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[bookmark: _Toc189833413]Supplementary Text 1: SRI score calculation formula.

The Sleep regularity index (SRI score measures an individual’s consistency in day-to-day sleep-wake patterns, based on binary sleep-wake state classifications. It is calculated as the percentage probability (0 being random and 100 perfectly regular) of an individual being in the same sleep/wake state at any two time points (5-s epochs) 24 hours apart, averaged across the study using the following formula1:

where M is the number of daily epochs, N is the number of days,  for sleep and  for wake, and  if  and 0 otherwise. Further information can be found elsewhere1.

Reference: 
1.	Fischer D, Klerman EB, Phillips AJK. Measuring sleep regularity: theoretical properties and practical usage of existing metrics. Sleep. 2021;44(10)doi:10.1093/sleep/zsab103


[bookmark: _Toc189833414]Supplemental Table 1: Dementia; ICD 10 classifications
	Dementia type (ICD 10 classification)
	Code 

	Dementia in Alzheimer's disease 
	F00 

	Dementia in Alzheimer's disease with early onset 
	F00.0 

	Dementia in Alzheimer's disease with late onset 
	F00.1 

	Dementia in Alzheimer's disease, atypical or mixed type 
	F00.2 

	Dementia in Alzheimer's disease, unspecified 
	F00.9 

	Alzheimer’s disease 
	G30 

	Alzheimer’s disease with early onset 
	G30.0 

	Alzheimer’s disease with late onset 
	G30.1 

	Other Alzheimer's disease 
	G30.8 

	Alzheimer's disease unspecified 
	G30.9 

	Vascular dementia 
	F01 

	Vascular dementia of acute onset 
	F01.0 

	Multi-infarct dementia 
	F01.1 

	Subcortical vascular dementia 
	F01.2 

	Mixed cortical and sub-cortical vascular dementia 
	F01.3 

	Other vascular dementia 
	F01.8 

	Vascular dementia, unspecified 
	F01.9 

	Binswanger's disease 
	I67.3 

	Dementia in Picks disease 
	F02.0 

	Circumscribed brain atrophy 
	G31.0 

	Sporadic Creutzfeldt-Jakob disease 
	A81.0 

	Dementia in Creutzfeldt-Jacob disease 
	F02.1 

	Dementia in Huntington’s disease 
	F02.2 

	Dementia in Parkinson’s disease 
	F02.3 

	Dementia in HIV disease 
	F02.4 

	Mental and behavioural disorders due to use of alcohol - amnesic syndrome 
	F10.6 

	Dementia in other diseases classified elsewhere 
	F02 

	Dementia in other specified diseases classified elsewhere 
	F02.8 

	Unspecified dementia 
	F03 

	Delirium superimposed on dementia 
	F05.1 

	Senile degeneration of brain 
	G31.1 

	Other specified degenerative diseases of nervous system 
	G31.8 



	Dementia type (Read version 2)
	Code 

	[X] Dementia in Alzheimer's disease 
	Eu00. 

	[X]Dementia in Alzheimer's disease with early onset 
	Eu000 

	[X]Dementia in Alzheimer's disease with late onset 
	Eu001 

	[X]Dementia in Alzheimer's disease, atypical or mixed type 
	Eu002 

	[X]Dementia in Alzheimer's disease, unspecified 
	Eu00z 

	Alzheimer’s disease 
	F110. 

	Alzheimer’s disease with early onset 
	F1100 

	Alzheimer’s disease with late onset 
	F1101 

	Senile degeneration of brain 
	F112. 

	[X] Other Alzheimer's disease 
	Fyu30 

	Multi-infarct dementia 
	E004. 

	Uncomplicated arteriosclerotic dementia 
	E0040 

	Arteriosclerotic dementia with delirium 
	E0041 

	Arteriosclerotic dementia with paranoia 
	E0042 

	Arteriosclerotic dementia with depression 
	E0043 

	Arteriosclerotic dementia NOS 
	E004z 

	[X]Vascular dementia 
	Eu01. 

	[X]Vascular dementia of acute onset 
	Eu010 

	[X]Multi-infarct dementia 
	Eu011 

	[X]Other vascular dementia 
	Eu01y 

	[X]Vascular dementia, unspecified 
	Eu01z 

	Cerebral degeneration due to cerebrovascular disease 
	F11x2 

	Binswanger's disease 
	F21y2 

	[X] Lewy body dementia 
	Eu025 

	Lewy body disease 
	F116. 

	[X] Dementia in Picks disease 
	Eu020 

	Pick's disease 
	F111. 

	Frontotemporal degeneration 
	F118. 

	Jakob-Creutzfeldt disease 
	A411. 

	Sporadic Creutzfeldt-Jakob disease 
	A4110 

	Alcoholic dementia, NOS 
	E012. 

	Dementia in conditions EC 
	E041. 

	[X] Dementia in other diseases classified elsewhere 
	Eu02. 

	[X] Dementia in Creutzfeldt-Jacob disease 
	Eu021 

	[X] Dementia in Huntington’s disease 
	Eu022 

	[X] Dementia in Parkinson’s disease 
	Eu023 

	[X] Dementia in HIV disease 
	Eu024 

	[X]Dementia in other specified diseases classified elsewhere 
	Eu02y 

	[X]Mental and behavioural disorders due to use of alcohol: 
amnesic syndrome 
	Eu106 



	[X]Mental and behavioural disorders due to use of alcohol: 
residual and late-onset psychotic disorder 
	Eu107 

	Cerebral degeneration due to Jacob-Creutzfeldt disease 
	F11x7 

	Cerebral degeneration due to Parkinson’s disease 
	F11x9 

	Corticobasal degeneration 
	F11y2 

	H/O: dementia 
	1461. 

	Assessment of psychotic and behavioural symptoms of dementia 
	38C13 

	GDS level 4 - moderate cognitive decline 
	3AE3. 

	GDS level 5 - moderately severe cognitive decline 
	3AE4. 

	GDS level 6 - severe cognitive decline 
	3AE5. 

	GDS level 7 - very severe cognitive decline 
	3AE6. 

	Dementia monitoring 
	66h.. 

	Dementia annual review 
	6AB.. 

	Dementia medication review 
	8BM02 

	Shared care – prescribing drug for dementia 
	8BM50 

	Shared care – prescribing drug for dementia declined 
	8BM60 

	Antipsyc drug therapy dementia 
	8BPa. 

	Dementia advance care plan 
	8CMe0 

	Review of dementia advance care plan 
	8CMG2 

	Dementia care plan 
	8CMZ. 

	Dementia care plan agreed 
	8CMZ0 

	Dementia care plan reviewed 
	8CMZ1 

	Dementia care plan declined 
	8CMZ2 

	Dementia care plan review declined 
	8CMZ3 

	Dementia advance care plan agreed 
	8CSA. 

	Referral to dementia care advisor 
	8Hla. 

	Dementia adv care plan declnd 
	8IAe0 

	Dementia advance care plan review declined 
	8IAe2 

	Exception reporting: dementia quality indicators 
	9hD.. 

	Excepted from dementia quality indicators: patient unsuitable 
	9hD0. 

	Excepted from dementia quality indicators: informed dissent 
	9hD1. 

	Dementia monitoring administration 
	9Ou.. 

	Dementia monitoring first letter 
	9Ou1. 

	Dementia monitoring second letter 
	9Ou2. 

	Dementia monitoring third letter 
	9Ou3. 

	Dementia monitoring verbal invite 
	9Ou4. 

	Dementia monitoring telephone invite 
	9Ou5. 

	Senile and presenile organic psychotic condition 
	E00.. 

	Uncomplicated senile dementia 
	E000. 

	Pre-senile dementia 
	E001. 

	Uncomplicated pre-senile dementia 
	E0010 

	Pre-senile dementia with delirium 
	E0011 

	Pre-senile dementia with paranoia 
	E0012 

	Pre-senile dementia with depression 
	E0013 

	Pre-senile dementia NOS 
	E001z 

	Senile dementia with depressive or paranoid features 
	E002. 

	Senile dementia with paranoia 
	E0020 

	Senile dementia with depression 
	E0021 

	Senile dementia with depressive or paranoid features NOS 
	E002z 

	Senile dementia with delirium 
	E003. 

	Drug induced dementia 
	E02y1 

	[X]Sub-cortical vascular dementia 
	Eu012 

	[X]Mixed cortical and sub-cortical vascular dementia 
	Eu013 

	[X] Unspecified dementia 
	Eu02z 

	[X] Delirium superimposed on dementia 
	Eu041 
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	Sleep apnoea type (ICD 10 classification)
	Code 

	Sleep apnea, unspecified
	G473



	Sleep apnoea type (Read version 2)
	Code 

	Berlin questionnr sleep apnoea
	38Da.

	Sleep apnoea
	Fy03.

	Obstructive sleep apnoea
	Fy03.

	Sleep apnoea
	H5B..

	Obstructive sleep apnoea
	H5B0.

	Prim sleep apnoea of newborn
	Q318.

	[D]Insomnia with sleep apnoea
	R0051

	[D]Hypersomnia + sleep apnoea
	R0053

	[D]Sleep apnoea syndrome
	R0053

	[D]Syndrome sleep apnoea
	R0053



	Sleep apnoea type (Read version 3)
	Code 

	Sleep apnoea
	.H66.

	Sleep apnoea syndrome
	.H66.

	SAS - Sleep apnoea syndrome
	.H66.

	[D]Insomnia with sleep apnoea
	.R051

	Insomnia with sleep apnoea [D]
	.R051

	[D]Hypersomnia + sleep apnoea
	.R053

	Hypersomnia + sleep apnoea [D]
	.R053

	Berlin questionnr sleep apnoea
	38Da.

	Sleep apnoea
	Fy03.

	Obstructive sleep apnoea
	Fy03.

	Sleep apnoea (& [obstructive])
	Fy03.

	Sleep apnoea
	H5B..

	Sleep apnoea syndrome
	H5B..

	SAS - Sleep apnoea syndrome
	H5B..

	Obstructive sleep apnoea
	H5B0.

	OSA - Obstructive sleep apnoea
	H5B0.

	Prim sleep apnoea of newborn
	Q318.

	[D]Insomnia with sleep apnoea
	R0051

	Syndrome sleep apnoea
	R0053

	([D]Hypersomnia with sleep a++
	R0053

	[D]Hypersomnia + sleep apnoea
	R0053

	Sleep apnoea syndrome
	R0053

	[D]Syndrome sleep apnoea
	R0053

	[D]Sleep apnoea syndrome
	R0053

	Sleep apnoea
	X0083

	Sleep apnoea syndrome
	X0083

	SAS - Sleep apnoea syndrome
	X0083

	Obstructive sleep apnoea
	X0084

	OSA - Obstructive sleep apnoea
	X0084

	Central sleep apnoea
	X0085

	CSA - Central sleep apnoea
	X0085

	Mixed sleep apnoea
	X0086

	Alveolar sleep apnoea
	X0087

	Opn for sleep apnoea & snoring
	X00pU

	Imp sleep apnoea appliance
	X20L9

	Insert appliance-sleep apnoea
	X20M9

	Fit appliance for sleep apnoea
	X20M9

	Prim sleep apnoea of newborn
	Xa08C

	[D]Sleep apnoea syndrome
	XaEGP

	Berlin questionnr sleep apnoea
	XaQwj

	[D]Hypersomnia + sleep apnoea
	XE2nU

	Sleep apnoea syndrome
	XE2nU

	Appliance for sleep apnoea
	XM0Go
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	Characteristics
	Overall
	Short (h)
	Adequate (and  h)
	Long (h)

	n (%)
	82391 (100.0)
	18987 (23.0)
	32330 (39.2)
	31074 (37.8)

	Age, y (mean (SD))
	62.4 (7.7)
	62.9 (7.8)
	62.0 (7.8)
	62.5 (7.7)

	Sex = Male, n (%)
	36339 (44.1)
	9770 (51.5)
	14231 (44.0)
	12338 (39.7)

	Ethnic = White, n (%)
	77088 (93.6)
	17221 (90.7)
	30304 (93.7)
	29563 (95.1)

	BMI (mean (SD))
	26.7 (4.5)
	27.7 (4.9)
	26.6 (4.4)
	26.3 (4.3)

	Fruit and vegetable consumption1 (mean (SD))
	8.0 (4.5)
	8.0 (4.8)
	8.1 (4.5)
	8.0 (4.4)

	Smoking, n (%)
	
	
	
	

	   Current
	5339 (6.5)
	1516 (8.0)
	2052 (6.3)
	1771 (5.7)

	   Never
	47134 (57.2)
	10216 (53.8)
	18727 (57.9)
	18191 (58.5)

	   Previous
	29918 (36.3)
	7255 (38.2)
	11551 (35.7)
	11112 (35.8)

	Alcohol consumption2 (mean (SD))
	13.71 (15.4)
	13.70 (16.5)
	13.59 (14.8)
	13.84 (15.2)

	Coffee intake, cups per day (mean (SD))
	2.0 (2.0)
	2.1 (2.1)
	2.0 (2.0)
	1.9 (1.9)

	Mental health issues3 = Yes, n (%)
	27005 (32.8)
	6440 (33.9)
	10109 (31.3)
	10456 (33.6)

	Education4, n (%)
	
	
	
	

	   A/AS level
	10618 (12.9)
	2463 (13.0)
	4118 (12.7)
	4037 (13.0)

	   College
	35996 (43.7)
	8390 (44.2)
	14727 (45.6)
	12879 (41.4)

	   CSE
	3225 (3.9)
	722 (3.8)
	1199 (3.7)
	1304 (4.2)

	   NVQ/HND/HNC
	4583 (5.6)
	1130 (6.0)
	1702 (5.3)
	1751 (5.6)

	   O level
	16696 (20.3)
	3666 (19.3)
	6474 (20.0)
	6556 (21.1)

	   Other
	11273 (13.7)
	2616 (13.8)
	4110 (12.7)
	4547 (14.6)

	Sleeplessness and Insomnia5 (%)
	
	
	
	

	   Never/rarely
	20515 (24.9)
	4729 (24.9)
	8533 (26.4)
	7253 (23.3)

	   Sometimes
	38967 (47.3)
	8491 (44.7)
	15343 (47.5)
	15133 (48.7)

	   Usually
	22909 (27.8)
	5767 (30.4)
	8454 (26.1)
	8688 (28.0)

	Employment shift6, n (%)
	
	
	
	

	   Employed in day shift work
	3285 (4.0)
	855 (4.5)
	1283 (4.0)
	1147 (3.7)

	   Employed in night shift work
	2936 (3.6)
	974 (5.1)
	1041 (3.2)
	921 (3.0)

	   Employed not in shift work
	40817 (49.5)
	8911 (46.9)
	16935 (52.4)
	14971 (48.2)

	   Retired/not in workforce
	35353 (42.9)
	8247 (43.4)
	13071 (40.4)
	14035 (45.2)

	Light physical activity, mins per day (mean (SD))
	118.4 (62.5)
	123.4 (65.2)
	121.0 (63.4)
	112.7 (59.3)

	Moderate physical activity, mins per day (mean (SD))
	34.8 (28.2)
	34.6 (28.9)
	35.9 (28.6)
	33.7 (27.2)

	Vigorous physical activity, mins per day (mean (SD))
	5.3 (6.3)
	5.1 (6.4)
	5.6 (6.5)
	5.1 (5.9)

	Sedentary Behaviour, mins per day (mean (SD))
	715.4 (106.1)
	782.7 (104.6)
	716.3 (96.6)
	673.4 (94.6)

	Dementia = Yes (%)
	783 (1.0)
	256 (1.3)
	265 (0.8) 
	262 (0.8)



The column breakdown corresponds to sleep duration: short, 0~7h/day; adequate, 7~8/h/day; long, 8+h/day. There were significant differences (p<0.05) across sleep score groups in all the characteristics shown in the table. Values represent mean (SD) unless specified otherwise. 
1Fruits and vegetable consumption is servings per day. 
2Alcohol consumption: above guidelines are >14 units per week, where 1 unit = 8 g of ethanol. 
3Had ever seen a doctor or psychiatrist for nerves, anxiety or depression.
4A/AS level; Certificate of Secondary Education; National Vocational Qualification/Higher National Diploma/Higher National Certificate; O level.
5Had trouble falling asleep at night or wake up in the middle of the night.
6Shift work was defined as a work schedule that falls outside of the normal daytime working hours of 9am-5pm. Night shifts are identified when the corresponding work schedule involves working through the normal sleeping hours, for instance working through the hours from 12am to 6am.
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	Interaction
	P-value

	Duration*Regularity (minimal adjusted)
	0.6790

	Duration*Regularity (fully adjusted)
	0.8624



Interaction analysis of sleep duration and regularity with minimal adjustment for only age and sex, and with fully adjustment for all covariates. P-values represent the significance of the interaction terms between sleep duration and regularity. 

[bookmark: _Toc189833418]Supplementary Figure 1: Study participant flow diagram. Participants without valid wear time (<2 weekdays and <1 weekend day), or monitor not worn to sleep on each valid wear day (n=11,500)
Sample for incident dementia (n= 82,391; event=783)





























Participants with prevalent dementia (n=85)

Participants with complete data (n= 82,476)
Participants with missing covariate data (n= 1947)
   ethnicity (n= 278)
   body mass index (n=1236 )
   alcohol consumption (n=22)
  smoking status (n=175)
  education (n=196)
  sleeplessness and insomnia (n=40)
Participants with valid wear time data (n=84,423)
Participants from the UK Biobank accelerometry sub-study (n=95,923)


























[bookmark: _Toc189833419]Supplementary Figure 2: Association of sleep duration with incident dementia excluding participants with incident dementia in the first two years of follow-up (n=78197, 635 events).
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Description automatically generated with medium confidence]
Dose-response curves showing incident dementia HR associated with increasing daily sleep duration. Reference point set to the optimal data point (7.9 hrs of sleep/day). Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, Sedentary behaviour. Data are shown for n=78197 with 635 events and with a mean follow-up of 7.9 (1.0) years. 

[bookmark: _Toc189833420]Supplementary Figure 3: Association of sleep regularity with incident dementia excluding participants with incident dementia in the first two years of follow-up (n= 78200, 667 events).
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Description automatically generated with medium confidence]
Dose-response curves showing incident dementia HR associated with increasing SRI. Reference point set to the lowest data point (SRI=51.5). Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour. Data are shown for n=78200 with 667 events and with a mean follow-up of 7.9 (1.0) years. 
[bookmark: _Toc189833421]Supplementary Figure 4: Association of sleep regularity with incident dementia stratified by sleep duration excluding participants with incident dementia in the first two years of follow-up (n= 78200,667 events).
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Description automatically generated with medium confidence]
Dose-response curves showing incident dementia HR associated with increasing SRI stratified by two groups of sleep duration (optimal ≥ 7 and < 8h/day, and non-optimal <7h/day and ≥ 8h/day). Reference point set to lowest data point (SRI=51.5).  Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour. Data are shown for n=78200 with 667 events and with a mean follow-up of 7.9 (1.0) years.
[bookmark: _Toc189833422]Supplementary Figure 5: Association of sleep duration with incident dementia excluding participants with poor health (n=76311, 650 events).
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Description automatically generated]
Dose-response curves showing incident dementia HR associated with increasing daily sleep duration. Reference point set to the optimal data point (7.9 hrs of sleep/day). Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, Sedentary behaviour. Data are shown for n=76311 with 650 events and with a mean follow-up of 7.9 (1.0) years. 

[bookmark: _Toc189833423]Supplementary Figure 6 Association of sleep regularity with incident dementia excluding participants with poor health (n= 76302, 681 events).
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Description automatically generated]
Dose-response curves showing incident dementia HR associated with increasing SRI. Reference point set to the lowest data point (SRI=51.7). Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour. Data are shown for n=76302 with 681 events and with a mean follow-up of 7.9 (1.0) years. 
[bookmark: _Toc189833424]Supplementary Figure 7: Association of sleep regularity with incident dementia stratified by sleep duration excluding participants with poor health (n= 76302, 681 events).
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Description automatically generated with medium confidence]
Dose-response curves showing incident dementia HR associated with increasing SRI stratified by two groups of sleep duration (optimal ≥ 7 and < 8h/day, and non-optimal <7h/day and ≥ 8h/day). Reference point set to lowest data point (SRI=51.7).  Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour. Data are shown for n=76302 with 681 events and with a mean follow-up of 7.9 (1.0) years. 
[bookmark: _Toc189833425]Supplementary Figure 8: Association of sleep duration with incident dementia with participants employed in shift work excluded (n=72355, 666 events).
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Description automatically generated with medium confidence]
Dose-response curves showing incident dementia HR associated with increasing daily sleep duration. Reference point set to the optimal data point (7.9 hrs of sleep/day). Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, Sedentary behaviour. Data are shown for n=72355 with 666 events and with a mean follow-up of 7.9 (1.0) years. 

[bookmark: _Toc189833426]Supplementary Figure 9: Association of sleep regularity with incident dementia with participants employed in shift work excluded (n=72347, 703 events).
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Description automatically generated with medium confidence]
Dose-response curves showing incident dementia HR associated with increasing SRI. Reference point set to the lowest data point (SRI=51.5). Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour. Data are shown for n=72347 with 703 events and with a mean follow-up of 7.9 (1.0) years. 














[bookmark: _Toc189833427]Supplementary Figure 10: Association of sleep regularity with incident dementia stratified by sleep duration with participants employed in shift work excluded (n=72347, 703 events).

[image: A graph of different colored lines

Description automatically generated]
Dose-response curves showing incident dementia HR associated with increasing SRI stratified by two groups of sleep duration (optimal ≥ 7 and < 8h/day, and non-optimal <7h/day and ≥ 8h/day). Reference point set to lowest data point (SRI=51.0).  Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour. Data are shown for n=72347 with 703 events and with a mean follow-up of 7.9 (1.0) years. 














[bookmark: _Toc189833428]Supplementary Figure 11: Association of sleep duration with incident dementia including sleep apnoea as a covariate (n= 78454, 695 events).
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Description automatically generated]
Dose-response curves showing incident dementia HR associated with increasing daily sleep duration. Reference point set to the optimal data point (7.9 hrs of sleep/day). Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, Sedentary behaviour, and sleep apnoea. Data are shown for n=78454 with 695 events and with a mean follow-up of 7.9 (1.0) years. 


[bookmark: _Toc189833429]Supplementary Figure 12: Association of sleep regularity with incident dementia including sleep apnoea as a covariate (n=78447, 730 events).
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Description automatically generated]
Dose-response curves showing incident dementia HR associated with increasing SRI. Reference point set to the lowest data point (SRI=51.5). Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour and sleep apnoea. Data are shown for n=78447 with 730 events and with a mean follow-up of 7.9 (1.0) years. 
[bookmark: _Toc189833430]Supplementary Figure 13: Association of sleep regularity with incident dementia stratified by sleep duration including sleep apnoea as a covariate (n=78447, 730 events).
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Dose-response curves showing incident dementia HR associated with increasing SRI stratified by two groups of sleep duration (optimal ≥ 7 and < 8h/day, and non-optimal <7h/day and ≥ 8h/day). Reference point set to lowest data point (SRI=51.5).  Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour and sleep apnoea. Data are shown for n=78447 with 730 events and with a mean follow-up of 7.9 (1.0) years. 

[bookmark: _Toc189833431]Supplementary Figure 14: Association of sleep regularity with incident dementia stratified by sleep duration (n=78262, 729 events).
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Dose-response curves showing incident dementia HR associated with increasing SRI stratified by two groups of sleep duration (optimal ≥ 7 and < 9h/day, and non-optimal <7h/day and ≥ 9h/day). Reference point set to lowest data point (SRI=51.5).  Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA and sedentary behaviour. Data are shown for n=78262 with 729 events and with a mean follow-up of 7.9 (1.0) years. 

[bookmark: _Toc189833432]Supplementary Figure 15: Association of sleep duration with incident dementia with participants with sleep disorders excluded (n=56506, 459 events).
[image: ]
Dose-response curves showing incident dementia hazard ratio associated with increasing daily sleep duration. Reference point set to the optimal data point (7.9 hazard ratios of sleep/day). Adjusted for age, sex, ethnicity, body mass index, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, light-intensity physical activities, moderate-to-vigorous physical activity and sedentary behaviour. Data are shown for n=56506 with 459 events and with a mean follow-up of 7.9 (1.0) years. 

[bookmark: _Toc189833433]Supplementary Figure 16: Association of sleep regularity with incident dementia with participants with sleep disorders excluded (n=56480, 489 events).
[image: ] Dose-response curves showing incident dementia hazard ratio associated with increasing sleep regularity index (SRI). Reference point set to the lowest data point (SRI=52.1). Adjusted for age, sex, ethnicity, body mass index, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, light-intensity physical activities, moderate-to-vigorous physical activity and sedentary behaviour. Data are shown for n=56480 with 489 events and with a mean follow-up of 7.9 (1.0) years. 

[bookmark: _Toc189833434]Supplementary Figure 17: Association of sleep regularity with incident dementia stratified by sleep duration with participants with sleep disorders excluded (n=56480, 489 events).
[image: ]
Dose-response curves showing incident dementia HR associated with increasing SRI stratified by two groups of sleep duration (optimal ≥ 7 and < 9h/day, and non-optimal <7h/day and ≥ 8h/day). Reference point set to lowest data point (SRI=52.1).  Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA and sedentary behaviour. Data are shown for n=56480 with 489 events and with a mean follow-up of 7.9 (1.0) years. 


[bookmark: _Toc189833435]Supplementary Figure 18: Association of sleep regularity with incident dementia (n= 76302, 681 events).
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Description automatically generated]
Dose-response curves showing incident dementia HR associated with increasing SRI. Reference point set to the lowest data point (SRI=94.2). Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour. Data are shown for n=76302 with 681 events and with a mean follow-up of 7.9 (1.0) years. 

[bookmark: _Toc189833436]Supplementary Figure 19: Association of sleep regularity with incident dementia stratified by sleep duration (n=78262, 729 events).
[image: ]Dose-response curves showing incident dementia HR associated with increasing SRI stratified by three groups of sleep duration (adequate ≥ 7 and < 8h/day, short <7h/day and long ≥ 8h/day). A curve with the full dataset (i.e., without any stratification, denoted as “Full”) is also provided. Reference point set to lowest data point (SRI=51.5).  Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour. Data are shown for n=78262 with 729 events and with a mean follow-up of 7.9 (1.0) years. 

[bookmark: _Toc189833437]Supplementary Figure 20: Association of categorised sleep duration with incident dementia n= 78256, 694 events).
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Description automatically generated]
Forest plot showing incident dementia HR associated with daily sleep duration (short <7h/day, adequate ≥ 7 and < 8h/day, and long ≥ 8h/day). Reference group set to short sleep duration.  Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour. Data are shown for n=78256 with 694 events and with a mean follow-up of 7.9 (1.0) years. Error bars represent 95% CI.
[bookmark: _Toc189833438]Supplementary Figure 21: Association of categorised sleep regularity with incident dementia by two groups n= 78262, 729 events).
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Description automatically generated]
Forest plot showing incident dementia HR associated with daily sleep regularity (SRI<70 irregular; and SRI≥70 regular). Reference group set to irregular sleepers. Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour. Data are shown for n=78262 with 729 events and with a mean follow-up of 7.9 (1.0) years. Error bars represent 95% CI.

[bookmark: _Toc189833439]Supplementary Figure 22: Association of categorised sleep regularity with incident dementia by tertiles n= 78262, 729 events).
  [image: A graph of a sleep

Description automatically generated with medium confidence]
Forest plot showing incident dementia HR associated with daily sleep regularity (categorised based on tertiles of the SRI distribution, low <74.95, moderate ≥ 74.95 and < 85.05, and high ≥ 85.05). Reference group set to low sleep regularity.  Adjusted for age, sex, ethnicity, BMI, fruit and vegetable consumption, smoking, alcohol consumption, coffee consumption, mental health issue, sleeplessness/insomnia, education, shiftwork, LPA, MVPA, sedentary behaviour. Data are shown for n=78262 with 729 events and with a mean follow-up of 7.9 (1.0) years. Error bars represent 95% CI.


[bookmark: _Toc189833440]Supplementary Figure 23: Distribution of SRI scores in 82391 UK Biobank participants
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