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[bookmark: _Toc235034206]Figure S1. Flowchart for the selection of the analyzed study sample from the UK Biobank study.
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[bookmark: _Toc235034207]Figure S2. Dose-response curves depicting the associations between dietary fat intake and the risk of incident dementia. 
Adjusted hazard ratios (HRs) and 95% confidence intervals (CIs) for dementia risk were calculated for changes in (A) saturated fatty acid, (B) saturated-to-total fat ratio, (C) trans fatty acid, (D) total cholesterol, (E) mono-unsaturated fatty acid, (F) poly-unsaturated fatty acid, (G) n-3 PUFA, and (H) n-6 PUFA. HRs were estimated using Cox proportional hazard models, with adjustments for sex, age, Townsend deprivation index, education, BMI, total energy intake, physical activity, smoking status, drinking status, sleep duration, PRS for dementia, and APOE-ε4. Solid lines represent hazard ratios, while shaded areas indicate the 95% confidence intervals.

[image: ]
[bookmark: _Toc235034208]Figure S3. Forest plot of threshold effect analysis of dietary fat intake on risk of dementia. 
[bookmark: OLE_LINK3]The multivariable Cox proportional hazard model evaluated the hazard ratios (HRs) and 95% confidence intervals (CIs) for a per standard deviation (SD) increase in dietary fat variables that previously demonstrated significant non-linear associations with dementia risk. Thresholds for each fat variable were defined by the exposure value corresponding to the smallest HR in the restricted cubic splines.




[bookmark: _Toc186471440][bookmark: _Toc235034209]Table S1. Single-nucleotide polymorphisms used to build the polygenic risk scores for fat intake (PMID 34426670).
	Index
	SNP rsID
	CHR
	Position (GRCh37)
	Risk Allele
	Other Allele
	Weight
	Nearest Gene

	1
	rs1620977
	1
	72729142
	G
	A
	0.124 
	NEGR1

	2
	rs707444
	1
	72949290
	A
	G
	0.135 
	NEGR1

	3
	rs11689570
	2
	25245500
	A
	G
	0.104 
	DNAJC27-AS1

	4
	rs752208
	2
	25455389
	G
	A
	0.140 
	DNMT3A

	5
	rs1229984
	4
	100239319
	T
	C
	0.521 
	ADH1B

	6
	rs77587924
	7
	29457966
	G
	A
	0.902 
	CHN2

	7
	rs6957745
	7
	73056750
	T
	C
	0.132 
	MLXIPL

	8
	rs7012814
	8
	9173358
	G
	A
	0.109 
	PPP1R3B

	9
	rs113400260
	10
	115371114
	C
	T
	0.400 
	NRAP

	10
	rs56131196
	19
	45422846
	G
	A
	0.143 
	APOE

	11
	rs838133
	19
	49259529
	G
	A
	0.196 
	FGF21

	12
	rs62132801
	19
	49267882
	T
	A
	0.204 
	FGF21






[bookmark: _Toc186471441][bookmark: _Toc235034210]Table S2. Single-nucleotide polymorphisms used to build the polygenic risk scores for dementia (PMID 24162737).
	Index
	SNP rsID
	CHR
	Position (GRCh37)
	Risk Allele
	Other Allele
	Weight
	Nearest Gene

	1
	rs6656401
	1
	207692049
	A
	G
	0.072 
	CR1

	2
	rs6733839
	2
	127892810
	T
	C
	0.086 
	BIN1

	3
	rs35349669
	2
	234068476
	T
	C
	0.033 
	INPP5D

	4
	rs190982
	5
	88223420
	A
	G
	0.032 
	MEF2C

	5
	rs10948363
	6
	47487762
	G
	A
	0.041 
	CD2AP

	6
	rs9271192
	6
	32578530
	C
	C
	0.045 
	HLA-DRB5-HLA-DRB1

	7
	rs2718058
	7
	37841534
	A
	G
	0.032 
	NME8

	8
	rs11771145
	7
	143110762
	G
	A
	0.046 
	EPHA1

	9
	rs1476679
	7
	100004446
	T
	C
	0.041 
	ZCWPW1

	10
	rs9331896
	8
	27467686
	T
	C
	0.066 
	CLU

	11
	rs28834970
	8
	27195121
	C
	T
	0.041 
	PTK2B

	12
	rs11218343
	11
	121435587
	T
	C
	0.114 
	SORL1

	13
	rs983392
	11
	59923508
	A
	G
	0.046 
	MS4A6A

	14
	rs10792832
	11
	85867875
	G
	A
	0.060 
	PICALM

	15
	rs10838725
	11
	47557871
	C
	T
	0.033 
	CELF1

	16
	rs17125944
	14
	53400629
	C
	T
	0.057 
	FERMT2

	17
	rs10498633
	14
	92926952
	G
	T
	0.041 
	SLC24A4 RIN3

	18
	rs4147929
	19
	1063443
	A
	G
	0.061 
	ABCA7

	19
	rs7274581
	20
	55018260
	T
	C
	0.056 
	CASS4





[bookmark: _Toc235034211]Table S3. Source-specific proportions used to quantify animal-derived and plant-derived fats within each food item in the UK Biobank study.
Full table is showing in file Supplementary Data 1.xlsx




[bookmark: _Toc186471442][bookmark: _Toc235034212]Table S4. International Classification of Disease codes used to ascertain dementia.
	
	Data field ID
	ICD-9
	ICD-10

	All-cause dementia
	Self-reported: Field 20002 (1263)
Death register: 40001, 40002
Hospital inpatient diagnoses: 41270, 41271
	290.2, 290.3, 290.4, 291.2, 294.1, 331.0, 331.1, 331.2, 331.5
	A81.0, F00, F00.0, F00.1, F00.2, F00.9, F01, F01.0, F01.1, F01.2, F01.3, F01.8, F01.9, F02, F02.0, F02.1, F02.2, F02.3, F02.4, F02.8, F03, F05.1, F10.6, G30, G30.0, G30.1, G30.8, G30.9, G31.0, G31.1, G31.8, I67.3

	Alzheimer’s disease
	Death register: 40001, 40002
Hospital inpatient diagnoses: 41270, 41271
	331.0
	F00, F00.0, F00.1, F00.2, F00.9, G30, G30.0, G30.1, G30.8, G30.9


Abbreviations: ICD, International Classification of Disease.




[bookmark: _Toc235034213]Table S5. Summary information for cognitive function tests.
	Cognitive domain
	Test name
	Field ID
	Description
	Sample size

	Processing speed
	Reaction time test
	20023
	Mean time (in milliseconds) to correctly identify matches
	23,609

	Processing speed
	Symbol Digit Substitution Test
	23324
	Number of symbol digit matches made correctly in 60 seconds
	18,873

	Working Memory
	Numeric Memory Test
	4282
	Maximum number of digits correctly remembered in the reverse order
	14,476

	Verbal and numerical reasoning
	Fluid Intelligence Test
	20016
	Fluid intelligence score (based on # of questions answered correctly in two minutes)
	23,450

	Executive function
	Trail Making Test A
	6348
	Duration (in deciseconds) to complete numeric path (trail #1)
	18,843

	Executive function
	Trail Making Test B
	6350
	Duration (in deciseconds) to complete alphanumeric path (trail #2)
	18,491

	Executive function
	Tower Rearranging Test
	21004
	Number of puzzles correct in 3 minutes
	13,977

	Non-verbal reasoning
	Matrix Pattern Completion
	6373
	Number of puzzles correctly solved in 3 minutes
	18,853

	Verbal declarative memory
	Paired Associate Learning Test
	20197
	Number of word pairs associated correctly
	18,982

	Visual declarative memory
	Pairs Matching Test
	399
	Number of incorrect matches in round
	23,712

	Crystallised ability
	Picture Vocabulary
	26302
	Specific cognitive ability of vocabulary level
	12,078

	Prospective memory
	Prospective Memory Test
	20018
	Prospective memory result
	23,699





[bookmark: _Toc235034214]Table S6. The proportions of missing data for covariates.
	Covariates
	Missing rate (%)

	Sex
	0

	Age
	0

	Townsend deprivation index
	0

	Education
	0.2

	BMI
	0

	Total energy intake
	0

	Physical activity
	16.1

	Smoking status
	0.2

	Drinking status
	0.03

	Sleep duration
	0

	PRS for dementia
	0

	APOE-ε4 carriage status
	0





[bookmark: _Toc235034215]Table S7. Source of all-cause dementia report in this study from the UK Biobank cohort (N=97,765).
	Source of all cause dementia
	No. of case

	Hospital primary
	96

	Death primary
	34

	Hospital secondary
	842

	Death contributory
	13




[bookmark: _Toc235034216]Table S8. Baseline characteristics by quartiles of total fat intake in 97,765 UK Biobank participants.
	
	
	Quartile 1
	Quartile 2
	Quartile 3
	Quartile 4

	Characteristics
	
	(<56.2 g/day)
	(56.2-70.6 g/day)
	(70.6-87.3 g/day)
	(≥87.3 g/day)

	Age, mean (SD), years
	56.7 (7.5)
	56.8 (7.6)
	56.5 (7.7)
	56.0 (7.9)

	Sex, n (%)
	Female
	16,073 (65.8)
	14,664 (60.0)
	13,094 (53.6)
	9,723 (39.8)

	
	Male
	8,369 (34.2)
	9,777 (40.0)
	11,347 (46.4)
	14,718 (60.2)

	Education, n (%)
	Higher
	13,979 (57.2)
	14,953 (61.2)
	15,475 (63.3)
	15,732 (64.4)

	
	Vocational
	2,739 (11.2)
	2,603 (10.7)
	2,670 (10.9)
	2,802 (11.4)

	
	Upper secondary
	1,521 (6.2)
	1,539 (6.3)
	1,535 (6.3)
	1,433 (5.9)

	
	Lower secondary
	4,051 (16.6)
	3,650 (14.9)
	3,218 (13.2)
	3,009 (12.3)

	
	None of above
	2,151 (8.8)
	1,696 (6.9)
	1,543 (6.3)
	1,465 (6.0)

	Townsend Deprivation Index, n (%)
	Q1 (most affluent)
	6,150 (25.2)
	6,317 (25.9)
	6,214 (25.5)
	5,936 (24.3)

	
	Q2
	6,117 (25.1)
	6,232 (25.5)
	6,101 (25.0)
	5,853 (24.0)

	
	Q3
	6,040 (24.7)
	6,026 (24.7)
	6,113 (25.0)
	6,158 (25.2)

	
	Q4 (most deprived)
	6,098 (25.0)
	5,838 (23.9)
	5,985 (24.5)
	6,471 (26.5)

	Smoking status, n (%)
	Never
	14,030 (57.4)
	14,235 (58.2)
	14,282 (58.4)
	13,665 (55.9)

	
	Former
	8,803 (36.0)
	8,700 (35.6)
	8,619 (35.3)
	8,828 (36.1)

	
	Current
	1,560 (6.4)
	1,457 (6.0)
	1,504 (6.2)
	1,914 (7.8)

	Drinking status, n (%)
	Never
	691 (2.8)
	595 (2.4)
	543 (2.2)
	501 (2.0)

	
	Former
	744 (3.0)
	669 (2.7)
	636 (2.6)
	705 (2.9)

	
	Current
	22,995 (94.1)
	23,168 (94.8)
	23,253 (95.1)
	23,233 (95.1)

	Physical activity levels, n (%)
	Low
	3,649 (14.9)
	3,758 (15.4)
	3,742 (15.3)
	3,832 (15.7)

	
	Moderate
	8,668 (35.5)
	8,916 (36.5)
	8,944 (36.6)
	8,832 (36.1)

	
	High
	7,834 (32.1)
	7,688 (31.5)
	7,834 (32.1)
	8,317 (34.0)

	
	Missing
	4,291 (17.6)
	4,079 (16.7)
	3,921 (16.0)
	3,460 (14.2)

	Typical sleep duration, n (%)
	<7 h
	5,482 (22.4)
	5,144 (21.0)
	4,895 (20.0)
	5,249 (21.5)

	
	7-8 h
	17,327 (70.9)
	17,734 (72.6)
	18,063 (73.9)
	17,705 (72.4)

	
	>8 h
	1,633 (6.7)
	1,563 (6.4)
	1,483 (6.1)
	1,487 (6.1)

	BMI, mean (SD), kg/m2
	26.7 (4.6)
	26.6 (4.5)
	26.6 (4.5)
	27.0 (4.7)

	Dietary variables
	
	
	
	

	Total energy, mean (SD), kcal/day
	6,605 (1,198)
	7,960 (1,084)
	9,015 (1,147)
	10,962 (1,704)

	Total fat, mean (SD), g/day
	45.5 (8.2)
	63.5 (4.1)
	78.5 (4.8)
	105.5 (16.8)

	Total fat, mean (SD), %E
	26 (5)
	31 (4)
	33 (4)
	37 (4)

	Plant fat, mean (SD), g/day
	20.5 (7.0)
	28.1 (7.9)
	34.3 (9.5)
	45.3 (14.7)

	Plant fat, mean (SD), %E
	12 (4)
	13 (4)
	14 (4)
	16 (5)

	Animal fat, mean (SD), g/day
	25.0 (7.5)
	35.4 (8.1)
	44.2 (9.7)
	60.2 (16.2)

	Animal fat, mean (SD), %E
	15 (5)
	17 (5)
	19 (5)
	21 (5)

	Animal-to-plant fat ratio (SD)
	1.47 (1.17)
	1.46 (0.88)
	1.49 (0.85)
	1.55 (1.11)

	Total carbohydrate, mean (SD), g/day
	207.8 (51.6)
	239.2 (51.6)
	262.1 (55.2)
	303.1 (68.2)

	Total carbohydrate, mean (SD), %E
	53 (8)
	50 (7)
	48 (6)
	46 (6)

	Total protein, mean (SD), g/day
	66.5 (15.3)
	76.0 (14.9)
	82.9 (15.6)
	96.8 (20.1)

	Total protein, mean (SD), %E
	
	38 (8)
	36 (6)
	35 (6)
	33 (6)

	APOE-ε2 carriage, n (%)
	Non-carrier
	20,640 (84.4)
	20,706 (84.7)
	20,708 (84.7)
	20,498 (83.9)

	
	Carrier
	3,802 (15.6)
	3,735 (14.3)
	3,733 (15.3)
	3,943 (16.1)

	APOE-ε4 carriage, n (%)
	Non-carrier
	17,462 (71.4)
	17,579 (71.9)
	17,498 (71.6)
	17,565 (71.9)

	
	Carrier
	6,980 (28.6)
	6,862 (28.1)
	6,943 (28.4)
	6,876 (28.1)

	Genetic risk for fat intake, n (%)
	Low
	8,055 (33.0)
	8,084 (33.1)
	8,104 (33.2)
	8,346 (34.1)

	
	Medium
	8,215 (33.6)
	8,159 (33.4)
	8,080 (33.1)
	8,183 (33.5)

	
	High
	8,172 (33.4)
	8,198 (33.5)
	8,257 (33.8)
	7,912 (32.4)

	Genetic risk for dementia, n (%)
	Low
	8,184 (33.5)
	8,121 (33.2)
	8,246 (33.7)
	8,039 (32.9)

	
	Medium
	8,187 (33.5)
	8,256 (33.8)
	8,091 (33.1)
	8,053 (32.9)

	
	High
	8,071 (33.0)
	8,064 (33.0)
	8,104 (33.2)
	8,349 (34.2)

	Incidence rate of dementia, per 1,000 person-years
	1.03
	0.91
	0.95
	1.00





[bookmark: _Toc235034217]Table S9. Results of Cox proportional hazards models analyzing the association between categorical dietary fat intake and dementia risk in adults from the UK Biobank (N=97,765).
	
	Multivariable-adjusted HR (95% CI) a, b

	Diet fat variables
	Quartile 2
	Quartile 3
	Quartile 4

	Total fat (g)
	0.82 (0.68-0.99)
	0.83 (0.67-1.02)
	0.85 (0.65-1.12)

	Total fat (%E)
	1.04 (0.87-1.24)
	0.94 (0.78-1.13)
	1.05 (0.87-1.26)

	Plant fat (g)
	0.89 (0.74-1.06)
	0.81 (0.67-0.98)
	0.90 (0.73-1.12)

	Plant fat (%E)
	0.84 (0.70-0.99)
	0.90 (0.76-1.07)
	0.92 (0.77-1.10)

	Animal fat (g)
	1.05 (0.88-1.26)
	0.87 (0.71-1.06)
	0.92 (0.74-1.15)

	Animal fat (%E)
	0.88 (0.74-1.05)
	0.83 (0.70-0.99)
	0.98 (0.83-1.17)

	Animal-to-plant fat ratio
	0.93 (0.78-1.11)
	0.87 (0.72-1.04)
	1.05 (0.88-1.25)


Abbreviations: HR, hazard ratio; CI, confidence interval; MICE, multiple imputation by chained equations.
a Adjusted for sex, age, Townsend deprivation index, education, BMI, total energy intake, physical activity, sleep duration, smoking, alcohol drinking, dementia polygenic risk score, and APOE-ε4 carrier status.
b Missing data in covariates (education, physical activity, smoking, and drinking) were handled using multiple imputation by chained equations (MICE, m = 10). Results of sensitivity analyses using complete case analysis and missing indicator approach are shown in Supplementary Tables S18 and S19.

[bookmark: _Toc196496701][bookmark: _Toc235034218]Table S10. Prospective associations between dietary fat intake adjusted total energy by using the nutrient residual model and dementia risk in the UK Biobank (N=97,765).
	
	Multivariable-adjusted HR (95% CI)

	Diet fat variables
	Quartile 2
	Quartile 3
	Quartile 4

	Total fat (g)
	0.81 (0.65-0.98)
	0.89 (0.75-1.07)
	1.04 (0.87-1.24)

	Total fat (%E)
	1.08 (0.91-1.28)
	0.91 (0.76-1.09)
	1.06 (0.88-1.26)

	Plant fat (g)
	0.85 (0.73-0.99)
	0.96 (0.81-1.15)
	0.94 (0.79-1.12)

	Plant fat (%E)
	0.87 (0.73-1.04)
	0.94 (0.79-1.12)
	0.94 (0.79-1.13)

	Animal fat (g)
	0.95 (0.80-1.14)
	0.90 (0.75-1.08)
	1.04 (0.87-1.24)

	Animal fat (%E)
	0.90 (0.76-1.08)
	0.82 (0.69-0.99)
	0.99 (0.84-1.18)

	Animal-to-plant fat ratio
	0.89 (0.74-1.06)
	0.89 (0.74-1.06)
	1.07 (0.90-1.27)






[bookmark: _Toc235034219]Table S11. Prospective associations between categorical dietary fat intake and dementia risk after excluding participants who had the event within two years after completing last 24-h online dietary assessment (N=97,731).
	
	Multivariable-adjusted HR (95% CI)

	Diet fat variables
	Quartile 2
	Quartile 3
	Quartile 4

	Total fat (g)
	0.82 (0.68-0.99)
	0.83 (0.67-1.02)
	0.84 (0.64-1.11)

	Total fat (%E)
	1.06 (0.89-1.27)
	0.95 (0.79-1.14)
	1.03 (0.86-1.25)

	Plant fat (g)
	0.90 (0.75-1.07)
	0.83 (0.68-1.01)
	0.92 (0.74-1.15)

	Plant fat (%E)
	0.84 (0.70-1.00)
	0.92 (0.77-1.09)
	0.93 (0.78-1.11)

	Animal fat (g)
	1.05 (0.87-1.26)
	0.86 (0.71-1.05)
	0.90 (0.72-1.13)

	Animal fat (%E)
	0.87 (0.73-1.04)
	0.83 (0.69-0.99)
	0.95 (0.80-1.13)

	Animal-to-plant fat ratio
	0.92 (0.77-1.10)
	0.83 (0.69-1.00)
	1.04 (0.87-1.24)



[bookmark: _Toc235034220][bookmark: _Hlk234942278]Table S12. Prospective associations between categorical dietary fat intake and dementia risk using a landmark analysis with a two-year delayed entry approach (N=97,032).
	
	Multivariable-adjusted HR (95% CI)

	Diet fat variables
	Quartile 2
	Quartile 3
	Quartile 4

	Total fat (g)
	0.82 (0.67-0.99)
	0.83 (0.67-1.02)
	0.84 (0.64-1.11)

	Total fat (%E)
	1.06 (0.89-1.26)
	0.95 (0.79-1.14)
	1.02 (0.85-1.24)

	Plant fat (g)
	0.90 (0.75-1.08)
	0.83 (0.68-1.00)
	0.92 (0.74-1.15)

	Plant fat (%E)
	0.84 (0.70-0.99)
	0.91 (0.76-1.09)
	0.93 (0.78-1.11)

	Animal fat (g)
	1.04 (0.87-1.25)
	0.85 (0.70-1.04)
	0.89 (0.71-1.12)

	Animal fat (%E)
	0.87 (0.73-1.04)
	0.83 (0.69-0.99)
	0.95 (0.79-1.13)

	Animal-to-plant fat ratio
	0.92 (0.77-1.10)
	0.84 (0.70-1.01)
	1.03 (0.87-1.23)





[bookmark: _Hlk234968202][bookmark: _Toc235034221]Table S13. Sensitivity analysis excluding body mass index from the multivariable models for the association between dietary fat intake and incident dementia (N = 97,765).
	
	Multivariable-adjusted HR (95% CI)

	Diet fat variables
	Quartile 2
	Quartile 3
	Quartile 4

	Total fat (g)
	0.82 (0.68-0.99)
	0.83 (0.67-1.02)
	0.85 (0.65-1.12)

	Total fat (%E)
	1.04 (0.87-1.24)
	0.94 (0.78-1.12)
	1.05 (0.87-1.26)

	Plant fat (g)
	0.89 (0.74-1.06)
	0.80 (0.66-0.98)
	0.90 (0.72-1.12)

	Plant fat (%E)
	0.84 (0.70-0.99)
	0.90 (0.76-1.07)
	0.92 (0.77-1.10)

	Animal fat (g)
	1.05 (0.88-1.26)
	0.87 (0.72-1.06)
	0.93 (0.74-1.16)

	Animal fat (%E)
	0.89 (0.74-1.06)
	0.84 (0.70-1.00)
	0.99 (0.83-1.18)

	Animal-to-plant fat ratio
	0.93 (0.78-1.11)
	0.87 (0.73-1.05)
	1.06 (0.89-1.26)


[bookmark: _Hlk234968350]Adjusted for sex, age, Townsend deprivation index, education, total energy intake, physical activity, sleep duration, smoking, alcohol drinking, dementia polygenic risk score, and APOE-ε4 carrier status.

[bookmark: _Toc235034222]Table S14. Sensitivity analysis additionally adjusted for absolute carbohydrate intake in associations between dietary fat intake and dementia risk in the UK Biobank cohort (N=97,765).
	
	Multivariable-adjusted HR (95% CI)

	Diet fat variables
	Quartile 2
	Quartile 3
	Quartile 4

	Total fat (g)
	0.85 (0.70-1.03)
	0.86 (0.69-1.08)
	0.91 (0.68-1.23)

	Total fat (%E)
	1.08 (0.90-1.29)
	0.99 (0.82-1.20)
	1.16 (0.94-1.43)

	Plant fat (g)
	0.89 (0.74-1.06)
	0.81 (0.66-0.98)
	0.91 (0.73-1.13)

	Plant fat (%E)
	0.83 (0.70-0.99)
	0.90 (0.76-1.07)
	0.93 (0.78-1.11)

	Animal fat (g)
	1.09 (0.90-1.30)
	0.91 (0.74-1.13)
	0.99 (0.78-1.27)

	Animal fat (%E)
	0.91 (0.76-1.09)
	0.87 (0.72-1.05)
	1.07 (0.88-1.29)

	Animal-to-plant fat ratio
	0.94 (0.78-1.12)
	0.88 (0.73-1.06)
	1.11 (0.92-1.32)




[bookmark: _Toc235034223]Table S15. Sensitivity analysis additionally adjusted for total alcohol intake in grams/day in associations between dietary fat intake and dementia risk in the UK Biobank cohort (N=97,765).
	
	Multivariable-adjusted HR (95% CI)

	Diet fat variables
	Quartile 2
	Quartile 3
	Quartile 4

	Total fat (g)
	0.82 (0.68-0.99)
	0.81 (0.66-1.00)
	0.82 (0.62-1.08)

	Total fat (%E)
	1.03 (0.87-1.23)
	0.92 (0.77-1.10)
	1.02 (0.85-1.23)

	Plant fat (g)
	0.88 (0.73-1.05)
	0.79 (0.65-0.96)
	0.87 (0.70-1.09)

	Plant fat (%E)
	0.83 (0.70-0.99)
	0.89 (0.75-1.06)
	0.90 (0.75-1.08)

	Animal fat (g)
	1.06 (0.88-1.27)
	0.88 (0.72-1.07)
	0.92 (0.74-1.15)

	Animal fat (%E)
	0.88 (0.74-1.05)
	0.83 (0.69-0.99)
	0.98 (0.82-1.16)

	Animal-to-plant fat ratio
	0.93 (0.78-1.11)
	0.87 (0.72-1.04)
	1.07 (0.90-1.27)





[bookmark: _Toc235034224]Table S16. Results of Cox proportional hazards models analyzing the association between categorical dietary fat intake and dementia in Alzheimer’s disease risk in adults from the UK Biobank (N=97,765).
	
	Multivariable-adjusted HR (95% CI)

	Diet fat variables
	Quartile 2
	Quartile 3
	Quartile 4

	Total fat (g)
	0.77 (0.58-1.01)
	0.65 (0.47-0.89)
	0.80 (0.54-1.21)

	Total fat (%E)
	1.07 (0.83-1.40)
	0.99 (0.75-1.29)
	1.10 (0.83-1.45)

	Plant fat (g)
	0.97 (0.75-1.26)
	0.71 (0.53-0.97)
	1.04 (0.75-1.43)

	Plant fat (%E)
	0.82 (0.63-1.06)
	0.91 (0.70-1.19)
	0.97 (0.75-1.27)

	Animal fat (g)
	0.97 (0.75-1.26)
	0.74 (0.55-0.99)
	0.80 (0.58-1.12)

	Animal fat (%E)
	0.88 (0.68-1.15)
	0.81 (0.62-1.06)
	0.98 (0.76-1.27)

	Animal-to-plant fat ratio
	0.90 (0.69-1.17)
	0.85 (0.65-1.12)
	0.96 (0.74-1.24)




[bookmark: _Toc235034225]Table S17. Fine-Gray competing risk model with death investigating associations between dietary fat intake and dementia risk in the UK Biobank cohort (N=97,765). 
	
	Multivariable-adjusted HR (95% CI)

	Diet fat variables
	Quartile 2
	Quartile 3
	Quartile 4

	Total fat (g)
	0.86 (0.72-1.03)
	0.89 (0.74-1.06)
	0.97 (0.81-1.15)

	Total fat (%E)
	1.05 (0.88-1.24)
	0.95 (0.79-1.13)
	1.05 (0.88-1.25)

	Plant fat (g)
	0.92 (0.77-1.09)
	0.84 (0.70-1.01)
	0.97 (0.82-1.16)

	Plant fat (%E)
	0.85 (0.71-1.01)
	0.91 (0.77-1.08)
	0.93 (0.78-1.11)

	Animal fat (g)
	1.09 (0.91-1.29)
	0.91 (0.76-1.10)
	1.01 (0.85-1.21)

	Animal fat (%E)
	0.90 (0.76-1.07)
	0.84 (0.70-1.00)
	1.00 (0.84-1.18)

	Animal-to-plant fat ratio
	0.93 (0.78-1.12)
	0.87 (0.72-1.04)
	1.06 (0.89-1.26)







[bookmark: _Toc235034226]Table S18. Results of missing indicator approach for the association between categorical dietary fat intake and dementia risk in adults from the UK Biobank (N=97,765).
	
	Multivariable-adjusted HR (95% CI)

	Diet fat variables
	Quartile 2
	Quartile 3
	Quartile 4

	Total fat (g)
	0.83 (0.68-0.99)
	0.83 (0.67-1.02)
	0.85 (0.65-1.12)

	Total fat (%E)
	1.05 (0.88-1.25)
	0.94 (0.78-1.13)
	1.06 (0.88-1.27)

	Plant fat (g)
	0.89 (0.74-1.06)
	0.81 (0.67-0.98)
	0.90 (0.73-1.12)

	Plant fat (%E)
	0.84 (0.71-1.00)
	0.91 (0.76-1.08)
	0.92 (0.77-1.10)

	Animal fat (g)
	1.06 (0.88-1.27)
	0.88 (0.72-1.07)
	0.93 (0.74-1.16)

	Animal fat (%E)
	0.88 (0.74-1.05)
	0.83 (0.70-0.99)
	0.99 (0.83-1.18)

	Animal-to-plant fat ratio
	0.93 (0.78-1.11)
	0.86 (0.72-1.04)
	1.06 (0.89-1.26)




[bookmark: _Toc235034227]Table S19. Results of complete case analysis for the association between categorical dietary fat intake and dementia risk in adults from the UK Biobank (N = 81,496).
	
	Multivariable-adjusted HR (95% CI)

	Diet fat variables
	Quartile 2
	Quartile 3
	Quartile 4

	Total fat (g)
	0.85 (0.68-1.05)
	0.86 (0.68-1.09)
	0.87 (0.64-1.19)

	Total fat (%E)
	1.15 (0.95-1.40)
	1.03 (0.84-1.26)
	1.10 (0.89-1.35)

	Plant fat (g)
	0.87 (0.71-1.07)
	0.84 (0.68-1.04)
	0.84 (0.66-1.08)

	Plant fat (%E)
	0.90 (0.74-1.09)
	0.92 (0.75-1.12)
	0.92 (0.75-1.13)

	Animal fat (g)
	1.15 (0.94-1.42)
	0.96 (0.77-1.21)
	1.04 (0.80-1.34)

	Animal fat (%E)
	0.96 (0.79-1.18)
	0.93 (0.76-1.14)
	1.05 (0.86-1.29)

	Animal-to-plant fat ratio
	0.99 (0.81-1.21)
	0.91 (0.74-1.12)
	1.10 (0.90-1.34)






[bookmark: _Toc235034228]Table S20. Associations of genetic factors with incident dementia.
	Genetic factor
	Multivariable-adjusted HR (95% CI) a
	P value
	P value for trend b

	PRS for fat intake (Q4 vs. Q1) c
	[bookmark: _Hlk218066915]1.40 (1.17-1.68)
	2.91×10-4
	6.74×10-5

	PRS for dementia (Q4 vs. Q1) c
	1.59 (1.33-1.91)
	3.31×10-7
	3.35×10-7

	APOE-ε2 carriage (carrier vs. non-carrier) d
	0.59 (0.48-0.72)
	5.55×10-7
	9.48×10-7

	APOE-ε4 carriage (carrier vs. non-carrier) d
	3.13 (2.76-3.55)
	6.26×10-71
	1.08×10-99


Abbreviations: APOE, apolipoprotein E; CI, confidence interval; HR, hazard ratio; PRS, polygenic risk score; Q, quartile; vs., versus.
a HRs and 95% CIs were estimated using Cox proportional hazard models with adjustment for sex, age at recruitment, body mass index, assessment center, and the first 10 principal components of ancestry. 
b P value for trend was calculated treating the PRS and APOE genotypes as a continuous variable.
c HRs and 95% CIs were estimated with the lowest PRS group (quartile 1) as the reference.
d HRs and 95% CIs were estimated with the APOE-ε2 or -ε4 non-carrier group as the reference.



[bookmark: _Toc186471444][bookmark: _Toc235034229]Table S21. P values for interactions between dietary fat intake and genetic factors in relation to dementia risk in adults from the UK Biobank (N=97,765).
	
	P for interaction

	Diet fat variables
	PRS for fat intake
	PRS for dementia
	APOE-ε2
	APOE-ε4

	Total fat (g)
	0.551
	0.600
	0.242
	0.114

	Total fat (%E)
	0.935
	0.411
	0.389
	0.658

	Plant fat (g)
	0.098
	0.841
	0.124
	0.201

	Plant fat (%E)
	0.584
	0.536
	0.411
	0.303

	Animal fat (g)
	0.779
	0.731
	0.457
	0.080

	Animal fat (%E)
	0.998
	0.777
	0.594
	0.405

	Animal-to-plant fat ratio
	0.807
	0.527
	0.261
	0.041





[bookmark: _Toc235034230]Table S22. Combined associations of animal-to-plant fat ratio and APOE-ε4 carriage status on dementia risk.
	Subgroup
	Multivariable-adjusted HR (95% CI)
	P value

	Low animal-to-plant fat ratio

	APOE ε4 non-carrier
	Ref
	Ref

	APOE ε4 carrier
	   3.88 (3.00-5.00)***
	2.43E-25

	Medium animal-to-plant fat ratio

	APOE ε4 non-carrier
	1.01 (0.79-1.22)
	9.51E-01

	APOE ε4 carrier
	  3.18 (2.52-4.02)***
	2.99E-22

	High animal-to-plant fat ratio

	APOE ε4 non-carrier
	1.32 (1.02-1.71)*
	3.18E-02

	APOE ε4 carrier
	   3.28 (2.52-4.27)***
	8.65E-19







[bookmark: _Toc235034231]Table S23. The nonlinear correlation between animal-to-plant fat ratio and cognitive function in adults from the UK Biobank (N=97,765).
	Cognitive test
	tquadratic
	F value
	P value
	PFDR

	Reaction time test
	0.37
	0.13
	0.714
	0.779

	Symbol Digit Substitution Test
	-1.43
	2.04
	0.153
	0.318

	Numeric Memory Test
	-1.41
	1.98
	0.159
	0.318

	Fluid Intelligence Test
	-1.85
	3.43
	0.064
	0.256

	Trail Making Test A
	1.01
	1.01
	0.314
	0.419

	Trail Making Test B
	1.99
	3.98
	0.046
	0.256

	Tower Rearranging Test
	-2.37
	5.61
	0.018
	0.216

	Matrix Pattern Completion
	0.09
	0.01
	0.930
	0.930

	Paired Associate Learning Test
	-1.02
	1.04
	0.308
	0.419

	Pairs Matching Test
	1.47
	2.16
	0.142
	0.318

	Picture Vocabulary
	-0.39
	0.15
	0.698
	0.779

	Prospective Memory Test
	1.21
	1.46
	0.228
	0.391







[bookmark: _Toc235034232]Table S24. The nonlinear correlation between animal-to-plant fat ratio and cognitive function in subgroup of APOE-ε4 carriage status.
	
	APOE-ε4 non-carrier
	APOE-ε4 carrier

	Cognitive test
	tquadratic
	F value
	P value
	PFDR value
	tquadratic
	F value
	P value
	PFDR value

	Reaction time test
	1.21
	1.46
	0.228
	0.274
	1.33
	1.76
	0.185
	0.719

	Symbol Digit Substitution Test
	-1.36
	1.85
	0.174
	0.247
	-0.36
	0.13
	0.717
	0.782

	Numeric Memory Test
	-1.99
	3.96
	0.047
	0.188
	0.67
	0.44
	0.505
	0.719

	Fluid Intelligence Test
	-2.61
	6.83
	0.009
	0.108
	0.77
	0.59
	0.442
	0.719

	Trail Making Test A
	0.53
	0.28
	0.594
	0.594
	1.04
	1.07
	0.300
	0.719

	Trail Making Test B
	1.83
	3.35
	0.067
	0.201
	0.61
	0.38
	0.539
	0.719

	Tower Rearranging Test
	-2.32
	5.37
	0.020
	0.120
	-0.70
	0.48
	0.487
	0.719

	Matrix Pattern Completion
	-1.41
	1.98
	0.160
	0.247
	2.61
	6.81
	0.009
	0.108

	Paired Associate Learning Test
	-1.48
	2.18
	0.140
	0.247
	0.40
	0.16
	0.687
	0.782

	Pairs Matching Test
	1.33
	1.76
	0.185
	0.247
	0.64
	0.41
	0.523
	0.719

	Picture Vocabulary
	-0.57
	0.33
	0.567
	0.594
	0.21
	0.05
	0.831
	0.831

	Prospective Memory Test
	1.33
	1.76
	0.185
	0.247
	-1.04
	1.08
	0.298
	0.719






[bookmark: _Toc235034233]Table S25. Statistical source data of figure 5.
Full table is showing in file Supplementary Data 2.xlsx
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