Supplementary Information
Table S1 – correlation matrix between key variables
	

	
Actigraphy- Steps Per Day
	Actigraphy- Intensity Minutes Per Day
	Actigraphy- Sleep Duration (hours)
	Actigraphy- Sleep Efficiency (%)
	Age of respondent at the time of interview
	Cognition at Wave 8
	Cognition at Wave 9

	Actigraphy- Steps Per Day
	1
	.
	.
	.
	.
	.
	.

	Actigraphy- Intensity Minutes Per Day
	.93
	1
	.
	.
	.
	.
	.

	Actigraphy- Sleep Duration (hours)
	-.16
	-.14
	1
	.
	.
	.
	.

	Actigraphy- Sleep Efficiency (%)
	.20
	.21
	.43
	1
	.
	.
	.

	Age of respondent at the time of interview
	-.32
	-.34
	.11
	-.11
	1
	.
	.

	Cognition at Wave 8
	.22
	.23
	-.07
	.10
	-.34
	1
	.

	Cognition at Wave 9
	.26
	.26
	-.10
	.08
	-.43
	.74
	1




Table S2 – comparison of the demographic factors of participants from the SHARE accelerometer subsample relative to the main SHARE study participants from the same 10 countries at Wave 8
	
	Main Sample
(N=26306)
	Accelerometer Subsample
(N=850)
	Overall
(N=27156)

	Sex
	
	
	

	male
	11531 (43.8%)
	351 (41.3%)
	11882 (43.8%)

	female
	14775 (56.2%)
	499 (58.7%)
	15274 (56.2%)

	Age of respondent at the time of interview
	
	
	

	Mean (SD)
	69.5 (10.1)
	68.6 (8.94)
	69.5 (10.1)

	Median [Min, Max]
	69.0 [27.0, 102]
	68.0 [50.0, 97.0]
	69.0 [27.0, 102]

	Education (ISCED Education Level)
	
	
	

	low
	8764 (33.3%)
	268 (31.5%)
	9032 (33.3%)

	medium
	10982 (41.7%)
	372 (43.8%)
	11354 (41.8%)

	high
	6560 (24.9%)
	210 (24.7%)
	6770 (24.9%)

	Immediate recall

	
	
	

	Mean (SD)
	5.28 (1.78)
	5.54 (1.65)
	5.29 (1.78)

	Median [Min, Max]
	5.00 [0, 10.0]
	6.00 [0, 10.0]
	5.00 [0, 10.0]

	Missing
	703 (2.7%)
	3 (0.4%)
	706 (2.6%)

	Delayed recall
	
	
	

	Mean (SD)
	3.87 (2.15)
	4.17 (2.10)
	3.88 (2.15)

	Median [Min, Max]
	4.00 [0, 10.0]
	4.00 [0, 10.0]
	4.00 [0, 10.0]

	Missing
	760 (2.9%)
	3 (0.4%)
	763 (2.8%)

	Verbal fluency score: number of animals
	
	
	

	Mean (SD)
	21.1 (7.84)
	21.9 (7.20)
	21.2 (7.83)

	Median [Min, Max]
	21.0 [-2.00, 100]
	22.0 [-2.00, 54.0]
	21.0 [-2.00, 100]

	Missing
	711 (2.7%)
	2 (0.2%)
	713 (2.6%)



Table S3 – comparison of the demographic factors of participants from the SHARE accelerometer subsample relative to the main SHARE study 
	 
	SHARE Accelerometer Subsample Representativeness

	Predictors
	Odds Ratios
	CI
	p

	(Intercept)
	0.05
	0.03 – 0.09
	<0.001

	Gender: female [reference=male]
	1.11
	0.96 – 1.27
	0.155

	Age of respondent at the
time of interview (years)
	0.99
	0.98 – 1.00
	0.014

	Education Level Medium (ISCED 1997= 3:4) [reference= Low]
	1.06
	0.90 – 1.25
	0.484

	Education Level High (ISCED 1997= 5:6) [reference= Low]
	1.01
	0.83 – 1.21
	0.947

	Observations
	27156

	R2 Tjur
	0.000




Table S4- Longitudinal Analyses using steps and sleep duration as alternative PA and sleep metrics
	 
	Cognition at Wave 9
	Cognition at Wave 9
	Cognition at Wave 9

	Predictors
	Estimates
	CI
	p
	Estimates
	CI
	p
	Estimates
	CI
	p

	(Intercept)
	0.04
	-0.04 – 0.13
	0.293
	-0.73
	-0.97 – -0.49
	<0.001
	-0.08
	-0.27 – 0.11
	0.397

	Low Sleep Duration (reference: Medium)
	-0.06
	-0.26 – 0.15
	0.572
	-0.06
	-0.25 – 0.13
	0.553
	-0.05
	-0.20 – 0.09
	0.466

	High Sleep Duration (reference: Medium)
	-0.21
	-0.43 – 0.02
	0.076
	-0.14
	-0.35 – 0.07
	0.184
	-0.04
	-0.20 – 0.12
	0.616

	Total Steps (Z)
	0.26
	0.17 – 0.34
	<0.001
	0.11
	0.03 – 0.19
	0.008
	0.06
	-0.01 – 0.12
	0.078

	Low Sleep Duration × Total Steps (Z)
	-0.04
	-0.25 – 0.17
	0.687
	-0.02
	-0.21 – 0.18
	0.871
	-0.07
	-0.22 – 0.07
	0.330

	High Sleep Duration × Total Steps (Z)
	0.11
	-0.13 – 0.34
	0.376
	0.05
	-0.17 – 0.27
	0.650
	0.05
	-0.11 – 0.22
	0.533

	Age (years)
	
	
	
	-0.04
	-0.05 – -0.03
	<0.001
	-0.02
	-0.03 – -0.01
	<0.001

	Female Gender (reference: Male)
	
	
	
	0.16
	0.03 – 0.29
	0.017
	-0.01
	-0.11 – 0.09
	0.839

	Education Level – Medium (reference: Low)
	
	
	
	0.40
	0.25 – 0.54
	<0.001
	0.13
	0.02 – 0.25
	0.023

	Education Level – High (reference: Low)
	
	
	
	0.70
	0.53 – 0.88
	<0.001
	0.22
	0.08 – 0.36
	0.002

	Financial Distress
	
	
	
	0.11
	0.04 – 0.18
	0.002
	-0.00
	-0.06 – 0.05
	0.857

	Low Sleep Duration × Age (years)
	
	
	
	0.01
	-0.02 – 0.03
	0.518
	0.00
	-0.02 – 0.02
	0.882

	High Sleep Duration × Age (years)
	
	
	
	-0.00
	-0.03 – 0.02
	0.838
	-0.01
	-0.03 – 0.01
	0.249

	Total Steps (Z)
× Age (years)
	
	
	
	0.00
	-0.01 – 0.01
	0.548
	-0.00
	-0.01 – 0.00
	0.454

	Low Sleep Duration × Total Steps (Z)× Age (years)
	
	
	
	0.00
	-0.02 – 0.02
	0.838
	-0.01
	-0.02 – 0.01
	0.502

	High Sleep Duration × Total Steps (Z)× Age (years)
	
	
	
	0.01
	-0.02 – 0.03
	0.600
	0.00
	-0.02 – 0.02
	0.826

	Cognitive function at Wave 8 (Z)
	
	
	
	
	
	
	0.64
	0.59 – 0.70
	<0.001

	R2 / R2 adjusted
	0.077 / 0.071

	0.306 / 0.291

	0.602 / 0.593













Table S5- Mediation analysis using steps and sleep duration as alternative PA and sleep metrics

	Direct effect estimates (traditional regression)    (c') X + M on Y 

	
	
	
	
	

	
	Cognition Wave 9  
	se     
	t  
	df     
	Prob

	Intercept                  
	0.04
	0.04
	1.05
	715
	2.96e-01

	Total Steps (Z)
	0.26
	0.04
	6.87
	715
	1.44e-11

	Low Sleep Duration (reference: Medium)
	-0.06
	0.10
	-0.53
	715
	5.94e-01

	High Sleep Duration (reference: Medium)
	-0.25
	0.11
	-2.25
	715
	2.47e-02

	Total effect estimates (c) (X on Y) 

	
	
	
	
	

	
	Cognition Wave 9  
	se     
	t  
	df     
	Prob

	Intercept                  
	0.00
	0.04
	0.11
	717
	9.10e-01

	Total Steps (Z)
	0.28
	0.04
	7.31
	717
	7.21e-13

	'a'  effect estimates (X on M) 

	
	
	
	
	

	
	Low Sleep Duration
	se     
	t  
	df     
	Prob

	Intercept                  
	0.14
	0.01
	10.94
	717
	7.09e-26

	Total Steps (Z)
	-0.01
	0.01
	-0.56
	717
	5.76e-01

	
	High Sleep Duration
	se     
	t  
	df     
	Prob

	Intercept                  
	0.13
	0.01
	10.51
	717
	4.01e-24

	Total Steps (Z)
	-0.05
	0.01
	-4.18
	717
	3.24e-05

	'b'  effect estimates (M on Y controlling for X) 

	
	
	
	
	

	
	Cognition Wave 9  
	se     
	t  
	df     
	Prob

	Low Sleep Duration (reference: Medium)
	-0.06
	0.10
	-0.53
	715
	0.5940

	High Sleep Duration (reference: Medium)
	-0.25
	0.11
	-2.25
	715
	0.0247



[image: ]



Fig S1 Association of age and intensity minutes with cognitive function at Wave 8 (a), Wave 9 (b), and after controlling for cognitive functioning at the prior wave (c).

	Table S6 Cross Sectional Analyses- sex specific sleep values- Wave 8 Cognitive Scores as Outcome

	 
	Cognition Wave 8
	Cognition Wave 8
	Cognition Wave 8
	Cognition Wave 8

	Predictors
	Estimates
	CI
	p
	Estimates
	CI
	p
	Estimates
	CI
	p
	Estimates
	CI
	p

	(Intercept)
	0.05
	-0.04 – 0.13
	0.254
	0.01
	-0.06 – 0.09
	0.693
	0.01
	-0.06 – 0.09
	0.721
	0.05
	-0.03 – 0.14
	0.239

	Low Sleep Duration- Sex Specific (reference: Medium)
	-0.08
	-0.28 – 0.13
	0.449
	
	
	
	
	
	
	-0.08
	-0.29 – 0.12
	0.416

	High Sleep Duration- Sex Specific (reference: Medium)
	-0.21
	-0.44 – 0.01
	0.063
	
	
	
	
	
	
	-0.23
	-0.46 – -0.01
	0.038

	Actigraphy- Steps Per Day
(Z)
	0.20
	0.11 – 0.29
	<0.001
	0.24
	0.16 – 0.31
	<0.001
	
	
	
	
	
	

	Low Sleep Duration- Sex Specific X Actigraphy- Steps Per Day
	0.10
	-0.11 – 0.31
	0.355
	
	
	
	
	
	
	
	
	

	High Sleep Duration- Sex Specific X Actigraphy- Steps Per Day
	0.05
	-0.17 – 0.28
	0.640
	
	
	
	
	
	
	
	
	

	Sleep Efficiency- Sex Specific (Z)
	
	
	
	0.03
	-0.05 – 0.10
	0.478
	0.03
	-0.05 – 0.10
	0.470
	
	
	

	Sleep Efficiency- Sex Specific (Z) X Actigraphy- Steps Per Day
	
	
	
	-0.06
	-0.14 – 0.02
	0.128
	
	
	
	
	
	

	Actigraphy- Intensity
Minutes Per Day (Z)
	
	
	
	
	
	
	0.24
	0.16 – 0.32
	<0.001
	0.22
	0.13 – 0.31
	<0.001

	Sleep Efficiency- Sex Specific (Z) X Actigraphy- Intensity
Minutes Per Day (Z)
	
	
	
	
	
	
	-0.05
	-0.13 – 0.03
	0.217
	
	
	

	Low Sleep Duration- Sex Specific X ActiPASS_INT34_total.8_z
	
	
	
	
	
	
	
	
	
	0.04
	-0.18 – 0.25
	0.734

	High Sleep Duration- Sex Specific X Actigraphy- Intensity
Minutes Per Day (Z)
	
	
	
	
	
	
	
	
	
	0.01
	-0.22 – 0.24
	0.923

	Observations
	719
	719
	719
	719

	R2 / R2 adjusted
	0.058 / 0.051
	0.055 / 0.051
	0.055 / 0.051
	0.059 / 0.052




Table S7- association of sleep efficiency and intensity minutes with cognitive subdomains
	
	Wave 8
	Wave 9

	 
	Immediate Recall
	Delayed Recall
	Verbal Fluency
	Immediate Recall
	Delayed Recall
	Verbal Fluency

	Predictors
	Estimates
	CI
	p
	Estimates
	CI
	p
	Estimates
	CI
	p
	Estimates
	CI
	p
	Estimates
	CI
	p
	Estimates
	CI
	p

	(Intercept)
	0.01
	-0.06 –
 0.08
	0.799
	0.01
	-0.07–
 0.08
	0.882
	0.01
	-0.06–
 0.08
	0.794
	0.00
	-0.07 – 0.08
	0.945
	0.00
	-0.07– 
0.08
	0.895
	0.01
	-0.06 – 
0.08
	0.768

	Actigraphy- Standardised
Sleep Efficiency (Z)
	0.00
	-0.07 –
 0.08
	0.918
	0.07
	-0.00– 
0.15
	0.060
	0.05
	-0.03–
 0.12
	0.206
	0.00
	-0.07 – 0.08
	0.910
	0.04
	-0.03– 
0.12
	0.264
	0.01
	-0.06–
 0.09
	0.750

	Actigraphy- Intensity
Minutes Per Day (Z)
	0.21
	0.13 – 0.29
	<0.001
	0.20
	0.12 – 0.27
	<0.001
	0.18
	0.11 – 0.26
	<0.001
	0.24
	0.16–
 0.31
	<0.001
	0.21
	0.13– 0.29
	<0.001
	0.23
	0.15 – 0.30
	<0.001

	Sleep Efficiency* Actigraphy- Intensity
Minutes Per Day (Z)
	-0.03
	-0.11–
0.05
	0.445
	-0.01
	-0.09– 
0.07
	0.791
	-0.03
	-0.11–0.05
	0.403
	0.01
	-0.07 – 
0.09
	0.860
	-0.01
	-0.09– 
0.07
	0.868
	-0.04
	-0.12– 
0.04
	0.362

	Observations
	719
	719
	719
	719
	719
	719

	R2 / R2 adjusted
	0.045 / 0.041
	0.045 / 0.041
	0.031 / 0.027
	0.063 / 0.059
	0.048 / 0.044
	0.041 / 0.037
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