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[bookmark: _Toc178168059]Supplementary Method. Details of latent class analysis (LCA)
We employed latent class analysis (LCA) to identify distinct psychosocial patterns among participants. LCA is adept at uncovering clusters of similar 'types' of individuals from multivariate categorical data. It estimates the characteristics of these latent groups and determines the probability that each observation belongs to each group. For our analysis, we utilized the 'poLCA' package in R (https://github.com/dlinzer/poLCA).
To assess the performance of the LCA models, we relied on several indices indicating model fit to the data, including Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), Consistent AIC (CAIC), Sample-Size Adjusted BIC (SABIC), and the log-likelihood. Smaller values of AIC, BIC, CAIC, SABIC, and larger value of maximum log-likelihood are desirable. In addition, we evaluated models’ prediction accuracy by using average posterior probability (Ave PP) and Entropy, Ave PP is the average probability of the model accurately predicting cluster membership for individuals, a value greater than 0.7 is acceptable. Entropy indicates how accurately the model defines clusters, and a value greater than 0.7 is acceptable.
In the model selection phase, we compared LCA models ranging from 3 to 8 clusters. We considered these indices (model fit and prediction accuracy) alongside the model's interpretability and theoretical context to ascertain the most suitable model for our study.
[bookmark: _Toc178168060]Supplementary Table 1. Characteristics on study participants
	Characteristics
	No. (%)
	
	

	
	Step 1: association between psychosocial items and dementia
	Step 2: Identification of the clusters of participants with distinct psychosocial patterns
	Step 3: stratified analyses by disease susceptibility

	No. of participants
	497,787
	366,493
	307,506

	Follow up, y, median (IQR)
	12.70 (1.40)
	12.70 (1.39)
	12.80 (1.35)

	Age at baseline, y, median (IQR)
	58.00 (13.00)
	57.00 (13.00)
	58.00 (13.00)

	Sex
	
	
	

	Female
	271,475 (54.54)
	192,287 (52.47)
	159,893 (52.00)

	Male
	226,312 (45.46)
	174,206 (47.53)
	147,613 (48.00)

	Ethnicity
	
	
	

	Non-Caucasian
	91,337 (18.35)
	58,929 (16.08)
	0 (0.00)

	Caucasian
	406,450 (81.65)
	307,564 (83.92)
	307,506 (100.00)

	Smoking status 
	
	
	

	Never
	271,622 (54.57)
	199,481 (54.43)
	167,875 (54.59)

	Previous
	171,812 (34.52)
	128,736 (35.13)
	108,706 (35.35)

	Current
	52,370 (10.52)
	37,581 (10.25)
	30,354 (9.87)

	Unknown
	1,983 (0.40)
	695 (0.19)
	571 (0.19)

	Drinking status
	
	
	

	Never
	22,215 (4.46)
	12,681 (3.46)
	8,445 (2.75)

	Previous
	17,903 (3.60)
	12,251 (3.34)
	9,838 (3.20)

	Current
	456,972 (91.80)
	341,432 (93.16)
	289,133 (94.03)

	Unknown
	697 (0.14)
	129 (0.04)
	90 (0.03)

	Hours of sleep
	
	
	

	Normal
	363,261 (72.98)
	273,090 (74.51)
	231,510 (75.29)

	Long or short sleep
	134,507 (27.02)
	93,403 (25.49)
	75,996 (24.71)

	Unknown
	19 (0.00)
	0 (0.00)
	0 (0.00)

	Physical activity
	
	
	

	Low
	75,657 (15.20)
	59,238 (16.16)
	49,144 (15.98)

	Moderate
	162,987 (32.74)
	129,573 (35.35)
	108,730 (35.36)

	High
	160,757 (32.29)
	126,668 (34.56)
	106,361 (34.59)

	Unknown
	98,386 (19.76)
	51,014 (13.92)
	43,271 (14.07)

	Body mass index, kg/m2
	
	
	

	<25
	163,749 (32.90)
	122,189 (33.34)
	102,190 (33.23)

	25-30
	210,228 (42.23)
	156,125 (42.60)
	132,094 (42.96)

	≥30
	121,102 (24.33)
	86,639 (23.64)
	72,380 (23.54)

	Unknown
	2,708 (0.54)
	1,540 (0.42)
	842 (0.27)

	Charlson comorbidity index
	
	
	

	0
	388,232 (77.99)
	287,784 (78.52)
	241,409 (78.51)

	≥1
	109,555 (22.01)
	78,709 (21.48)
	66,097 (21.49)

	History of hypertension
	
	
	

	No
	429,365 (86.25)
	319,102 (87.07)
	267,428 (86.97)

	Yes
	68,422 (13.75)
	47,391 (12.93)
	40,078 (13.03)

	History of hyperlipidemia
	
	
	

	No
	479,839 (96.39)
	353,900 (96.56)
	296,977 (96.58)

	Yes
	17,948 (3.61)
	12,593 (3.44)
	10,529 (3.42)

	Grip strength
	
	
	

	Normal
	392,291 (78.81)
	296,738 (80.97)
	250,610 (81.50)

	Low
	100,342 (20.16)
	66,598 (18.17)
	54,678 (17.78)

	Unknown
	5,154 (1.04)
	3,157 (0.86)
	2,218 (0.72)

	Hearing loss
	
	
	

	No
	352,831 (70.88)
	264,992 (72.30)
	221,101 (71.90)

	Yes
	121,104 (24.33)
	89,890 (24.53)
	76,998 (25.04)

	Unknown
	23,852 (4.79)
	11,611 (3.17)
	9,407 (3.06)




[bookmark: _Hlk137123339][bookmark: _Toc178168061]Supplementary Table 2. Details of psychosocial items in this study
	Psychosocial items
	ICD-10 codes
	UK Biobank field codes

	History of psychiatric disorder

	Anxiety
	F40-41
	

	Depression
	F32-33
	

	Stress-related disorder
	F43
	

	Substance misuse
	F10-19
	

	Recent stressful life events in the last 2 years

	Traumatic event occurred to yourself
	
	6145

	Traumatic event occurred to a close relative
	
	6145

	Death of a close relative
	
	6145

	Death of a spouse or partner
	
	6145

	Marital separation
	
	6145

	Financial difficulties
	
	6145

	Current psychiatric symptoms in the last 2 weeks
	
	

	Frequency of depression: How often have you felt down, depressed or hopeless?
	
	2050

	Frequency of unenthusiasm: How often have you had little interest or pleasure in doing things?
	
	2060

	Frequency of tenseness: How often have you felt tense, fidgety or restless?
	
	2070

	Frequency of tiredness: How often have you felt tired or had little energy?
	
	2080

	Social contact
	
	

	Living alone: Including yourself, how many people are living together in your household?
No: More than one
Yes: One
	
	709

	Frequency of friends/family visit: How often do you visit friends or family or have them visit you?
No: No less than once a month
Yes: Less than once a month
	
	1031

	Frequency of leisure/social activities: Which of the following [leisure/ social activities] do you attend once a week or more often?
No: Participation in activities at least weekly
Yes: No participation in activities at least weekly
	
	6160

	Loneliness: Do you often feel lonely?
	
	2020

	Not able to confide: How often are you able to confide in someone close to you?
No: ‘Almost daily’ to ‘About once a month’
Yes: ‘Once every few months’ to ‘Never or almost never’
	
	2110

	Individual socioeconomic status (SES)
	
	

	(1) Age completed full time education: At what age did you complete your continuous full-time education? (collected from all participants except those who indicated they have a College or University degree).
(2) Qualifications: Which of the following qualifications do you have? (You can select more than one).
None of the above (no qualifications)
CSEs or equivalent
O levels/GCSEs or equivalent
A levels/AS levels or equivalent
Other professional qualification
College or university degree
NVQ or HNC or equivalent
[bookmark: _Hlk137543388][bookmark: OLE_LINK8][bookmark: OLE_LINK39](3) Age completed full time education and qualifications are then mapped onto education years using the International Standard Classification of Education (ISCED) of the United Nations Educational, Scientific and Cultural Organization scale as follows, highest category assigned to respondents who selected multiple options [1]:
NVQ or HNC or equivalent = ‘Age completed full time education – 5’ years of education
None of the above (no qualifications) = 7 years of education
CSEs or equivalent = 10 years of education
O levels/GCSEs or equivalent = 10 years of education
A levels/AS levels or equivalent = 13 years of education
Other professional qualification =15 years of education
College or university degree = 20 years of education
(4) Education years are then categorized as follows:
<10 years
10-13 years
13-15 years
15-20 years
≥20 years
	
	845, 6138

	Household income: What is the average total income before tax received by your HOUSEHOLD?
Low: less than £18, 000
Low-moderate: £18, 000-30, 999
Moderate: £31, 000-51, 999
Moderate-high: £52, 000-100, 000
High: greater than £100, 000
	
	738

	Employment: Which of the following describes your current situation? (You can select more than one answer).
Employed: in paid employment or self-employed, retired, doing unpaid or voluntary work, full or part-time student
Unemployed: looking after home and/or family, unable to work because of sickness or disability
	
	6142


Abbreviations: ICD-10, International Classification of Diseases-10; GCEs, General certificate of secondary educations; CSEs, Certificate of Secondary Educations; NVQ, National Vocational Qualification; HND, Higher National Diploma; HNC, Higher National Certificate.
[bookmark: _Toc178168062][bookmark: _Hlk134803399]Supplementary Table 3. International Classification of Diseases-10 (ICD-10) codes used for outcome, covariates and disease identification in this study
	Diagnosis
	ICD-10 codes

	Dementia *

	Alzheimer's disease (AD)
	F00, F00.0, F00.1, F00.2, F00.9, G30, G30.0, G30.1, G30.8, G30.9

	Vascular dementia (VD)
	F01, F01.0, F01.1, F01.2, F01.3, F01.8, F01.9, I67.3

	Other dementia (non-Alzheimer’s or vascular dementia)
	F02.0, G31.0, F02.1, F02.2, F02.3, F02.4, F02.8, F05.1, F10.6, G31.1, G31.8, A81.0

	Unspecified dementia
	[bookmark: OLE_LINK1]F03

	Somatic disease for the Charlson comorbidity index (CCI)

	Myocardial infarction
	I21, I22, I252

	Congestive heart failure
	I110, I130, I132, I50

	Peripheral vascular disease
	I70, I71, I731, I738, I739, I771, I790, I792, K551, K558, K559, R02, Z958, Z959

	Cerebrovascular disease
	I60-I69, G45, G46

	Chronic pulmonary disease
	J40-J47, J60-J67, J684, J70, J841, J920, J961, J982 

	Connective tissue disease
	M05, M06, M30, M315, M32-M34, M351, M353, M360

	Ulcer disease
	K25, K26, K27, K28

	Mild liver disease
	B18, K700-K703, K709, K713-K715, K717, K73, K74, K760, K762-K764, K768, K769

	Diabetes mellitus
	E100, E101, E106, E108-E111, E116, E118-E121, E126, E128-E131, E136, E138-E141, E146, E148, E149

	Hemiplegia
	G041, G114, G801, G802, G81, G82, G839, G830-G834

	Moderate/severe renal disease
	I120, I131, N032-N037, N052-N057, N18, N19, N250, Z940, Z992

	Diabetes mellitus with chronic complications
	E102-E105, E107, E112-E115, E122-E125, E132- E135, E142- E145, E117-E147

	Any tumor
	C00-C14, C15-C26, C30-C34, C37-C41, C43, C45-C58, C60-C63, C64-C68, C69-C72, C73-C76, C97

	Leukemia
	C91-C95

	Lymphoma
	C81-C85, C88, C90, C96

	Moderate/severe liver disease
	I85, K704, K72, K766

	Metastatic solid tumor 
	C77, C78, C79, C80

	AIDS
	B20-B24

	Other somatic disease

	Hypertension
	I10

	Hyperlipidemia 
	E78

	Traumatic brain injury
	S06, S02.0, S02.1, S02.7, S02.8, S02.9


* Because patients with a first diagnosis of unspecified dementia may be assigned to a diagnosis of another subtype, in the analysis by dementia subtypes, we classified patients according to their first specified diagnosis, if the first diagnosis was unspecified dementia (5.57 % of patients with dementia), while the date of the first dementia diagnosis was used.

[bookmark: _Toc178168063][bookmark: _Hlk135911358]Supplementary Table 4. Characteristics of study participants by the presence of any or subtypes of dementia
	Characteristics
	No. (%)
	
	

	
	Individuals without dementia
	Patients with dementia
	Subtypes of dementia

	
	
	
	Alzheimer disease 
	Vascular dementia
	Other dementia
	Unspecified dementia

	No. of participants
	487,929
	9,858
	3,383
	1,529
	1,799
	3,147

	Follow up, y, median (IQR)
	12.80 (1.38)
	9.16 (5.18)
	9.37 (5.32)
	8.69 (5.67)
	9.12 (4.90)
	9.41 (4.57)

	Age at baseline, y, median (IQR)
	58.00 (13.00)
	65.00 (6.00)
	66.00 (5.00)
	66.00 (5.00)
	64.00 (7.00)
	65.00 (5.00)

	Sex
	
	
	
	
	
	

	Female
	266,701 (54.66)
	4,774 (48.43)
	1,832 (54.15)
	653 (42.71)
	731 (40.63)
	1,558 (49.51)

	Male
	221,228 (45.34)
	5,084 (51.57)
	1,551 (45.85)
	876 (57.29)
	1,068 (59.37)
	1,589 (50.49)

	Ethnicity
	　
	　
	　
	　
	　
	　

	Non-Caucasian
	89,618 (18.37)
	1,719 (17.44)
	539 (15.93)
	264 (17.27)
	307 (17.07)
	609 (19.35)

	Caucasian
	398,311 (81.63)
	8,139 (82.56)
	2,844 (84.07)
	1,265 (82.73)
	1,492 (82.93)
	2,538 (80.65)

	Smoking status
	　
	　
	　
	　
	　
	　

	Never
	267,038 (54.73)
	4,584 (46.50)
	1,633 (48.27)
	639 (41.79)
	849 (47.19)
	1,463 (46.49)

	Previous
	167,646 (34.36)
	4,166 (42.26)
	1,429 (42.24)
	679 (44.41)
	770 (42.80)
	1,288 (40.93)

	Current
	51,336 (10.52)
	1,034 (10.49)
	294 (8.69)
	197 (12.88)
	172 (9.56)
	371 (11.79)

	Unknown
	1,909 (0.39)
	74 (0.75)
	27 (0.80)
	14 (0.92)
	8 (0.44)
	25 (0.79)

	Drinking status
	　
	　
	　
	　
	　
	　

	Never
	21,540 (4.41)
	675 (6.85)
	215 (6.36)
	110 (7.19)
	103 (5.73)
	247 (7.85)

	Previous
	17,259 (3.54)
	644 (6.53)
	194 (5.73)
	119 (7.78)
	112 (6.23)
	219 (6.96)

	Current
	448,457 (91.91)
	8,515 (86.38)
	2,963 (87.58)
	1,296 (84.76)
	1,578 (87.72)
	2,678 (85.10)

	Unknown
	673 (0.14)
	24 (0.24)
	11 (0.33)
	4 (0.26)
	6 (0.33)
	3 (0.10)

	Hours of sleep
	　
	　
	　
	　
	　
	　

	Normal
	356,515 (73.07)
	6,746 (68.43)
	2,414 (71.36)
	997 (65.21)
	1,212 (67.37)
	2,123 (67.46)

	Long or short sleep
	131,396 (26.93)
	3,111 (31.56)
	969 (28.64)
	532 (34.79)
	587 (32.63)
	1,023 (32.51)

	Unknown
	18 (0.0)
	1 (0.0)
	0 (0)
	0 (0)
	0 (0)
	1 (0.0)

	Physical activity
	　
	　
	　
	　
	　
	　

	Low
	74,216 (15.21)
	1,441 (14.62)
	408 (12.06)
	266 (17.40)
	272 (15.12)
	495 (15.73)

	Moderate
	159,936 (32.78)
	3,051 (30.95)
	1,024 (30.27)
	446 (29.17)
	622 (34.57)
	959 (30.47)

	High
	157,949 (32.37)
	2,808 (28.48)
	1,046 (30.92)
	423 (27.67)
	476 (26.46)
	863 (27.42)

	Unknown
	95,828 (19.64)
	2,558 (25.95)
	905 (26.75)
	394 (25.77)
	429 (23.85)
	830 (26.37)

	Body mass index, kg/m2
	　
	　
	　
	　
	　
	　

	<25
	160,797 (32.95)
	2,952 (29.95)
	1,081 (31.95)
	372 (24.33)
	550 (30.57)
	949 (30.16)

	25-30
	206,071 (42.23)
	4,157 (42.17)
	1,487 (43.96)
	608 (39.76)
	785 (43.64)
	1,277 (40.58)

	≥30
	118,456 (24.28)
	2,646 (26.84)
	794 (23.47)
	534 (34.92)
	440 (24.46)
	878 (27.90)

	Unknown
	2,605 (0.53)
	103 (1.04)
	21 (0.62)
	15 (0.98)
	24 (1.33)
	43 (1.37)

	Charlson comorbidity index
	　
	　
	　
	　
	　
	　

	0
	381,692 (78.23)
	6,540 (66.34)
	2,368 (70.00)
	843 (55.13)
	1,246 (69.26)
	2,083 (66.19)

	≥1
	106,237 (21.77)
	3,318 (33.66)
	1,015 (30.00)
	686 (44.87)
	553 (30.74)
	1,064 (33.81)

	History of hypertension
	　
	　
	　
	　
	　
	　

	No
	422,265 (86.54)
	7,100 (72.02)
	2,535 (74.93)
	928 (60.69)
	1,362 (75.71)
	2,275 (72.29)

	Yes
	65,664 (13.46)
	2,758 (27.98)
	848 (25.07)
	601 (39.31)
	437 (24.29)
	872 (27.71)

	History of hyperlipidemia
	　
	　
	　
	　
	　
	　

	No
	470,691 (96.47)
	9,148 (92.80)
	3,153 (93.20)
	1,387 (90.71)
	1,706 (94.83)
	2,902 (92.21)

	Yes
	17,238 (3.53)
	710 (7.20)
	230 (6.80)
	142 (9.29)
	93 (5.17)
	245 (7.79)

	Grip strength
	　
	　
	　
	　
	　
	　

	Normal
	386,057 (79.12)
	6,234 (63.24)
	2,206 (65.21)
	881 (57.62)
	1,177 (65.43)
	1,970 (62.60)

	Low
	96,892 (19.86)
	3,450 (35.00)
	1,137 (33.61)
	617 (40.35)
	587 (32.63)
	1,109 (35.24)

	Unknown
	4,980 (1.02)
	174 (1.77)
	40 (1.18)
	31 (2.03)
	35 (1.95)
	68 (2.16)

	Hearing loss state
	　
	　
	　
	　
	　
	　

	No
	346,834 (71.08)
	5,997 (60.83)
	2,081 (61.51)
	895 (58.53)
	1,124 (62.48)
	1,897 (60.28)

	Yes
	117,812 (24.15)
	3,292 (33.39)
	1,103 (32.60)
	541 (35.38)
	572 (31.80)
	1,076 (34.19)

	Unknown
	23,283 (4.77)
	569 (5.77)
	199 (5.88)
	93 (6.08)
	103 (5.73)
	174 (5.53)



[bookmark: _Toc178168064]Supplementary Table 5. Associations between 22 assessed psychosocial items and risk of any dementia, among 497,787 participants free of dementia at baseline from the UK Biobank
	Psychosocial items
	Numbers of participants
	Numbers of patients with dementia/1000 person-years (IR)
	HR (95% CI) *
	FDR-corrected P value

	History of psychiatric disorder
	
	
	
	
	

	[bookmark: RANGE!A3]Anxiety
	No
	485,529 
	9,521/6,152.98 (1.55)
	Reference
	

	
	Yes
	12,258 
	337/152.00 (2.22)
	1.37 (1.23 to 1.53)
	<0.001

	[bookmark: RANGE!A5]Depression
	No
	456,980 
	8,778/5,789.95 (1.52)
	Reference
	

	
	Yes
	40,807 
	1,080/515.03 (2.1)
	1.51 (1.41 to 1.61)
	<0.001

	Stress-related disorder
	No
	487,824 
	9,650/6,181.48 (1.56)
	Reference
	

	
	Yes
	9,963 
	208/123.49 (1.68)
	1.26 (1.10 to 1.44)
	0.001

	[bookmark: RANGE!A9]Substance misuse
	No
	472,655 
	9,181/5,993.66 (1.53)
	Reference
	

	
	Yes
	25,132 
	677/311.32 (2.17)
	1.19 (1.09 to 1.29)
	0.002

	Recent stressful life events in the last 2 years
	　
	　
	　
	　
	　

	Traumatic event occurred to yourself
	No
	444,238 
	8,275/5,622.52 (1.47)
	Reference
	

	
	Yes
	46,322 
	1,307/581.94 (2.25)
	1.24 (1.17 to 1.32)
	<0.001

	Traumatic event occurred to a close relative
	No
	433,965 
	8,810/5,488.68 (1.61)
	Reference
	

	
	Yes
	56,595 
	772/715.78 (1.08)
	
	0.006

	Death of a close relative
	No
	385,051 
	7,654/4,870.81 (1.57)
	Reference
	

	
	Yes
	105,509 
	1,928/1,333.65 (1.45)
	0.99 (0.94 to 1.04)
	0.762

	Death of a spouse or partner
	No
	482,830 
	9,321/6,107.05 (1.53)
	Reference
	

	
	Yes
	7,730 
	261/97.41 (2.68)
	1.15 (1.02 to 1.31)
	0.025

	Marital separation
	No
	474,976 
	9,367/6,007.57 (1.56)
	Reference
	

	
	Yes
	15,584 
	215/196.89 (1.09)
	1.34 (1.17 to 1.53)
	<0.001

	Financial difficulties
	No
	429,893 
	8,638/5,440.99 (1.59)
	Reference
	

	
	Yes
	60,667 
	944/763.47 (1.24)
	1.36 (1.27 to 1.46)
	<0.001

	Current psychiatric symptoms in the last 2 weeks
	　
	　
	　
	　
	　

	Frequency of depression
	Not at all
	362,564 
	6,927/4,595.42 (1.51)
	Reference
	

	
	Several days
	88,230 
	1,632/1,117.39 (1.46)
	1.23 (1.16 to 1.29)
	<0.001

	
	More than half the days
	14,646 
	363/184.2 (1.97)
	1.58 (1.42 to 1.75)
	<0.001

	
	Nearly every day
	9,372 
	251/118.12 (2.12)
	1.78 (1.56 to 2.02)
	<0.001

	Frequency of unenthusiasm
	Not at all
	376,467 
	7,148/4,772.11 (1.5)
	Reference
	

	
	Several days
	78,350 
	1,558/991.82 (1.57)
	1.26 (1.19 to 1.33)
	<0.001

	
	More than half the days
	13,937 
	346/175.14 (1.98)
	1.55 (1.39 to 1.73)
	<0.001

	
	Nearly every day
	10,377 
	279/130.93 (2.13)
	1.61 (1.43 to 1.82)
	<0.001

	Frequency of tenseness
	Not at all
	349,639 
	6,696/4,429.47 (1.51)
	Reference
	

	
	Several days
	104,562 
	1,942/1,326.80 (1.46)
	1.17 (1.11 to 1.23)
	<0.001

	
	More than half the days
	13,311 
	325/167.59 (1.94)
	1.53 (1.37 to 1.71)
	<0.001

	
	Nearly every day
	9,212 
	245/116.18 (2.11)
	1.69 (1.48 to 1.92)
	<0.001

	Frequency of tiredness
	Not at all
	224,519 
	4,232/2,844.94 (1.49)
	Reference
	

	
	Several days
	195,552 
	3,623/2,478.48 (1.46)
	1.13 (1.08 to 1.18)
	<0.001

	
	More than half the days
	30,351 
	670/383.35 (1.75)
	1.39 (1.28 to 1.51)
	<0.001

	
	Nearly every day
	31,207 
	811/395.02 (2.05)
	1.51 (1.40 to 1.64)
	<0.001

	Social contact
	　
	　
	　
	　
	　

	Living alone
	No
	402,201 
	7,233/5,097.69 (1.42)
	Reference
	

	
	Yes
	92,030 
	2,451/1,163.27 (2.11)
	1.18 (1.13 to 1.24)
	<0.001

	No friend/family visits
	No
	449,332 
	8,711/5,685.31 (1.53)
	Reference
	

	
	Yes
	41,523 
	893/522.54 (1.71)
	1.20 (1.12 to 1.29)
	<0.001

	No leisure/social activities
	No
	344,925 
	6,684/4,372.25 (1.53)
	Reference
	

	
	Yes
	151,003 
	3,112/1,909.57 (1.63)
	1.11 (1.06 to 1.16)
	<0.001

	Loneliness
	No
	398,456 
	7,578/5,049.46 (1.50)
	Reference
	

	
	Yes
	90,507 
	2,062/1,144.30 (1.80)
	1.29 (1.23 to 1.36)
	<0.001

	Not able to confide
	No
	381,833 
	6,914/4,838.70 (1.43)
	Reference
	

	
	Yes
	98,182 
	2,424/1,243.69 (1.95)
	1.14 (1.09 to 1.20)
	<0.001

	Individual socioeconomic status (SES)
	　
	　
	　
	　
	　

	Education years, y
	≥20 years
	162,225 
	2,071/2,052.78 (1.01)
	Reference
	

	
	15-20 years
	68,764 
	1,235/869.11 (1.42)
	1.06 (0.98 to 1.13)
	0.144

	
	13-15 years
	38,568 
	581/487.22 (1.19)
	1.23 (1.12 to 1.35)
	<0.001

	
	10-13 years
	131,661 
	2,230/1,665.53 (1.34)
	1.16 (1.09 to 1.23)
	<0.001

	
	<10 years
	85,119 
	3,330/1,076.58 (3.09)
	1.39 (1.31 to 1.47)
	<0.001

	Household income
	High
	22,793 
	118/287.27 (0.41)
	Reference
	

	
	Moderate-high
	85,752 
	541/1,088.49 (0.50)
	1.12 (0.92 to 1.37)
	0.271

	
	Moderate
	110,015 
	1,190/1,397.01 (0.85)
	1.33 (1.10 to 1.61)
	0.003

	
	Low-moderate
	107,352 
	2,284/1,357.76 (1.68)
	1.66 (1.38 to 2.00)
	<0.001

	[bookmark: RANGE!A62]
	Low
	96,233 
	3,328/1,212.43 (2.74)
	2.05 (1.70 to 2.47)
	<0.001

	[bookmark: RANGE!A63]Employment state
	Employed
	439,734 
	8,673/5,571.23 (1.56)
	Reference
	

	
	Unemployed
	53,290 
	1,106/673.88 (1.64)
	1.64 (1.53 to 1.75)
	<0.001


* HRs and 95% CIs were derived from Cox regression models, adjusted for gender, ethnicity, smoking, alcohol drinking, hours of sleep, physical activities, body mass index, Charlson comorbidity index, history of hypertension and hyperlipidemia, grip strength, and hearing loss state. 
Abbreviations: HR, hazard ratio; CI, confidence interval; FDR, false positive rate.
[bookmark: _Toc178168065]Supplementary Table 6. The model fitting index with identified clusters using latent class analysis (LCA)
	[bookmark: _Hlk135991594]Number of clusters
	AIC
	BIC
	CAIC
	SABIC
	Maximum log-likelihood
	AvePP
	Entropy
	[bookmark: _Hlk178166785]Predicted probability of membership

	3
	7287509
	7289120
	7289269
	7288647
	-3643606
	85.28 - 92.59
	0.753489
	0.48, 0.3, 0.22

	4
	7221855
	7224007
	7224206
	7223374
	-3610729
	84.4 - 90.38
	0.772979
	0.05, 0.21, 0.28, 0.45

	5
	7197593
	7200285
	7200534
	7199494
	-3598547
	80.07 - 89.95
	0.766469
	0.16, 0.09, 0.04, 0.42, 0.29

	6
	7180967
	7184200
	7184499
	7183249
	-3590184
	71.9 - 89.65
	0.735975
	0.16, 0.15, 0.19, 0.08, 0.37, 0.04

	7
	7169871
	7173644
	7173993
	7172535
	-3584586
	71.14 - 87.87
	0.749334
	0.19, 0.15, 0.37, 0.08, 0.16, 0.03, 0.02

	8
	7158982
	7163296
	7163695
	7162027
	-3579092
	72.65 - 87.99
	0.729162
	0.08, 0.29, 0.12, 0.23, 0.03, 0.08, 0.16, 0.02


We compared a series of LCA models, varying the number of clusters from 3 to 8, and observed that the model with seven clusters demonstrated acceptable prediction performance (smaller values of AIC and BIC, values of Ave PP and Entropy were greater than 0.7). Moreover, compared to other models, the seven-cluster model showed reasonable predicted probabilities of membership for each cluster, and the distribution of participants' characteristics across different clusters offered good interpretability. Consequently, we concluded that the seven-cluster model optimally balanced model fit and interpretability in this study.
Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; CAIC, Consistent AIC; SABIC, Sample-Size Adjusted BIC; Ave PP, average posterior probability.
[bookmark: _Toc178168066]Supplementary Table 7. The model fitting index with identified clusters using latent class analysis (LCA) in two validation datasets
	Number of clusters
	AIC
	BIC
	CAIC
	SABIC
	Maximum log-likelihood
	AvePP
	Entropy
	Predicted probability of membership

	Validation dataset 1 (n=183,721)

	3
	3651957 
	3653465 
	3653614 
	3652991 
	-1825829 
	84.94 - 92.65
	0.75455023
	0.3, 0.48, 0.22

	4
	3618899 
	3620913 
	3621112 
	3620280 
	-1809250 
	84.13 - 90.4
	0.77242429
	0.21, 0.05, 0.28, 0.45

	5
	3606797 
	3609317 
	3609566 
	3608526 
	-1803150 
	80.07 - 89.92
	0.76608112
	0.16, 0.04, 0.42, 0.29, 0.09

	6
	3598650 
	3601677 
	3601976 
	3600726 
	-1799026 
	71.64 - 89.53
	0.73424987
	0.16, 0.19, 0.08, 0.15, 0.37, 0.04

	7
	3593041 
	3596573 
	3596922 
	3595464 
	-1796171 
	72.42 - 89.39
	0.71253317
	0.18, 0.08, 0.21, 0.07, 0.29, 0.12, 0.04

	8
	3587556 
	3591594 
	3591993 
	3590326 
	-1793379 
	72.35 - 87.98
	0.71751072
	0.18, 0.21, 0.02, 0.02, 0.08, 0.13, 0.07, 0.29

	Validation dataset 2 (n=182,772)

	3
	3635766 
	3637274 
	3637423 
	3636800 
	-1817734 
	85.33 - 92.53
	0.75298438
	0.22, 0.31, 0.47

	4
	3603247 
	3605260 
	3605459 
	3604627 
	-1801424 
	84.73 - 90.42
	0.7731376
	0.45, 0.05, 0.21, 0.29

	5
	3591156 
	3593675 
	3593924 
	3592884 
	-1795329 
	80.31 - 90.15
	0.76658546
	0.3, 0.42, 0.16, 0.09, 0.04

	6
	3582734 
	3585759 
	3586058 
	3584809 
	-1791068 
	71.72 - 89.79
	0.73778803
	0.04, 0.15, 0.16, 0.08, 0.19, 0.37

	7
	3577216 
	3580746 
	3581095 
	3579637 
	-1788259 
	73.61 - 89.98
	0.7213946
	0.23, 0.08, 0.29, 0.12, 0.04, 0.08, 0.16

	8
	3571837 
	3575873 
	3576272 
	3574605 
	-1785519 
	73.67 - 88.2
	0.73343202
	0.08, 0.23, 0.03, 0.12, 0.08, 0.02, 0.29, 0.16


In two datasets, we compared a series of LCA models with the number of clusters varied from 3 to 8, and considered performance and interpretability of LCA model is optimal when number of clusters was seven.
Abbreviations: AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; CAIC, Consistent AIC; SABIC, Sample-Size Adjusted BIC; Ave PP, average posterior probability.
[bookmark: _Toc178168067]Supplementary Table 8. Associations between psychosocial patterns and dementia of subtypes
	Patterns
	Alzheimer’s disease
	Vascular dementia
	Other dementia
	Unspecified dementia

	
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *

	Good state
	422/1,725.69 (0.24)
	Reference
	168/1,725.69 (0.10)
	Reference
	282/1,725.69 (0.16)
	Reference
	410/1,725.69 (0.24)
	Reference

	Fair state
	159/719.97 (0.22)
	1.19 (0.99 to 1.43)
	75/719.97 (0.10)
	1.30 (0.99 to 1.71)
	134/719.97 (0.19)
	1.45 (1.18 to 1.79)
	180/719.97 (0.25)
	1.26 (1.06 to 1.51)

	Short education years
	701/1,035.77 (0.68)
	1.48 (1.31 to 1.67)
	297/1,035.77 (0.29)
	1.38 (1.13 to 1.67)
	323/1,035.77 (0.31)
	1.16 (0.98 to 1.36)
	559/1,035.77 (0.54)
	1.24 (1.09 to 1.41)

	Living alone
	412/605.87 (0.68)
	1.51 (1.32 to 1.74)
	189/605.87 (0.31)
	1.56 (1.26 to 1.93)
	246/605.87 (0.41)
	1.62 (1.36 to 1.93)
	428/605.87 (0.71)
	1.62 (1.41 to 1.87)

	Mildly poor psychological state
	237/358.94 (0.66)
	1.94 (1.65 to 2.29)
	146/358.94 (0.41)
	2.27 (1.80 to 2.86)
	144/358.94 (0.40)
	1.97 (1.60 to 2.43)
	228/358.94 (0.64)
	1.72 (1.45 to 2.04)

	Moderately poor psychological state
	61/109.24 (0.56)
	2.41 (1.83 to 3.16)
	36/109.24 (0.33)
	2.62 (1.82 to 3.79)
	27/109.24 (0.25)
	1.59 (1.07 to 2.38)
	51/109.24 (0.47)
	1.68 (1.25 to 2.25)

	Extremely poor psychological state
	32/85.99 (0.37)
	1.85 (1.29 to 2.67)
	28/85.99 (0.33)
	2.64 (1.74 to 3.98)
	32/85.99 (0.37)
	2.60 (1.78 to 3.78)
	75/85.99 (0.87)
	3.20 (2.48 to 4.14)


* HRs and 95% CIs were derived from Cox regression models, adjusted for gender, ethnicity, smoking, alcohol drinking, hours of sleep, physical activities, body mass index, Charlson comorbidity index, history of hypertension and hyperlipidemia, grip strength, and hearing loss state.
Abbreviations: HR, hazard ratio; CI, confidence interval.
[bookmark: _Toc178168068]Supplementary Table 9. Associations between psychosocial patterns and dementia of any type, by age at recruitment
	Patterns
	≤ 65 years
	>65 years

	
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *

	Good state
	650/1,521.09 (0.43)
	Reference
	632/204.63 (3.09)
	Reference

	Fair state
	323/663.72 (0.49)
	1.31 (1.14 to 1.49)
	225/56.25 (4.00)
	1.26 (1.09 to 1.47)

	Short education years
	674/746.55 (0.90)
	1.36 (1.22 to 1.52)
	1,206/289.23 (4.17)
	1.27 (1.15 to 1.40)

	Living alone
	484/440.34 (1.10)
	1.67 (1.48 to 1.89)
	791/165.53 (4.78)
	1.47 (1.32 to 1.64)

	Mildly poor psychological state
	367/295.63 (1.24)
	2.02 (1.77 to 2.31)
	388/63.31 (6.13)
	1.79 (1.57 to 2.04)

	Moderately poor psychological state
	102/97.85 (1.04)
	2.20 (1.78 to 2.72)
	73/11.39 (6.41)
	1.78 (1.39 to 2.28)

	Extremely poor psychological state
	112/79.47 (1.41)
	2.79 (2.27 to 3.44)
	55/6.52 (8.44)
	2.22 (1.68 to 2.94)


* HRs and 95% CIs were derived from Cox regression models, adjusted for gender, ethnicity, smoking, alcohol drinking, hours of sleep, physical activities, body mass index, Charlson comorbidity index, history of hypertension and hyperlipidemia, grip strength, and hearing loss state.
Abbreviations: HR, hazard ratio; CI, confidence interval.
[bookmark: _Toc178168069]Supplementary Table 10. Associations between psychosocial patterns and dementia of any type, by gender
	Patterns
	Female
	Male

	
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *

	Good state
	446/841.64 (0.53)
	Reference
	836/884.08 (0.95)
	Reference

	Fair state
	246/395.57 (0.62)
	1.36 (1.17 to 1.59)
	302/324.40 (0.93)
	1.24 (1.08 to 1.41)

	Short education years
	740/514.94 (1.44)
	1.32 (1.17 to 1.49)
	1,140/520.84 (2.19)
	1.34 (1.22 to 1.47)

	Living alone
	673/358.04 (1.88)
	1.54 (1.36 to 1.74)
	602/247.83 (2.43)
	1.60 (1.44 to 1.79)

	Mildly poor psychological state
	386/215.87 (1.79)
	1.88 (1.63 to 2.17)
	369/143.07 (2.58)
	1.97 (1.74 to 2.24)

	Moderately poor psychological state
	82/62.37 (1.31)
	1.98 (1.56 to 2.51)
	93/46.88 (1.98)
	2.07 (1.66 to 2.57)

	Extremely poor psychological state
	74/49.30 (1.50)
	2.46 (1.91 to 3.17)
	93/36.69 (2.53)
	2.76 (2.21 to 3.44)


* HRs and 95% CIs were derived from Cox regression models, adjusted for gender, ethnicity, smoking, alcohol drinking, hours of sleep, physical activities, body mass index, Charlson comorbidity index, history of hypertension and hyperlipidemia, grip strength, and hearing loss state.
Abbreviations: HR, hazard ratio; CI, confidence interval.
[bookmark: _Toc135911832][bookmark: _Toc137212184][bookmark: _Toc178168070]Supplementary Table 11. Associations between psychosocial patterns and dementia of any type, by cognitive performance level at baseline
	Patterns
	High (reaction time < 1st tertile)
	Low (reaction time > 2nd tertile)

	
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *

	Good state
	327/709.84 (0.46)
	Reference
	500/430.46 (1.16)
	Reference

	Fair state
	124/297.63 (0.42)
	1.19 (0.97 to 1.47)
	233/177.79 (1.31)
	1.33 (1.14 to 1.55)

	Short education years
	338/302.06 (1.12)
	1.28 (1.09 to 1.49)
	921/376.58 (2.45)
	1.32 (1.18 to 1.47)

	Living alone
	199/164.34 (1.21)
	1.44 (1.20 to 1.73)
	654/234.13 (2.79)
	1.56 (1.38 to 1.75)

	Mildly poor psychological state
	123/100.00 (1.23)
	1.90 (1.53 to 2.36)
	377/136.30 (2.77)
	1.79 (1.55 to 2.05)

	Moderately poor psychological state
	35/36.08 (0.97)
	2.26 (1.58 to 3.22)
	86/37.86 (2.27)
	1.83 (1.45 to 2.31)

	Extremely poor psychological state
	20/26.46 (0.76)
	1.81 (1.14 to 2.87)
	90/31.69 (2.84)
	2.47 (1.96 to 3.12)


* HRs and 95% CIs were derived from Cox regression models, adjusted for gender, ethnicity, smoking, alcohol drinking, hours of sleep, physical activities, body mass index, Charlson comorbidity index, history of hypertension and hyperlipidemia, grip strength, and hearing loss state.
Abbreviations: HR, hazard ratio; CI, confidence interval.
[bookmark: _Toc178168071]Supplementary Table 12. Associations between psychosocial patterns and dementia of any type, with the application of a 5- or 10-years lag time
	Patterns
	Application of a 5- year lag time
	Application of a 10- year lag time

	
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *

	Good state
	1,133/1,182.14 (0.96)
	Reference
	690/505.55 (1.36)
	Reference

	Fair state
	477/493.23 (0.97)
	1.27 (1.14 to 1.41)
	277/211.15 (1.31)
	1.25 (1.08 to 1.43)

	Short education years
	1,679/709.16 (2.37)
	1.33 (1.23 to 1.43)
	1,006/303.52 (3.31)
	1.26 (1.14 to 1.40)

	Living alone
	1,133/414.31 (2.73)
	1.58 (1.45 to 1.72)
	688/176.60 (3.90)
	1.55 (1.39 to 1.73)

	Mildly poor psychological state
	650/245.64 (2.65)
	1.87 (1.69 to 2.07)
	371/105.11 (3.53)
	1.79 (1.57 to 2.04)

	Moderately poor psychological state
	153/74.57 (2.05)
	2.02 (1.70 to 2.40)
	73/31.55 (2.31)
	1.70 (1.33 to 2.16)

	Extremely poor psychological state
	137/58.78 (2.33)
	2.47 (2.06 to 2.97)
	71/25.06 (2.83)
	2.31 (1.80 to 2.97)


* HRs and 95% CIs were derived from Cox regression models, adjusted for gender, ethnicity, smoking, alcohol drinking, hours of sleep, physical activities, body mass index, Charlson comorbidity index, history of hypertension and hyperlipidemia, grip strength, and hearing loss state.
Abbreviations: HR, hazard ratio; CI, confidence interval.
[bookmark: _Toc178168072]Supplementary Table 13. Associations between psychosocial patterns and Alzheimer’s disease, by APOE ε4 genotype
	Patterns
	APOE ε4 non-carrier
	APOE ε4 carrier

	
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *

	Good state
	148/1,057.80 (0.14)
	Reference
	224/375.95 (0.60)
	Reference

	Fair state
	46/437.77 (0.11)
	0.97 (0.69 to 1.35)
	81/157.17 (0.52)
	1.15 (0.89 to 1.49)

	Short education years
	241/675.64 (0.36)
	1.30 (1.05 to 1.60)
	387/236.58 (1.64)
	1.52 (1.28 to 1.79)

	[bookmark: _Hlk141716471]Living alone
	150/370.48 (0.40)
	1.53 (1.21 to 1.94)
	193/128.73 (1.50)
	1.36 (1.12 to 1.66)

	Mildly poor psychological state
	80/219.19 (0.36)
	1.72 (1.30 to 2.29)
	121/76.34 (1.59)
	1.93 (1.54 to 2.43)

	Moderately poor psychological state
	9/58.79 (0.15)
	1.06 (0.54 to 2.10)
	42/21.85 (1.92)
	3.59 (2.57 to 5.02)

	Extremely poor psychological state
	12/48.86 (0.25)
	1.90 (1.05 to 3.47)
	11/17.88 (0.62)
	1.43 (0.77 to 2.64)


* HRs and 95% CIs were derived from Cox regression models, adjusted for gender, ethnicity, smoking, alcohol drinking, hours of sleep, physical activities, body mass index, Charlson comorbidity index, history of hypertension and hyperlipidemia, grip strength, and hearing loss state.
Abbreviations: HR, hazard ratio; CI, confidence interval.
[bookmark: _Toc178168073]Supplementary Table 14. Associations between psychosocial patterns and Alzheimer’s disease, by polygenic risk score
	Patterns
	Low genetic risk (PRS < 1st tercile)
	High genetic risk (PRS > 2nd tercile)

	
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *
	Numbers of cases/1000 person-years (IR)
	HR (95% CI) *

	Good state
	41/477.69 (0.09)
	Reference
	257/479.23 (0.54)
	Reference

	Fair state
	19/199.48 (0.10)
	1.38 (0.80 to 2.39)
	82/198.75 (0.41)
	1.01 (0.79 to 1.30)

	[bookmark: _Hlk141716535]Short education years
	95/303.21 (0.31)
	1.84 (1.27 to 2.68)
	426/304.17 (1.40)
	1.43 (1.22 to 1.67)

	Living alone
	55/165.03 (0.33)
	2.02 (1.33 to 3.05)
	213/166.88 (1.28)
	1.28 (1.06 to 1.54)

	Mildly poor psychological state
	26/97.60 (0.27)
	1.90 (1.14 to 3.17)
	126/98.68 (1.28)
	1.69 (1.35 to 2.11)

	Moderately poor psychological state
	4/26.62 (0.15)
	1.64 (0.58 to 4.61)
	44/27.37 (1.61)
	3.29 (2.37 to 4.55)

	Extremely poor psychological state
	3/21.53 (0.14)
	1.47 (0.45 to 4.85)
	15/22.99 (0.65)
	1.63 (0.96 to 2.75)


* HRs and 95% CIs were derived from Cox regression models, adjusted for gender, ethnicity, smoking, alcohol drinking, hours of sleep, physical activities, body mass index, Charlson comorbidity index, history of hypertension and hyperlipidemia, grip strength, and hearing loss state.
Abbreviations: PRS, polygenic risk score; HR, hazard ratio; CI, confidence interval.
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