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Impact of physical activity and diet on the development of dementia, chronic kidney
disease, diabetes and cardiovascular disease in a Thai general population in Ubon
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Tasen1sdl 1 nsAnwgiinisaiuasadefidiudiulsraueadon Tsalnneidoss lsauimu uasilauas
waeadenluusennsingludminguasvenil laglddeyaainnisnsisguamysedtuazvsedeo
(Incidence and factors associated with dementia, chronic kidney disease, diabetes and cardiovascular
diseases in an adult Thai population in Ubon Ratchathani: data from annual health examinations and

medical records)

1390137t 2 HaveIn1sUSuABLRINSIImINEkaze1Ms Aen1stestunisinlsnaussdey TsalnEess
lsaumnu wazlsamlanagraenideniulssmnslneludaninguasiasnil: Cluster randomised controlled
trial (Impact of physical activity and dietary interventions on prevention of dementia, chronic kidney
disease, diabetes and cardiovascular disease in a Thai general population in Ubon Ratchathani: cluster

randomized controlled trial)



UNANEDNIWNDINE
Project 1 Incidence and factors associated with dementia, chronic kidney disease, diabetes and
cardiovascular diseases in an adult Thai population in Ubon Ratchathani: data from annual health

examinations and medical records

Background: No evidence exists to describe the incidence of dementia, chronic kidney disease and
stroke in a Thai general population. There is no evidence to examine risk factors for dementia in a
Thai general population. Although some previous studies have reportedly investigated the incidence
of cardiovascular disease (CVD) and diabetes, they were mainly done in worker cohorts, such as the
EGAT cohort (70% of the cohort being males), which may not be a good representative of a general
Thai population. Finally, there has never been a population-specific risk score for stroke prediction

and no evidence on its potential use in the modern and contemporary Thai population.

Objectives: 1. To examine the incidence of physician-diagnosed dementia, diabetes, cardiovascular
disease and chronic kidney disease in a Thai general population
2. To identify factors associated with the risk of developing dementia in a Thai general population 3.

To develop and validate the stroke risk score in a Thai general population

Methods: Data on 768,002 men and women participating in the Health Check Ubon Ratchathani
Project in 2006-7 were merged with diagnostic information from hospital’s electronic medical records
in the following 5 years (2006-2012). Using a retrospective cohort study design, we examined the
cumulative incidence and incidence rate of dementia, chronic kidney disease, diabetes and CVD,
including stroke and coronary heart disease, over 5 years. We also examine factors associated with
the risk of developing dementia and cardiovascular disease using multivariate cox proportional hazard
regression. Lastly, we developed a simple stroke risk score in a first half of this Thai general
population (Derivation cohort), using Cox regression and computed 5-year probability of stroke. We
tested the risk score in the second half (Validation cohort) using discrimination (area under the
receiver operating characteristic curve, aROC), calibration (Hosmer-Lemeshow chi-square statistic), the
goodness of fit after cox regression (Gronnesby and Borgan test) and global model fits (Bayesian

information criteria, BIC; and Akaike information criteria, AC).

Results: From 761, 935 individuals free of physician-diagnosed dementia, 519 developed dementia
from 2006 to 2012), the cumulative incidence of 0.068% over 5 years. Over a total time at risk of
4,407,201 years, the incidence rate of dementia was 0.12 (95%Cl 0.11-0.13) per 1,000 person-years.
Factors independently associated with the development of dementia were increasing age, diabetes
and lack of physical exercise. The incidence of diabetes was 2.20% over 5 years, accounting for an
annual incidence of 0.44%. The incidence rate of coronary heart disease was 0.62 (0.60-0.64) per

1,000 person-years. The cumulative incidence of stroke was 0.55% over 5 years. Over a median



follow-up of 5.80 (interquatile range 5.61 — 5.94) years, with a total time at risk of 4,394,138 years,
4,151 individuals newly developed stroke. The incidence rate of stroke was 0.94 (0.92-0.97) per 1,000
person-years. A simple stroke risk score was developed and validated. The stroke risk score was as
follows:
Stroke risk score = 0.0584 x Age (years) + 0.4538 x sex (Male=1) + 0.0040 x SBP (mmHg) +
0.2886 x Hypertension (present=1) + 0.5214 x Diabetes (present=1) + 0.0266 x BMI (kg/mz)
- 0.0039 x exercise (if exercise 1-2 days/week) | -0.2827 x exercise (if exercise 3-5
days/week) | -0.3179 x exercise (if exercise >5 days/week)

The 5-year probability of stroke was calculated using the following equation:

EXP(Risk Score - 3.803808)
The 5-year probability of stroke = 1 - 0.9936

The risk score had a good discrimatory ability (@ROC = 0.761). It was poorly calibrated, with
overestimation of risk of 56%. The global model fits were moderate. Analyses on the incidence of
chronic kidney disease has not been completed

Discussion: In this Thai general population of Ubon Ratchathani, the incidence of dementia was
modest and its independent risk factors included increasing age, male sex and lack of physical
exercise. The dementia incidence was significantly lower than that of Western countries. The
incidence of diabetes was relatively low compared to that of Thai worker cohorts reported in
previous studies. This might be due to the difference in diagnostic methods and populations studied.
The incidence of stroke was comparable with that of White and Asian populations. The simple stroke
risk score using simple and routine risk factor data was developed and it performed satisfactorily well
in predicting stroke over 5 years in this general population. Development of a biochemical-based
stroke risk score and application in practice via paper-based or online use merits further investigation.
This is among the first to examine the incidence of these cardiometabolic diseases and their potential
risk factors in a Thai population.

Future plan: To complete the investigation on the incidence and progression rates of chronic kidney

disease and the development of biochemical-based stroke risk score and its online version.



Project 2 Impact of physical activity and dietary interventions on prevention of dementia, chronic
kidney disease, diabetes and cardiovascular disease in a Thai general population in Ubon Ratchathani:

cluster randomized controlled trial

Background: Dementia, diabetes, chronic kidney disease and cardiovascular disease (CVD) share
common pathophysiology, possibly through metabolic stress. Multifactorial individual-level
interventions including lifestyle modification have been reported to reduce risk of diabetes and CVD,
mainly in high risk population and many done in clinic settings. Attempts to prevent dementia /
Alzheimer’s disease (drugs and supplements) in individuals have not been successful. Little evidence
exists to describe the effect of community-based lifestyle interventions on risk of dementia and such

NCDs in intermediate risk middle-age and elderly populations.

Objectives: To study the clinical and economic impact of lifestyle modification program on the risk
of developing dementia, diabetes, chronic kidney disease and CVD in a cluster randomized controlled
trial

Methods: This is a cluster randomized controlled trial to compare the development of dementia,
diabetes, chronic kidney disease and CVD over 10 years between 30 villages which receive specially
designed lifestyle modification program (Intervention group) and 30 villages which receive health
promotion in normal practice and settings (Control group). Villages were selected using multistage
stratified random sampling from 25 districts of Ubon Ratchathani. Men and women aged 45-75 years
without the above diseases are to be invited. A sample size of 4,000 individuals is required to attend
screening at baseline to assure 3,600 individuals enrolled in the study (1,800 individuals in
Intervention and Control groups). Main interventions to enhance physical activity and healthy diet
were developed and tested before enrollment of participants. Physical activity and dietary
interventions will be given in the Intervention group for 3 years. Primary outcome is incident dementia
at 10 years. Secondary outcomes include incident diabetes, cardiovascular disease, chronic kidney
disease and mortality, which to be assessed at different time points. Tertiary outcomes include
cardiovascular risk factors and health behaviours assessed at 1 year after the start of intervention

program. Intention-to-treat data analysis is planned.

Results: Ethical approval from Sanpasitthiprasong Hosptal and Ministry of Public Health’s ethical
committees was granted in June 2015. 15 districts were randomly selected from 25 districts of Ubon
Ratchathani, stratified by levels of income per capita. Four sub-districts (Tambon) were randomly
selected from each district, and one village was randomly selected from all villages in the catchment
area of each sub-district (also local health office), resulting in a total of 60 villages selected.
Development and testing of interventions and related tools were completed. Physical activity
intervention is comprised of assessment and brief individual-tailored counseling using a newly

developed interactive program of the Thai version of the Global Physical Activity Questionnaire



(Interactive GPAQ or iACTive), group counseling, knowledge management and creation of platform for
discussion and planned solution by community, leaders and local administrative organization to
promote physical activity. Dietary intervention include assessment and brief individual-tailored
counseling using the newly developed Dietary Assessment Scanning Calculator (DISC), group
counseling, knowledge management and creation of platform for discussion and planned solution by
community, leaders and local administrative organization to promote healthy diet. The Interactive
GPAQ and DISC were piloted in a sample of 20-30 health care officers and health volunteers in April,
August and November 2015. Following corresponding adjustment, the two tools showed satisfactory
test results and are ready to be used. Training and certifying key research assistant team from 60
villages, which included 60 health care officers, 120 health volunteers and 60 community leaders,
were completed in January and February 2016. Enrolment will start on 1" March 2016, and it is to

take 12 weeks to enroll 4,000 participants from 60 villages.

Discussion: Albeit some delay, key milestones in selecting participating villages, preparing research
tools for assessment and interventions, training of research staff were reached. In effect, the
enrolment of participants has been delayed from the planned schedule. Main obstacles included
ethical approval and time-consuming development and testing of context-specific research tools.
Innovation on strategy to assess and counsel individuals about their physical activity and healthy diet
though the interactive GPAQ and DISC has been made.

Future plan: To start enrolment of participants and complete baseline assessment within 12 weeks

from March to June 2016, followed by planned interventions.
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4. 1A3990NUNIYAMULE YD ILSANADALADAFUDY

4.1 WAULAEYAFDULATDILDINUNIEANLERI LS AYA DAL DNALD 981398 (Simple stroke risk

score)

dmsunmsiauuaznadeursesilievhuisanudsslsanasadenauetateine (Simple stroke risk
score) 1y AemsimuLaznadeuIAsesiovusmdslsAasnEenanes TngldFuusetseain
nsNUsEIR #519919018 llsaunanisasiamaganil negideladiunsimuuasneaeulueatadas
Ussnsftorguinndt 30 Tauly S1uau 529,837 au ilefinsandadiiteyatadesrie fo a1y e nis
quw‘% MshLLeaneged nseenmainiy MIuslaremsaNd Msuslaremnsmudn Anuduladi
Faledn seaudviinanie wazduingoulel 91U 46,552 au wideanaadasusevinsfinyiaang

I1U3U 483,285 AU

Mnoranaiasiidteyansuiuiliflsavasndenaues a asus 483,285 au fftaelmilsaviass
Fonauesdaudu 3,799 AU AaeATAINITAAAILRAY 5.77 (SD 0.30) T uasiiAsisogiutieszesiaan
M3AnAIUINAY 5.80 (interquatile range 5.61 — 5.94) lneAnidugtfinisalasaainfiu 0.79% A18n31
gUAin130] (Incidence rate) vaslsAviaanidonaues ARBATIIANMSARI LT INTILR (Total time at
risk) 2,787,411 person-years {5Uaelnd 3,799 au Aondu ans1aUAnnsal 1.36 (95%Cl 1.32-1.41) per
1,000 person-years

lumsliesgiralunsnsiauiuasnageunIsdevinennudedlsaviasndenaueiu §33ulaviinis
duusnessoranadnsdu 2 nguaruiuming du lneWmuesesdlovueaudedsavasndendusdly
nauASILsN (Derivation %50 Development cohort) 241,643 AU LagyadaULAIailayuIgAUFEelsA
naandananeslunguAsamas (Validation cohort) 241,642 au lagnudnsass cohorts Ianwaueiialy
anwaueTaTaldemIaunTuadn WaANIIUAUAIN LaSHAN1INTIINTIATMTDUAY snyiuiiestadeLfen
A o = v v a a I . . a1 a 1 . . [ 4
ANNU AB TEAUATUNIANTEY V1N validation cohort dALRaY BMI g4n31 Derivation cohort tanuay
Aanandlunisnd 10 uag 11
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A5199 10 wansdnwazUIUsEansiu Development wag Validation cohort Tun1s@nwiiiewmuiag
NadsulATBslovugANIdslIANasnlADnaLBI0E19918 (Simple stroke risk score)

AnwaEUITUINT Derivation cohort Validation cohort p-value
(241,643 Au) (241,642 Aw)

Male sex, n (%) 115,403 (47.8) 114,849 (47.5) 0.111
Mean age, years (SD) 48.7 (13.7) 48.6 (13.7) 0.399
Age group, n (%)

30.0-44.9 years 112,847 (46.7) 112,926 (46.7) 0.489

45.0-59.9 years 77,726 (32.2) 77,609 (32.1)

60.0-74.9 years 37,393 (15.5) 37,634 (15.6)

> 75.0 years 13,677 (5.7) 13,473 (5.6)
Mean systolic BP, mmHg (SD) 119.2 (13.1) 119.2(13.1) 0.353
Hypertension Classification, no (%)

Normal 80,553 (33.3) 80,797 (33.4) 0.279

Pre-hypertension 128,368 (53.1) 127,789 (52.9)

Stage 1 hypertension 27,182 (11.3) 27,393 (11.3)

Stage 2 hypertension 5,538 (2.3) 5,661 (2.3)
Mean BMI, kg/m’ (SD) 22.67 (3.17) 22.70 (3.20) 0.011
BMI category, no (%)

15.0-19.9 kg/m2 42,753 (17.7) 42,716 (17.7) 0.538

20.0-24.9 kg/m” 154,778 (64.0) 154,516 (63.9)

25.0+ ke/m’ 44,112 (18.3) 44,410 (18.4)
Mean waist circumference, cm (SD) 76.9 (8.4) 77.0 (8.5) 0.210
Hypertension, n (%) 35,792 (14.8) 36,102 (14.9) 0.210
Diabetes, no (%) 11,692 (4.8) 11,672 (4.8) 0.894
Obesity, no (%) 44,112 (18.3) 44,410 (18.4) 0.267
Central obesity, no (%) 43,533 (18.0) 43,805 (18.1) 0.309
Fasting blood sugar*, mg% (SD) 92.5(21.3) 92.5(21.3) 0.644
Total cholesterol’, mg% (SD) 156.6 (35.8) 156.7 (35.9) 0.393

* Jurnadevesenaasinsiifing Fasting blood sugar $1uau 175,073 AU

" Huanaduvesenaiainsfidna Total cholesterol $1uau 145,215 Au

NUELYR Hypertension classification WURILLLINIG JNC8 Obesity Aa Adwstiunaniy (body mass index) 11nna1 25
ke/m’ \nauiin153Tads Central obesity Ao mAveTidusauLemNNTT 90 WURWAS uazwAdeidusouLDININNT
80 L9uALIAS Diabetes waz Hypertension saAufissnuindulsaogifuse




M5 11 Snuaignginssuaua nuesszunslu Development uag Validation cohort Tun1sfine
WaNRILLazagoULATRaYINUNeAUERlsAYaDRAIR ondNBI981998 (Simple stroke risk score)

AnwaEUITUINT Derivation cohort Validation cohort p-value
(241,643 Au) (241,642 Au)
Smoking, n (%)
Never 209,421 (86.7) 209,460 (86.7) 0.986
Occasionally 16,786 (6.9) 16,764 (6.9)
Regularly 15,436 (6.4) 15,418 (6.4)
Alcohol drinking, n (%)
Never 182,971 (75.7) 182,889 (75.7) 0.981
Rarely 50,258 (20.8) 50,343 (20.8)
1-2 times/month 4,996 (2.1) 5,040 (2.1)
1-2 times/week 1,787 (0.7) 1,750 (0.7)
3-4 times/week 1,020 (0.4) 1,009 (0.4)
drink every day 611 (0.3) 611 (0.3)
Consider themselves consuming
high-salt diet*, n (%)
Yes 236,224 (97.8) 236,155 (97.8) 0.510
No 5,419 (2.2) 5,487 (2.3)
Consider themselves consuming
high-sugar dietT, n (%)
Yes 237,316 (98.2) 237,251 (98.2) 0.489
No 4,327 (1.8) 4,391 (1.8)
Physical exercise, n (%)
no exercise 50,887 (21.1) 50,802 (21.0) 0.712

1-2 days/week

35,561 (14.7)

35,513 (14.7)

3-5 days/week

132,814 (55.0)

132,711 (54.9)

>5 days/week

22,381 (9.3)

22,616 (9.4)

* ineuveseraadasiedefauiiin “aufndl aanduauuilnaamsiaudansely?”

T o o Y o {1 a = 9 I
ﬂ’]Gl’e]‘UsU’rN’e]’]ﬂﬂﬂllﬂima%aﬂmﬁmﬁ’ﬂ “ﬂmﬂﬂ’)’l ﬂmtﬁucﬂuuﬂﬂﬂE)’WI’]?WJ’I‘IA‘\]G]M%EJIM?”
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4.1.1 NMSWAIULATDILYINUIYAMULESINISINALSANADAEDAALDIDENY
nMINAILIAI Bl usANUIEINISIAALIANaRLA DAL 18819918 (Simple stroke risk score) Tu
Derivation cohort 1u lngfidunaunisaiunisasnabull

Fuit 1 Anweuduiuduestladosneg (Potential covariates) fumsiinlsaviaonidesauss Tne
Univariate wag Multivaruiate Cox proportional hazard regression wiefnwmiasefiduiusiunisiia
Tsanaenidenayes ndsnsmuaudvinavestadoidesing lnsdmuatadeniinrudiusiuninielse
vaondenaetaIntumne Univaraite Cox proportional hazard regression fien p<0.1 aglasunsily
mmnaduiusiunsinlsanaendenauasluduney Multivaruiate Cox proportional hazard
regression FuaglanduusEAnSAUELTLS (B-coefficients) wa Hazard ratio nSeue 95%

confidence intervals

ufl 2 \Genaunnsfiifian Wi preferable model 9Mnaun1suie model madendneg Tnefansan
W3sulsuAniainanuannsalunsyiune (Measures of predictive ability) e LA
discrimination (A1 area under the receiver operating characteristic curve , aROC), calibration
(Hosmer-Lemeshow chi-square statistic), the goodness of fit after cox regression (Gronnesby and
Borgan test) LazA1 global model fits (Bayesian information criteria, BIC; and Akaike information
criteria, AIC) uaﬂmﬂﬁlﬁaﬁﬂmwa%qﬂ’]ﬂﬁﬁl,wiazammiﬁﬂmammL?%aaiuLaﬂJUﬁﬂ’a AIudavinisiny
NSUSBULTIBUAT Net reclassification improvement 39 NRI 521274LLAaR199 fae)

fuil 3 thenduussandanuduius (3-coefficients) vesdadeiimuduiusosradifoddynvadinly
Multivariate Cox proportional hazard regression 1aILIE@NATTVINUIENISIAALIAYADAEDAZLDY Risk
score Tneidasduld p-coefficients iuspnluaunisvhuismiudsmainlsavasaidonaussds
fheesaunsR el

Risk score = (X; x 1) + (X3 X B2), ..., + (X, X )
A A ) . Ay w sw a - = o o
WI9 Xy, Xy, .y X, ADAIUIE 04 baseline NduRuSiUNSIAnLsANaDaionaNes visatadevinueg
(predictors) Wag By, Ry, ..., By ABANENUTEANSANNAUNUS (estimated coefficients) dwsullade
MuwaIaun 1 89 p

LLazi%LWﬂﬁﬂﬁiﬂu Framingham Study (D’Agostino RB, Sr, Vasan RS, Pencina MJ, et al. General
cardiovascular risk profile for use in primary care: the Framingham Heart Study. Circulation. 2008;
117: 743-753) IUﬂ"Iﬁﬁ']u’Jmﬂ’J’]ﬂ,JL?i&JQ‘Vi%%ﬂi’]ﬂ?ﬁl"{ju%%]EJ@%“U@Qﬂ’ﬁLﬁﬁ‘ITﬁﬂ‘Via@G‘ILﬁ@ﬂﬂm@ﬂiu‘mﬂi%ﬂ%L’Ja’W
5 U (5-year stroke probability) ?qumﬁaﬁwmmlﬁgmmuﬁaﬁ
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EXP(Risk Score - Mean of the Risk Score)
The probability of stroke over j years = 1 - S(j)

Lma S(j) AeA" survival function Tuaae j U AsEITAN risk score WihAuANABT04 risk scores Tuuszrns
‘Vl\‘mllﬂ

Han1sANwgURnisalvedlsavaanianauatluy Tu Derivation cohort Wu31 AaeAYIwisegIUIAINTT
Annnu 5.80 U Anvluszee time at risk iU 1,393,990 person-years fifUaelsevaenidonduetsiy
Tty 1,884 518 Andusnsigufinisel 1.35 (95%Cl 1.29-1.41) per 1,000 person-years

PNATANINIANUFURUS LA8N15IATIZINAT hazard ratio Wy R-coefficients WSaNAT 95%
confidence intervals ﬁ’jﬂu Univariate wag Multivariate Cox proportional hazard regression Wuin
Hadeifanudiusiunisinlsavaonidendueteaiidodfameada liun o1y e anuduladinda
lndn Tsaanusuladings lsaluminu sedudviiananie uagszduniseanindaniey (M15199 12) Toe
ansaas AN IEANLE NS inlsAvaanEenaualda

Stroke risk score = 0.0584 x Age (years) + 0.4538 x sex (Male=1) + 0.0040 x SBP (mmHg) +
0.2886 x Hypertension (present=1) + 0.5214 x Diabetes (present=1) + 0.0266 x BMI (kg/mz) -
0.0039 x exercise (if exercise 1-2 days/week) | -0.2827 x exercise (if exercise 3-5 days/week) |

-0.3179 x exercise (if exercise >5 days/week)

ToyaaNUszynslu Derivation cohort WuA1 survival a1 5 T ity 0.9936 uagiadeves Stroke
risk score yNAU 3.803808 MILUAILITOATLINAIILLELIIBLENEUBINISIAALSAVIADALEDAANDI LU
sv8z17a1 5 U (5-year stroke probability) lassaun1stisaisil

EXP(Risk Score - 3.803808)
The 5-year probability of stroke = 1 - 0.9936

TngransnageumELsaluNITIWIeuse predictive ability was stroke risk score Huanslifiuda
Simple stroke risk score fiWanTui fuszansamlunsvhuenisinlsavasnidenauadldd fo
stroke risk score ummmﬂuﬂmwﬂLL&Jwiu‘mwcwmum@ﬂummﬂmmmkwaamLaamamaﬂlmaaluiumum
(Discriminatory ability) Fawanslae A1 aROC Wiy 0.761 (0.749-0.774) Taenuin stroke risk score 7
Wantulmifisssdiumanudoweninlsavasndendueaivainaudugss (Overestimation
of risk) Uszainad 56% (1.06% vs. 0.68% T 5 ¥) Tngasdnsussdiumanudsmeaislsanaoniion
aupAuainanudusiannianlunguiirandesionisiinlsags (Top quintile of the risk score)
wandlag Hosmer-Lemeshow Chi-square fiftfudndioynnsada Javianefis poor goodness of model fit
98135791 Hosmer-Lemeshow Chi-square LﬁuaaﬁﬁﬁﬁmmaQuuwﬁﬂ%aﬂﬂﬁﬁﬁﬂ Logistic regression
Fuduadnnid bias Tunsdnsfnwmnanudefifinnsandeaves time at risk Ingld Cox proportional
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hazard regression fedadniasanann isedslduansafiadiléiain Gronnesby and Borgan test Faidu
AR goodness of fit 189911N"15%11 Cox regression FafinsanSeves censoring over time 778
a8n3lsfinu feAn Gronnesby and Borgan chi-2 fitfuddayvnsada Seuansin stroke risk score i
goodness of model fit liifaedin (5197l 13)

wenaNEITelaAnwAGlobal model fits Fauananalaean Bayesian information criteria (BIC) Uay
Akaike information criteria (AIC) #ailalUTaUEUAUANN1IAITDNDULAINUIE goodness of fit 7
A1 Taendlaugugdou (Model complexity) laiunniin

4.1.2 ﬂ'ﬁV]@ﬂa‘ULﬂ%‘@ﬂﬁ@ﬁquqﬁlﬂquL?%ENﬂ'ﬁLﬁﬂiﬁﬂﬁa@ﬂlﬁ@ﬂﬂﬂ@ﬂ@ﬁhﬂd’]EJ
nMsvageuLAesdieviunemdsinsiAnlsavaenidenauategisding (Smple stroke risk score) Tung
UszannsBna3ciieie Derivation cohort Tnefinmsiiasgvimenditfaeuaunsalunsyiueves
dunsld uenannilazsntsAnwmen sensitivity, specificity, positive/ negative predictive values,
false positive wae false negative dMFUYAFARAIIY VBIAN risk score

Han1sANwgURnIsalvedlsavaanianatetluy Tu Validation cohort Wu31 AaeAwElisegILIAING
Annnu 5.80 U Anvluszes time at risk @iy 1,393,420 person-years fifUaelsanasndenduss
selviintu 1,915 518 Anidudnsiatifnisal 1.37 (95%CI 1.31-1.44) per 1,000 person-years

91nMthaunIs Simple stroke risk score fifandusmaaauszansnwlunsiunglsaaanien
duadly Validation cohort wu3n Tnesaa Simple stroke risk score fiwamnt finTuansalunisuen
spvhegiAnuaylsiiinlsaviaendonanodiuounanldd Fagldaina aROC wiidy 0.756 mauiuanslu
#5197 13 Tawenaiinig Overestimation of risk agts uenaNilideldasransiuiouiieunnudesdi
AARZLLANNNSIA risk score (predicted 5-year risk of stroke) fughsimsinlsaTiinTuaslu
Validation cohort (observed 5-year risk of stroke) wgnn1d Quaintile W84 stroke risk score in
Validation cohort faguit 7 BsAuansliiiuii risk score fianntulmidiinig Overestimation of risk
ogjting 1hlugiaiauouugiiin n1saih Simple stroke risk score dlUldag#owiN1sUS Calibration
fou nsawglulszmnsidssiuanudssiugulunsialsaaonausaumnddluanussmnsineily
Jw¥aguaTwsit efinrsannst stroke risk score fandmaunld Aaadindiunazd sensitivity was
specificity Aoutn9f fio A risk score 4.3912 FanserfuAn 5-year stroke probability (iU 1% fawan
Tupsnadt 14
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A15197 12 Uasendunusiuanudeauadnisinalsavasndanauassiglulu Derivation cohort (N=

241,643 au) lu Univariate wag Multivariate Cox proportional hazard regression

U3y Unadjusted hazard Adjusted hazard R coefficients
ratio (95%C]) ratio' (95%C1) | Tu Multivariate
regression

Age, for every 1 years older 1.061 (1.058-1.064)* | 1.057 (1.057-1.063)* 0.0584
Male vs. Female 1.422 (1.296-1.558)* | 1.574 (1.436-1.725)* 0.4538
Systolic BP, for every mmHg higher | 1.020 (1.018-1.023)* | 1.004 (1.000-1.008)* 0.0040
Hypertension 2.108 (1.904-2.334)* | 1.334 (1.167-1.527)* 0.2886
Diabetes 2.534(2.199-2.919)* | 1.684 (1.455-1.950)* 0.5214
BMI, for every 1 I<g/m2 increasing 1.003 (0.989-1.018) | 1.027 (1.013-1.041)* 0.0266
Physical exercise

Nno exercise 1 1 0

1-2 days/week 1.002 (0.874-1.149) 0.996 (0.868-1.143) -0.0039

3-5 days/week 0.685 (0.614-0.764)* | 0.754 (0.675-0.841)* -0.2827

>5 days/week 0.652 (0.542-0.786)* | 0.728 (0.604-0.877)* -0.3179

Waist circumference, every 1 cm

1.008 (1.003-1.013)*

not selected

Obesity

1.093 (0.976-1.225)

not selected

Central obesity

1.085 (0.968-1.216)

not selected

Smoking, n (%)

not selected

Never

1

Occasionally

1.004 (0.839-1.202)

Regularly 1.266 (1.071-1.197)*

Alcohol drinking, n (%) not selected
Never 1
Rarely 0.733 (0.649-0.829)*

1-2 times/month

0.671 (0.462-0.976)*

1-2 times/week

0.603 (0.313-1.160)

3-4 times/week

0.815 (0.388-1.713)

drink every day

1.364 (0.649-2.866)

High salt diet, Yes vs. No

1.191 (0.902-1.574)

not selected

High sugar diet, Yes vs. No

1.052 (0.757-1.463)

not selected

T
* pvalue < 0.05,  adjusted for all covariates in the table
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131971 13 Predictive ability vesaun1syunsamudssnisiinlsanaondenauosiifiaszad
(Preferable model) 11 Derivation wag Validation cohort (N=241,643 way 241,642 Au)

Measures of predictive ability

Derivation cohort

Validation cohort

aROC

0.761 (0.749-0.774)

0.756 (0.750-0.772)

Hosmer-Lemeshow Chi-square

624.57 (p<0.001)

517.53 (p<0.001)

Gronnesby and Borgan test 969.94 (p<0.001) 701.43 (p<0.001)
Akaike information criteria (AIC) * 45,613.93 46,575.34
Bayesian information criteria (BIC) * 45,624.33 46,585.73

nueLne aROC = area under the receiver operating characteristic curve

* lower values of the AIC and BIC suggest a better model fit.

gﬂﬁ 7 AsMlUSBULiEU predicted AU observed 5-year risk of stroke Lun®AIL Quaintile V83 stroke
risk score in Validation cohort (N= 241,642 A1)
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Quintile of stroke risk score

m Predicted stroke risk at 5 years

@ Observed stroke risk at 5 years
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M13199 14 A1 sensitivity, specificity, positive/ negative predictive values, false positive Wag false negative dnSuAfAnsIee Yo9en
stroke risk score W3aueN 5-year stroke probability aSegazlulszunsiilan risk score aInI1IAAAAINGT

Calculated risk | Calculated 5-year | Percent of the Sensitivity Specificity Positive Positive
score stroke probability population predictive value likelihood ratio
>3.4235 >0.5% 80% 0.966 0.202 0.011 1.210
>3.8962 >0.6% 60% 0.897 0.403 0.014 1.503
>3.8962 >0.7% 60% 0.897 0.403 0.014 1.503
>3.8962 >0.8% 60% 0.897 0.403 0.014 1.503
>4.3912 >0.9% 40% 0.777 0.604 0.018 1.960
>4.3912 >1.0% 40% 0.777 0.604 0.018 1.960
>4.3912 >1.5% 40% 0.777 0.604 0.018 1.960
>4.3912 >1.6% 40% 0.777 0.604 0.018 1.960
>5.1104 >1.7% 20% 0.547 0.803 0.025 2.781
>5.1104 >1.8% 20% 0.547 0.803 0.025 2.781
>5.1104 >1.9% 20% 0.547 0.803 0.025 2.781
>5.1104 >2.0% 20% 0.547 0.803 0.025 2.781




