,309 (86.58)
	3,264 (17.66)
	2,114 (21.81)
	15,446 (81.82)
	4,594 (57.62)

	  Secondary
	20,026 (29.41)
	1,457 (11.15)
	10,843 (58.66)
	4,793 (49.45)
	569 (3.01)
	2,364 (29.65)

	  Tertiary
	10,204 (14.99)
	296 (2.27)
	4,374 (23.66)
	1,915 (19.76)
	2,604 (13.79)
	1,015 (12.73)

	  Missing
	1,133 (1.66)
	0 (0.00)
	4 (0.02)
	871 (8.99)
	258 (1.37)
	0 (0.00)

	Current smoking status, n (%)
	
	
	
	
	
	

	  No
	36,509 (53.62)
	7,299 (55.88)
	8,220 (44.47)
	3,815 (39.36)
	11,626 (61.59)
	5,549 (69.60)

	  Yes
	31,166 (45.77)
	5,455 (41.76)
	10,176 (55.05)
	5,870 (60.56)
	7,241 (38.36)
	2,424 (30.40)

	  Missing
	415 (0.61)
	308 (2.36)
	89 (0.48)
	8 (0.08)
	10 (0.05)
	0 (0.00)

	Alcohol consumption, n (%)
	
	
	
	
	
	

	  Less than weekly drinking
	33,742 (49.56)
	7,123 (54.53)
	7,581 (41.01)
	3,015 (31.10)
	15,352 (81.33)
	671 (8.42)

	  Weekly drinking or more
	33,147 (48.68)
	5,933 (45.42)
	10,900 (58.97)
	5,577 (57.54)
	3,436 (18.20)
	7,301 (91.57)

	  Missing
	1,201 (1.76)
	6 (0.05)
	4 (0.02)
	1,101 (11.36)
	89 (0.47)
	1 (0.01)

	Physical activity, n (%)
	
	
	
	
	
	

	  Physically inactive
	34,775 (51.07)
	2,252 (17.24)
	10,306 (55.75)
	5,748 (59.30)
	11,298 (59.85)
	5,171 (64.86)

	  Physically active
	26,306 (38.63)
	3,822 (29.26)
	8,169 (44.19)
	3,944 (40.69)
	7,569 (40.10)
	2,802 (35.14)

	  Missing
	7,009 (10.29)
	6,988 (53.50)
	10 (0.05)
	1 (0.01)
	10 (0.05)
	0 (0.00)

	Social activity, n (%)
	
	
	
	
	
	

	  Socially inactive
	25,546 (37.52)
	6,599 (50.52)
	1,363 (7.37)
	5,471 (56.44)
	9,714 (51.46)
	2,399 (30.09)

	  Socially active
	29,409 (43.19)
	6,462 (49.47)
	5,626 (30.44)
	2,596 (26.78)
	9,151 (48.48)
	5,574 (69.91)

	  Missing
	13,135 (19.29)
	1 (0.01)
	11,496 (62.19)
	1,626 (16.77)
	12 (0.06)
	0 (0.00)

	Cardiometabolic disease , n (%)
	
	
	
	
	
	

	  No CMD
	47,117 (69.20)
	10,259 (78.54)
	10,500 (56.80)
	6,985 (72.06)
	13,471 (71.36)
	5,902 (74.02)

	  Single CMD
	17,083 (25.09)
	2,385 (18.26)
	5,922 (32.04)
	2,280 (23.52)
	4,782 (25.33)
	1,714 (21.50)

	  Cardiometabolic multimorbidity
	3,890 (5.71)
	418 (3.20)
	2,063 (11.16)
	428 (4.42)
	624 (3.31)
	357 (4.48)

	Cognitive function, mean (SD)
	
	
	
	
	
	

	  Memory score
	0.03 (1.00)
	0.00 (1.05)
	0.03 (1.00)
	0.03 (0.98)
	0.01 (0.99)
	0.10 (0.96)

	  Orientation score
	-0.02 (1.17)
	0.01 (1.01)
	-0.17 (1.54)
	0.00 (1.01)
	0.06 (0.98)
	0.07 (0.91)

	  Executive function score
	0.02 (1.01)
	-0.01 (1.00)
	0.00 (1.00)
	-0.03 (1.04)
	0.07 (1.02)
	0.09 (0.96)

	  Global cognitive function score
	0.02 (1.04)
	-0.06 (1.05)
	-0.01 (1.12)
	-0.03 (1.04)
	0.09 (1.00)
	0.11 (0.94)





[bookmark: _Toc18942]Table S12. Associations between cardiometabolic diseases and cognitive function.
	Variables

	Global cognitive function scoreβ(95%CI)

	
	CHARLS
	HRS
	ELSA
	MHAS
	KLoSA

	Number of CMDs
	
	
	
	
	

	0
	Reference
	Reference
	Reference
	Reference
	Reference

	1
	0.003(-0.08, 0.08)
	0.03 (-0.05, 0.12)
	-0.03 (-0.13, 0.06)
	-0.01 (-0.04, 0.03)
	-0.02 (-0.07, 0.03)

	2
	-0.05 (-0.19, 0.09)
	0.09 (-0.04, 0.22)
	-0.27 (-0.46, -0.09)
	-0.11 (-0.17, -0.04)
	-0.05 (-0.15, 0.05)

	3
	-0.38 (-0.73, -0.03)
	0.04 (-0.28, 0.35)
	-0.37 (-1.03, 0.29)
	-0.33 (-0.57, -0.09)
	-0.09 (-0.35, 0.18)

	Single CMD
	
	
	
	
	

	Diabetes
	-0.04 (-0.15, 0.08)
	0.004 (-0.13, 0.14)
	-0.02 (-0.15, 0.10)
	-0.04 (-0.09, 0.01)
	-0.03 (-0.08, 0.03)

	Heart disease
	0.02 (-0.07, 0.11)
	0.09 (-0.002, 0.18)
	-0.05 (-0.16, 0.07)
	-0.003 (-0.04, 0.04)
	-0.06 (-0.15, 0.02)

	Stroke 
	-0.13 (-0.27, 0.01)
	-0.05 (-0.20, 0.01)
	-0.40 (-0.61, -0.19)
	-0.28 (-0.38, -0.17)
	0.005 (-0.10, 0.11)

	Two CMDs
	
	
	
	
	

	Diabetes & Heart disease
	-0.06 (-0.21, 0.09)
	0.09 (-0.03, 0.22)
	-0.25 (-0.47, -0.03)
	-0.10 (-0.16, -0.03)
	-0.06 (-0.18, 0.06)

	Diabetes & Stroke
	-0.37 (-0.60, -0.15)
	-0.07 (-0.31, 0.18)
	0.02 (-0.30, 0.34)
	-0.23 (-0.41, -0.06)
	-0.004 (-0.16, 0.16)

	Heart disease & Stroke
	-0.11 (-0.32, 0.10)
	-0.05 (-0.24, 0.15)
	-0.27 (-0.60, 0.05)
	-0.20 (-0.34, -0.05)
	-0.03 (-0.20, 0.13)

	Three CMDs
	
	
	
	
	

	Diabetes & Heart disease & Stroke
	-0.36 (-0.70, -0.02)
	-0.04 (-0.32, 0.25)
	-0.12 (-0.77, 0.53)
	-0.26 (-0.49, -0.03)
	-0.04 (-0.30, 0.21)


Abbreviation: CMDs cardiometabolic diseases. N= 54,329, Observations: 118,535. All models were adjusted for age, sex, educational level, total household wealth, marital status, current smoking status, alcohol consumption, physical activity, social activity


[bookmark: _Toc8771]Table S13. Moderation analyses of specific geriatric syndromes on the relationship between cardiometabolic diseases and cognitive function.
	Interaction term
	Global cognitive function score β(95%CI)

	
	CHARLS
	HRS
	ELSA
	MHAS
	KLoSA

	Frailty status
	
	
	
	
	

	0 CMD*robust
	Reference
	Reference
	Reference
	Reference
	Reference

	1 CMD*pre-frail
	0.06 (-0.09, 0.21)
	-0.04 (-0.18, 0.09)
	0.11 (0.01, 0.22)
	0.004 (-0.05, 0.06)
	-0.02 (-0.07, 0.04)

	1 CMD*frail
	0.03 (-0.13, 0.20)
	-0.06 (-0.23, 0.12)
	-0.01 (-0.18, 0.15)
	-0.030 (-0.10, 0.03)
	0.02 (-0.08, 0.12)

	2 CMDs*pre-frail
	0.29 (-0.01, 0.58)
	0.01 (-0.21, 0.23)
	0.18 (-0.03, 0.39)
	-0.067 (-0.23, 0.10)
	-0.18 (-0.39, 0.03)

	2 CMDs*frail
	0.30 (-0.01, 0.61)
	0.05 (-0.21, 0.31)
	-0.11 (-0.42, 0.20)
	-0.217 (-0.39, -0.04)
	-0.18 (-0.45, 0.08)

	3 CMDs*pre-frail
	0.62 (-0.01, 1.25)
	-0.58 (-2.14, 0.97)
	-0.19 (-0.99, 0.61)
	0.736 (0.10, 1.37)
	-0.58 (-0.82, -0.34)

	3 CMDs*frail
	0.55 (0.12, 0.98)
	-0.78 (-2.45, 0.88)
	-0.24 (-0.95, 0.47)
	omitted
	-0.96 (-1.31, -0.61)

	Depressive symptom
	
	
	
	
	

	0 CMD*no
	Reference
	Reference
	Reference
	Reference
	Reference

	1 CMD*yes
	0.01 (-0.10, 0.13)
	0.16 (0.01, 0.31)
	-0.06 (-0.18, 0.05)
	-0.01 (-0.05, 0.04)
	-0.02 (-0.08, 0.03)

	2CMDs*yes
	-0.08 (-0.28, 0.13)
	0.01 (-0.19, 0.21)
	-0.17 (-0.41, 0.08)
	-0.011 (-0.10, 0.08)
	-0.03 (-0.16, 0.09)

	3CMDs*yes
	-0.22 (-0.76, 0.31)
	-0.001 (-0.36, 0.36)
	-0.72 (-1.87, 0.44)
	0.091 (-0.31, 0.50)
	0.15 (-0.16, 0.47)

	Falls
	
	
	
	
	

	0 CMD*no
	Reference
	Reference
	Reference
	Reference
	Reference

	1 CMD*yes
	-0.06 (-0.23, 0.10)
	-0.01 (-0.08, 0.05)
	0.06 (-0.03, 0.15)
	-0.02 (-0.06, 0.02)
	-0.15 (-0.30, 0.01)

	2CMDs*yes
	0.08 (-0.24, 0.39)
	0.01 (-0.09, 0.11)
	-0.05 (-0.26, 0.16)
	-0.10 (-0.18, -0.01)
	-0.04 (-0.30, 0.22)

	3CMDs*yes
	0.57 (-0.36, 1.50)
	0.09 (-0.23, 0.41)
	-0.37 (-1.18, 0.45)
	-0.10 (-0.56, 0.36)
	-0.25 (-0.54, 0.05)

	Pain
	
	
	
	
	

	0 CMD*no
	Reference
	Reference
	Reference
	Reference
	Reference

	1 CMD*yes
	-0.03 (-0.14, 0.08)
	-0.03 (-0.14, 0.08)
	0.05 (-0.04, 0.14)
	0.03 (-0.01, 0.07)
	-0.04 (-0.09, 0.01)

	2CMDs*yes
	0.14 (-0.07, 0.35)
	-0.06 (-0.21, 0.08)
	-0.02 (-0.26, 0.21)
	-0.03 (-0.12, 0.06)
	-0.05 (-0.18, 0.09)

	3CMDs*yes
	0.17 (-0.68, 1.02)
	-0.31 (-0.70, 0.08)
	-0.33 (-0.88, 0.22)
	0.16 (-0.18, 0.51)
	-0.18 (-0.58, 0.22)

	Urinary incontinence
	
	
	
	
	

	0 CMD*no
	Reference
	Reference
	Reference
	Reference
	Reference

	1 CMD*yes
	0.09 (-0.17, 0.36)
	0.08 (-0.04, 0.20)
	0.06 (-0.05, 0.17)
	-0.02 (-0.07, 0.03)
	-0.11 (-0.23, 0.01)

	2CMDs*yes
	0.44 (-0.10, 0.98)
	0.07 (-0.09, 0.24)
	-0.24 (-0.47, -0.01)
	-0.06 (-0.16, 0.05)
	-0.06 (-0.33, 0.22)

	3CMDs*yes
	-0.85 (-2.12, 0.43)
	-0.01 (-0.41, 0.38)
	-0.19 (-0.75, 0.37)
	0.21 (-0.14, 0.56)
	-0.43 (-1.03, 0.17)



All models were adjusted for age, sex, educational level, total household wealth, marital status, current smoking status, alcohol consumption, physical activity, social activity


[bookmark: _Toc23414]Table S14. Moderation analyses of number of geriatric syndromes on the relationship between cardiometabolic diseases and cognitive function.
	Variables
	Global cognitive function score β(95%CI)

	
	CHARLS
	HRS
	ELSA
	MHAS
	KLoSA

	Number of CMDs
	
	
	
	
	

	0
	Reference
	Reference
	Reference
	Reference
	Reference

	1
	-0.01 (-0.12, 0.11)
	0.02 (-0.11, 0.14)
	-0.06 (-0.17, 0.04)
	0.002 (-0.05, 0.06)
	0.04 (-0.03, 0.10)

	2
	-0.33 (-0.60, -0.06)
	0.05 (-0.13, 0.24)
	-0.08 (-0.32, 0.16)
	-0.05 (-0.18, 0.08)
	-0.01 (-0.16, 0.14)

	3
	-0.77 (-1.39, -0.15)
	0.31 (-0.11, 0.74)
	-0.21 (-0.82, 0.40)
	-0.15 (-0.62, 0.31)
	-0.01 (-0.25, 0.23)

	Number of GS
	
	
	
	
	

	0
	Reference
	Reference
	Reference
	Reference
	Reference

	1
	-0.09 (-0.15, -0.03)
	-0.06 (-0.14, 0.02)
	-0.04 (-0.08, 0.00)
	-0.01 (-0.03, 0.02)
	-0.03 (-0.05, -0.003)

	2
	-0.13 (-0.21, -0.05)
	-0.08 (-0.18, 0.02)
	-0.06 (-0.12, -0.01)
	-0.02 (-0.06, 0.01)
	-0.13 (-0.17, -0.10)

	≥3
	-0.18 (-0.28, -0.07)
	-0.18 (-0.30, -0.06)
	-0.13 (-0.22, -0.04)
	-0.05 (-0.09, -0.01)
	-0.35 (-0.41, -0.29)

	Number of CMDs*Number of GS
	
	
	
	

	1 CMD*1 GS
	0.004 (-0.12, 0.13)
	0.01 (-0.10, 0.13)
	0.04 (-0.05, 0.13)
	-0.01 (-0.06, 0.049)
	-0.07 (-0.13, -0.02)

	1 CMD*2 GS
	0.08 (-0.07, 0.22)
	-0.02 (-0.16, 0.12)
	0.05 (-0.07, 0.17)
	0.001 (-0.06, 0.06)
	-0.10 (-0.17, -0.03)

	1 CMD*3 GS
	-0.05 (-0.22, 0.12)
	0.08 (-0.08, 0.24)
	0.02 (-0.13, 0.17)
	-0.01 (-0.07, 0.05)
	-0.04 (-0.15, 0.06)

	2 CMD*1 GS
	0.33 (0.04, 0.63)
	0.09 (-0.08, 0.26)
	-0.13 (-0.39, 0.12)
	0.03 (-0.11, 0.16)
	0.01 (-0.13, 0.14)

	2 CMD*2 GS
	0.28 (-0.02, 0.58)
	-0.04 (-0.24, 0.16)
	-0.19 (-0.49, 0.11)
	-0.08 (-0.22, 0.07)
	-0.04 (-0.21, 0.13)

	2 CMD*3 GS
	0.28 (-0.09, 0.65)
	0.09 (-0.12, 0.31)
	-0.35 (-0.68, -0.02)
	-0.08 (-0.23, 0.06)
	-0.13 (-0.34, 0.07)

	3 CMD*1 GS
	0.48 (-0.22, 1.18)
	-0.05 (-0.60, 0.50)
	0.12 (-0.57, 0.82)
	-0.13 (-0.98, 0.72)
	-0.02 (-0.30, 0.27)

	3 CMD*2 GS
	0.56 (-0.25, 1.37)
	-0.54 (-1.12, 0.04)
	0.23 (-0.54, 1.00)
	-0.25 (-0.79, 0.28)
	0.12 (-0.29, 0.53)

	3 CMD*3 GS
	-0.14 (-0.98, 0.70)
	-0.40 (-0.90, 0.12)
	-0.71 (-1.50, 0.08)
	-0.17 (-0.70, 0.35)
	-0.48 (-1.10, 0.14)


Abbreviation: CMDs cardiometabolic diseases, GS geriatric syndromes. N=54,329, Observatioins=118,535, All models were adjusted for age, sex, educational level, total household wealth, marital status, current smoking status, alcohol consumption, physical activity, social activity.



[bookmark: _Toc1090]Table S15. Associations between cardiometabolic diseases and global cognitive function after multiple imputation.
	Variable
	Model 1: Main-effect model
	Model 2: Moderation model

	
	β (95% CI)
	P value
	β (95% CI)
	P value

	Number of cardiometabolic diseases (reference: 0)

	1
	-0.002 (-0.02, 0.02)
	0.866
	0.01 (-0.02, 0.04)
	0.333

	2
	-0.04 (-0.08, -0.001)
	0.047
	-0.001 (-0.06, 0.06)
	0.986

	3
	-0.12 (-0.22, -0.02)
	0.024
	-0.04 (-0.24, 0.15)
	0.665

	Number of geriatric syndromes (reference: 0)

	1
	-
	-
	-0.02 (-0.04, -0.01)
	0.001

	2
	-
	-
	-0.07 (-0.09, -0.05)
	<0.001

	≥3
	-
	-
	-0.15 (-0.17, -0.12)
	<0.001

	Interaction: cardiometabolic diseases × geriatric syndromes

	1 CMD × 1 GS
	-
	-
	-0.01 (-0.04, 0.02)
	0.376

	1 CMD × 2 GS
	-
	-
	-0.03 (-0.07, -0.00)
	0.050

	1 CMD × ≥3 GS
	-
	-
	-0.02 (-0.06, 0.02)
	0.301

	2 CMDs × 1 GS
	-
	-
	0.02 (-0.04, 0.08)
	0.503

	2 CMDs × 2 GS
	-
	-
	-0.07 (-0.14, -0.00)
	0.050

	2 CMDs × ≥3 GS
	-
	-
	-0.08 (-0.15, -0.01)
	0.034

	3 CMDs × 1 GS
	-
	-
	0.03 (-0.19, 0.26)
	0.771

	3 CMDs × 2 GS
	-
	-
	-0.09 (-0.33, 0.14)
	0.430

	3 CMDs × ≥3 GS
	-
	-
	-0.17 (-0.40, 0.06)
	0.143


Abbreviation: CMDs cardiometabolic diseases, GS geriatric syndromes.All models were adjusted for age, sex, educational level, total household wealth, marital status, current smoking status, alcohol consumption, physical activity, social activity.



Table S15. Moderating effects of specific geriatric syndromes on the association between cardiometabolic diseases and global cognitive function.
	Variable 
	β (95% CI)
	P value

	Depressive symptoms

	No. of CMDs: 1 vs 0
	0.01 (-0.02, 0.03)
	0.645

	No. of CMDs: 2 vs 0
	-0.03 (-0.07, 0.01)
	0.161

	No. of CMDs: 3 vs 0
	-0.11 (-0.22, -0.00)
	0.049

	Depressive symptoms: yes vs no
	-0.07 (-0.09, -0.06)
	<0.001

	1 CMD × depressive symptoms
	-0.02 (-0.05, 0.00)
	0.101

	2 CMDs × depressive symptoms
	-0.03 (-0.08, 0.02)
	0.310

	3 CMDs × depressive symptoms
	-0.02 (-0.17, 0.12)
	0.751

	Falls

	No. of CMDs: 1 vs 0
	0.00 (-0.02, 0.03)
	0.722

	No. of CMDs: 2 vs 0
	-0.02 (-0.06, 0.02)
	0.397

	No. of CMDs: 3 vs 0
	-0.10 (-0.23, 0.02)
	0.106

	Falls: yes vs no
	-0.03 (-0.05, -0.01)
	0.003

	1 CMD × falls
	-0.02 (-0.05, 0.01)
	0.182

	2 CMDs × falls
	-0.06 (-0.11, -0.00)
	0.034

	3 CMDs × falls
	-0.04 (-0.20, 0.12)
	0.625

	Pain

	No. of CMDs: 1 vs 0
	-0.00 (-0.03, 0.02)
	0.849

	No. of CMDs: 2 vs 0
	-0.02 (-0.06, 0.03)
	0.412

	No. of CMDs: 3 vs 0
	-0.13 (-0.26, -0.00)
	0.050

	Pain: yes vs no
	-0.03 (-0.04, -0.01)
	<0.001

	1 CMD × pain
	-0.00 (-0.02, 0.02)
	0.974

	2 CMDs × pain
	-0.04 (-0.08, 0.01)
	0.127

	3 CMDs × pain
	0.02 (-0.13, 0.17)
	0.802

	Urinary incontinence

	No. of CMDs: 1 vs 0
	0.00 (-0.02, 0.02)
	0.979

	No. of CMDs: 2 vs 0
	-0.03 (-0.07, 0.01)
	0.159

	No. of CMDs: 3 vs 0
	-0.08 (-0.19, 0.04)
	0.177

	Urinary incontinence: yes vs no
	-0.02 (-0.04, -0.00)
	0.040

	1 CMD × urinary incontinence
	-0.01 (-0.04, 0.02)
	0.558

	2 CMDs × urinary incontinence
	-0.03 (-0.09, 0.02)
	0.221

	3 CMDs × urinary incontinence
	-0.14 (-0.30, 0.03)
	0.099

	Frailty status

	No. of CMDs: 1 vs 0
	0.01 (-0.02, 0.04)
	0.546

	No. of CMDs: 2 vs 0
	0.04 (-0.03, 0.12)
	0.278

	No. of CMDs: 3 vs 0
	0.10 (-0.18, 0.37)
	0.495

	Pre-frail vs robust
	-0.02 (-0.04, -0.01)
	0.006

	Frail vs robust
	-0.14 (-0.16, -0.11)
	<0.001

	1 CMD × pre-frail
	-0.00 (-0.03, 0.03)
	0.896

	1 CMD × frail
	-0.02 (-0.06, 0.02)
	0.336

	2 CMDs × pre-frail
	-0.05 (-0.13, 0.02)
	0.169

	2 CMDs × frail
	-0.10 (-0.18, -0.02)
	0.013

	3 CMDs × pre-frail
	-0.08 (-0.36, 0.21)
	0.599

	3 CMDs × frail
	-0.29 (-0.59, 0.01)
	0.055


Abbreviation: CMDs cardiometabolic diseases, GS geriatric syndromes.All models were adjusted for age, sex, educational level, total household wealth, marital status, current smoking status, alcohol consumption, physical activity, social activity.
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                                                                         (N=25,586) Participants at wave 1-4 (2011-2018) No. wave (year)              N      1(2011)                      17,708      2(2013)                      18,612      3(2015)                      21,097       4(2018)                      19,816      (N=15,818) Participants at wave 1-4 (2011-2018) No. wave (year)              N      1(2011)                      12,554      2(2013)                      12,691      3(2015)                      12,925       4(2018)                      11,975      (N=13,062) Participants at wave 1-4 (2011-2018) No. wave (year)              N      1(2011)                      8,711      2(2013)                      8,593      3(2015)                      8,685       4(2018)                      7,294                                    (N=9,768) Participants excluded   8,373 aged less than 50 years   305 missing age and birth year   1,090 having dementia or Parkinson's disease                                         (N=2,756) Participants excluded during follow-up   2,253 missing cognitive function   503 missing cardiometabolic diseases    (heart diseases/ stroke/diabetes)                                         (N=4,821) Participants with more than three times measures on  frailty status, depressive symptom, falls, pain  and urinary incontinence were included in the  analysis of joint trajectories     (N=42,406) Participants at wave 10-14 (2010-2018) No. wave (year)              N      10(2010)                      22,034      11(2012)                      20,554      12(2014)                      18,747       13(2016)                      20,912       14(2018)                      17,146     (N=24,150) Participants at wave 10-14 (2010-2018) No. wave (year)              N      10(2010)                      19,083      11(2012)                      17,847      12(2014)                      16,352      13(2016)                      18,383      14(2018)                      15,198     (N=18,485) Participants at wave 10-14 (2010-2018) No. wave (year)              N      10(2010)                      10,921     11(2012)                      7,380     12(2014)                      7,724     13(2016)                      9,442      14(2018)                      11,110                                   (N=18,256) Participants excluded   1,620 aged less than 50 years   14,524 missing age and birth year   2,112 having dementia or Parkinson's disease                                         (N=5,665) Participants excluded during follow-up   5,617 missing cognitive function   48 missing cardiometabolic diseases    (heart diseases/ stroke/diabetes)                                    (N=6,122) Participants with more than three times measures  on frailty status, depressive symptom, falls, pain  and urinary incontinence were included in the  analysis of joint trajectories       (N=21,679) Participants at wave 7-9 (2014-2018) No. wave (year)              N      7(2014)                      9,666      8(2016)                      8,445      9(2018)                      8,736     (N=10,636) Participants at wave 7-9 (2014-2018) No. wave (year)              N      7(2014)                      9,125      8(2016)                      8,024      9(2018)                      8,287       (N=9,693) Participants at wave 7-9 (2011-2018) No. wave (year)              N      7(2014)                      8,028      8(2016)                      7,097      9(2018)                      7,320                                         (N=11,043) Participants excluded   307 aged less than 50 years   10,341 missing age and birth year   395 having dementia or Parkinson's disease                                         (N=943) Participants excluded during follow-up   943 missing cognitive function   0 missing cardiometabolic diseases    (heart diseases/ stroke/diabetes)                                     (N=6,122) Participants with more than three times measures on  frailty status, depressive symptom, falls, pain and  urinary incontinence were included in the analysis of  joint trajectories       (N=27,159) Participants at wave 3-5 (2014-2018) No. wave (year)              N      3(2012)                      15,723      4(2015)                      14,779      5(2018)                      17,114     (N=19,762) Participants at wave 3-5 (2014-2018) No. wave (year)              N      3(2012)                      14,875      4(2015)                      13,914      5(2018)                      15,402       (N=18,877) Participants at wave 3-5 (2014-2018) No. wave (year)              N      3(2012)                      13,592      4(2015)                      12,983      5(2018)                      14,115                                         (N=7,393) Participants excluded   1,934 aged less than 50 years   5,463 missing age and birth year   0 having dementia or Parkinson's disease                                         (N=885) Participants excluded during follow-up   876 missing cognitive function   9 missing cardiometabolic diseases    (heart diseases/ stroke/diabetes)                                     (N=8,946) Participants with more than three times measures on  frailty status, depressive symptom, falls, pain and  urinary incontinence were included in the analysis of  joint trajectories       (N=11,174) Participants at wave 3-7 (2010-2018) No. wave (year)              N      3(2010)                      7,920      4(2012)                      7,486      5(2014)                      7,949      6(2016)                      7,490      7(2018)                      6,940     (N=10,771) Participants at wave 3-7 (2010-2018) No. wave (year)              N     3(2010)                      7,525      4(2012)                      7,119      5(2014)                      7,585      6(2016)                      7,134      7(2018)                      6,593       (N=7,973) Participants at wave 3-7 (2010-2018) No. wave (year)              N      3(2010)                      6,181      4(2012)                      6,166      5(2014)                      6,471      6(2016)                      6,230      7(2018)                      5,834                                         (N=11,043) Participants excluded   271 aged less than 50 years   0 missing age and birth year   132 having dementia or Parkinson's disease                                         (N=2,798) Participants excluded during follow-up   2,104 missing cognitive function   694 missing cardiometabolic diseases    (heart diseases/ stroke/diabetes)                                     (N=3,373) Participants with more than three times measures on  frailty status, depressive symptom, falls, pain and  urinary incontinence were included in the analysis of  joint trajectories       Final analytical samples across the five cohorts Main longitudinal analyses: 68,090 participants Trajectory analyses among participants with at least three repeated measurements of geriatric syndromes: 27,066 participants     CHARLS     HRS     ELSA     MHAS     KLoSA    
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