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IMPORTANCE Genetic factors increase Hisk of dementia, but the extent to which this can be
offset by lifestyle factors is tnknown.

OBJECTIVE To investigate whether a healthy fifestyle is associated with lower risk of dementia
regardless of genetic risk,

DESIGN. SETTING, AND PARTICIPANTS A retrospective cohort study that included adults of
Euro;')ean am:gstry aged at least 60 years without cognitive impairment or dementia at
baseline. Participants joined the UK Biobank stucly from 2006 to 2010 and were followed up
until 2016 or 2017,

EXPOSURES A polygenic risk score for dementia with low (lowest quintile), intermediate
(quintiles 2 to 4), and high (highest quintile) risk categories and a weighted healthy lifestyle
score, including no current smoling, regular physical activity, healthy diet, and moderate
alcohol consumption, categorized into favorabie, intermediate, and unfavorable lifestyles,

MAIN OUTCOMES AND MEASURES incident all-cause dementia, ascertained through hospital
inpatient and death records.

RESULTS A total of 196383 individuals {mean [SD] age, 64.1{2.9] years; 52.7% were women)
were followed up for 1545 433 person-years (median [interquartile range] follow-up, 8.0
[7.4-8.6] years). Overall, 68.1% of participants foliowed a favorable lifestyle 236% fgllowed
an intermediate iifestylmmmwed an unfavorable fifestyle(Twe !
high polygenic risk scoresx60% intermediate risk scores, and20% hadk»
Of the participants with high genetic risk, 1.23% (95% Cl, 1.13%-1.35%. developed dementia
eompared with 0.63% (95% C, 0.56%-0.71%} of the participants with low genetic risk
{adjusted hazard ratio, 1.91 {95% C}, 1.64-2.23]). Of the participants with a high genetic risk
and unfavorable Iifestyle'as% C1,1.38%-2.28%) developed dementia cornpared with

(95%—0.66%) of participants with low ganetic risk and favorable lifestyle

(haZard ratid 2,83 195% C1, 2.09-3.23]). There was no significant interaction between
genetic risk 3Ra iifestyle factors (P = .99). Among participants with-high genetic st X, 1.13%

(95% C1, 1.013%-1.26%) of those with a favorable lifestyle developed dems mpared with
1.78% (95% Cl, 1.38%-2.28%) with an unfavorable [ifestyle (hazar’d’ra/ti 068 25%0,

0.51-0900).

CONCELUSIONS AND RELEVANCE Among older adults without cognitive impairment or
dementia. both an unfavorable lifestyle and high genetic risk were significantly associated
with higher dementia risk. A favorable lifestyle was associated with a lower dementia risk
among participants with high genetic risk.

Key Poinis

Guestion lsa healthy lifestyle associated with lower risk of
dementia, regardless of genetic risk?

Findings In this retrospective cobort study that included 196 383
participants of Europear ancestry aged at least 60 years without
dementia at baseline, participants with a high genetic risk and
unfavorable lifestyle scare hiad a statisticalfy significant hazard
ratio for incident all-cause dementia of 2.83 compared with
participants with a low genetic risk and favorable lifestyle score.

A favorable lifestyle was associated with a lower risk of dementia
and there was no significant interaction hetween genetic risk and

healthy lifestyle.

Meaning A healthy lifestyle was associated with lower risk of
dementia amang participants with low or high genetic risk.

Table 2. Risk of Incident Dementia According to Genetic Risk

Model 1* Model 2°

Low Intermediate High Low Intermediate High
Genetic Risk {n=39276) (n=117830) (n=3927N {n = 39276) (n= 117830} {n=39277}
No. of dementia 2477308788 1038/927 186 484/309 460 247{308788 1038/927 186 484309 460
cases/persofl-years . , .. e o
HR (95% CIy 1 [Reference] o 1.37{1.20-1,58) 1.91(1.64-2.23) 1 [Reference] 1.38(1.20-1.58) 1,91 (1.64-2.23)
palue ' <001 <001 <001 T <l
Pvalue for trend <001 <001

" Model 2: Cox proportional hazavds regression adjusted for Modet1and
weighted lifestyle categories: Pvalue for trend caloslated treating the genetic
risk score as 4 continuous variable.

Abbreviation: HR, hazard ratio.

= podel 1 Cox proportionat hazards regression adjusted for age, sex, aducatian,
sodoaconemic status, relatedness, number of alleles included in the polygenic
risk ecore, and first 20 principal components of ancesiry; Pvaluefor trend
calculated treating the genetic risk scareasa continuous variable.

Table 3. Risk of tncident Dementia According to Lifastyle Categories

Table 1. Baseline Characteristics of Participants inaStudyof the
Assodiation of Lifestyle and Genetic Risk With Jncidence of Dementia

No. (%)

Incitlent Dementia Mo Incident Dementia

Characteristic {n=1769) (n = 194614)

Age, mean (S0), ¥ 65.8(2.7 I
Male 974 (55.3) 91961 (47.3)
remale 790 (44.7) " 102653 (52.8)

Education®™
Higher S50(3L1)  808M4(4LS)
Upper secondary T e(a5) 5899 (4.6)

Lower secondary 264 (14.9) 31337(16.)

vocational 179 (10.1) ’ 29_"1'1& any

otrer 687 (30.4) 53385 (27.4)
éur:ioeconnmicstamsquinﬁle"" ’ -

1 (teast deprived) T M7 38927 (20.0)

2-4 950 (53.7) 116911 (60.1)

5 (most deprived) " 502 (28.4) 8I76(199)

" Depressive symptoms aapsy 7 Msieqrn

in [ast 2 weeks®

Healll;y l|festylefactnrs‘ e
Noarentsmoking i1sgo(aan  178631(5LE)
Regular physical activity 1334 (75.4) 149 037 (76.6)
Healthy digt s6l(487)  98842(508)
pModerate aleohol consumption 925 (52.1) ) 109 2?1 (536.2)
History of stroke® 203(11.5) 7340 (3.8)

No. of healthy lifestyle factors® '
0 26 (L5) 19729 (0.59)
i 188 (10.6) 16358840
2 T BTl )] 5985007
3 674(38.1) 77925 (40.0)
4 365 (20.6) 44432 (22.8)
Genekic risk category®
Low 247 (34.0) 39029 (20.1)
Intermediate 1038 (58.7) 116792 (60.0)
High 484.(27.4) 38793 (18.9)

= percentages may Notsum to 100 beecavse of rounding.

®Higher education defined as collegefuniversity degree or other professional
y education:

qualification; upper secondary, second/final stage of secondar
wark-refated

secondary education; vocational.

Jower secondary, first stage of
practicai qualifications.

< pissing values imputed using multiple impuitations by chained equations

with 40 imputations.

dgpdioaronomic status sssessed with
which combines infarmation on social dass., empl

and housing.

the Townsend deprivation index, 2’
pymant, car availability.

® Genetic risk categorias defined according to polygenic risk score as fow
(lawest quintle), intermediate (quintiles 2t 4,

and high (highest quintile).

Model 17 Model 2°

Healthy Lifestyle Favorable Intermedizte Unfaverable Favarable Intermediate Unfavorable
Category™® (n= 133 655) [n = 46 285) {n= 16153} (n = 133655) {n = 46 285) {n = 16 153}

, No.of dementia 1095/1054 159 460/366 771 188/124 503 1095/1054 159 460/366 771 1887124 503
cases/persan-years®
HR (95% C) 1 [Reference] 1.17(1.04-1.31} 1.35 (1.15;1.58) 1 [Reference) 1.17(1.04-1.31) 1.34(1.15-1.57)
P value 009 <001 009 <00
P value far trend <001 T <01

Abbreviation: HR, hazard ratio. ‘P value for trand calculated treating the healthy lifestyle score 25 2 continuous

varviable.

< Welghtad healthy lifestyle scare was categorized as favorable (68.1%).
intermediata (23.6%), and unfavorable (8.4%] based on the distributicn of the
unweighted lifestyle score.

d jumber of observations varies among imputations.

= Model 1: Cox proportional hazards regression adjusted for age, sex, education.
sacioeconamicstatus, relatedness, and first 20 principal components of
ancestry; P value for trend catculated treating the heatthy {ifestyle score as
a continuous variable.

b hodel 2: Cox proportionat hazards regression adjusted for Model 1, genetic
sisk categories and number of alieles induded in the palygenic risk score;

Figure. Risl of incident Dementia Acco rding to Genetic and Lifestyle Risk

No. of Cases
Total No. af of Dementia/ Hazard Ratic
Subgroup Particlpants  Personi-Years {95%Cl} P Value
Low genetit risk ]
Favorable Bfestyle 16856 151/211986 1 [Refesence] )
Intermegiate lifestyle 91td 5772342 L11{0.81-1.52) —_— 53
i_]g'_lfavnrah!e lifesiyle 3165 29/24460 L52 (1.02-2.26) —— i — 04
intemed‘iaAte'genetic risk o '
Favarable Wifestyle 80290 B3%/633405 1.36 (1.44-1.63) —— 001
intermediate lifostyle 27703 280f219777 170 (1.39-2.08) —— <001
Unfavorable lifestvie 9603 99/74005 1.70{1.31-2,19} —a— <00k
High genetic nsl: o ’
Favorable Hfestyle 36407 298/208 769 1.95 {1.60-2.38) —a— <001
Intermediate lifestyie 9380 111/74652 202 (1.57-2.58) —a— <001
Unfavoratile lifestyle 3373 so/28030 183 (2.08-3.83) —— <.001
—r—T T 5 ¥ —
0.5 1 §
Hazard Ratio (95% Ch)

Tahie 4. Risl of Incident Dementia According 1o Healthy Lifestyle Category within Each Genetic Risk Category®

Low Intermedizie High

Healthy Lifesiyie Favorable \ntermediaie  Unfavorable Favorable intermediate  Unfavorable Favorable Intermediate  Unfavorabie
Category” (n=26856) (n=9114) (n=3165) (n=80 200) (n=27703) (n=9503) (n=26407) (n=9380) (n=3373)
Mo. of dementia 151/211986 5771342 20/24460  635/633 405 280219777 99/74005 208/208769 111/74652 6026 039
cases/person-years o )
HR (35%CD) 0.69 0.75 1 .80 1.00 1 0.68 0.71 1

o (0.46-1.04) (048119 {Reference] (0.65-0.99) (0.79-1.26)  [Reference] (0.51-0.90) (0.51-087) [Reference)
P value .07 22 04 1.00 008 03
P value for trend a1 003 ' 03

Abbreviation: HR, hazard ratio.
" adjusted for age, sex, education, sagiceconoic status, refatedness, number of alleles included in the polygenic risk score,
and first 20 principal components of ancestry,

b Nymber of observations varies among imputations.




