Electronic Supplementary Material


Online Resource 1: Dropout sample

Table S1. Demographic variables of the dropout sample

Note. AARC: the awareness of age-related change, IADL: Instrumental Activities of Daily Living
1

Online Resource 2: Measurement invariance


Table S2. Measurement invariance of a cross-lagged effects model across age groups.


Note. 1Equality constraints across all three age groups of 70–79, 80–84, 85+ years. 



Online Resource 3: Measurement details

AARC-10 SF
INSTRUCTIONS: This questionnaire contains statements on how a person may feel about getting older. We are interested in how YOU feel about getting older and what you can tell us about your own experiences. We are mostly interested in whether certain experiences apply to you and to what extent you can relate to them given that you may have experienced them yourself as the years have passed. 
Please read each statement carefully and answer in the following way:
(Not at all, A little bit, Moderately, Quite a bit, Very much)
With my increasing age, I realize that …
1. I appreciate relationships and people much more.
2. My mental capacity is declining.
3. I pay more attention to my health.
4. I have to limit my activities.
5. I have more experience and knowledge to evaluate things and people.
6. I have less energy.
7. I have a better sense of what is important to me.
8. I feel more dependent on the help of others.
9. I have more freedom to live my days the way I want.
10. I find it harder to motivate myself.

Lifelong Learning. The survey, administered by the Cabinet Office in July 2022, consisted of 11 items assessing the status of lifelong learning over the past six months, with participants indicating activities pursued at least once a month:
1. Knowledge and skills necessary for my job 
2. Knowledge and skills related to PC (Internet)
3. Knowledge and skills necessary for volunteer activities
4. Experiential activities such as nature experience and life experience
5. Social issues such as population decline and global warming
6. Health and sports 
7. Matters related to family life, such as cooking and sewing
8. Childcare and education 
9. Hobbies such as music, art, and recreational activities
10. Culture, such as literature, history, languages, etc. 
11. Other 
12. Not studied (0)

Instrumental Activities of Daily Living (IADL). We utilized five items from the Tokyo Metropolitan Institute of Gerontology (TMIG) Index of Competence, originally developed by Koyano et al. (1987) in Japanese and later validated in English by Koyano et al. (1991). IADLs refer to activities that enable individuals to live independently within a community. While not essential for basic functioning, proficiency in IADLs can significantly enhance the overall quality of life.
Please answer “yes” or “no” to the following questions:
1) Can you go out alone by bus or train?
2) Can you shop for daily necessities?
3) Can you prepare meals by yourself?
4) Can you pay bills?
5) Can you deposit and withdraw money from bank and postal savings accounts by yourself?

The International Physical Activity Questionnaires (IPAQ) Short Form. This measure evaluates the types and intensity of physical activity that individuals engage in as a part of their daily routines, providing an estimate of total physical activity in MET-minutes per week.
・Total physical activity MET-minutes/week = sum of Walking + Moderate + Vigorous MET-minutes/week scores
・Walking MET-minutes/week = 3.3 * walking minutes * walking days
・Moderate MET-minutes/week = 4.0 * moderate-intensity activity minutes * moderate days 
・Vigorous MET-minutes/week = 8.0 * vigorous-intensity activity minutes * vigorous-intensity days
・All cases in which the sum total of Walking, Moderate, and Vigorous time variables exceeds 960 were deleted.
・In the IPAQ Short Form, it is recommended that all Walking, Moderate, and Vigorous time variables exceeding 3 hours or 180 minutes are truncated (re-coded) to be equal to 180 minutes in a new variable.

Healthy Status (Time 2). Please answer “yes” or “no” to the following questions:
1) Have you ever received a diagnosis of a joint disease (such as arthritis or rheumatism) from a doctor or through a medical checkup?
2) Have you ever received a diagnosis of stroke or cerebrovascular disease from a doctor or through a medical checkup?
3) Have you ever received a diagnosis of a neurological disease (such as Parkinson's disease or multiple sclerosis) from a physician or during a medical checkup?
4) Have you ever received a diagnosis of a heart disease (such as angina pectoris, heart failure, myocardial infarction, or valvular disease) from a doctor or through a medical checkup?
5) Have you ever received a diagnosis of diabetes from a doctor or through a medical checkup?
6) Have you ever received a diagnosis of chronic lung disease (such as chronic bronchitis or emphysema) from a doctor or during a medical checkup?
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								Figure1　AARC, Lifelong Learning, Physical Activity, Cross-lagged effect model of basic activities of daily living

						　Time 1　												Time 2

























								Note. Standardized regression coefficients are reported. partialR2 = R-squared/coefficient of determination. Error terms and error correlations and control variables were omitted. Significant effects are provided in bold. AARC: the awareness of age-related change, IADL:Instrumental Activities of Daily Living,  RMSEA=.021, TLI=.978, CFI=.998,  χ2(15)=19.468, p = .193.
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Demographic 







						M(SD)		%														Variable		 M(SD)				%

		Age at Time1				76.73 (5.39 )																Age at Time 1		76.73(5.39)

		Sex (Male)						59.28%														Sex (man)				59.28

		Married						85.78%														Marital status				85.78

		Education 																				Educational attainment

				  1. Elementary and junior high schools				4.49%														1. Elementary and junior high school				4.49

				  2. High school (old junior high school)				40.12%														2. High school (old junior high school)				40.12

				  3. Junior college, technical college, vocational school				13.62%														3. Junior college, technical college, vocational school				13.62

				  4. University				37.57%														4. University				37.57

				  5. Graduate school				3.89%														5. Graduate school				3.89

				  6. Others				0.30%														6. Other				0.3

		Employmental status:																		Employment status

				  1. Employed (full-time employee, self-employed, doctor, medical) 				14.97%														1. Employed (full-time employee, self-employed, doctor, medical) 				14.97

				  2. Unemployed (professional housewife, unemployed, other)				85.03%														2. Unemployed (homemaker, unemployed, other)				85.03

				Children (1=presence, 0=absence) 				86.23%														Presence of children (1 = presence, 0 = absence) 				86.23



		Income (yen)																				Income (yen)

				  1. < 2 million 				16.62%														1. < 2 million				16.62

				  2. 2 million – < 4 million 				44.31%														2. 2 million – < 4 million				44.31

				  3. 4 million – < 6 million 				21.71%														3. 4 million – < 6 million				21.71

				  4. 6 million – < 8 million 				8.83%														4. 6 million – < 8 million				8.83

				  5. 8 million – < 10 million 				3.59%														5. 8 million – < 10 million				3.59

				  6. 10 million – < 12 million 				1.50%														6. 10 million – < 12 million				1.5

				  7. ≥ 12 million 				3.44%														7. ≥ 12 million				3.44

		Health Status at Time2				 0.74 (1.01)																Health status at Time 2		0.74(1.01) 





ttest

				Table3

				Descriptive Stastiscs and Paired t test for AARC, Lifelong learning, Physical activty, IADL

								Time 1						Time 2						Paired t-test

								M		SD				M		SD				t		Cohen d		p

				AARC-gains				3.06		0.76				3.07		0.74				-0.46		-0.02		.65

				AARC-losses				2.13		0.85				2.15		0.81				-0.79		-0.03		.43

				Lifelong learning				1.84		1.76				1.81		1.68				0.62		0.02		.54

				Physical activity				27.85		39.07				21.82		32.81				4.33		0.17		.00

				IADL				0.97		0.12				0.97		0.11				-0.64		-0.03		.52

				 Note. AARC: the awareness of age-related change, IADL:Instrumental Activities of Daily Living











correlations



		Table2 Bivariate Correlations Between the Primary Variables at Time1 and Time2 (N=668)

						1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17

		1		Age		―

		2		Sex		.143		**		―

		3		Marital status		.111		**		.230		**		―

		4		Employment status		-.116		**		.074				.003				―

		5		Household income		.024				.070				.132		**		.279		**		―

		6		Children		.040				.005				.347		**		-.027				.142		**		―

		7		Education level		-.071				.261		**		.154		**		.066				.199		**		.034				―

		8		T1AARC-gains		.101		**		-.016				-.021				-.020				.039				.018				.117		**		―

		9		T2AARC-gains		.182		**		-.027				-.024				.009				.083		*		.021				.093		*		.506		**		―

		10		T1AARC-losses		.183		**		-.021				.081		*		-.093		*		-.114		**		-.026				-.050				.028				.005				―

		11		T2AARC-losses		.239		**		-.005				.050				-.028				-.076		*		-.037				-.062				-.044				.110		**		.650		**		―

		12		T1 Lifelong learning		.133		**		.074				.047				.078		*		.142		**		.029				.213		**		.273		**		.268		**		.006				-.029				―

		13		T2 Lifelong learning		.140		**		.067				.078		*		.142		**		.204		**		.037				.207		**		.258		**		.332		**		-.044				-.027				.620		**		―

		14		T1 IADL(1-5)		-.094		*		-.047				-.040				.023				-.001				.009				.048				.025				.059				-.249		**		-.174		**		.108		**		.085		*		―

		15		T2 IADL(1-5)		-.133		**		-.050				-.024				.006				-.009				.070				.037				.014				.041				-.227		**		-.188		**		.030				.033				.411		**		―

		16		T1 Physical activity		-.029				.091		*		.009				.074				.046				.032				-.016				.025				.022				-.152		**		-.106		**		.109		**		.119		**		.084		*		.029				―

		17		T2 Physical activity		-.035				.099		*		.047				.064				-.012				.052				-.024				.069				.077		*		-.136		**		-.102		**		.021				.066				.052				.070				.509		**		―

		** p < .01, * p < .05

		Note. AARC: the awareness of age-related change, IADL:Instrumental Activities of Daily Living





																																														Income

																																																1. 2 million										1: 2 million, 2.:2-4 million, 3: 4-6 million, 4: 6-8 million, 5: 8-10 million dollars, 6: 10-12 million, 7: More than 12 million 

																																																2. 2-4 million

																																																3. 4-6 million

																																																4. 6-8 million

																																																5. 8-10 million dollars

																																																6. 10-12 million

																																																7. More than 12 million 





SEM_Confidence interbals

						Structural Equation Model Results for a Cross-Lagged Effects Model



				Variable																95%Confidence intervals

								T1						T2				Estimate		Lower		Upper		p

						Autocorrelations

								AARC-Gains				→		AARC-Gains				.453		.370		.519		.006

								AARC-Losses				→		AARC-Losses				.629		.565		.679		.005

								lifelong learning				→		lifelong learning				.547		.474		.612		.002

								IADL				→		IADL				.380		.232		.557		.003

								Physical Activity				→		Physical Activity				.503		.405		.587		.003



						Cross-lagged effects

								AARC-Gains				→		AARC-Losses				-.065		-.143		-.007		.028

								AARC-Losses				→		AARC-Gains				-.016		-.081		.066		.677

								AARC-Gains				→		lifelong learning				.091		.031		.159		.003

								lifelong learning				→		AARC-Gains				.112		.044		.190		.001

								AARC-Losses				→		lifelong learning				-.039		-.107		.027		.291

								lifelong learning				→		AARC-Losses				-.034		-.101		.020		.196

								lifelong learning				→		IADL				-.011		-.077		.055		.719

								IADL				→		lifelong learning				.013		-.047		.068		.684

								AARC-Gains				→		Physical Activity				.072		.008		.140		.030

								Physical Activity				→		AARC-Gains				.000		-.073		.068		1.000

								AARC-Losses				→		Physical Activity				-.061		-.127		.002		.066

								Physical Activity				→		AARC-Losses				-.003		-.057		.053		.936

								Physical Activity				→		lifelong learning				.047		-.005		.110		.068

								lifelong learning				→		Physical Activity				-.053		-.111		.004		.073

								AARC-Gains				→		IADL				.012		-.046		.071		.625

								IADL				→		AARC-Gains				.040		-.016		.111		.199

								AARC-Losses				→		IADL				-.136		-.229		-.059		.001

								IADL				→		AARC-Losses				.000		-.052		.066		.953

								Physical Activity				→		IADL				-.023		-.111		.047		.609

								IADL				→		Physical Activity				-.002		-.101		.051		.833

				Note.Standardized path coefficients are reported. Significant effects are printed in bold. AARC: the awareness of age-related change, IADL:Instrumental Activities of Daily Living





























Demographic  (Dropout)

		Supplementary material

		TableS1

		Demographic Variablesa of the Dropout Sample

				Variable		M(SD)		%

		Age at Time1				77.0 (5.34)

		Sex (Male)						57.57%

		Married						85.78%

		Education 

				  1. Elementary and junior high schools				5.73%

				  2. High school (old junior high school)				40.00%

				  3. Junior college, technical college, vocational school				14.68%

				  4. University				35.10%

				  5. Graduate school				4.36%

				  6. Others				0.23%

		Employment status

				  1. Employed (full-time employee, self-employed, doctor, medical) 				16.51%

				  2. Unemployed (professional housewife, unemployed, other)				83.49%

		T1 AARCgains (1-5)				3.08 (0.72)

		T1 AARClosses (1-5)				2.15 (0.73)

		T1 lifelong learning (0-12)				2.15 (1.86)

		T1  IADL (1-5)				0.96 (0.13)

		T1 Physical Activity				37.13 (46.54)

				 Note. AARC: the awareness of age-related change, IADL:Instrumental Activities of Daily Living



















Mesurement Invariance

		Supplementary Materials 

		Supplementary Table S2

		Measurement Invariance of a Cross-Lagged Effects Model Across Age Groups. 		Absolute model fit		Relative fit indices		Difference in relative fit

		 (Equality constraint)1

		Configural MI 		χ2 = 1088.015, df = 245, p < .001		RMSEA(CI90) = .072 (0.068-0.076), p <.001

						CFI = .531

		Metric MI 		χ2 = 1090.626, df = 250, p < .001		RMSEA(CI90) = .071 (0.067-0.075), p <.001		df = 5,

						CFI = .532		ΔRMSEA =- 0.001,

								ΔCFI = -0.001

		Scalar MI 		χ2 = 1608.111, df = 262, p < .001		RMSEA(CI90) = .088 (0.084-0.092), p < .001		Δdf = 12, p < .001,

						CFI = .251		ΔRMSEA = 0.017,

								ΔCFI = -.281

		Note. 1:Equality constraints across all three age groups of 7079, 80-84, 85-+ years. 





Scale

		Supplementary Materials 

		AARC-10 SF

		INSTRUCTIONS: This questionnaire contains statements on how a person may feel about getting older. We are interested in how YOU feel about getting older and what you can tell us about your own experiences. We are mostly interested in whether certain experiences apply to you and to what extent you can relate to them given that you may have experienced them yourself as the years have passed.  

		Please read each statement carefully and answer in the following way:

		(Not at all, A little bit, Moderately, Quite a bit, Very much)

		With my increasing age, I realize that …

		1. I appreciate relationships and people much more 

		2. My mental capacity is declining

		3. I pay more attention to my health 

		4. I have to limit my activities

		5. I have more experience and knowledge to evaluate things and people

		6. I have less energy

		7. I have a better sense of what is important to me 

		8. I feel more dependent on the help of others

		9. I have more freedom to live my days the way I want 

		10. I find it harder to motivate myself

		Lifelong Learning. The survey, administered by the Cabinet Office in July 2022, consisted of 11 items assessing the status of lifelong learning over the past six months, with participants indicating activities pursued at least once a month:

		1. Knowledge and skills necessary for my job 

		2. Knowledge and skills related to PC (Internet)

		3. Knowledge and skills necessary for volunteer activities

		4. Experiential activities such as nature experience and life experience

		5. Social issues such as population decline and global warming

		6. Health and sports 

		7. Matters related to family life, such as cooking and sewing

		8. Childcare and education 

		9. Hobbies such as music, art, and recreational activities

		10. Culture, such as literature, history, languages, etc. 

		11. Other 

		12. Not studied (0)

		Activities of Daily Living (IADL). We utilized five items from the Instrumental Activities of Daily Living (IADL) scale developed by Koyano et al. (1987). IADLs refer to activities that enable individuals to live independently within a community. While not essential for basic functioning, proficiency in IADLs can significantly enhance the overall quality of life.

		Please answer “yes” or “no” to the following questions:

		1) Can you go out alone by bus or train?

		2) Can you shop for daily necessities?

		3) Can you prepare meals by yourself?

		4) Can you pay bills?

		5) Can you deposit and withdraw money from bank and postal savings accounts by yourself?

		The International Physical Activity Questionnaires (IPAQ) Short Form. This measure evaluates the types and intensity of physical activity that individuals engage in as a part of their daily routines, providing an estimate of total physical activity in MET-minutes per week.

		・Total physical activity MET-minutes/week = sum of Walking + Moderate + Vigorous MET-minutes/week scores

		・Walking MET-minutes/week = 3.3 * walking minutes * walking days

		・Moderate MET-minutes/week = 4.0 * moderate-intensity activity minutes * moderate days 

		・Vigorous MET-minutes/week = 8.0 * vigorous-intensity activity minutes * vigorous-intensity days

		・All cases in which the sum total of Walking, Moderate, and Vigorous time variables exceeds 960 were deleted.

		・In the IPAQ Short Form, it is recommended that all Walking, Moderate, and Vigorous time variables exceeding 3 hours or 180 minutes are truncated (re-coded) to be equal to 180 minutes in a new variable.

		Healthy Status (Time2). Please answer “yes” or “no” to the following questions:

		1) Have you ever received a diagnosis of a joint disease (such as arthritis or rheumatism) from a doctor or through a medical checkup?

		2） Have you ever received a diagnosis of stroke or cerebrovascular disease from a doctor or through a medical checkup?

		3) Have you ever received a diagnosis of a neurological disease (such as Parkinson's disease or multiple sclerosis) from a physician or during a medical checkup?

		4) Have you ever received a diagnosis of a heart disease (such as angina pectoris, heart failure, myocardial infarction, or valvular disease) from a doctor or through a medical checkup?

		5) Have you ever received a diagnosis of diabetes from a doctor or through a medical checkup?

		6) Have you ever received a diagnosis of chronic lung disease (such as chronic bronchitis or emphysema) from a doctor or during a medical checkup?
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Variable  Time 1   Time 2   Paired  t - test  


M  SD     M  SD     t  Cohen   d  p  


AARC gains  3.06  0.76     3.07  0.74     −0.46  −0.02  .65  


AARC losses  2.13  0.85     2.15  0.81     −0.79  −0.03  .43  


Lifelong learning  1.84  1.76     1.81  1.68     0.62  0.02  .54  


Physical activity  27.85  39.07     21.82  32.81     4.33  0.17  .00  


IADL  0.97  0.12     0.97  0.11     −0.64  −0.03  .52  
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Variable                    95%  Confidence  interval     


   T ime  1        T ime  2     Estimate  Lower  Upper  p  


Autocorrelations                          


   AARC gains  →  AARC gains  .453  .370  .519  .006  


   AARC losses  →  AARC losses  .629  .565  .679  .005  


   Lifelong  learning  →  Lifelong  learning  .547  .474  .612  .002  


   IADL     →  IADL     .380  .232  .557  .003  


   Physical activity  →  Physical  activity  .503  .405  .587  .003  


                              


Cross - lagged effects                       


   AARC gains  →  AARC losses  −.065  −.143  −.007  .028  


   AARC losses  →  AARC gains  −.016  −.081  .066  .677  


   AARC gains  →  Lifelong  learning  .091  .031  .159  .003  


   Lifelong  learning  →  AARC gains  .112  .044  .190  .001  


   AARC losses  →  Lifelong  learning  −.039  −.107  .027  .291  


   Lifelong  learning  →  AARC losses  −.034  −.101  .020  .196  


   Lifelong  learning  →  IADL     −.011  −.077  .055  .719  


   IADL     →  Lifelong  learning  .013  −.047  .068  .684  


   AARC gains  →  Physical  activity  .072  .008  .140  .030  


   Physical activity  →  AARC gains  .000  −.073  .068  1.000  


   AARC losses  →  Physical  activity  −.061  −.127  .002  .066  


   Physical activity  →  AARC losses  −.003  −.057  .053  .936  


   Physical activity  →  Lifelong  learning  .047  −.005  .110  .068  


   Lifelong  learning  →  Physical  activity  −.053  −.111  .004  .073  


   AARC gains  →  IADL     .012  −.046  .071  .625  


   IADL     →  AARC−gains  .040  −.016  .111  .199  


   AARC losses  →  IADL     −.136  −.229  −.059  .001  


   IADL     →  AARC−losses  .000  −.052  .066  .953  
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Measurement  invariance .   Absolute model fit  Relative fit indices  Difference in relative fit  


( E quality constraint) 1  


Configural MI   χ 2  = 1088.015,   df   = 245,  p   < .001  RMSEA(CI90) = .072 (0.068 - 0.076),  p  <.001     


CFI = .531  


Metric MI   χ 2  = 1090.626,  df   = 250,  p   < .001  RMSEA(CI90) = .071 (0.067 - 0.075),   p   <.001  df   = 5,  


CFI = .532  ΔRMSEA = -   0.001,  


   ΔCFI =  - 0.001  


Scalar MI   χ 2  = 1608.111,  df   = 262,  p   < .001  RMSEA(CI90) = .088 (0.084 - 0.092),  p   < .001  Δ df   = 12,  p   < .001,  


CFI = .251  ΔRMSEA = 0.017,  


   ΔCFI =  - .281  


Note:   1 Equality constraints across all three age groups of 70 − 79, 80 − 84, 85+ years.      
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Variable M(SD) %

Age at Time1 77.0 (5.34)

Sex (Male) 57.57%

Married 85.78%

Education 

  1. Elementary and junior

high schools

5.73%

  2. High school (old junior

high school)

40.00%

  3. Junior college,

technical college,

14.68%

  4. University 35.10%

  5. Graduate school 4.36%

  6. Others 0.23%

Employment status

  1. Employed (full-time

employee, self-employed,

doctor, medical)

16.51%

  2. Unemployed

(professional housewife,

unemployed, other)

83.49%

T1 AARCgains (1-5) 3.08 (0.72)

T1 AARClosses (1-5) 2.15 (0.73)

T1 lifelong learning (0-12) 2.15 (1.86)

T1  IADL (1-5) 0.96 (0.13)

T1 Physical Activity 37.13 (46.54)
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								Figure1　AARC, Lifelong Learning, Physical Activity, Cross-lagged effect model of basic activities of daily living

						　Time 1　												Time 2

























								Note. Standardized regression coefficients are reported. partialR2 = R-squared/coefficient of determination. Error terms and error correlations and control variables were omitted. Significant effects are provided in bold. AARC: the awareness of age-related change, IADL:Instrumental Activities of Daily Living,  RMSEA=.021, TLI=.978, CFI=.998,  χ2(15)=19.468, p = .193.
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Demographic 







						M(SD)		%														Variable		 M(SD)				%

		Age at Time1				76.73 (5.39 )																Age at Time 1		76.73(5.39)

		Sex (Male)						59.28%														Sex (man)				59.28

		Married						85.78%														Marital status				85.78

		Education 																				Educational attainment

				  1. Elementary and junior high schools				4.49%														1. Elementary and junior high school				4.49

				  2. High school (old junior high school)				40.12%														2. High school (old junior high school)				40.12

				  3. Junior college, technical college, vocational school				13.62%														3. Junior college, technical college, vocational school				13.62

				  4. University				37.57%														4. University				37.57

				  5. Graduate school				3.89%														5. Graduate school				3.89

				  6. Others				0.30%														6. Other				0.3

		Employmental status:																		Employment status

				  1. Employed (full-time employee, self-employed, doctor, medical) 				14.97%														1. Employed (full-time employee, self-employed, doctor, medical) 				14.97

				  2. Unemployed (professional housewife, unemployed, other)				85.03%														2. Unemployed (homemaker, unemployed, other)				85.03

				Children (1=presence, 0=absence) 				86.23%														Presence of children (1 = presence, 0 = absence) 				86.23



		Income (yen)																				Income (yen)

				  1. < 2 million 				16.62%														1. < 2 million				16.62

				  2. 2 million – < 4 million 				44.31%														2. 2 million – < 4 million				44.31

				  3. 4 million – < 6 million 				21.71%														3. 4 million – < 6 million				21.71

				  4. 6 million – < 8 million 				8.83%														4. 6 million – < 8 million				8.83

				  5. 8 million – < 10 million 				3.59%														5. 8 million – < 10 million				3.59

				  6. 10 million – < 12 million 				1.50%														6. 10 million – < 12 million				1.5

				  7. ≥ 12 million 				3.44%														7. ≥ 12 million				3.44

		Health Status at Time2				 0.74 (1.01)																Health status at Time 2		0.74(1.01) 





ttest

				Table3

				Descriptive Stastiscs and Paired t test for AARC, Lifelong learning, Physical activty, IADL

								Time 1						Time 2						Paired t-test

								M		SD				M		SD				t		Cohen d		p

				AARC-gains				3.06		0.76				3.07		0.74				-0.46		-0.02		.65

				AARC-losses				2.13		0.85				2.15		0.81				-0.79		-0.03		.43

				Lifelong learning				1.84		1.76				1.81		1.68				0.62		0.02		.54

				Physical activity				27.85		39.07				21.82		32.81				4.33		0.17		.00

				IADL				0.97		0.12				0.97		0.11				-0.64		-0.03		.52

				 Note. AARC: the awareness of age-related change, IADL:Instrumental Activities of Daily Living











correlations



		Table2 Bivariate Correlations Between the Primary Variables at Time1 and Time2 (N=668)

						1				2				3				4				5				6				7				8				9				10				11				12				13				14				15				16				17

		1		Age		―

		2		Sex		.143		**		―

		3		Marital status		.111		**		.230		**		―

		4		Employment status		-.116		**		.074				.003				―

		5		Household income		.024				.070				.132		**		.279		**		―

		6		Children		.040				.005				.347		**		-.027				.142		**		―

		7		Education level		-.071				.261		**		.154		**		.066				.199		**		.034				―

		8		T1AARC-gains		.101		**		-.016				-.021				-.020				.039				.018				.117		**		―

		9		T2AARC-gains		.182		**		-.027				-.024				.009				.083		*		.021				.093		*		.506		**		―

		10		T1AARC-losses		.183		**		-.021				.081		*		-.093		*		-.114		**		-.026				-.050				.028				.005				―

		11		T2AARC-losses		.239		**		-.005				.050				-.028				-.076		*		-.037				-.062				-.044				.110		**		.650		**		―

		12		T1 Lifelong learning		.133		**		.074				.047				.078		*		.142		**		.029				.213		**		.273		**		.268		**		.006				-.029				―

		13		T2 Lifelong learning		.140		**		.067				.078		*		.142		**		.204		**		.037				.207		**		.258		**		.332		**		-.044				-.027				.620		**		―

		14		T1 IADL(1-5)		-.094		*		-.047				-.040				.023				-.001				.009				.048				.025				.059				-.249		**		-.174		**		.108		**		.085		*		―

		15		T2 IADL(1-5)		-.133		**		-.050				-.024				.006				-.009				.070				.037				.014				.041				-.227		**		-.188		**		.030				.033				.411		**		―

		16		T1 Physical activity		-.029				.091		*		.009				.074				.046				.032				-.016				.025				.022				-.152		**		-.106		**		.109		**		.119		**		.084		*		.029				―

		17		T2 Physical activity		-.035				.099		*		.047				.064				-.012				.052				-.024				.069				.077		*		-.136		**		-.102		**		.021				.066				.052				.070				.509		**		―

		** p < .01, * p < .05

		Note. AARC: the awareness of age-related change, IADL:Instrumental Activities of Daily Living





																																														Income

																																																1. 2 million										1: 2 million, 2.:2-4 million, 3: 4-6 million, 4: 6-8 million, 5: 8-10 million dollars, 6: 10-12 million, 7: More than 12 million 

																																																2. 2-4 million

																																																3. 4-6 million

																																																4. 6-8 million

																																																5. 8-10 million dollars

																																																6. 10-12 million

																																																7. More than 12 million 





SEM_Confidence interbals

						Structural Equation Model Results for a Cross-Lagged Effects Model



				Variable																95%Confidence intervals

								T1						T2				Estimate		Lower		Upper		p

						Autocorrelations

								AARC-Gains				→		AARC-Gains				.453		.370		.519		.006

								AARC-Losses				→		AARC-Losses				.629		.565		.679		.005

								lifelong learning				→		lifelong learning				.547		.474		.612		.002

								IADL				→		IADL				.380		.232		.557		.003

								Physical Activity				→		Physical Activity				.503		.405		.587		.003



						Cross-lagged effects

								AARC-Gains				→		AARC-Losses				-.065		-.143		-.007		.028

								AARC-Losses				→		AARC-Gains				-.016		-.081		.066		.677

								AARC-Gains				→		lifelong learning				.091		.031		.159		.003

								lifelong learning				→		AARC-Gains				.112		.044		.190		.001

								AARC-Losses				→		lifelong learning				-.039		-.107		.027		.291

								lifelong learning				→		AARC-Losses				-.034		-.101		.020		.196

								lifelong learning				→		IADL				-.011		-.077		.055		.719

								IADL				→		lifelong learning				.013		-.047		.068		.684

								AARC-Gains				→		Physical Activity				.072		.008		.140		.030

								Physical Activity				→		AARC-Gains				.000		-.073		.068		1.000

								AARC-Losses				→		Physical Activity				-.061		-.127		.002		.066

								Physical Activity				→		AARC-Losses				-.003		-.057		.053		.936

								Physical Activity				→		lifelong learning				.047		-.005		.110		.068

								lifelong learning				→		Physical Activity				-.053		-.111		.004		.073

								AARC-Gains				→		IADL				.012		-.046		.071		.625

								IADL				→		AARC-Gains				.040		-.016		.111		.199

								AARC-Losses				→		IADL				-.136		-.229		-.059		.001

								IADL				→		AARC-Losses				.000		-.052		.066		.953

								Physical Activity				→		IADL				-.023		-.111		.047		.609

								IADL				→		Physical Activity				-.002		-.101		.051		.833

				Note.Standardized path coefficients are reported. Significant effects are printed in bold. AARC: the awareness of age-related change, IADL:Instrumental Activities of Daily Living





























Demographic  (Dropout)

		Supplementary material

		TableS1

		Demographic Variablesa of the Dropout Sample

				Variable		M(SD)		%

		Age at Time1				77.0 (5.34)

		Sex (Male)						57.57%

		Married						85.78%

		Education 

				  1. Elementary and junior high schools				5.73%

				  2. High school (old junior high school)				40.00%

				  3. Junior college, technical college, vocational school				14.68%

				  4. University				35.10%

				  5. Graduate school				4.36%

				  6. Others				0.23%

		Employment status

				  1. Employed (full-time employee, self-employed, doctor, medical) 				16.51%

				  2. Unemployed (professional housewife, unemployed, other)				83.49%

		T1 AARCgains (1-5)				3.08 (0.72)

		T1 AARClosses (1-5)				2.15 (0.73)

		T1 lifelong learning (0-12)				2.15 (1.86)

		T1  IADL (1-5)				0.96 (0.13)

		T1 Physical Activity				37.13 (46.54)

				 Note. AARC: the awareness of age-related change, IADL:Instrumental Activities of Daily Living



















Mesurement Invariance

		Supplementary Materials 

		Supplementary Table S2

		Measurement Invariance of a Cross-Lagged Effects Model Across Age Groups. 		Absolute model fit		Relative fit indices		Difference in relative fit

		 (Equality constraint)1

		Configural MI 		χ2 = 1088.015, df = 245, p < .001		RMSEA(CI90) = .072 (0.068-0.076), p <.001

						CFI = .531

		Metric MI 		χ2 = 1090.626, df = 250, p < .001		RMSEA(CI90) = .071 (0.067-0.075), p <.001		df = 5,

						CFI = .532		ΔRMSEA =- 0.001,

								ΔCFI = -0.001

		Scalar MI 		χ2 = 1608.111, df = 262, p < .001		RMSEA(CI90) = .088 (0.084-0.092), p < .001		Δdf = 12, p < .001,

						CFI = .251		ΔRMSEA = 0.017,

								ΔCFI = -.281

		Note. 1:Equality constraints across all three age groups of 7079, 80-84, 85-+ years. 





Scale

		Supplementary Materials 

		AARC-10 SF

		INSTRUCTIONS: This questionnaire contains statements on how a person may feel about getting older. We are interested in how YOU feel about getting older and what you can tell us about your own experiences. We are mostly interested in whether certain experiences apply to you and to what extent you can relate to them given that you may have experienced them yourself as the years have passed.  

		Please read each statement carefully and answer in the following way:

		(Not at all, A little bit, Moderately, Quite a bit, Very much)

		With my increasing age, I realize that …

		1. I appreciate relationships and people much more 

		2. My mental capacity is declining

		3. I pay more attention to my health 

		4. I have to limit my activities

		5. I have more experience and knowledge to evaluate things and people

		6. I have less energy

		7. I have a better sense of what is important to me 

		8. I feel more dependent on the help of others

		9. I have more freedom to live my days the way I want 

		10. I find it harder to motivate myself

		Lifelong Learning. The survey, administered by the Cabinet Office in July 2022, consisted of 11 items assessing the status of lifelong learning over the past six months, with participants indicating activities pursued at least once a month:

		1. Knowledge and skills necessary for my job 

		2. Knowledge and skills related to PC (Internet)

		3. Knowledge and skills necessary for volunteer activities

		4. Experiential activities such as nature experience and life experience

		5. Social issues such as population decline and global warming

		6. Health and sports 

		7. Matters related to family life, such as cooking and sewing

		8. Childcare and education 

		9. Hobbies such as music, art, and recreational activities

		10. Culture, such as literature, history, languages, etc. 

		11. Other 

		12. Not studied (0)

		Activities of Daily Living (IADL). We utilized five items from the Instrumental Activities of Daily Living (IADL) scale developed by Koyano et al. (1987). IADLs refer to activities that enable individuals to live independently within a community. While not essential for basic functioning, proficiency in IADLs can significantly enhance the overall quality of life.

		Please answer “yes” or “no” to the following questions:

		1) Can you go out alone by bus or train?

		2) Can you shop for daily necessities?

		3) Can you prepare meals by yourself?

		4) Can you pay bills?

		5) Can you deposit and withdraw money from bank and postal savings accounts by yourself?

		The International Physical Activity Questionnaires (IPAQ) Short Form. This measure evaluates the types and intensity of physical activity that individuals engage in as a part of their daily routines, providing an estimate of total physical activity in MET-minutes per week.

		・Total physical activity MET-minutes/week = sum of Walking + Moderate + Vigorous MET-minutes/week scores

		・Walking MET-minutes/week = 3.3 * walking minutes * walking days

		・Moderate MET-minutes/week = 4.0 * moderate-intensity activity minutes * moderate days 

		・Vigorous MET-minutes/week = 8.0 * vigorous-intensity activity minutes * vigorous-intensity days

		・All cases in which the sum total of Walking, Moderate, and Vigorous time variables exceeds 960 were deleted.

		・In the IPAQ Short Form, it is recommended that all Walking, Moderate, and Vigorous time variables exceeding 3 hours or 180 minutes are truncated (re-coded) to be equal to 180 minutes in a new variable.

		Healthy Status (Time2). Please answer “yes” or “no” to the following questions:

		1) Have you ever received a diagnosis of a joint disease (such as arthritis or rheumatism) from a doctor or through a medical checkup?

		2） Have you ever received a diagnosis of stroke or cerebrovascular disease from a doctor or through a medical checkup?

		3) Have you ever received a diagnosis of a neurological disease (such as Parkinson's disease or multiple sclerosis) from a physician or during a medical checkup?

		4) Have you ever received a diagnosis of a heart disease (such as angina pectoris, heart failure, myocardial infarction, or valvular disease) from a doctor or through a medical checkup?

		5) Have you ever received a diagnosis of diabetes from a doctor or through a medical checkup?

		6) Have you ever received a diagnosis of chronic lung disease (such as chronic bronchitis or emphysema) from a doctor or during a medical checkup?
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Variable  Time 1   Time 2   Paired  t - test  


M  SD     M  SD     t  Cohen   d  p  


AARC gains  3.06  0.76     3.07  0.74     −0.46  −0.02  .65  


AARC losses  2.13  0.85     2.15  0.81     −0.79  −0.03  .43  


Lifelong learning  1.84  1.76     1.81  1.68     0.62  0.02  .54  


Physical activity  27.85  39.07     21.82  32.81     4.33  0.17  .00  


IADL  0.97  0.12     0.97  0.11     −0.64  −0.03  .52  
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Variable                    95%  Confidence  interval     


   T ime  1        T ime  2     Estimate  Lower  Upper  p  


Autocorrelations                          


   AARC gains  →  AARC gains  .453  .370  .519  .006  


   AARC losses  →  AARC losses  .629  .565  .679  .005  


   Lifelong  learning  →  Lifelong  learning  .547  .474  .612  .002  


   IADL     →  IADL     .380  .232  .557  .003  


   Physical activity  →  Physical  activity  .503  .405  .587  .003  


                              


Cross - lagged effects                       


   AARC gains  →  AARC losses  −.065  −.143  −.007  .028  


   AARC losses  →  AARC gains  −.016  −.081  .066  .677  


   AARC gains  →  Lifelong  learning  .091  .031  .159  .003  


   Lifelong  learning  →  AARC gains  .112  .044  .190  .001  


   AARC losses  →  Lifelong  learning  −.039  −.107  .027  .291  


   Lifelong  learning  →  AARC losses  −.034  −.101  .020  .196  


   Lifelong  learning  →  IADL     −.011  −.077  .055  .719  


   IADL     →  Lifelong  learning  .013  −.047  .068  .684  


   AARC gains  →  Physical  activity  .072  .008  .140  .030  


   Physical activity  →  AARC gains  .000  −.073  .068  1.000  


   AARC losses  →  Physical  activity  −.061  −.127  .002  .066  


   Physical activity  →  AARC losses  −.003  −.057  .053  .936  


   Physical activity  →  Lifelong  learning  .047  −.005  .110  .068  


   Lifelong  learning  →  Physical  activity  −.053  −.111  .004  .073  


   AARC gains  →  IADL     .012  −.046  .071  .625  


   IADL     →  AARC−gains  .040  −.016  .111  .199  


   AARC losses  →  IADL     −.136  −.229  −.059  .001  


   IADL     →  AARC−losses  .000  −.052  .066  .953  





