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Supplementary Text 


Supplementary Text 1. Study population
ASPREE was a double-blinded, randomized, placebo-controlled trial conducted in Australia and United States (US) to test whether daily low-dose aspirin (100 mg) prolongs life free of dementia, or physical disability among initially healthy older adults (1). Detailed study design and procedures have been reported elsewhere (1). In brief, between 2010 and 2014, ASPREE recruited individuals aged ≥ 70 years (≥ 65 years for USA minority groups) who were free of independence-limiting physical disability and major conditions likely to limit survival (e.g. dementia and cardiovascular disease). The trial concluded in 2017, and participants were followed in the ASPREE-XT observational study until 2024, with annual health assessments (1). The present study used the XT-04 dataset. 

Supplementary Text 2. Frailty Index
The Frailty Index (FI) (2) includes 11 health conditions (self-report, medical histories, or prescriptions); 13 disease indicators (blood tests, clinical assessment and self-report); 26 items reflecting limitations in activities of daily living (2); and other functional or mobility impairments determined by the 12-item Short-Form questionnaire (SF-12) or Fitness and Arthritis in Seniors Trial (FAST) Functional Performance Measure and the Lifestyle Interventions and Independence for Elders study (2). It also includes 11 mental health and psychosocial deficits (from SF-12 and FAST); and 6 cognitive and physical performance items (grip strength, gait speed) (2).

Supplementary Text 3. Modified Fried Phenotype
The Modified Fried phenotype defines frailty as meeting ≥ 3 of 5 criteria: weight loss, weakness, exhaustion, slowness, and low physical activity (3). Each criterion was scored between 1 (present) and 0 (absent), with a total score of 0-5. Individuals with a score of ≥3 are defined as frail.

Supplementary Text 4. Association between lifestyle enrichment through social and cognitive engagement and changes in Fried Frailty
In analyses using the Fried phenotype, results were mostly similar with FI defined frailty (Supplementary Table 5). One exception was that creative artistic engagement was not associated with frailty in adjusted or gender stratified models (Supplementary Tables 5-6). When stratified by SES, external outings, social activities and adult literacy were associated with a decrease in FI score over time in the low SES cohort, though these associations were not observed for Fried defined frailty (Supplementary Table 7). Additionally, no associations were found for interpersonal networks or passive mental engagement in the high SES participants for Fried defined frailty, despite associations in FI defined analyses. When we conducted stratified analyses by baseline frailty status, the associations were observed only among participants who were classified as not-frail or pre-frail at baseline (Supplementary Table 8). 


Supplementary Text 5. Association between lifestyle enrichment through social and cognitive engagement and the risk of Fried Frailty
Among 11345 participants without Fried Frailty at baseline, 2090 had incident frailty (26.97 events per 1000-person years) over a median 7.13 years follow-up; IQR 5.03-8.41). Findings were largely consistent with FI-defined frailty, with an association between most enrichment domains except interpersonal networks (Supplementary Tables 14-16). Discrete-time survival analyses yielded similar results (Supplementary Figure 2). 
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Supplementary Figures
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Supplementary Figure 1: Sensitivity analysis - Discrete Time Survival Analysis – Association between lifestyle enrichment through social and cognitive engagement and the risk of FI-defined frailty in older people
1Adjusted model is adjusted for age, gender, education, socio-economic status, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
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Supplementary Figure 2: Sensitivity analysis - Discrete Time Survival Analysis – Association between lifestyle enrichment through social and cognitive engagement and the risk of Fried frailty in older people
1Adjusted model is adjusted for age, gender, education, socio-economic status, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 

2

Supplementary Tables

Supplementary Table 1: Lifestyle enrichment through social and cognitive engagement domains and their components

	Domain
	Components

	External outings
	Library 
Restaurant or café 
Museum, gallery, or exhibition 
Cinema or theatre

	Interpersonal networks
	Number of relatives they see / hear at least once a month 
Number of relatives they feel close to such that they could call on them for help



	Social activities
	Number of friends they see / hear at least once a month 
Number of friends they feel close to such that they could call on them for help Frequency of going to a club, local organization, neighbourhood or other small group 


	Adult literacy
	Education classes 
Computer use 
Writing letters or journals


	Creative artistic
	Craft, woodwork, or metalwork 
Painting or drawing


	Active mental
	Games, cards, or chess 
Puzzles or crosswords


	Passive mental
	Watching television 
Listening to music or the radio 
Reading books, newspapers, magazines





Supplementary Table 2: Number of participants in each category for each variable

	Variables
	Never
	Rarely
	Sometimes
	Often
	Always
	

	External outings
	
	
	
	
	
	

	Frequency of going to the library
	4236 (34.3%)
	3497 (28.3%)
	3011 (24.4%)
	1427 (11.9%)
	149 (1.2%)
	

	Frequency of doing to a restaurant or café 
	365 (2.9%)
	3225 (25.8%)
	5170 (41.4%)
	3433 (27.5%)
	287 (2.3%)
	

	Frequency of going to museums, galleries, or exhibitions 
	2532 (20.4%)
	7187 (57.8%)
	2388 (19.2%)
	302 (2.4%)
	26 (0.2%)
	

	Frequency of going to the cinema or theatre or other social sporting entertainment 
	1432 (11.4%)
	6073 (48.1%)
	3905 (30.9%)
	1161 (9.2%)
	49 (0.4%)
	

	Interpersonal networks
	0
	1
	2
	3-4
	5-8
	≥9

	Number of relatives they see / hear from at least once a month
	175 (1.4%)
	441 (3.5%)
	1000 (7.8%)
	3642 (28.5%)
	4216 (33.0%)
	3301 (25.8%)

	Number of relatives they feel close to such that they could call on them for help 
	323 (2.5%)
	656 (5.1%)
	1800 (14.1%)
	4873 (38.2%)
	3347 (26.2%)
	1756 (13.8%)

	Social Activities
	0
	1
	2
	3-4
	5-8
	≥9

	Number of friends they see/hear at least once a month 
	227 (1.8%)
	251 (2.0%)
	879 (6.9%)
	3206 (25.1%)
	3729 (29.2%)
	4473 (35.0%)

	Number of friends they feel close to such that they could call on them for help 
	635 (5.0%)
	820 (6.4%)
	2446 (19.2%)
	5084 (39.9%)
	2483 (19.5%)
	1284 (10.1%)

	
	Never
	Rarely
	Sometimes
	Often
	Always
	

	Frequency of going to a club, local organization, neighbourhood or other small group 
	2010 (16.0%)
	1606 (12.9%)
	2832 (22.6%)
	5551 (44.3%)
	538 (4.3%)
	

	Adult Literacy
	
	
	
	
	
	

	Education classes
	8052 (66.8%)
	2362 (19.6%)
	746 (6.2%)
	863 (7.3%)
	33 (0.3%)
	

	Computer usage (including the internet)
	3362 (26.7%)
	583 (4.6%)
	551 (4.4%)
	1588 (12.6%)
	6517 (51.7%)
	

	Writing letters / journals or other written work (handwritten or typed)
	2278 (18.1%)
	3534 (28.0%)
	2765 (21.9%)
	2606 (20.7%)
	1439 (11.4%)
	

	Creative Artistic
	
	
	
	
	
	

	Frequency of sew, knit, do woodwork, metalwork, tinkering or other craftwork
	2974 (23.6%)
	2369 (18.8%)
	2012 (16.0%)
	2588 (20.5%)
	2656 (21.1%)
	

	Frequency of painting or drawing
	9459 (75.7%)
	1895 (15.2%)
	520 (4.2%)
	439 (3.5%)
	188 (1.5%)
	

	Active Mental
	
	
	
	
	
	

	Frequency of playing games such as cards, or chess 
	4871 (39.0%)
	3741 (30.0%)
	1400 (11.2%)
	1572 (12.6%)
	899 (7.2%)
	

	Frequency of puzzles or crosswords
	3116 (24.8%)
	1810 (14.4%)
	1115 (8.9%)
	1742 (13.9%)
	4760 (38.0%)
	

	Passive mental
	
	
	
	
	
	

	Frequency of watching television 
	41 (0.3%)
	66 (0.5%)
	162 (1.3%)
	1265 (10.0%)
	11133 (87.9%)
	

	Frequency of listening to music or the radio 
	211 (1.7%)
	570 (4.5%)
	674 (5.4%)
	1906 (15.2%)
	9220 (73.3%)
	

	Frequency of reading books, newspapers, magazines
	34 (0.3%)
	141 (1.1%)
	338 (2.7%)
	1416 (11.2%)
	10689 (84.7%)
	





Supplementary Table 3: Mean and SD of the score of each domain 
	Seven Domains
	Mean (SD)
	Minimum
	Maximum

	External Outings
	9.60 (2.31)
	4
	20

	Interpersonal networks
	8.88 (2.07)
	2
	12

	Social Activities
	11.84 (2.71)
	3
	17

	Adult Literacy
	7.95 (2.94)
	3
	15

	Creative Artistic
	4.36 (1.86)
	2
	10

	Active Mental
	5.44 (2.35)
	2
	10

	Passive Mental
	14.18 (1.33)
	5
	15





Supplementary Table 4: Association between lifestyle enrichment through social and cognitive engagement and change in frailty index (FI) score over follow-up in older people, stratified by baseline FI-defined frailty status

	
	Not-frail (n=6920)
	Pre-frail (n=5064)
	Frail (n=878)

	Mixed model analysis with time interaction1
	Adjusted2 Beta (95% CI)
	P-value
	Adjusted2 Beta (95%CI)
	P-value
	Adjusted2 Beta (95% CI)
	P-value

	External outings x Time
	-0.02 (-0.04, -0.01)
	<0.001
	-0.03 (-0.05, -0.01)
	<0.001
	-0.02 (-0.06, 0.02)
	0.39

	Interpersonal networks x Time
	-0.02 (-0.03, -0.01)
	0.002
	-0.02 (-0.04, -0.005)
	0.01
	-0.01 (-0.05, 0.04)
	0.81

	Social Activities x Time
	-0.02 (-0.02, -0.01)
	<0.001
	-0.03 (-0.04, -0.01)
	<0.001
	0.02 (-0.02, 0.05)
	0.39

	Adult Literacy x Time
	-0.03 (-0.04, -0.02)
	<0.001
	-0.04 (-0.05, -0.02)
	<0.001
	-0.03 (-0.06, 0.01)
	0.12

	Creative artistic x Time
	-0.00 (-0.02, 0.01)
	0.48
	-0.03 (-0.05, -0.01)
	0.01
	-0.01 (-0.06, 0.04)
	0.74

	Active mental x Time
	-0.01 (-0.02, 0.00)
	0.12
	-0.00 (-0.02, 0.02)
	0.96
	0.03 (-0.01, 0.07)
	0.17

	Passive mental x Time
	-0.02 (-0.04, -0.004)
	0.02
	-0.04 (-0.07, -0.01)
	0.003
	0.02 (-0.06, 0.09)
	0.65



Note: not-frail (<=10), pre-frail (>10 and <=21) or frail (>21) 
1Each model included the baseline association and time term (not shown in the table). The interaction term between lifestyle enrichment through social and cognitive engagement and time was used to assess whether engaging in lifestyle enrichment influenced changes in frailty index scores per year. 
2Adjusted for age, gender, education, socio-economic status, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
Bold represents a significant result at p<0.05
Supplementary Table 5: Association between lifestyle enrichment through social and cognitive engagement and change in Fried frailty score over follow-up in older people

	
	Crude (n=12558)
	Adjusted1 (n=12399)

	Mixed model analysis with time interaction2
	Beta (95% CI)
	P-value
	Beta (95% CI)
	P-value

	External outings x Time
	-0.0026 (-0.0038, -0.0014)
	<0.001
	-0.0027 (-0.0039, -0.0015)
	<0.001

	Interpersonal networks x Time
	-0.0023 (-0.0036, -0.0010)
	0.001
	-0.0023 (-0.0036, -0.0011)
	<0.001

	Social Activities x Time
	-0.0027 (-0.0037, -0.0017)
	<0.001
	-0.0027 (-0.0037, -0.0017)
	<0.001

	Adult Literacy x Time
	-0.0030 (-0.0040, -0.0020)
	<0.001
	-0.0030 (-0.0039, -0.0021)
	<0.001

	Creative artistic x Time
	-0.0013 (-0.0027, 0.0002)
	0.09
	-0.0012 (-0.0026, 0.0002)
	0.10

	Active mental x Time
	-0.0008 (-0.0020, 0.0003)
	0.16
	-0.0009 (-0.0020, 0.0003)
	0.14

	Passive mental x Time
	-0.0021 (-0.0042, 0.0001)
	0.06
	-0.0025 (-0.0046, -0.0005)
	0.02



[bookmark: OLE_LINK2]1Adjusted model is adjusted for age, gender, education, socio-economic status, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
2Each model included the baseline association and time term (not shown in the table). The interaction term between lifestyle enrichment through social and cognitive engagement and time was used to assess whether engaging in lifestyle enrichment influenced changes in frailty index scores per year.
Bold represents a significant result at p<0.05 


Supplementary Table 6: Association between lifestyle enrichment through social and cognitive engagement and change in Fried frailty score over follow-up in older people, stratified by gender

	
	Men (n=5690)
	Women (n=6709)

	Mixed model analysis with time interaction1
	Adjusted2 Beta (95% CI)
	P-value
	Adjusted2 Beta (95%CI)
	P-value

	External outings x Time
	-0.0019 (-0.037, -0.0001)
	0.04
	-0.0034 (-0.0050, -0.0018)
	<0.001

	Interpersonal networks x Time
	-0.0016 (-0.0035, 0.0003)
	0.09
	-0.0029 (-0.0047, -0.0012)
	0.001

	Social Activities x Time
	-0.0016 (-0.0029, -0.0002)
	0.02
	-0.0039 (-0.0053, -0.0024)
	<0.001

	Adult Literacy x Time
	-0.0027 (-0.0041, -0.0014)
	<0.001
	-0.0032 (-0.0045, -0.0019)
	<0.001

	Creative artistic x Time
	-0.0028 (-0.0049, -0.0007)
	0.01
	0.0003 (-0.0016, 0.0023)
	0.73

	Active mental x Time
	-0.0015 (-0.0032, 0.0002)
	0.08
	-0.0000 (-0.0017, 0.0016)
	0.97

	Passive mental x Time
	-0.0005 (-0.0033, 0.0023)
	0.74
	-0.0047 (-0.0078, -0.0017)
	0.002



1Each model included the baseline association and time term (not shown in the table). The interaction term between lifestyle enrichment through social and cognitive engagement and time was used to assess whether engaging in lifestyle enrichment influenced changes in frailty index scores per year. 
2Adjusted model is adjusted for age, gender, education, socio-economic status, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
Bold represents a significant result at p<0.05

Supplementary Table 7: Association between lifestyle enrichment through social and cognitive engagement and change in Fried frailty score over follow-up in older people, stratified by socio-economic status

	
	Low SES (n=2704)
	Middle SES (n=4636)
	High SES (5059)

	Mixed model analysis with time interaction1
	Adjusted2 Beta (95% CI)
	P-value
	Adjusted2 Beta (95%CI)
	P-value
	Adjusted2 Beta (95% CI)
	P-value

	External outings x Time
	-0.0010 (-0.0037, 0.0017)
	0.47
	-0.0028 (-0.0048, -0.0008)
	0.01
	-0.0024 (-0.0042, -0.0006)
	0.01

	Interpersonal networks x Time
	-0.0018 (-0.0046, 0.0010)
	0.21
	-0.0030 (-0.0051, -0.0009)
	0.01
	-0.0018 (-0.0038, 0.0001)
	0.07

	Social Activities x Time
	-0.0010 (-0.0032, 0.0012)
	0.39
	-0.0024 (-0.0040, -0.0008)
	0.004
	-0.0037 (-0.0052, -0.0022)
	<0.001

	Adult Literacy x Time
	-0.0015 (-0.0036, 0.0006)
	0.17
	-0.0030 (-0.0046, -0.0015)
	<0.001
	-0.0027 (-0.0041, -0.0012)
	<0.001

	Creative artistic x Time
	-0.0003 (-0.0034, 0.0029)
	0.87
	-0.0031 (-0.0055, -0.0007)
	0.01
	-0.0004 (-0.0026, 0.0017)
	0.70

	Active mental x Time
	-0.0016 (-0.0041, 0.0009)
	0.20
	0.0002 (-0.0017, 0.0021)
	0.81
	-0.0014 (-0.0031, 0.0004)
	0.12

	Passive mental x Time
	-0.0030 (-0.0072, 0.0011)
	0.15
	-0.0015 (-0.0049, 0.0019)
	0.38
	-0.0019 (-0.0054, 0.0015)
	0.27



1Each model included the baseline association and time term (not shown in the table). The interaction term between lifestyle enrichment through social and cognitive engagement and time was used to assess whether engaging in lifestyle enrichment influenced changes in frailty index scores per year. 
2Adjusted for age, gender, education, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
Bold represents a significant result at p<0.05


Supplementary Table 8: Association between lifestyle enrichment through social and cognitive engagement and change in Fried frailty score over follow-up in older people, stratified by baseline Fried frailty status

	
	Not-frail (n=7938)
	Pre-frail (n=4422)
	Frail (n=198)

	Mixed model analysis with time interaction1
	Adjusted2 Beta (95% CI)
	P-value
	Adjusted2 Beta (95%CI)
	P-value
	Adjusted2 Beta (95% CI)
	P-value

	External outings x Time
	-0.0036 
(-0.0051, -0.0020)
	<0.001
	-0.0050 
(-0.0075, -0.0026)
	<0.001
	-0.0003 
(-0.0139, 0.0133)
	0.96

	Interpersonal networks x Time
	-0.0037 
(-0.0054, -0.0021)
	<0.001
	-0.0037 
(-0.0064, -0.0010)
	0.01
	-0.0005 
(-0.0159, 0.0149)
	0.95

	Social Activities x Time
	-0.0041 
(-0.0054, -0.0029)
	<0.001
	-0.0041 
(-0.0062, -0.0020)
	<0.001
	-0.0006 
(-0.0112, 0.0099)
	0.91

	Adult Literacy x Time
	-0.0046 
(-0.0058, -0.0035)
	<0.001
	-0.0051 
(-0.0070, -0.0031)
	<0.001
	0.0062 
(-0.0053, 0.0177)
	0.29

	Creative artistic x Time
	-0.0023 
(-0.0041, -0.0005)
	0.01
	-0.0024 
(-0.0055, 0.0006)
	0.12
	0.0015 
(-0.0150, 0.0180)
	0.86

	Active mental x Time
	-0.0020
(-0.0034, -0.0005)
	0.01
	-0.0006
(-0.0030, 0.0019)
	0.64
	0.0119 
(-0.0030, 0.0267)
	0.12

	Passive mental x Time
	-0.0051 
(-0.0077, -0.0024)
	<0.001
	-0.0010
(-0.0053, 0.0033)
	0.64
	-0.0083 
(-0.0303, 0.0136)
	0.46



Note: not-frail (a score of 0), pre-frail (a score of 1-2), or frail (a score of 3-5) 
1Each model included the baseline association and time term (not shown in the table). The interaction term between lifestyle enrichment through social and cognitive engagement and time was used to assess whether engaging in lifestyle enrichment influenced changes in frailty index scores per year. 
2Adjusted for age, gender, education, socio-economic status, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
Bold represents a significant result at p<0.05

Supplementary Table 9: Association between lifestyle enrichment through social and cognitive engagement and the risk of FI-defined frailty in older people

	
	Crude (n=11596)

	
	Hazard Ratio (95% CI)
	P-value

	External outings 
	0.95 (0.93, 0.96
	<0.001

	Interpersonal networks
	0.95 (0.93, 0.96)
	<0.001

	Social Activities 
	0.95 (0.94, 0.96)
	<0.001

	Adult Literacy
	0.94 (0.93, 0.95)
	<0.001

	Creative artistic 
	1.00 (0.98, 1.02)
	0.94

	Active mental
	1.00 (0.99, 1.02)
	0.62

	Passive mental 
	0.93 (0.91, 0.95)
	<0.001



Bold represents a significant result at p<0.05
Supplementary Table 10: Sensitivity analysis of the association between lifestyle enrichment and incident frailty excluding frailty events occurring within the first 2 years of follow-up (N=10982) 
	Factors
	Adjusted1 Hazard Ratio (95% CI)
	P value

	External outings
	0.978 (0.961 to 0.996)
	0.02

	Interpersonal networks
	0.973 (0.956 to 0.990)
	0.002

	Social activities
	0.974 (0.961 to 0.988)
	<0.001

	Adult literacy
	0.982 (0.968 to 0.996)
	0.01

	Creative artistic
	0.997 (0.977 to 1.017)
	0.75

	Active mental
	0.976 (0.960 to 0.993)
	0.01

	Passive mental
	0.955 (0.929 to 0.982)
	0.001


1Adjusted for age, education, socio-economic status, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
Bold represents a significant result at p<0.05
Supplementary Table 11:  Sensitivity analysis of the association between lifestyle enrichment and incident frailty with death treated as a competing risk (N=11596)
	Factors
	Adjusted1 Hazard Ratio (95% CI)
	P value

	External outings
	0.981 (0.964 to 0.997)
	0.02

	Interpersonal networks
	0.976 (0.960 to 0.992)
	0.003

	Social activities
	0.973 (0.960 to 0.986)
	<0.001

	Adult literacy
	0.990 (0.976 to 1.003)
	0.13

	Creative artistic
	0.997 (0.979 to 1.016)
	0.78

	Active mental
	0.981 (0.966 to 0.996)
	0.01

	Passive mental
	0.968 (0.944 to 0.993)
	0.01


1Adjusted for age, education, socio-economic status, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
Bold represents a significant result at p<0.05
Supplementary Table 12: Association between lifestyle enrichment through social and cognitive engagement and the risk of FI-defined frailty in older people, stratified by gender 

	[bookmark: OLE_LINK1]
	Men (n=5362)
	Women (n=5901)

	
	Adjusted1 Hazard Ratio (95% CI)
	P-value
	Adjusted1 Hazard Ratio (95%CI)
	P-value

	External outings
	0.98 (0.96, 1.01)
	0.18
	0.97 (0.95, 0.99)
	0.004

	Interpersonal networks
	1.00 (0.97, 1.02)
	0.79
	0.96 (0.94, 0.98)
	<0.001

	Social Activities
	0.98 (0.97, 1.00)
	0.11
	0.96 (0.94, 0.97)
	<0.001

	Adult Literacy
	0.98 (0.96, 1.00)
	0.05
	0.99 (0.97, 1.00)
	0.08

	Creative artistic
	0.97 (0.95, 1.00)
	0.08
	1.01 (0.98, 1.03)

	0.52

	Active mental
	0.98 (0.95, 1.00)
	0.08
	0.98 (0.96, 1.00)
	0.05

	Passive mental
	0.96 (0.93, 1.00)
	0.05

	0.94 (0.91, 0.97)

	<0.001




1Adjusted for age, education, socio-economic status, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
Bold represents a significant result at p<0.05
Supplementary Table 13: Association between lifestyle enrichment through social and cognitive engagement and the risk of FI-defined frailty in older people, stratified by socio-economic status

	
	Low SES (n=2367)
	Middle SES (n=4204)
	High SES (n=4636)

	
	Adjusted1 Hazard Ratio 
(95% CI)
	P-value
	Adjusted1 Hazard Ratio 
(95% CI)
	P-Value
	Adjusted1 Hazard Ratio
(95% CI)
	P-value

	External outings
	0.99 (0.96, 1.02)
	0.43
	0.98 (0.95, 1.00)
	0.09
	0.97 (0.94, 1.00)
	0.03

	Interpersonal networks
	0.98 (0.95, 1.01)
	0.14
	0.97 (0.94, 0.99)
	0.007
	0.98 (0.95, 1.01)
	0.17

	Social Activities
	0.97 (0.95, 0.99)
	0.02
	0.98 (0.96, 1.00)
	0.02
	0.96 (0.94, 0.98)
	<0.001

	Adult Literacy
	0.98 (0.95, 1.00)
	0.08
	0.99 (0.97, 1.01)
	0.31
	0.98 (0.96, 1.01)
	0.12

	Creative artistic
	1.00 (0.96, 1.04)
	0.99
	0.98 (0.95, 1.01)
	0.28
	1.00 (0.97, 1.04)
	0.79

	Active mental 
	0.98 (0.95, 1.01)
	0.11
	0.98 (0.96, 1.00)
	0.08
	0.99 (0.96, 1.01)
	0.30

	Passive mental
	0.97 (0.93, 1.02)
	0.20
	0.94 (0.90, 0.97)
	0.001
	0.96 (0.91, 1.00)
	0.06


1Adjusted for age, gender, education, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
Bold represents a significant result at p<0.05




Supplementary Table 14: Association between lifestyle enrichment through social and cognitive engagement and the risk of Fried frailty in older people

	
	Crude (n=11345)
	Adjusted (n=11029)

	
	Adjusted1 Hazard Ratio (95% CI)
	P-value
	Adjusted1 Hazard Ratio (95%CI)
	P-value

	External outings
	0.92 (0.90, 0.94)
	<0.001
	0.97 (0.95, 0.99)
	0.01

	Interpersonal networks
	0.95 (0.93, 0.97)
	<0.001
	0.98 (0.96, 1.00)
	0.04

	Social Activities 
	0.93 (0.91, 0.94)
	<0.001
	0.96 (0.94, 0.97)
	<0.001

	Adult Literacy 
	0.91 (0.90, 0.92)
	<0.001
	0.97 (0.95, 0.98)
	<0.001

	Creative artistic
	0.95 (0.92, 0.97)
	<0.001
	0.96 (0.93, 0.98)
	<0.001

	Active mental
	0.96 (0.94, 0.98)
	<0.001
	0.96 (0.94, 0.97)
	<0.001

	Passive mental
	0.92 (0.89, 0.95)
	<0.001
	0.95 (0.92, 0.98)
	0.001


1Adjusted model is adjusted for age, gender, education, socio-economic status, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
Bold represents a significant result at p<0.05




Supplementary Table 15: Association between lifestyle enrichment through social and cognitive engagement and the risk of Fried frailty in older people, stratified by gender

	
	Men (n=5084)
	Women (n=5945)

	
	Adjusted1 Hazard Ratio (95% CI)
	P-value
	Adjusted1 Hazard Ratio (95%CI)
	P-value

	External outings 
	0.96 (0.93, 1.00)
	0.03
	0.97 (0.95, 1.00)
	0.06

	Interpersonal networks
	0.98 (0.95, 1.01)
	0.15
	0.98 (0.95, 1.01)
	0.13

	Social Activities 
	0.95 (0.93, 0.97)
	<0.001
	0.96 (0.94, 0.98)
	<0.001

	Adult Literacy
	0.96 (0.94, 0.99)
	0.01
	0.97 (0.95, 0.99)
	0.01

	Creative artistic
	0.95 (0.92, 0.99)
	0.02
	0.95 (0.92, 0.99)
	0.01

	Active mental
	0.94 (0.91, 0.97)
	<0.001
	0.96 (0.94, 0.99)
	0.01

	Passive mental
	0.96 (0.92, 1.01)
	0.09
	0.93 (0.89, 0.97)
	0.002


1Adjusted for age, education, socio-economic status, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
Bold represents a significant result at p<0.05

Supplementary Table 16: Association between lifestyle enrichment through social and cognitive engagement and the risk of Fried frailty in older people, stratified by socio-economic status

	
	Low SES (n=2374)
	Middle SES (n=4125)
	High SES (n=4530)

	
	Adjusted1 Hazard Ratio
(95% CI)
	P-value
	Adjusted1 Hazard Ratio
(95% CI)
	P-Value
	Adjusted1 Hazard Ratio 
(95% CI)
	P-value

	External outings
	0.95 (0.91, 1.0)
	0.03
	0.95 (0.92, 0.99)
	0.01
	1.00 (0.96, 1.03)
	0.90

	Interpersonal networks
	0.99 (0.95, 1.04)
	0.76
	0.94 (0.91, 0.98)
	0.001
	1.00 (0.96, 1.04)
	0.97

	Social Activities 
	0.95 (0.92, 0.99)
	0.01
	0.97 (0.95, 0.99)
	0.02
	0.94 (0.91, 0.97)
	<0.001

	Adult Literacy 
	0.96 (0.92, 0.99)
	0.01
	0.97 (0.95, 1.00)
	0.04
	0.97 (0.94, 1.00)
	0.03

	Creative artistic 
	0.96 (0.91, 1.01)
	0.08
	0.96 (0.92, 1.00)
	0.04
	0.95 (0.91, 0.99)
	0.02

	Active mental 
	0.94 (0.90, 0.97)
	0.001
	0.98 (0.95, 1.01)
	0.18
	0.94 (0.91, 0.98)
	0.001

	Passive mental 
	0.93 (0.88, 0.99)
	0.02
	0.96 (0.91, 1.02)
	0.18
	0.94 (0.89, 1.00)
	0.04


1Adjusted for age, gender, education, ethno-racial group, living status, smoking status, alcohol use, physical activity and polypharmacy. 
Bold represents a significant result at p<0.05




Supplementary Table 17: Number of participants who completed frailty-index frailty assessment at each visit

	
	Number
	Mean of FI score (SD)1

	Baseline
	12862
	10.76 (6.09)

	Year 1
	12726
	10.81 (6.93)

	Year 2
	12402
	12.03 (7.82)

	Year 3
	12086
	11.87 (7.82)

	Year 4
	11606
	12.95 (8.78)

	Year 5
	10940
	13.00 (8.93)

	Year 6
	10122
	13.47 (9.47)

	Year 7
	9308
	13.95 (9.93)

	Year 8
	6823
	14.54 (10.22)

	Year 9
	4281
	15.41 (10.82)

	Year 10
	2226
	16.54 (10.94)

	Year 11
	321
	18.22 (11.47)


1 FI maximum items is 67. Score ranges from 0-100 with a score of >21 = frailty



Supplementary Table 18: Number of participants who completed Fried frailty assessment at each visit

	
	Number
	Mean of Fried score (SD)1

	Baseline
	12558
	0.48 (0.71)

	Year 2
	5122
	0.66 (0.87)

	Year 32
	2131
	0.75 (0.91)

	Year 4
	9611
	0.81 (0.96)

	Year 52
	5628
	0.84 (0.96)

	Year 6
	7107 
	0.94 (1.02)

	Year 7
	5620
	0.96 (1.01)

	Year 8
	3817
	1.07 (1.06)

	Year 9
	2225
	1.17 (1.11)

	Year 10
	1305
	1.29 (1.12)

	Year 11
	223
	1.55 (1.21)


1 Fried score ranges from 0 to 5 (of 5 items) and 3+ is considered frail.
2Physical performance measures were not conducted in year 3 and 5, except if final year of ASPREE. So, fewer numbers in the year 3 and 5 reflect this
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