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Supplementary Figure 1. Nelson-Aalen cumulative hazards of dementia by sleep duration at age 50, 60, and 70 

    

a represents Nelson-Aalen cumulative hazards of dementia and the corresponding 95% confidence interval for each sleep duration group defined at age 50 
(dark blue, sleep duration ≤6 hours (N cases/N total=211/3149); red, sleep duration = 7 hours (N cases/N total=219/3624); green, sleep duration ≥8 hours (N 
cases/N total=91/1186))  

b represents Nelson-Aalen cumulative hazards of dementia and the corresponding 95% confidence interval for each sleep duration group defined at age 60 
(dark blue, sleep duration ≤6 hours (N cases/N total=192/2759); red, sleep duration = 7 hours (N cases/N total=142/2988); green, sleep duration ≥8 hours (N 
cases/N total=75/1417))  

c represents Nelson-Aalen cumulative hazards of dementia and the corresponding 95% confidence interval for each sleep duration group defined at age 70 
(dark blue, sleep duration ≤6 hours (N cases/N total=171/2429); red, sleep duration = 7 hours (N cases/N total=131/2578); green, sleep duration ≥8 hours (N 
cases/N total=90/1509)) 
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b. Sleep duration at age 60 
N cases/N total=409/7164 

c. Sleep duration at age 70 
N cases/N total=392/6516 
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Supplementary Table 1. Sample characteristics at age 60 and 70 

 
Sleep duration at age 60   Sleep duration at age 70  

 
Short: 

≤6 hours  
Normal: 
7 hours 

Long: 
≥8 hours 

P 
 Short: 

≤6 hours  
Normal: 
7 hours 

Long: 
≥8 hours 

P 

N 2759 2988 1417   2429 2578 1509  

Women 911 (33.0) 829 (27.7) 412 (29.1) <0.001  878 (36.2) 653 (25.3) 394 (26.1) <0.001 

Ethnicity, Non-white 283 (10.3) 195 (6.5) 104 (7.3) <0.001  254 (10.5) 165 (6.4) 117 (7.8) <0.001 

Less than secondary school diploma 1261 (45.7) 1282 (42.9) 605 (42.7) 0.06  1175 (48.4) 1125 (43.6) 658 (43.6) 0.001 

Married/cohabiting 1980 (71.8) 2345 (78.5) 1129 (79.7) <0.001  1642 (67.6) 1995 (77.4) 1194 (79.1) <0.001 

Moderate alcohol drinking 1403 (50.9) 1583 (53.0) 740 (52.2) 0.27  1259 (51.8) 1468 (56.9) 782 (51.8) <0.001 

Current smokers 272 (9.9) 261 (8.7) 130 (9.2) 0.34  131 (5.4) 119 (4.6) 80 (5.3) 0.41 

Moderate-to-vigorous physical activity (hours), 
M(SD)  

3.4 (3.4) 3.8 (3.5) 4.0 (3.7) <0.001 
 

3.2 (3.3) 4.0 (3.5) 3.9 (3.9) <0.001 

Daily fruit and vegetable consumption 2022 (73.3) 2283 (76.4) 1105 (78.0) 0.001  1813 (74.6) 2102 (81.5) 1220 (80.9) <0.001 

BMI≥30 kg/m² 572 (20.7) 472 (15.8) 213 (15.0) <0.001  549 (22.6) 441 (17.1) 297 (19.7) <0.001 

Diabetes 249 (9.1) 184 (6.2) 98 (6.9) <0.001  362 (14.9) 310 (12.0) 196 (13.0) 0.01 

Hypertension 1062 (38.5) 1107 (37.1) 526 (37.1) 0.48  1343 (55.3) 1361 (52.8) 813 (53.9) 0.21 

Cardiovascular disease 267 (9.7) 231 (7.7) 113 (8.0) 0.02  445 (18.3) 346 (13.4) 250 (16.6) <0.001 

GHQ depression 415 (15.0) 252 (8.4) 110 (7.8) <0.001  338 (13.9) 158 (6.1) 106 (7.0) <0.001 

CNS medications 160 (5.8) 120 (4.0) 84 (5.9) 0.002  167 (6.9) 123 (4.8) 121 (8.0) <0.001 

Mental disorders before age 65 239 (8.7) 209 (7.0) 129 (9.1) 0.02  192 (7.9) 160 (6.2) 118 (7.8) 0.04 
Abbreviations: BMI, body mass index; CNS, central nervous system; GHQ, general health questionnaire; M, mean; SD, standard deviation. 

Values are No. (%) unless stated otherwise. Two-sided Ps for heterogeneity were estimated using χ² test for categorical variables, and ANOVA for continuous 
variables.
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Supplementary Table 2. Sample characteristics of the accelerometer substudy in 2012-2013  

 
Sleep duration in 2012-2013  

 
Tertile 1 

1 h 16 min  
to 6 h 13 min 

Tertile 2 
6 h 14 min 

to 7 h 0 min 

Tertile 3 
7 h 1 min to 
10 h 6 min 

P 

N 1296 1296 1296  

Age, M(SD) 69.4 (5.7) 69.3 (5.7) 69.3 (5.7) 0.94 

Women 279 (21.5) 362 (27.9) 369 (28.5) <0.001 

Ethnicity, Non-white 126 (9.7) 75 (5.8) 81 (6.3) <0.001 

Less than secondary school diploma 524 (40.4) 544 (42.0) 537 (41.4) 0.72 

Married/cohabiting 924 (71.3) 973 (75.1) 1014 (78.2) <0.001 

Moderate alcohol drinking 719 (55.5) 774 (59.7) 716 (55.3) 0.04 

Current smokers 50 (3.9) 42 (3.2) 30 (2.3) 0.08 

Moderate-to-vigorous physical activity (hours), 
M(SD)  

3.4 (3.6) 3.6 (3.8) 3.6 (3.4) 0.14 

Daily fruit and vegetable consumption 987 (76.2) 1060 (81.8) 1042 (80.4) 0.001 

BMI≥30 kg/m² 284 (21.9) 211 (16.3) 208 (16.1) <0.001 

Diabetes 189 (14.6) 150 (11.6) 159 (12.3) 0.06 

Hypertension 688 (53.1) 680 (52.5) 651 (50.2) 0.31 

Cardiovascular disease 222 (17.1) 203 (15.7) 213 (16.4) 0.60 

GHQ depression 114 (8.8) 111 (8.6) 97 (7.5) 0.43 

CNS medications 76 (5.9) 65 (5.0) 100 (7.7) 0.01 

Mental disorders before age 65 95 (7.3) 95 (7.3) 122 (9.4) 0.08 
Abbreviations: BMI, body mass index; CNS, central nervous system; GHQ, general health 
questionnaire; M, mean; SD, standard deviation. 

Values are No. (%) unless stated otherwise. Two-sided Ps for heterogeneity were estimated using χ² 
test for categorical variables, and ANOVA for continuous variables. 
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Supplementary Table 3. Sensitivity analysis: use of APOEε4 as a covariate in the analysis 

  Model not adjusted for  

APOEε4 

Model adjusted for  

APOEε4 

 N cases/ 

N total HRa (95% CI) 

 

P-valueb HRc (95% CI) 

 

P-valueb 

Sleep duration at age 50     

Short: ≤ 6 hours 113/1961 1.27 (0.98-1.65) 0.07 1.25 (0.96-1.62) 0.10 

Normal: 7 hours 121/2322 1 (ref)  1 (ref)  

Long: ≥ 8 hours 41/693 1.24 (0.87-1.77) 0.24 1.23 (0.86-1.76) 0.25 

Sleep duration at age 60     

Short: ≤ 6 hours 119/1926 1.42 (1.08-1.87) 0.01 1.42 (1.08-1.86) 0.01 

Normal: 7 hours 95/2260 1 (ref)  1 (ref)  

Long: ≥ 8 hours 52/1039 1.19 (0.84-1.66) 0.33 1.21 (0.86-1.70) 0.27 

Sleep duration at age 70     

Short: ≤ 6 hours 114/1768 1.14 (0.87-1.49) 0.35 1.12 (0.85-1.47) 0.41 

Normal: 7 hours 103/1990 1 (ref)  1 (ref)  

Long: ≥ 8 hours 56/1135 0.90 (0.65-1.25) 0.54 0.93 (0.67-1.29) 0.65 

Trajectories of sleep duration between age 50 and 70   

Persistent short  59/947 1.14 (0.82-1.59) 0.42 1.12 (0.81-1.56) 0.49 

Persistent normal 103/1894 1 (ref)  1 (ref)  

Persistent long  19/334 0.95 (0.58-1.57) 0.85 0.95 (0.58-1.57) 0.85 

Change from short 
to normal  

49/850 1.29 (0.92-1.83) 0.14 1.22 (0.86-1.72) 0.26 

Change from 
normal to long  

28/721 0.80 (0.52-1.22) 0.29 0.82 (0.54-1.25) 0.36 

Change from 
normal to short  

21/320 1.00 (0.62-1.60) 0.99 0.94 (0.58-1.51) 0.79 

Accelerometer-assessed sleep duration     

Tertile 1: 1 h 16 

min  to 6 h 13 min 

42/1040 1.66 (1.00-2.75) 0.05 1.62 (0.97-2.69) 0.07 

Tertile 2: 6 h 14 

min to 7 h 0 min 

25/1094 1 (ref)  1 (ref)  

Tertile 3: 7 h 1 min 

to 10 h 6 min 

19/1093 0.67 (0.36-1.23) 0.20 0.69 (0.37-1.27) 0.23 

Abbreviations: CI, confidence intervals; HR, hazard ratio; IPW, inverse probability weighting.  
a HR estimated from a Cox regression adjusted for age (time-scale), sex, ethnicity, education, and 
marital status, alcohol consumption, physical activity, smoking status, and fruit and vegetable 
consumption, BMI, hypertension, diabetes, CVD, GHQ depression, and CNS medications. 
b Two-sided P-value for HR in comparison with the reference (ref) category, without adjustment for 
multiple comparisons. 
c Model additionally adjusted for APOE ε4 (1 or 2, versus 0) allele.  
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Supplementary Table 4. Sensitivity analysis: association of sleep duration with a proxy for Alzheimer’s 

disease dementia  

 All cause dementia  Alzheimer’s disease type of 

dementiaa 

 

 N cases/ N 

total 

 

HRb (95% CI) 

P-

valuec 

N cases/ 

N total 

 

HRc (95% CI) 

P-

valuec 

Sleep duration at age 50      

Short: ≤ 6 hours 211/3149 1.22 (1.01-1.48) 0.04 159/3149 1.13 (0.91-1.40) 0.27 

Normal: 7 hours 219/3624 1 (ref)  178/3624 1 (ref)  

Long: ≥ 8 hours 91/1186 1.25 (0.98-1.60) 0.07 67/1186 1.13 (0.85-1.50) 0.39 

Sleep duration at age 60      

Short: ≤ 6 hours 192/2759 1.37 (1.10-1.72) 0.005 147/2759 1.27 (0.99-1.63) 0.06 

Normal: 7 hours 142/2988 1 (ref)  119/2988 1 (ref)  

Long: ≥ 8 hours 75/1417 1.15 (0.87-1.52) 0.34 58/1417 1.06 (0.77-1.45) 0.72 

Sleep duration at age 70      

Short: ≤ 6 hours 171/2429 1.24 (0.98-1.57) 0.10 131/2429 1.22 (0.94-1.59) 0.14 

Normal: 7 hours 131/2578 1 (ref)  105/2578 1 (ref)  

Long: ≥ 8 hours 90/1509 1.15 (0.88-1.51) 0.60 68/1509 1.11 (0.81-1.51) 0.52 

Trajectories of sleep duration between age 50 and 70  

Persistent short  103/1358 1.30 (1.00-1.69) 0.048 78/1358 1.22 (0.91-1.64) 0.19 

Persistent normal 141/2520 1 (ref)  116/2520 1 (ref)  

Persistent long  35/461 1.28 (0.88-1.85) 0.20 27/461 1.20 (0.79-1.83) 0.40 

Change from 

short to normal  

61/1086 1.20 (0.89-1.63) 0.23 46/1086 1.11 (0.78-1.56) 0.56 

Change from 

normal to long  

47/946 1.02 (0.73-1.42) 0.90 37/946 1.00 (0.69-1.45) 0.99 

Change from 

normal to short  

39/504 1.13 (0.79-1.62) 0.50 29/504 1.06 (0.70-1.61) 0.77 

Accelerometer-assessed sleep duration      

Tertile 1: 1 h 16 

min  to 6 h 13 min 

53/1296 1.63 (1.04-2.57) 0.03 43/1296 1.56 (0.95-2.55) 0.08 

Tertile 2: 6 h 14 

min to 7 h 0 min 

31/1296 1 (ref)  27/1296 1 (ref)  

Tertile 3: 7 h 1 

min to 10 h 6 min 

27/1296 0.78 (0.46-1.32) 0.36 18/1296 0.61 (0.33-1.11) 0.33 

Abbreviations: CI, confidence intervals; HR, hazard ratio; IPW, inverse probability weighting.  
a Alzheimer’s type of dementia definition is based on dementia cases without cardiovascular disease 
history (stroke or myocardial infarction). 
b HR estimated from a Cox regression adjusted for age (time-scale), sex, ethnicity, education, and 
marital status, alcohol consumption, physical activity, smoking status, and fruit and vegetable 
consumption, BMI, hypertension, diabetes, CVD, GHQ depression, and CNS medications. 
c Two-sided P-value for HR in comparison with the reference (ref) category, without adjustment for 
multiple comparisons. 
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