Supplementary Table S1. Cohort-specific source items, response categories, scoring rules, and harmonization of the primary exposure and outcomes.

A. China Health and Retirement Longitudinal Study (CHARLS) (Baseline Wave 1: 2011; Followed Up Until Wave 4: 2018)
	Constuct
	Cohort-Specific Source Items (Verbatim Wording)
	Response Categories & Scoring Rules
	Harmonized Variables
	Final Operational Definitions 
	Event/Trajectory Usage
	Cross-Cohort Differences & Methodological Notes

	Arthritis

	Question DA007 stem: “Have you been diagnosed with [conditions listed below, read one by one] by a doctor?” 
Item 13: “Arthritis or rheumatism.”
	1=Yes;
2=No;
Refusal to answer/Don't know is considered missing.
	r1arthre
	Yes→Arthritis；
No→No arthritis.
	Primary exposure; assessed at baseline Wave 1 (2011) only. Subsequent changes in arthritis status during follow-up are not updated.

	Relies on self-reported physician diagnosis; cannot clinically distinguish osteoarthritis from rheumatoid arthritis or other inflammatory joint diseases. 


	Depressive Symptoms

	10-item CES-D:Ask about the frequency of 10 feelings/behaviors occurring in the past week.
1. "I was bothered by things that don't usually bother me."
2. "I had trouble keeping my mind on what I was doing."
3. "I felt depressed."
4. "I felt everything I did was an effort."
5. "I felt hopeful about the future."
6. "I felt fearful."
7. "My sleep was restless."
8. "I was happy."
9. "I felt lonely."
10. "I could not get going." 
	4-point frequency scale：
0 = Rarely or none of the time (less than 1 day)
1 = Some or a little of the time (1-2 days)
2 = Occasionally or a moderate amount of the time (3-4 days)
3 = Most or all of the time (5-7 days).
Positive affect items (5, 8) are reverse-scored (3-0). 
Total score range: 0 – 30 points. 

	r1cesd10–r4cesd10
	A total score ≥ 10 is defined as positive.
	Incident depressive symptom analysis excludes baseline-positive cases. Incident event is defined as the first follow-up wave at which the total score $\ge$ 10. Continuous total scores are used in longitudinal trajectory analyses. 
	Scale length (10 items) and total score range (0–30) differ from ELSA and HRS (8 items, score range 0–8), meaning absolute mean scores are not pooled or compared.


	Word Recall

	10-word episodic memory task. The interviewer reads 10 common Chinese words aloud; the respondent recalls them immediately (immediate recall). After completing other cognitive tasks (~5 minutes), the respondent recalls them again (delayed recall). 
	Immediate recall score: 0–10 points (correct words).
Delayed recall score: 0–10 points (correct words).
Total recall score: 0–20 points. 

	r1tr20–r4tr20
	Continuous sum of immediate and delayed correct word recalls (Score range: 0–20). 
	Continuous cognitive domain; constituent of overall global cognition score.
	Specific word lists and language (Chinese) differ, but scoring range is successfully harmonized to 0–20. 


	Temporal Orientation

	Answer the year, month, date and day of the week of the interview day.
	1 point for each correct answer, total range: 0–4 points. 
	r1orient–r4orient
	Continuous sum of correct temporal identifications (Score range: 0–4). 
	Continuous cognitive domain; constituent of overall global cognition score.
	Date expression and interview language differ; scoring structure is identical. 


	Global Cognition
	Not a separate original question; synthesized by combining word recall and temporal orientation. 

	Sum of total recall (0–20) and temporal orientation (0–4); score range: 0–24 points. 
	Constructed via tr20 + orient
	Continuous composite score where higher values signify superior cognitive performance.

	Continuous trajectory outcome; primary indicator used to construct cognitive impairment. 
	Research-constructed composite metric; must not be referred to as an official clinically validated diagnostic scale. 

	Cognitive Impairment
	Non-original survey construct; research-derived binary classification utilizing cohort- and education-stratified standardized z-scores. 
	Stratified by education. Standardized using baseline stratum-specific mean and standard deviation. 
	Derived binary variable cog_imp
	Threshold set at z ≤ −1.5
score ≤ average value of the education stratum − 1.5SD
	Baseline-derived thresholds are fixed and applied to follow-up waves. Baseline impaired are excluded; first follow-up wave at or below threshold is the incident event. 
	Relative, cohort-specific operational definition; does not equate to clinical diagnoses of dementia or mild cognitive impairment. 




B. English Longitudinal Study of Ageing (ELSA) (Baseline Wave 4: 2008–2009; Followed Up Until Wave 7: 2014–2015)
	Constuct
	Cohort-Specific Source Items (Verbatim Wording)
	Response Categories & Scoring Rules
	Harmonized Variables
	Final Operational Definitions 
	Event/Trajectory Usage
	Cross-Cohort Differences & Methodological Notes

	Arthritis

	CAPI health module (HE) question HEEverAR / HEAr:
"Has a doctor ever told you that you have any of the conditions on this card?" Showcard includes "Arthritis (including osteoarthritis, or rheumatism)."
	Yes/ No.
Other non-substantive responses coded as missing. 

	r4arthre
	Yes→Arthritis；
No→No arthritis.
	Primary exposure; assessed at baseline Wave 4 (2008–2009) only. Subsequent changes in arthritis status during follow-up are not updated. 
	Self-reported physician diagnosis; showcard explicitly encompasses osteoarthritis and rheumatism but does not distinguish subtypes. Retains ELSA-specific wording.

	Depressive Symptoms

	8-item CES-D scale: "Now think about the past week and the feelings you have experienced. Answer yes if the following was true for you much of the time during the past week:"
1. "you felt depressed?"
2. "you felt that everything you did was an effort?"
3. "your sleep was restless?"
4. "you were happy?"
5. "you felt lonely?"
6. "you enjoyed life?"
7. "you felt sad?"
8. "you could not get going?" 
	Binary response:
Yes/No.
Positive affect items (4, 6) are reverse-scored (No=1, Yes=0). Total score range: 0–8 points. 
	r4cesd–r7cesd
	Binary status:
No depressive symptoms (total score < 4)
Depressive symptoms (total score ≥ 4). 

	Incident depressive symptom analysis excludes baseline-positive cases. Incident event is defined as the first follow-up wave at which the total score ≥ 4. Continuous total scores are used in longitudinal trajectory analyses. 
	Identical binary scale structure and item count to HRS (8 items, 0–8), facilitating close cross-study comparability, but differs fundamentally from CHARLS.

	Word Recall

	[bookmark: _GoBack]10-word episodic memory task. CAPI program presents 10 common words aurally; the respondent recalls them immediately (immediate recall). After completing other cognitive tasks, the respondent performs delayed recall (delayed recall). 
	Immediate recall score: 0–10 points (correct words).
Delayed recall score: 0–10 points (correct words).
Total recall score: 0–20 points. 
	r4tr20–r7tr20
	Continuous sum of immediate and delayed correct word recalls (Score range: 0–20).
	Continuous cognitive domain; constituent of overall global cognition score.
	Specific word lists and English delivery differ from CHARLS, but scoring range is harmonized to 0–20.

	Temporal Orientation

	Orientation queries: Respondent is asked to report the current year, month, date, and day of the week.
	1 point for each correct answer; total range: 0 - 4 points.
	r4orient–r7orient
	Continuous sum of correct temporal identifications (Score range: 0 - 4). 
	Continuous cognitive domain; constituent of overall global cognition score. 
	Date expression and English language differ; scoring structure is identical across cohorts. 

	Global Cognition
	Research-constructed composite metric synthesized from word recall and temporal orientation.
	Sum of total recall (0–20) and temporal orientation (0–4); score range: 0–24 points.
	Constructed via tr20 + orient
	Continuous composite score where higher values signify superior cognitive performance. 
	Continuous trajectory outcome; primary indicator used to construct cognitive impairment. 
	Research-constructed composite metric; must not be referred to as an official clinically validated diagnostic scale. 

	Cognitive Impairment
	Research-derived binary classification utilizing cohort- and education-stratified standardized z-scores. 
	Stratified by education. Standardized using baseline stratum-specific mean and standard deviation. 
	Derived binary variable cog_imp
	Threshold set at z ≤ −1.5;
Baseline-derived thresholds are fixed and applied to follow-up waves. 
	Baseline impaired are excluded; first follow-up wave at or below threshold is the incident event. 
	Relative, cohort-specific operational definition; does not equate to clinical diagnoses of dementia or mild cognitive impairment. 









C. Health and Retirement Study (HRS) (Baseline Wave 10: 2010–2011; Followed Up Until Wave 13: 2016–2017)
	Constuct
	Cohort-Specific Source Items (Verbatim Wording)
	Response Categories & Scoring Rules
	Harmonized Variables
	Final Operational Definitions 
	Event/Trajectory Usage
	Cross-Cohort Differences & Methodological Notes

	Arthritis

	Core questionnaire Section C health question MC070 (or C070):"Have you ever had, or has a doctor ever told you that you have arthritis or rheumatism?"

	Yes/No;
Other non-substantive responses coded as missing.
	r10arthre
	Yes→Arthritis;  
No→No arthritis.
	Primary exposure; assessed at baseline Wave 10 (2010–2011) only. Subsequent changes in arthritis status during follow-up are not updated. 
	Self-reported physician diagnosis; does not distinguish mechanical osteoarthritis from rheumatoid arthritis. Sourced from the RAND HRS Longitudinal File.

	Depressive Symptoms

	8-item CES-D scale: "Much of the time during the past week:"
1. "you felt depressed?"
2. "you felt that everything you did was an effort?"
3. "your sleep was restless?"
4. "you were happy?"
5. "you felt lonely?"
6. "you enjoyed life?"
7. "you felt sad?"
8. "you could not get going?" 
	Binary response:
Yes/No.
Positive affect items (4, 6) are reverse-scored (No=1, Yes=0). Total score range: 0–8 points. 
	r10cesd–r13cesd
	Binary status:
No depressive symptoms (total score < 4)
Depressive symptoms (total score ≥ 4). 

	Incident depressive symptom analysis excludes baseline-positive cases. Incident event is defined as the first follow-up wave at which the total score ≥ 4. Continuous total scores are used in longitudinal trajectory analyses.  
	Coded from RAND HRS Longitudinal File. Structurally equivalent to ELSA, facilitating close cross-study comparability, but differs from CHARLS. 

	Word Recall

	10-word episodic memory task. The interviewer reads a list of 10 common nouns; the participant recalls them immediately (immediate recall). After approximately 5 minutes of other survey questions, the participant recalls them again (delayed recall). 
	Immediate recall score: 0–10 points (correct words).
Delayed recall score: 0–10 points (correct words).
Total recall score: 0–20 points. 
	r10tr20–r13tr20
	Continuous sum of immediate and delayed correct word recalls (Score range: 0–20). 

	Continuous cognitive domain; constituent of overall global cognition score. 

	Coded from RAND HRS Longitudinal File. Language (English) and specific word lists differ from CHARLS, but scoring range is harmonized. 


	Temporal Orientation

	Orientation queries: Respondent is asked to report the current year, month, date, and day of the week. 
	1 point for each correct answer; total range: 0–4 points. 
	r10orient–r13orient
	Continuous sum of correct temporal identifications (Score range: 0–4). 

	Continuous cognitive domain; constituent of overall global cognition score

	Sourced from Harmonized HRS Version D. Date expression format and interview language differ; scoring structure is identical across cohorts. 

	Global Cognition
	Research-constructed composite metric synthesized from word recall and temporal orientation.
	Sum of total recall (0–20) and temporal orientation (0–4); score range: 0–24 points.
	Constructed via tr20 + orient
	Continuous composite score where higher values signify superior cognitive performance. 
	Continuous trajectory outcome; primary indicator used to construct cognitive impairment. 
	Constituent variables are sourced from both RAND HRS and Harmonized HRS, requiring explicit documentation. Not an official clinical scale. 

	Cognitive Impairment
	Research-derived binary classification utilizing cohort- and education-stratified standardized z-scores. 
	Stratified by education. Standardized using baseline stratum-specific mean and standard deviation.Threshold set at z≤−1.5.
	Derived binary variable cog_imp
	Threshold set at z ≤ −1.5;
Baseline-derived thresholds are fixed and applied to follow-up waves. 
	Baseline-derived thresholds are fixed and applied to follow-up waves. Baseline impaired are excluded; first follow-up wave at or below threshold is the incident event. 
	Relative, cohort-specific operational definition; does not equate to clinical diagnoses of dementia or mild cognitive impairment. 




