AU TTUURI BT

S189UANUNTNLNIVILATINISIVYTOUSLEZLIAN 12 LHDU

naveINsaaniaawazn1suslnnemnsrensiialsaauaaden Tsalasese
lsatwnu uazlsarinlanazvaaaganlulseynsineludwminguasnusil
(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 Ratchathani)

TasenTssiastias Un 2

(aufidennas 254, 59-069)

Tng A.UN.UT8ES] Yauiin Lazane




GUETY

wih

unAnga 9
unagUiilansdeasgansnsae 16
nsuRuieinanuiTeluldussTeviase 17
wuusesuanufitmtilasinsadeiiunsaduayuainaniuisessuvasisugy 19
syuaufnavinsaniufanssulasannsided 1 25
ayuanufnavinsduiufanssulasannsided 2 27
suazBeanansAiunsidelasanisi 1 28
1. MafnugiRnisaivedlsalnizess 29
2. ipdesileviuneanundsimsiinlsavasnidenanssuudunesidn 32
3. ipdesdievihungeudsinmsiinlsavasaideniile 35
4. \pdesiieviuneeudssnmaiinlsavasaideniiilauudumesids 40
5. asqﬂiwmumﬁ%’a{]q;mLLaz{Jﬂéﬁ'&JL?iwuaﬂiﬂlajﬁwiaL'%@%’%ﬁamﬁ’]aaﬁuim 45
suazBeanansadunsidelasanisi 2 a6
1. ngusege nMsiudeyasiatadag wasduiindeya o baseline 48
2. dnousuilusitnuy (Refresher course) dmiudmihiigaaeiae 51
3. msifuteyaideludi 2 63
4. Wianssumasosiaidleduenaadaslumithundumaaesis 30 mjtiu 70

4.1 nsantunsiasinsusudsunganssuauainluguyuriuyssiaumytnu 72



#1508y (si9)

Wi

4.2 M3UszRIMIIansAIsiFesmsuiuAsungAnssuguamite deaiulsa 75
5. dinaian1ia1wITelu 60 vyfunu (Site monitoring visits) 88
6. MINATIEItoyalUTeUBUaNYMrIalnslundunaaeIwaznauAIUAY 94
7. UszAvBnimvesfanssumsuiuasidtindes il smannuedn 99

8. UszanSnmuasnanssuni1susulasuindinmanisinalsauininunazlsanllawasviaaniisn 100

9. NANTENUMBATEANARSVRIVBININTTUNSUTULURBWInTInsian1sUasiulsauvunag 101

lsavlakazviaaniaan
10. 99310ANUIIY 104

AMANUIN 106



GUEVAV M FRN

ANS199 1 ANUNINLNYININTTUINY IASINNSINEEREN 1

[y

AN 2 ANUNINTNVBININTTUIIY LASINISINLLBYN 2

dl L2 va L3 dg/ 4 U :J’ L2 QIJ
$19199 3 @GlﬁﬂaU(ﬂﬂ’ﬁmsU@QIiﬂl@Li@iﬂiua’m’]ﬁmﬂiﬂﬂﬁﬂﬂLLﬁSG]’]%Jﬁﬂ‘HﬂJSVI’ﬂULLﬁBIiF"l

Uszdivesonaasins 761,243 au Tusenined w.a.2549-2555 Tulasinis HCUR Study

M13°99 4 dns1gURnIsalvelsAlaTaSIINUAN YL N ANTINFUNINANY VOI0IEAIAS
761,243 au NRnM LIl w.A.2549-2555 Tulasin1s HCUR Study

A15199 5 Yadendunusiuanudsanisiialsavasaiianiilasigluuly Derivation cohort

(N=304,272 au) Tu Univariate taz Multivariate Cox proportional hazard regression

A1519% 6 Predictive ability ¥8saun15vinuIgaNUIdsInsiinlsAvasndoniilanieuseasa

(Preferable model) T Derivation wag Validation cohort (N=304,272 Tuwmag cohort)

A519% 7 Han1sALEuUMSinanssunaaedlunIngINvedlAsINITIdY Wisueunu

Wnnensaiduey

M13719% 8 lasen1snisusuildsunginssuavnmlugusulagldsuussanaasne

infrastructure/ capacity wgn31eLsaNETUIRAAETUFUA N

M13NN 9 dnwaienednuUszrInsvetsaalaslunyiiunguvaasiasngunIuAy

M1519 10 dnwardseIRn1nITUnng neRnTsUEuNINAIe NANITITIINMEY LaTHANTS

[y Y

aanaviesluanisiddgveseaadasiunyinunguneaesuasnguaiugy

M5 11 @0ULAVNIN ANBALNITINIALLDY ANNINTTA N1ILTUAT WazsEaU

aussaNnaNasvesaalaslunyiunguvaasasnguAIuAY

A a ¢ a o a o a
M1519N 12 ﬂ']i'lLﬂﬁ?gﬂL‘Uiﬂ‘ULV]EJ‘U?%@IUWQG]ﬂiﬁlI?jGUﬂ']W LLa%W]LLUﬁVI'NL@JWTU@aﬂELu

aranadastunydinundunaassuaznguaiuni lwdn 2 (n=973 aw)

a a ¢ = wa ¢ a S aa i )
M1519N 13 ﬂ'ﬁ'ﬂLﬂi']SMLUﬁEJULW'EJUQUWﬂ’]ﬁmﬂ’]ﬁlﬂﬂiiﬂ LLazmiLaEJGU’N]izmwmmaamﬂu

nUuNgunaaasanguAuay 1wl 2

M39 14 Msieseilesrudunuesiianssunisusuiswintiaedesiulee

P
21
22

30

31

39

40

71

72

96

971

98

99

100

101



dsUnygunmw

JUT 1 unugiiuansanuinntiveinisiedeyasin 2 wiads weasadugiuteyaide

=

U7 2 degraniiniuled Stroke risk score MIKldansansendayaladeiduwingg uaznsu

Y

SEAUAMUEIRBNSHNALSAABALGaRENDIUSTYY 5 U9

N Y 1 Y @ & o o U = a A o [
U 3 GI’J’EJEJ’NMU’]L’JUI"?J@ ?’WLLu%‘U’]ﬂ’]iﬂi‘UL‘UaEJUWE]G]ﬂﬁiZLI’sTUﬂWWVI"D’]LW’]%W’W&J?S@U@’J’]&I

Y

BENLRIGER

) Y 1

U7 4 fegnamiviules Heart risk score Mifldanunsansendeyatadeidessineg uaznsu

SEAUANULABFBNSIAALSAARAE DAL lUSTeY 5 V19t

JUT 5 shegramtniules AwugihnisuullasungAnssugunmiisinigaussAuay

Y

FENERIGER

Y I

3UT 6 fegnmihiiuled uansiuuginsiulasunginssuaunimiieanaiugu

JUT 7 unugiiuananisaanseauaznsduuiennguenatadasvedlasinsive

JUT 8 unugiiuviswansduwuenanadasiilasunisfiudeyanuide wensigdunelunsfine
T4 1 (Cohort 91 1/2559)

JUT 9 wnugfinansdnnuaaadasildsuiudoyanuide wensiedune Tuduavin 1 f

52 yaansanwludf 1 (Cohort 7 1/2559)

JUN 10 annseusuituyinszuiunsidudmsunugaieITeuasnuinguyy o iesuseu 1

Y Y

Wag 3 81A15 50 NITWIUNITTNAINT TN ATINANTUSaeA

JUT 11 ammiseusuituilnssuiumsidewasimungvsaansiugyieIde o 1sausy
wasugu aneuuiinAlng Smiauassudin

JUT 12 urugfiuvisuansdnauanaadasnlasunisinudeyainuide wensesnnely

AsANELUUN 2

JUT 13 nwAanssunisamsideunisiudeyaide a mainandiu vewiaadns

TAsIN15398U9

P
26

33

34

a2

43

44
48

49

50

56

58

63

64



d15Unygunn (sia)

JUT 14 n1nAINTsuNSAVANEINTID o 1aNeUIadnasigunImeaIua Wensaang

o

weslfuinisluoraadaslasansivetn 2

SUN 15 AnAanTsunsdsdnsIaiiensiamaieslfuinislsame unaassnansuseaea

= a & v v v Y]
E‘U‘W 16 ﬂ'TWﬂﬂﬂiﬁllﬂWiLﬂ‘Ule@%aIWEJsLGULL‘UUﬁ@'UE\I']NSU'E]lIUaVl'J‘lULLa%ﬂ'n%fjﬂJﬂ']WsU@ﬂ

1A59IN5I98TN 2 au Unuenanadms

d' a < v v v Y
U7 17 amdanssunsiiudeyalaglduuuasunudeyaluuazanvguainues

'
=

1A59M798UN 2 a0 TsanenunadaaSuavninsiua

SUN 18 amfanssunsussiiuaussanmanedlueiaainslasinsideti 2

JUN 19 anAanTsuUserun1sdnn1sausisesnsusuiswintiniedesiuln

]
=

JUN 20 awAanssunsanmuiimenanssaddeluiiug sw.an. wasndinuaidunisides 60
Uy

Y
JUN 21 Msileseidmguiunuresianssunisusudswitvinsenisdesiugiae

lsalanazvasndansiglnd 1 518

P

65

66

67

68

69
80

89

103



LHUSIUARY NAYDINTITDBNNIAALNITUSINADINSHNISINALSAALDUEaN 15AlALTsq

Tsaiumu waglsandlanazrasniaanlulszvinsingludminguasivsiil

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

Ratchathani (tavfitennas @25d. 59-069)

FolAsINTIegasneliNuIUIY

Tassmsfi 1 nMsfinungifinisaiuasdafeiisuiusiulsnavesden Tsalomnaidess Tsaiwmwmu uasiilauas
waoadenlulszrnsineludminguasenll lnglddayaanmansivguamdsedluasnysvidou
(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)

Iﬂiﬂﬂ’ﬁ‘ﬁl 2 Nﬁ‘UENﬂ’]i‘U%J‘UL‘Ual’&]uaﬂﬂiiiﬂ‘ﬂ’h‘iﬂ’]EJLLﬁ%’eJ'Wﬁ'ﬁ m'amsfjaqﬁunmﬁm‘[’:ﬁﬂamqﬁam Iiﬂlm%la%/\‘i
lsuvnu waslsemlawazvasnidenlulssynslvneludamninguasivsnil: 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)



L%

A A ya
AMYUVDNUNIY

3

Pu38dUNAN
aunulsAaUDuFULIUSNA Y

a a

A.UNUTEEST VAR (TNUILRNUIIUITY)

« 9 Y

v a

UN.FUANR aNSNasITU

9

a &

WY WA NOREEANIY
aurAulsAIITIRIYsmAlne
A.WEY. 29560 UBeNTIuN

ALUN.FBUIRY ALIIUNA

aunulseseulsauniusumealneg
3A.Ngy. 8UNNT Tanazngn

WA NEY. JEN 309TYUTHLEST

aurnulsaleawasemealne
FA.UNETANA NUAYLIEAFAS
HA.OT.NEY. DANT BIAAIDH

6.8 WY 259550 ToaNUNUAT

AUIANLATIRUND IR SURIUTALTE

NALAS. 301 UlURnIg

NIATVNIVAITATYUYY AULUNNERITHT
1597078572757

AUNITY LBNNAINT

faAdeluiiud

IsaneuIaasInansUszace

A3.uW. YTy Trungy (Fantnlasanig)
unse Wnua (1gsunmdlsaila)
UN.81AY 8158V IUUN (@18 5unndUszanmn)
WY WITUUTENT LAURUS (@18 3unnduszann)
un.diwwg waeddatiun (e1ysunndlsaln)
un.ANdY NsezAvlnyad (@esunmdauaniin

LU

l5aneuIagsIvysoil
AT.UNIU WYzAnena ({3

LATYFAIARNTATITUEY)

fufiudnmn
Professor Nicholas Wareham
Professor Simon Griffin

NA.AT. Jaa0 funlgviey

6

Wn.guR ey lyeiiyadng

q

HLTEIVIYVNLATIAIANSANSITNEUIN HITAP
F1InaIuaITITNgYIIIneUaTIveIl
UNGINT 80811 (Weunmg aea)

un.ale 13u3na (sesweunng aaq)



unAngan1E lng

lasimsii 1 ns@nwgdinisaluazTadenduiusiulsaanendeu Tsalnnnesess lsaummu uasila

= U U = Y v o = =
LL@S‘VI&EWILﬂ@ﬂiuﬂi%sﬁ’}ﬂil%ﬂiu%ﬂ%’mq‘lmﬁﬂ‘ﬁﬁ’?u IQEJIEU‘U@HG"D’]ﬂﬂ’]i@]ﬁ’)fﬂqsﬂﬂ’WWUizﬂ’]ULL@%L’J‘UiBL‘UEJu

lasensfl 1 Fadunsfinwgifinisalvedsalasess uazmsiaueediolunisiuneanudenisiinlse
vinanRonaNeIwazvaaniionila Inegligiuteya retrospective cohort vasUsensludaninguasvsiil
o a v @ (9 o‘d'gj v 1 = wa & A [ a d” [ d'qq (9
AdunsuaasanuingUszasaniagld nanife gufinisalvisednsinisiinvedsalagesimidedelussuy
Usnisguamundtudseunsineiulieliadn 9ndsewins 761,243 au dgUlelsalasesiseliiniu
24,248 518 AanlugtRnmsalazan 3.19% Turasaiuszanm 5 U wazdlofiansansseziiainishnmy
91anadnsvedy 4,393,592 U vinluladnsigufinisalivindu 5.52 (95%Cl 5.45-5.59) per 1,000 person-years
' = | wa ¢ EY; X o A A a a a val &

aglsinunudn gUAnsalvedsalasesigeunueny dupeeginn anudsdunmsialsagas gndu
Lsaiuvmusazlsarnuduladingedianudedunsialsalasesigainignlidulsregiawnu wasnuiinis
UsTnAaMsIALdaLLANULESURIN1SARlsALATS AUNTnISanaINIgaEaNaNINNIT 3-5 Tusa
duavidloUinmsnivedlsatiosas drunanisAinwiguifinisalvedlsavaeniioniila uaslsaviaendenauaivse
sungnusumalulssnnsingluiminguasissfifidindfesiutoyalusenang unn Inenuinidade
A8 9NNUIAUNUSAUAMULELIUDINSINALIANaDALAAFNDIwAL LSANADRALERATLY Uadawantulawn
91g7NNTY Ay 1saunanu lsapudulaings seduauiuladin seaudviliianie Wuseud uae
nseanmasnenliiieans lagaunistunisyinuielsaasnaoniilame

Heart risk score = 0.0580 x Age (years) + 0.5739 x Sex (Male=1) + 0.3850 x Hypertension (present=1) +

. . 2 )
0.7080 x Diabetes (present=1) + 0.0386 x Body mass index (kg¢/m") + 0.2117 x Central obesity
(present=1) - 0.1389 (if exercise 1-2 days/week) or -0.3975 (if exercise 3-5 days/week) or - 0.5598 (if
exercise >5 days/week)
TagaunsamuluALUIIzdureInsinlsAvasndanilalaainaun1si19asdl
. EXP(Risk S — 3.495455)

The 5-year probability of CHD = 1 - 0.9964 e

PNTayaning1 fIdslaiauasesllievugnNudsanITialsAraaniieniala WtRNANASae

° = a a A =3 ) vy ~
MugaNudsensinlsaaenidienauadluln 1 veensfny Usenvumlaansalddeyanniuuas
migielulgluniseuinn Tananauweaazinlsaasndonausd kazlsarasadanimialusuianly 5 U
2 Y a I~ ¥ 1 d" 1 [~ 1 gj [~ 1 a" 1 a a 1
Panthenlusevavils daaslulslovilunisvauinuesiundunguidssgwonsiialsaviol waz
p1avIsduasulviinIsUsuGsungAnssugunniieannudesraenIsialsavaoniiondausdsely

'
va LY [ a

wennil AnEIelaaun iussvvuaunsasuteyaruuziinsujiRnundumgivszauaubeaves

Y

AUl wavdanunsaneassliuinanladuniee Welrusaiulselovivesnmsdnnisiutadeidessngg luns

YwanANULELUDdlsAlanae



10

1A59N15938E089 2 NaYINISUSULUAEUNINTTUNNNIELAZDIVNS FaNT15U9NUNSHALlsAALDHDY 15ALH

5939 lsaumu waglsaiilanagvaenfenlulseunsine ludwminguasiystd

dmulasansd 2 FadulasamsAnyidouuunaaes Inguiuieuiiiou wazduiuungs (Cluster randomized
control trial) tieAnwiguaresnsUsulasuAaTIn (ngAnssuguam 4 waAngsy 1 ¢ sefuvesianssufio
spiuyana seRUATIGeU SEfunguuazniansANg uazsEAuUszvIAL) Aemsiinlsraueaden Tsala
3033 Tsmuwmu uadlsailauasviaenidoslulszensingludminguasssd TnsldGuiudeya baseline
Wiefansedluenanading 3983 s18 nideuiiunau 2559 §1 nsngiau 2560 tneflenanatiasiioan 3505 e

=

fnuandinswuinauifndazaneen lnelonaainsdiuiu 1,767 uag 1,738 seluvgiungunaaes uay

A
naumUANANLEIFU oraadasTaesnguiidnuarnsdieUsrrng UssIRduiuasuss SRasountaitli
WANANNAY ﬁy’qaamzjmﬁizﬁuﬁaLLUsmaﬁaaUﬁﬁ’ami 2 baseline lalunngnaiu (lidnaudu Fasting plasma
slucose, HbA,., and LDL cholesterol) wé’amﬂﬁ?uﬁaﬁmLﬁu%ga%’ﬂuﬂﬁ 2 dadunsnrafamaluadsi 1
thues Inglunrmildtihunomadinslungunaasslisuiansaniieusuasungnssuguawluynsysud
Ny sudsnsliduSnunaeynranusefuaadseamginssuguamm Aanssunsideuthy Aanssy
nauLarMsinnIeN warAanssusziulsznay Tnsflenanadaslunguaunuildunisquanunuujin
Uni lesaneudndnlumsiiudeyaludial 1 villiiaAdeanmnsafiutoyaludil 2 elueianatas 985 510
ity egndlsfinuinddeldusunssuunmsmalfudeyanisinmunisiialsn Taokiunszuumsinmalag
frneAteRoneuiauasdminmuassaguinyuluiuiivgtiueine uanfudeyanisitadelsaumiu
waglsailauaznaeniiensielnl uaznisidedinlutinaiinanasuiiudmivenaalinsnnse Ha
nsRnwmUI saentsnaiiinsiasuenaalinsiderisaeandy fanuunnsiseafiumisduaiiiddy
sgwhsiadesngu fo oranadinsndunaassdiszdu HDL cholesterol figenh uaziisedy Triglyceride isindn
ananadnslunguatuaueslituddgvneada wilinuaruunnsslusedu Fasting blood sugar wag LDL-
cholesterol iilafiansaniazesgiinisainininlsa wuihifauuanidugiinisainainlsawmiu
uazlsavlauazvaemidenssninmythunaumaassiaznguniunm Ssdnmiainazidunainnisiszeziom
Tunsfinmuuaglvifanssumasesidunnndadisutussesnafana 10 Bfdwualilumsfenumadnsvdn
o1vilvdslidiunavesfianssumaaesdenuidswensifnlsa LilesnuanisAnwiFosssansnmitling

VA v v

audana1 MbigdedslianansavimsiieseinansenunaATegansegegnaasauysaila

faudedinnuartindidmun lassnmsanunsasdunisuasiinnunrmiilunssuiunisdifgsingg lidnee
< < Y Ya = 1% a v [ < (Y = =
Junsiuteya mslinanssunnassmiuiausuly wagmfanunaanslidnasidusiudsmanni uas
naansnisintsalasulusserau lneagulugisnsinnusseglienind fuddnasnuieraadinsngy
neaedisEAUmLUITIaNnIUeANUMIATUBIUSsUTsUAuanasiasnauaturn delinuannuunnsngly

gUAnsalvisenudedlumsiialsnuvn waglsaiilauaznasndonssninenaalinsvisaengy N1y



11
Joyaiiefnnuradnslusyezeniuivsdiglidausausaiiunanssnuresianssunaaeiililddaaudy
Uaymeuassandrdgfe nsfinnuusziiinnnveseiedde nssuiumsiiudeyaildiaiunn waznisuims
Jansisesfanssunaaesiunsldmsinvesuyy Mudduldnulinisiuteyaluti 2 Tuauasaly

528 4-6 LHDUT NN kaziinszUIUNITUSUITIANTISIANDNTSUNAADIASUNITAILTUNITANULKENINGLY



12

UNANYBATWIDING Y

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 chronic kidney disease (CKD) in a Thai
general population. There has never been a population-specific risk score for prediction of stroke and
coronary heart disease and no evidence on its potential use in the modern and contemporary Thai
population. Further, an existing EGAT heart risk score was developed in a worker cohort (70% of the
cohort being males), which may not be a good representative of a general Thai population. Therefore,

there remains uncertainty over the use of this heart risk score in the general population.

Objectives for Yr 2:

1. To examine the incidence of chronic kidney disease in a Thai general population
2. To develop web-based stroke risk score in a Thai general population

3. To develop and validate the heart risk score in a Thai general population

4. To develop web-based heart risk score in a Thai general population

Methods: Data on 761,243 men and women participating in the Health Check Ubon Ratchathani
Project in 2006 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 CKD over approximately 5 years. We also stratified the
incidence by participant characteristics. Further, we put a simple stroke risk developed in Year 1 onto
the website “thaihealthrisk.com” in order to allow people to be able to calculate their stroke risk
over the next 5 years. Further, we developed a heart risk score in a first half of this Thai general
population (Derivation cohort), using Cox regression and computed 5-year probability of coronary
heart disease (CHD). 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, AIC). We then

developed a web-based heart risk score on the “thaihealthrisk.com” website.
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Results: From 761,243 individuals, 24,248 new cases of CKD were diagnosed from 2006 to 2012, the
cumulative incidence of 3.19% over 5.8 years. Over a total time at risk of 4,393,592 years, the
incidence rate of CKD was 5.52 (95%Cl 5.45-5.59) per 1,000 person-years. The incidence of CKD
disease slightly increased in males and substantially rose with increasing age. The incidence was
significantly higher in those with diabetes/ hypertension than those without. Higher incidence was
observed in those with obesity or central obesity and those reporting high salt diet. To develop the
heart risk score, we splitted the cohort of 608,544 men and women into two cohorts of equal size.
The derivation cohort comprised of 304,272 individuals aged >20 years, who contributed 1,757,369
person-years of follow-up and 1,272 incident cases of CHD, while the validation cohort comprised of
304,272 individuals (1,757,312 person-years), with 1,290 incident CHD. A simple heart risk score was
developed and validated. The heart risk score was as follows:

Heart risk score = 0.0580 x Age (years) + 0.5739 x Sex (Male=1) + 0.3850 x Hypertension

(present=1) + 0.7080 x Diabetes (present=1) + 0.0386 x Body mass index (kg/mz) + 0.2117

x Central obesity (present=1) - 0.1389 (if exercise 1-2 days/week) or -0.3975 (if exercise 3-5

days/week) or - 0.5598 (if exercise >5 days/week)

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

EXP(Risk Score - 3.495455)
The 5-year probability of CHD = 1 - 0.9964

The stroke risk equation had a good discriminatory ability in the validation cohort with the area under
the receiver operating characteristic curve of 0.790 (95%CI 0.779-0.801). The risk equation had good
global model fit as measured by Bayesian information criteria. The Gronnesby and Borgan test
showed good calibration, with chi-square statistic of 809.45 (p<0.001). Both the stroke and heart risk
scores alongside corresponding instruction and interpretation for lay people were put onto the

website “thaihealthrisk.com”.

Discussion: In this Thai general population of Ubon Ratchathani, the incidence of CKD was modest
and varied by several characteristics. The higher incidences were observed in older people, those with
hypertension or diabetes and those reporting high salt diet. The simple heart risk score using simple
and routine risk factor data was developed and it performed satisfactorily well in predicting CHD over
5 years in this general population. This study is among the first to examine the incidence of CKD in
the general population and stroke and heart risk scores for the general population have been
developed.

Future plan: To advocate the use of stroke and heart risk score and its online version
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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 (for Year 2, we aimed to report preliminary results for diabetes and CVD)

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 approximately 3,600 individuals enrolled in the study (1,800
individuals in the 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: Based on multi-stage stratified random sampling (described in Year 1), a total of 60 villages

were selected for this trial and randomly divided into two groups: Intervention group which received
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4x4 behaviour modifying intervention and Control group which received healthcare in normal
practice. Interventions were to address 4 health behaviours: physical activity, diet, smoking and
alcohol drinking at 4 different levels from individual level, to household, group/ knowledge
management and community levels. Refresher course for key research assistant team from 60
villages, which included 60 nurses and health care officers, 120 health volunteers and 60 community
leaders, were undertaken. Enrolment started on 1St March 2016 and, up to July 2017, a total of 3,983
individuals aged 45-75 years were screened, with 3,505 participants meeting the inclusion/ exclusion
criteria. There were 1,767 and 1,738 participants in the Intervention and Control groups respectively.
Participants in both groups were comparable according to their socio-demographic characteristics,
personal and family history, and key laboratory results (e.g. fasting plasma glucose, HbA,, and LDL
cholesterol). Over a period of one year, participants in the Intervention group received the pre-
specified lifestyle modification program. Site monitoring visits were performed to assure the quality of
data collection and intervention. Due to the delay in data collection in Year 1, we were able to
collect Year 2 F/U data in 985 participants. However, data on development of diabetes,
cardiovascular disease and vital status (dead/ alive) were collected for all participants through a
simple disease ascertainment form completed by project nurses and local healthcare officers. Over a
follow-up of approximately one year, there was a statistically significant difference in some
biochemical factors: participants in the intervention group had a higher level of HDL cholesterol and
lower level of triglyceride than those in the control group. However, there was no difference in the
development of new cases of diabetes and cardiovascular disease. As a result, a proper cost-effective

analysis of this lifestyle modification program could not be done.

Discussion: Albeit some delay, key milestones in data collection, provision of the designed
interventions and outcome ascertainment were reached. In this short follow-up, although some
favorable changes in metabolic variables were observed, the impact on the incidence of diabetes and
cardiovascular disease was not observed. As the enrolment of participants has been delayed from the
planned schedule, a longer follow-up may be needed to see the impact of the intervention on
disease risk. Main obstacles included workload of nurses and local healthcare officers, time-

consuming data collection and problematic logistic arrangement for community participation.

Future plan: To complete Year 2 follow-up within 16 weeks and to make sure that the planned

interventions are consistently implemented.
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S
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linkage completed
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guAn1sal 5.52 (95%Cl 5.45-5.59) per 1,000 person-years lagwudnwangadiaufnisalgndtwe
YreLanay (5.98 (95%Cl 5.88-6.09 wag 5.02 (95%C 4.92-5.11) per 1,000 person-years ANUa0U)
LLazqﬁam’mj’g\‘i%(uﬂ’mmqﬁmﬂ%u 10 0.36 (0.33-0.39) per 1,000 person-years °Iunzjumq <301
Ul 28.30 (27.50-29.13) per 1,000 person-years Tunguang 75 AUl (319l 3) enanatasiialse

anusulafingsiigtRnisaivedsalnFessiiginiinguitlitllsn (12,22 (11.94-12.51) uag 4.53 (4.46-

[

4.59) per 1,000 person-years auawiv) gndulsaumvuiiatinisallsalasesiaaningilidy

WIMNUNANEINN (35.13 (34.18-36.11) wag 4.76 (4.69-4.83) per 1,000 person-years AMUa16U) Q’d':ﬁ

[
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A15199 3 Bns1gURinisalvedlsalaiFediluamadasnmuauazmudnuaeialuuaylsauseandives

ananasing 761,243 au finaanulusewined w.a.2549-2555 Tulasanis HCUR Study

AnwaleUszuIng an319URAN"Sal per 1,000 person-years (95% CI)
Total 5.52 (5.45-5.59)
Sex
Male 5.02 (4.92-5.11)
Female 5.98 (5.88-6.09)
Age group
<30.0 years 0.36 (0.33-0.39)

30.0-44.9 years

1.30 (1.24-1.36)

45.0-59.9 years

7.45 (7.28-7.63)

60.0-74.9 years

22.35(21.92-22.79)

> 75.0 years

28.30 (27.50-29.13)

Hypertension*

Yes 12.22 (11.94-12.51)

No 4.53 (4.46-4.59)
Diabetes*

Yes 35.13 (34.18-36.11)

No 4.76 (4.69-4.83)

Obesity (BMI>25 kg/m’)

Yes

8.35(8.13-8.58)

No

5.08 (5.01-5.15)

Central obesity

Yes

9.29 (9.06-9.54)

No

4.90 (4.83-4.97)




31

A15199 4 Bns1gURN1salvedlsalaTeSIuAn YUENgANTTUAUA NG YesenanainsIuIY 761,243

aw ARnaulusznined w.m.2549-2555 Tulasanis HCUR Study

ANYULENOANTIUAUAMN an319URANTSal per 1,000 person-years (95% CI)
Total 5.52 (5.45-5.59)
Smoking

Never 5.58 (5.50-5.65)

Occasionally

4.23 (3.99-4.48)

Regularly

6.12 (5.81-6.46)

Alcohol drinking

Never

6.13 (6.05-6.21)

Rarely

3.48 (3.35-3.61)

1-2 times/month

3.00 (2.66-3.39)

1-2 times/week

2.41(1.92-3.02)

3-4 times/week

3.17 (2.40-4.19)

drink every day

5.21 (3.89-6.98)

Consider themselves consuming high-salt diet*

Yes

6.83 (6.29-7.42)

No

5.49 (5.42-5.56)

T
Consider themselves consuming high-sugar diet

Yes

5.80 (5.27-6.38)

No

5.51 (5.44-5.58)

Physical exercise

no exercise

6.71 (6.54-6.88)

1-2 days/week

6.93 (6.72-7.14)

3-5 days/week

4.91 (4.82-5.00)

>5 days/week

4.36 (4.16-4.56)

* Aneuvasoraadnsretedinuiin “amdnin aanduauuslanemsipudansels”

o o I Y o a1 a 1 A Y] |
AN DUVDIDIFNAUATINDVDAINIUNTIN “ﬂmﬂﬂ'ﬂ ﬂimLﬂUQu‘Uiiﬂﬂa']‘V]'ﬁ%']']uq]ﬂﬁiaill?”
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Cl a o a a a a < .
2. LASAYNAYINUIIANNLAENNISINALSANARALAR ARNDILUDULARSLNIA (internet-
based stroke risk score)
ANNANISHAIULATDILDYINUNEANULEIINISIAALSAADAEDAENDY 13D stroke risk score TuaUTN 1 &

IR auN1SYNUNEANULESINISIAALSANADALADAALDIAD

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)

waznTayaIINUsenslu Derivation cohort wue survival a1 5 U iy 0.9936 waziadeves
Stroke risk score AU 3.803808 FILUAILNITOAILINAIULELINIBLENAVBINITHIALSANADALEDN

dueslugissyeziian 5 U (5-year stroke probability) lassaunisdneansil

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

Nnransinululi 1 fufiseldiimuneiesdieviiuenindsinsiinlsavasndenauosuudunesiin
%30 internet-based stroke risk score Lﬁmwagjuuﬁﬂ%ﬁ thaihealthrisk.com Taglawmunlmdu
wnaflafiiu interactive flFaunsansendeyatiidoideineg ludules iwdosforsuansuasine deil
1. Aenudsavidelomalumaielsavaenidonauediy 5 Yhanh nieunenuezliiiuinglid
ANNLEEIEe Ununand si3emm
2. smnudsaduivideieutiu aulvefine engieriufudld Audusdidulsaumny
uazAusulafings uazeenmdsmeaiiaueinnnt 3-5 Suseduam
3. o1gvemaRAdonaues TilszdumIdsITisuTAY aulneimadefuudausdlaidy
Tsmuvmusazausilaiings fengwinlvsg

4. A1PUHNIANY INULAAIANILENSTEAUTDINIIEDIU WATUIUTNLNUA Y

[ (%
= =<

lngfiesosileninuduasifnngliaunsanaiefinwAeSuleiiisds
1 SEAuALLEYY SUATIELALANITUNINEBUNDAARTUTUINEMUTZAUANULETEIVRIFILS uag
agdliuugihlunsuSuifsunginssuaunmeasnssnwdiiveanaiuderainisiialse

ANUTLAUAINULEL
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2. HANTENUTBINITANITENNILDIU Uazngdtuam udsteiugiidmiuanivin lagds
AULUINIGIYUY UR

o

Tngazfifuuziigldanunsovaassdiuilasunnieg vuniselifieasldiubasslovivesns

USuidsunginssuguamuaznissnulse awnngldannsausuilasulanutuaiay feg1aveamth
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= Y 1 Y & (3 . ~ v 14 o A 1 [y
JUN 2 degramiiniulen Stroke risk score Mildanansansendeyaladeidasingg uaznsiuseduay

a ! a a v o o ° o a o Y} o =
Lﬁﬂﬂm@ﬂqil,ﬂﬂisﬂ'ﬁaaﬂLa@ﬂaﬂa\ﬂu5383 5 U991 WIBUAMULUINANNIZNUTEAUAINULELS

UsmiFrranthan b

)
lananamnihlsavsandoasuns W
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oA 5 Ui Aa

1.09%
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U7 3 fegnmiiuled AuugihnsuiulasungAnssuaunmaisimnzaussiunnudesvasynna

Stroke Risk  Uszifirranthuan

vl anudsavunans fazfelsavaandanauas

fa viudilanns 1.09% fieelulzrvasndansuadly 5 Ui

wiaanmaduwlides o
auifidnenzwiiouviiug 100 au 2:d 2 au Haniulsavaaafiansuaily 5 Tdrawnla

s utsnaaauEsinialsald Tnsdansiviladeodosneg dsl

winvimuinasinwlsaruAulaingsat wiansanuiinzaruiulaings (Auaulaindauy gandn
140 dafwnsdTon wia anuaulaiindiaisgindt 90 dafwasusan)
erudulafirnguduaivsdivvamsfnlirvaoadonauas wastulade FuafziunnviuZuulifdny
FaAfouandiifuit nsanssvasnisdeiirenlsavaonifonauadudiafitnuyiiiasnainmsay

o

FETlunsinenTieRuAll ?ﬁﬁ‘]f‘d ¥y D\ﬂ’_mﬂ“’mu ladirldaras analaunisananEAy aan

fdnwlvamiiaus 3045 und ashalas 3-5 Fusadai aansRuwioduuaanasad wasSuUsenuen
FnelEerrudulefrsiauor iyl &

sy lEawA Y VuAsATURY TEAUY Fanamawi Tl R IS YT

w o

e TaduluEon R .?‘IJL'L!'I‘h dnifiszoau
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Falad -_Il‘l-ﬁ"lu-_h.:"l.d?’;’iJlE"Ed-’r.Elx Frvsoadanauasiuly

Tawmrmaduiiade ﬁEdElﬂudtja Tsavienadonauod rcmfl Jfr«'l,_ uvasaudnasdneauAuladin
E

WINVMTUGUUWS YUMTHE B TUVEAFUYWS
iereuvThduduinisgy w.,_u'ﬂ Suduifidndy veunlmadlsrvaonBorsuas ansllnfuns:

arfuauuadanlydluaiuys Atuasiassuuilawasvaandasussyldifiurudnwodlsaveandan
SHEE

snvinudfianssaniannelisivane vumisaendids r“’a,'.’iL:'J"ﬂ.‘l'{aafﬁ,au

msrenIseendidiniy wiadfenssumenielifisaedy Wumiudesfiddgionisinlsailauss
vaandon sufilinvaondonauiiy Li‘!:urﬂﬁ';':JLef&h&..ﬁhdrm’.- VIuATEanAdIMyTEA U
na1d (moderate intensty) Wi A v T adhadon 3-5 TusadUai 11"’1,55% zE1ales 30-45 Ui
w3 prsilldsseemiaUssnn 5-6 Alawmsdety wiantsoondidinteduiifisuniifu anudesedlsn
sedmaasiiuautreoondidameliyniy

sinuautsanaagaliudsudadndosne inataainuwanudoslsavaondonauas (Stroke risk
score) tiagd1 winviruuudyuvianruquiadedngg azitliroudeslsavasnidonsuasuasin
anadldundasatils

I e 4. = 2
@‘;7 A Wanauluwi wWsesinneAnuGslAvasafonues VAaDELEATU
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3. LATANNAYINUIEAMNIALNINIFINALSANAAALARAYNA kA (Heart risk score)
dmsumsiaiuuaznadaueseslierineanudeslsanasndonilosgnsie (Simple heart risk

S A 1Y) A4 A o = a Y Yo | ]
score) Uy ﬂ@ﬂ'ﬁ‘W@Nu’]LLaz‘Vl@a@‘ULﬂi@\‘ill@ﬂ/l']u']EJﬂ'J']ﬂJLﬁ?NIiﬂ‘ViaamLﬁaﬂ‘w'ﬂﬂ I@EJI%W'JLLU?@EJ'NQ']EJ‘U']ﬂ

n3nUsedR M519319Me lasaunanisasiansguadl lnegidelaadunisinunaznageulueiaadas
Uszrnsfiengannndt 20 Tuld S1uau 684,609 au WoRansandadiideyatiadoringg fe ang e nns

guU Mshsueanesed mssenidsnie msuilarovnaiAude msuslarensudn mnudulads
Falnan seaudviiiianiy wazlduinsaued 31U 76,065 AU ReaaadnsUssnIAnyaavng

U 608,544 AL

Tumsiessinalumsnsiauuasnagouniosioruisaudslsanasnidentlotu HRelavinnig
duusnateoraasinaidu 2 ngudrunuing Au Tnswanedesdeviueanudsslsavaonideniinlaly
ﬂfjuﬂéﬁLLiﬂ (Derivation #3® Development cohort) 304,272 AY LLawmaa‘ULﬂ%aﬁav‘hmammﬁmiiﬂ
waondeniilalundueiads (Validation cohort) 304,272 au Tagnuinvisass cohorts fdnyauziily

anvaizladeidumammuedin noRnTsuguaIn waznan1IRsIaNeAivilouiy

v = A o = a A LY I I . .
NSRAILLATDILRYINUNIAMILEBIN AR LS AraoALERI 18813918 (Simple heart risk score) Tu

Derivation cohort 4u Tngfidunaunisaiunisaasalud

Fuit 1 Anwenuduiusveadosneg (Potential covariates) funsiinlsavaonidenila lng
Univariate wa¥ Multivaruiate Cox proportional hazard regression Wiefinwindadefiduiustiunisiia
Tsanaeadeniala vdsnismunudvswavestladoidesineg ngdvuatladeffauduiusiunsielse
vaoatdentilaainiunay Univaraite Cox proportional hazard regression 7ifn p<0.1 agléigunsuily
menuduTusiumMsialsevaonideailaluduney Multivaruiate Cox proportional hazard
regression dsazliAdulszAnaauduiug (3-coefficients) wuaw Hazard ratio wSauen 95%
confidence intervals

uit 2 Lﬁaﬂammsﬁaﬁ'qﬂ 139 preferable model 91n@1N15%39 model N9LADNANSY IAgNaITUN
WRsuiteuAit Snaanaanusatuntsviuie (Measures of predictive ability) shee) e

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
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Borgan test) lazA1 global model fits (Bayesian information criteria, BIC; and Akaike information

criteria, AIC) wenniliefnymaveinisldusazaunisvimungainudedunvuin fidedainsdny

nsLUSEULTIBUAT Net reclassification improvement 38 NRI 52#118LLARRNGY 62e

Juh 3 hArduUszandSauduius (3-coefficients) apsladenimnduiusesiidodiAgynisanalu
Multivariate Cox proportional hazard regression uniaUIaNASYIUIENSIARLIATARALEaRARLA Heart
risk score tnailossuld B-coefficients 1Huspaluaunisvhuweanudsanisiialsanasndeniilon

FOYNAUNITAUET
Risk score = (X; x 1) + (X X ), ..., + (X, x B)

W8 Xy, X, ..., X, ADA1UATY 2 baseline NuiusAUNsIinlsavaanideniiala vieladeriune
(predictors) g By, Ry -, By ABANEUUTEANEAUAUNUS (estimated coefficients) dmsutlady

o o g -dl =
MULAINUN 1 a9 p

LLﬁin’leﬂﬁ@ﬁi‘ﬂu 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: 783-753) lun1seununnudsaiselenaudosazvosnsiinlsarasadenilalugissyozinan

5 U (5-year stroke probability) %ﬁﬁﬂﬂﬂiaﬁﬁuamlﬁgﬂl,t,uuﬁﬂﬁ

EXP(Risk Score - Mean of the Risk Score)
The probability of CHD over j years = 1 - S(j)

e S(j) AoA1 survival function Tutas j U nselian risk score WinAuALaaevel risk scores luuszang

719930

Han1sAnwaURnisalvadlsavasaiieniilalu Tu Derivation cohort wui1 maeatiwisegIuIAINTg
Annnu 5.80 U Anvlusees time at risk 1,757,369 person-years Ixthelsavasnideniilasglmiinvy

1,272 578 dadudnsgifinisal 0.72 (95%CI 0.69-0.76) per 1,000 person-years

NNSANTIIANUFURUS Laen1TIASILRIMIAT hazard ratio wag R-coefficients W5auA1 95%

confidence intervals %13lu Univariate tag Multivariate Cox proportional hazard regression #ua1
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[

JaveNTANUdUNUSAUNISAALSANADALEDATL08 19NN EANAUNINEDR LAWA D18 LWNE LSALUITINY 15

o 3

ANUAULATINGS SEAUAYENIANIY NMSHIN1IEDIUAING WAETEAUNTTERNMAINY (AN1991 3) Iagaunse

Y

asaaunisynuieaudEsasiinlsaasadaniilalasadl

Heart risk score = 0.0580 x Age (years) + 0.5739 x sex (Male=1) + 0.3850 x Hypertension
(present=1) + 0.7080 x Diabetes (present=1) + 0.0386 x BMI (kg/mz) + 0.2117 x Central
obesity (present=1) - 0.1389 x exercise (if exercise 1-2 days/week) | -0.3975 x exercise (if

exercise 3-5 days/week) | -0.5598 x exercise (if exercise >5 days/week)

YoyaanUseynslu Derivation cohort Wue survival a1 5 U iy 0.9964 uasenafeuas Heart
risk score WN1U 3.495455 AaUUANNITAAIUIMANULAEINIBLONNEUDINITHIR LSANADALEDAMNILD 1LY

sveziian 5 U (5-year probability of coronary heart disease) lagsauni1st19aiadl

EXP(Risk Score - 3.495455)
The 5-year probability of CHD = 1 - 0.9964

IAENANINAGBUANLENNNTALUNSYIIUEUSe predictive ability ves heart risk score duamslilituin
Simple heart risk score MmuIuLN Suszdnsnnlunisiunenisiialsavasndenilalad fAe heart
. Ko ' v a o va I a & ) [N o

risk score g walunsuenuersEnIEasniugnazldifalsanasnitenmilalaegluseaud

(Discriminatory ability) Fauansiag A1 aROC Wiy 0.815 (95%CI 0.804-0.825) Inewuin risk score 7

Ao o o

v ‘3 l‘:’{/ ISP . LY aa < =
WU Inll JA1 Hosmer-Lemeshow Chi-square MifitiudAgyv1saia Favunsfia goodness of

model fit 52AUA ae13l3An1u Hosmer-Lemeshow Chi-square Wuaiiffiduneguumanteanisvi

=]

Logistic regression 3uduatanil bias Tunsdin1sAnwmanuidesifaisaniseswes time at risk lngld

Cox proportional hazard regression sagdedninfina1s #I3edslanansafianlaain Gronnesby and
= aada . [ o . = a 4'

Borgan test @ Uugn@nuang goodness of fit #a3991nN15911 Cox regression FININTULIDIVD

censoring over time A28 8819l5AMY AI8A1 Gronnesby and Borgan chi-2 MEdAN@iR Jauans

v
a Ya

1 risk score #iil goodness of model fit s¥AUNA (1151971 5) wonaNITelaAnwIAIGlobal model
fits ZuanINalaaA Bayesian information criteria (BIC) wag Akaike information criteria (AIC) &4iilo
WiruLigunuann1I@IaenduLaInUina goodness of fit A1 Inenianudugou (Model

complexity) laianntin
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NI5NAADULATa9lBY118AIIUELINI5INM [SAYaanaan I lae 19978

NsnAdeRULAsasilaYwIEANEsINIsAnlsAvaenLionilaeg19d1e (Simple heart risk score) Tung

£
[

UseanIanA3Inileafe validation cohort 198iN153LATIZMMAIAIRITIAALANNITONISYIUNEVDS

aUN15 heart risk score 19

Han1sAnwaUAnisalveslsanaandenilaly Validation cohort #wui1 naeAYIesEgIULIAINTTAARY
5.80 U Anluszee time at risk Vis@uwIAY 1,757,312 person-years Jithelsavaonidoniilasielnl

AnTu 1,290 518 Anidudnsngifinisal 0.73 (95%CI 0.70-0.78) per 1,000 person-years

gnmsthauns Simple heart risk score fiRmunTuMAgUUsEaVEAWluMsTuelsAraendon
#lalu Validation cohort wus Taesau Simple heart risk score fiwamnau fanuanansalunisuen
sewneiiinuagliifnlsavasadeniilaluouaslef Segldana aROC Wiy 0.790 (95%C1 0.779-
0.801) waxA calibration 71¥mlae Gronnesby and Borean test waga AIC waz BIC Tum15199l 6 wansls

< ! [ . 1 ' e ., A
LAUIFUNITNITNIUNY heart risk score ag19918Ud model fit N6

Usziuihauladnegsfie nsiinginssunisuslnawsesnuneanageduasnisguyms ifiauduiusiv
N15AALIA IINNANTIATIBMRUY multivariate Cox regression AANTaLaEAIUANBNEHATRITaTY
W@esdue 6 (m1579 5) Anuhanuduiusinulun1s@nwiasiziiuu univariate regression tungly
- a a v oa A = aa P Y = °o W A v av o
WiapruaNdninavesdadudedu daidumileudunanisfinudmsulsavasnifenauesiy nsiliny
ANNAUNUSHINGTI81905U891n TTdeFRulANNdUNUSAULSANUINNI NG AN TUYIIARIDEN9TN
anauiienvesuIensilinuANLduTUSINgRnTIUgUNNAINE1NAUNSHAlsAaanEeATila 919
Jumsgdisiainisinaureudnedy wazenaiileniaves reverse causality 16 Wufe aufiSuiianu

= a & v oA | % = = & a a
deoswedsaiiutuenaantaduideduueny saunniu wiensaanudindulsaumniu Buling

Usuasunginssuguanluluienmanndulugae 5 Ynruunues
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A15719% 5 Uadenduiusiuanudssuainsiinlsaviasndaniiilasielugly Derivation cohort (N=

304,272 au) lu Univariate wag Multivariate Cox proportional hazard regression

99y

Unadjusted hazard
ratio (95%Cl)

Adjusted hazard
ratio’ (95%CI)

[3 coefficients

Age, for every 1 years older 1.061 (1.058-1.065)* | 1.060 (1.056-1.063)* 0.0580
Male vs. Female 1.485 (1.329-1.660)* | 1.775 (1.575-2.001)* 0.5739
Systolic BP, for every mmHg higher | 1.023 (1.019-1.026)* not selected
Hypertension 2.489 (2.201-2.814)* | 1.470 (1.292-1.672)* 0.3850
Diabetes 3.677 (3.126-4.326)* | 2.030 (1.714-2.405)* 0.7080
BMI, for every 1 I<g/m2 increasing 1.053 (1.037-1.070)* | 1.039 (1.021-1.058)* 0.0386
Physical exercise
no exercise 1 1 0
1-2 days/week 0.869 (0.736-1.025) | 0.870 (0.737-1.028) -0.1389
3-5 days/week 0.587 (0.516-0.669)* | 0.672 (0.589-0.766)* -0.3975
>5 days/week 0.498 (0.393-0.630)* | 0.571 (0.451-0.724)* -0.5598
Waist circumference, every 1 cm 1.019 (1.013-1.026)* not selected
Obesity 1.583 (1.390-1.803)* not selected
Central obesity 1.481 (1.296-1.691)* | 1.236 (1.047-1.458) 0.2117

Smoking, n (%)

not selected

Never

1

Occasionally

0.786 (0.617-1001)

Regularly 1.390 (1.136-1.701)*

Alcohol drinking, n (%) not selected
Never 1
Rarely 0.713 (0.613-0.828)*

1-2 times/month

0.785(0.519-1.187)

1-2 times/week

0.475 (0.197-1.145)

3-4 times/week

0.898 (0.373-2.163)

drink every day

1.681 (0.698-4.048)

High salt diet, Yes vs. No

1.474 (1.067-2.035)

not selected

High sugar diet, Yes vs. No

0.999 (0.655-1.523)

not selected

* p value < 0.05,

T
adjusted for all covariates in the table
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M15099 6 Predictive ability vsann1svitungaudssnisiialsanasaidenmlafiielseasa (Preferable

model) Tu Derivation wag Validation cohort (N=304,272 luw#ag cohort)

Measures of predictive ability Derivation cohort Validation cohort
aROC 0.815 (0.804-0.825) 0.790 (0.779-0.801)
Hosmer-Lemeshow Chi-square 580.22 (p<0.001) 522.23 (p<0.001)
Gronnesby and Borgan test 957.58 (p<0.001) 809.45 (p<0.001)
Akaike information criteria (AIC) * 31,333.7 31,951.7
Bayesian information criteria (BIC) * 31,344.3 31,962.4

N8 aROC = area under the receiver operating characteristic curve

* lower values of the AIC and BIC suggest a better model fit.
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based heart risk score)
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thaihealthrisk.com L stroke risk score Fsausaldlansinuesesnouiiunes uiudn uaz
Insdwiifletie Inglamuilidueesdiondu interactive dléanunsansendayatadedossineg Tu
Auled waziuledasuananaviinveuansdeyasosrnudsduguuuuingg Mdiladie fadl
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4. AvilNIanIg ngUARENLARITEAUIDIN1ITOIU WAz mtiniiueIY

(%

lngfiesosileninuduasifnngliaunsanaiefinuAeSulgiiiids




41

1. sefumudes Susmeuaznzunsndeuiionafistusimgmussduaudsmosiug waed
AuuztilumsUiuasunginssugunmiasmsinvdaiieanauidssesnsifalsaniu
sEAUAMIAYS

2. wansznuveINEiMIEnmEdI uarnmrduame Tudsdeuurihdmiuantiviin Tneds

AULUINIGIYUY UR

wazLULAEINUAY stroke risk score Agdimuuziinlyldanunsoneaesusuiuasuasieg vuntnvelaiie
arldiufiasslorireanmsuiulasunginssuaunmuaznissnwlse dmnngldaunsousuaeuls

AutuaseY egnveamtivladiiensendeya wazwanimatonuztniuguil 4 uaz 5

¥

wanntuwivled SaldeyauseIinuduin uavionaisoredeiiferdaatunsiauilaznagay

Y

A A ° a Y 44' v va ° = a a
Lﬂi@\ﬁJ@IUﬂqi‘unqEﬂ:iﬂ‘lﬁa@@l’ﬁ@@ﬁuaﬂ LLagiiﬂW'ﬂ“d LW@IﬂQWauﬁlﬁ]ﬁqﬂqiﬂﬂqﬂ’]iﬂfﬁ:ﬂLWNL@@J LLae

'
% v a o

aunsaRnreapUnNUTEIRUA1 AuTnITefiwmuAIeilels



42

a
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5. asueaumtedgynuazladuidesvadlsalifasaizasananislaiulsa

Tulpsens3de9 1 1 nnsidenlestoyan1snigunmuseisuiily (Health Check Ubon
Ratchathani) 1wl w.a. 2549-50 1iniudeyan1sitadelsaias Tuseningd w.e.2549 fia 2555 Liloasng
retrospective cohort Mifin1sAnmuetanadnsUszana 5-6 U iduanunsaliasiziuanliiugs

auinsaluarladeidusvedlsnlnsess lsavaonidonaues uaslsavaaniontidla Jamuneis seAuady

£%
va o

Aoswosmaialsadenanludszenslinedtily Tagluld 2 difouandiiiuiagifnnsaivedlsalnFess
Tutszansihly wasimuniedesiielunsiiueanuidssnisielsavasnidenaussuazlsaviaoniden
vla FeiRuniudesinesdmiufifeaiuiestananlulsznsine Tnewui giRnsaivestsaln
SoSsroutnemn Wiy 3.2% Tuthenshamuuszana 5 3 Tasdndusasgtinisaliassuindy 5.5 de
1,000 person-years Inswugiinmsaifintuegisnauoigiiuniu fuaslsaummusaslsnnnudu

ladingedigUAnisallsalaiigedu Miaulafie gninngdiuwasdiuamalunuiigtinsaivedsalnsess

9

gandgiliifinzang1n uasnudn gusenuivilaaeudatsiiotinisalsalasesiaganingilivilan
Wudn nsEnuduilidunildlunisfineusne Tudssrnsmlvlulssnealng FJadewSoufisuna

=3 wa 1 4 bl = v v Y = ! 4 LY
nsAnwgUinisallureengsineg wWisuieuiuiudeyalunisfnwineuniludssnnsuseimang Juan
wud guinisallsalaisesilulssnnsingluiminguasivsnfifidnaniiisenululsenadingvuas
ansgelsniuszana 2-3 wh nan1sAnwIinuIgURnIsaliiAuanseiunudnynee1g 2eeUseRns
1 aggrgliunmduasidmthianssaguannsafumngudesgeionisiinlsalazess Jaastlugnisiv

Aanssudesiulsalunguiiiaglauselovigaan
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risk score) FedaLuaTasiionsniwaunlulszansmldlulszwalvne wazesosdiaviuieaudeswes
a & Y . Y £ = A A ' | a1 v o
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sold wananil n1sUSUlRTIASoIlauUBUMaSIIN AUNLAIELNUNITINEINITUTZEUAMULESIBINTS
a [ 1 a 5 [ Y @ d{' = 1 a Y a [ d' a d{'
Aalsadangn Bnnsdsanunsaldiluasedislunisduasuliianmsusuilasunginssuaunin wean

a a Y v ' & a = So vy v W
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Ufasidindanlasenisse 127 A
dulsawueu 303 Au
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ADAENLIF lAsamsnusiAndY Anaan

@mmuﬂﬁmut’iqummmmsﬁLLmmemm
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Randomization

A

A
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A

A
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4x4 intervention matrix
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6. MAnTdayalisuiisudnuazenanainslungunaasiuasnguaiuny
HIdulavinmsinsgideyaleuiisudnuareaadasiunquveastiasngunivay loglawanananis
Wiguieudnuaenedenudseing UseiAninsunng naanssuguainee saudeadedug

famalull

M15N7 9 uansdnuaEsdauUsTrINsveeIaainslunUnundunaasuaznaualuay lagnuin
ananadaslunguneassazngualuauiidndiumeaigliwansieiu lnenasainguilongadsliunneineiu
ananadnssasangualngduiemauinmsliwanssiy anugausavomisaainguliunneaiu fe
drulnguszanaaulududanuegmeiuiugaingsen oraadasluiinguveassiasngunivauilsyiu
= o o A v = = @ = 4 o i
nsAnwgsgalisneiu Inenuindulugifieusesay 90 Ins@nwiasanszaulseaufnuinieninid
sgdlsimunuineraadaslungunaasssenuiniiselafiifismetosnitetaadaslunguaiuny uasl

FnwaeN1UTENaUaITNALANATULANTae

aNwUEUTEIRNINITUNNE WeRNTIUFUAIN UaTNANITNTIVTINveIRIEadRssaRIngulan vzl
wANFNY (M157197 10) eranadasiuvdiiundunaassuaznguaiunuiuseTalsannuiuladings lsade
Idl QI a A L} 1 U 1 a U
dou lsnihluszuumadulaanie uaglsaveuiinliwandieiu nquneasdenadinugnvassaluduly
Wongunnitnguauan eraadnslunduneasiazndumunuiissiunnuiulaiindalndnitliunnss
i 91anadnnsaeanguilanadudviiananie wWuinseued wasiduinsouasinniliunnsdaiu wasdl
AuynveInzilavurafvg liwnndeiuntdesnitdesay 3 vesenanainsusazngy Wehiansan
woAnIIHAvANIEAY wuheanadaslunduvaasuaznauaIuANing ANTINNSANEST N1sguUvSL
wANeiei wagdaseanuidfianssunenmeniieameiinndt Seeas 80 liunansneiu Tudiunan1snga
neesUuRn1stin wudi seduleduesiaawmeseasiu warseaulasndweslsdlunguaiuauiimgandvly
' ® Y 1 [ o o A [y % [y Y v
nauneaeiniey ag1elsinnu seAutinaluien seauludiuigl (LDL-cholesterol) sefuamidudy
yaaden syaudlulnalu uazsedu Thyroid stimulating hormone luvisassnguiianlaiunnsneiu log
WU AMUYNYeINIsiin1esesiuu Thyroid stimulating hormone RaUnftiudiAtasuin wagliwangig

NUsENINERINGY

deiSsuiisuanuzguamlnesiy dnunrnnsien seRuaunWIIn wagseiuaNTIanInaNDITEUINg
pnasinsngumaasuazngumUAMUITANvAIzU e vTToufy wazdnuwazueg AN sy
(M5 11) nanfte Mavszdiuanuraunnlesudeauesasenaaiag wui oraadinsianingy
jUusIgUanUEguAMlneTINsEAUR wazUunandlnalAesiy uderaainslunmidiungunaaes

TenuREauravaneglusauAunginiteaaliasiuvyiiunduauay Tnenuinanuaensiian
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puIes TUsziuaInazuLy Barthel ADL index SuflsesulndlAsstu Ao oranasinsuinnindosay 99
ansnsofisnaueduianssuseg luiiausysrfuldimun definsanissefunmuamiiausuduain
WUU EQ-5D-5L wuteanardaslumithungunnasiuaznguanuny Sannm@islusunisindeuln fu
msquasies sumshaansshlUlu@iauszdriu wasdunsinmeiesoavioduailiunnsnaiu
ynuAngunaassenuifiymifsriunnduin uagliazmnauisganiinguaiuny (36.7% uaz
28.2% swddu) egslsfiniy eraaiasnguvaasienuRanzkLUnMANTIRlAET (EQ VAS) fige
nhenanadaslunguaivaudntes eranadnsnguvaaesdinnizduaiiainiteraiadnsnguaiuny waz
anvhe oraasinslunyiungumaassdiszdunzuuuanssanwates Aszifiuain MMSE gandy

ananadasvyinunguauaudntos
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ANy naxAIuAL (1,738 AY) | nauveaes (1,767 au) | p-value
Male sex 712 (41.0) 756 (42.8) 0.275
Age, yrs 62.4 (7.7) 61.9 (8.2) 0.075
Religious: Buddhism 1,729 (99.7) 1,763 (99.8) 0.304
Marital status
Single 47 (2.7) 60 (3.4) 0.496
Married, living together 1,339 (77.2) 1,372 (77.7)
Married, living separately 33(1.9) 35(2.0)
Widow 281 (16.2) 258 (14.6)
Divorced 34 (2.0) 41 (2.3)
Higshest education
Primary school and lower 1573 (90.9) 1554 (88.2) 0.071
Secondary school 69 (4.0) 76 (4.3)
Secondary school 61 (3.5) 89 (5.0)
Vocational/certificates 7(0.4) 17 (1.0)
University 17 (1.0) 23 (1.3)
Religious education and others 4(0.3) 4(0.3)
Adequate income 598 (34.9) ar7 (27.2) <0.001
Dependence on others
No 1,669 (96.3) 1,654 (94.0) 0.002
For some activities 63 (3.6) 98 (5.6)
For all activities 1(0.1) 8(0.4)
Occupation
Elementary occupations 300 (17.3) 212 (12.1) <0.001
Skilled agricultural workers 1,047 (60.4) 1,202 (68.4)
Plant and machine operators 2(0.1) 3(0.2)
Craft and related trades workers 7(0.4) 18 (1.0)
Clerical workers/ professionals 378 (21.8) 323 (18.4)
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A15NN 10 dNwarUIEIRnNINITUANEG WFNTTUGUAINATIN NANITATIIINNY LATHANITNTITN

el iRnsndAgueseamadnslunyiiundunnassuasnguaiuny

anwy naxAIuAL (1,738 AY) | nauneaes (1,767 A) p-value*
Physician-diagnosed HT 181 (10.4) 216 (12.3) 0.088
Physician-diagnosed DLP 116 (6.7) 182 (10.4) <0.001
Physician-diagnosed OA 219 (12.8) 238 (13.6) 0.450
Physician-diagnosed Asthma 29 (1.7) 22 (1.3) 0.293
Physician-diagnosed UC 22 (1.3) 35 (2.0) 0.111
Alcohol consumption (12 mo) 553 (31.8) 585 (33.1) 0.459
Cigarette smoking (current) 329 (18.9) 342 (19.4) 0.483
Having adequate physical 1,425 (82.0) 1,406 (79.6) 0.069
activity
BMI, kg/m’ 23.4 (4.0) 23.7 (4.3) 0.102
Waist circumference, cm 82.2(10.2) 82.5(10.4) 0.294
Hip circumference, cm 92.8(9.2) 92.5(9.9) 0.463
Systolic BP, mmHg 120.3 (16.5) 120.6 (16.0) 0.686
Having cardiac arrhythmia 43 (2.5) 50 (2.8) 0.513
Hermatocrit, % 39.6 (4.3) 39.5 (4.37) 0.546
Hemoglobin, mg% 12.6 (1.5) 12.6 (1.6) 0.754
Fasting plasma glucose, mg% 91.3(15.0) 91.4 (14.5) 0.892
Total cholesterol, mg% 191.5 (38.8) 188.7 (36.5) 0.029
LDL-cholesterol, mg% 128.5 (34.9) 126.2 (34.0) 0.053
Triglyceride, mg% 135.0 (98.0-184.0) 128.0 (92.0-180.0) 0.001
eGFR, ml/min/1.73m’

>90 701 (40.3) 647 (36.6) 0.069

>60 - 89 867 (49.9) 945 (53.5)

>30 - 59 170 (9.8) 175 (9.9)
TSH, mIU/L 1.49 (1.02-2.10) 1.45 (1.01-2.10) 0.806
Abnormal TSH 131 (7.6) 156 (8.9) 0.171

newme * Msiseuisuseninnauldadia chi-square test, independent t-test Wag Mann-Whitney-
U test dmsusiuuadenanin suusidalunaniinsnssarednduunfuazldunfnudiv
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granadasluniiunguneasiaznguaiun

ANy naumIuAL (1,738 Au) | ngunaaes (1,767 Aw) p-value*
Overall health
Very good 183 (10.6) 244 (13.8) 0.017
Good 838 (48.3) 862 (48,8)
Average 687 (39.6) 637 (36.1)
Poor 26 (1.5) 22 (1.3)
Very Poor 1(0.1) 0
Barthel ADL index
>12 1,714 (99.7) 1,763 (100) 0.047
5-11 5(0.3) 0
0-4 1(0.0) 0
Quality of life (EQ-5D-5L)
Problem in mobility 231 (13.3) 228 (13.0) 0.763
Problem in self-care 56 (3.2) 44 (2.5) 0.199
Problem in usual activity 107 (6.2) 108 (6.2) 0.983
Pain/ discomfort problem 488 (28.2) 643 (36.7) <0.001
Anxiety/ depression problem 232 (13.4) 251 (14.3) 0.418
EQ visual analogue scale 77.9 (15.4) 81.1(14.9) 0.001
Suspected depressive disorder 159 (9.2) 228 (12.9) <0.001
MMSE sum score 23.4 (5.5) 24.8 (4.2) <0.001

nunewmn Jeyalunsauandlusy number (%) wag mean (SD) ag MsiUSeuigusenintnauldadia

aa

chi-square test iag independent t-test §mSUALUIRIRUAN MUUTTIUTUU Auaay




99

1 L%

7. Y5eanSn1neuaenanssun1susulagulfannsnanuusniuun1uaan

dll = a a a [ d‘ aadada J 0 a ] vYa o Yl a
WefnwUseansninvesianssunsuTudawnittindeduUsmaunivedn Augidlainisniafamy
1% a wa A Y a 1% 1 [ gcf A [y % I~
HaN13RTIMIBIU RN s umUsmammuedn taun ssauinanaludon wavszaulvdulugden
yips1e InewIeufiguanadvesiulsinaisenineraadiaslungunaaeiaznguaiuny Wesain
1Y <@ 1 A a = A [ 4 =% o A ¥ v = va
AuatveIMsiuteyaluln 2 Neeilieannti 1 vili audsiunsenuanuinvin Augideaunse
udoyananisnsianneiesufuRnisTuln 2 laluenanading 973 au (nguaiuAw 482 A waznq
o v & a a 1 1 a Qlldy 1% = o [} £ Aa
VPans 491 AY) uariasAuuRuegdaries TunlazlauaninanisAnwdnivoranainsniinanis
ATIAfInaneu fe oaadnslundunaaesiisyiuanusuladindivuadentosnitlungunivauudinoe
lufifudAneadd WelSsuifisuseautmaluidensia Fasting plasma glucose wag HbAlc Tu
Usznsilidulsauvnuluiuiinsiaden wuin Tuli 2 4 Aefevesan Fasting plasma glucose Tu
ananadpngunaaawaznguaIuAtliuaneeiy warsERuARaEves HbALc lunsaenguiiAnlaiwangie
fiudie (13199 12) WisSeuiisussauluiuludonviinne seninenanadinslungirunquvnasiuas
nauAIUAN Nudi BeAedevedsyiiu Total cholesterol way LDL-cholesterol dulaiwmnsiariu
sgrineaainsiaengy enaadasngunaaessyau HDL-cholesterol dfngandinguaiunuegiedl

Y o w

WednAtynn9adia wagnqunaaedilseau Triglyceride MivninnguAIuANeEeiltydAynnaaia

<

159N 12 MTIATIMUTHUTEUSEAUND ANTTUEUA kazuUsmaunueintueiaadiaslunginu

naunAasarnguAIuAY 1wl 2 (=973 Aw)

HARWSAILUTNLUAIUDEN NALAIUAL (482 AW) | Nduveape (491 Au) p-value
Systolic BP, mmHg 120.5 (16.9) 119.9 (16.2) 0.058
Fasting plasma glucose*, mg% 87.7(9.8) 87.9 (8.6) 0.767
HbA ¥, % 5.69 (0.56) 5.68 (0.57) 0.872
Total cholesterol, mg% 187.3 (36.9) 190.2 (36.9) 0.242
LDL-cholesterol, mg% 124.2 (34.6) 127.6 (33.7) 0.130
HDL-cholesterol, mg% 48.8 (12.8) 50.9 (13.4) 0.015
Triglyceride, mg% 144 (106-204) 135 (95-184) 0.030

nunewmn Jeyataualusy mean (SD) uar median (IQR) lngnsiUseuiieuseninnguldada
independent t-test ag Mann-Whitney-U test duiumudadslinaidnsnsyaednduindnagly

UNRPIUAIAU * AAT1EManIzenaa@lasnlulasun1sitadunassne s UNaWIURNZEEAUN 2
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8. UszanSn1nuaenNanssun1susulagulInalncnanI1sina lsaAsuInITULaL
lsanalanasvianiaan

fugfidelivinnsfinuussansnmussfionssunsuiuaeiitissemuidsssinlsaumiuiey
Tsanaondeniilaluszestusnudadngnisfine fasiiluusunulassaideluamauduy §iteand
WazteuuanuuanastuNaansnisialsarumuuazlseilakazraendonseminingunnasiuas
naumuAulFfiszzna 3 wag 5 Ivdadulasens §Aselddudunsiesgiiiefnu sz avsamsens
Aelseluszerdude laadunmsisudsuiosazmainlsaumiu waslsavlaasnaondentu
131381 1 U ndslasuianssunaaes wagiasevinial relative risk (Odd ratio) wiauen 95%

P

confidence interval Tunsiinlsasenanilagldaia logistic regression  wenandl fIsedalaiiasgy

Y

WIguigudnsmsidedinvesenanadinsvisaaingueie

fawsiin mafuteyaluliaesasdslinsuiu ufidelsfiAudeyanadnsmaifnlsalaegliuuufiuteya
nadnsmsiinlsaideduagiadne Inefiugvaeddeanusias swan. Wudsiusuli Inglideny wadws
Msuinlsa aselud
1) Tsawwinu e dnsidadelsaurmnulaglnndlug1adeannidnsidlasenis wag/vse dxa
130399 fasting plasma glucose U7 2 2126 mMg% 38 HbAlc U7 2 26.5%

o A & v aa o caly v v
2) Iiﬂﬁ'ﬁi"\]LLﬁgﬂa@ﬂLﬁ@@ LUU?J@%@WW'JU"\]QEJI@EJLLWV]EJV]I@?]WﬂiWU?J@%@GU@Q IN.E6.

‘:4' a ¢ a wa ¢ a 8 Aa ! o K% ]
13790 13 ﬂ'ﬁ'ﬁLﬂﬁ'W‘lﬁL‘Ui‘EJULVISUQU@ﬂWiﬂJﬂWiLﬂ@Iiﬂ LLa%ﬂWiLﬁE’J‘U'ﬂG]ig'wﬂ\‘]@’]ﬂqﬁll?‘W{LUWH‘UWUﬂQQJ

naaesazngumuAN 1wl 2

HaENENISLAnlIA nauAIUAY NAUNAADY Odds ratio* p-value
(1,738 AW) (1,767 Aw) (95%Cl)
gUANIsalnIsinlen
15ALUIIY 63 (3.6) 70 (4.0) 1.10 (0.78-1.55) 0.602
Isamilanaznasnidon 0 (0) 2(0.1) NA NA
nsLEdeTIn 9 (0.5) 9(0.5) 0.98 (0.39-2.48) | 0972

nAYLR * Relative risk ﬁﬂLauaiugiJ Odds ratio AUIUAIN logistic regression
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9. NANTENUNINLATEFAIAATVDININTTUNTTUTUAB LI InsiansUaenu

15AUIMINU HazlsArnlanaziaantaan

audnguszasanimualuln 2 NdesfinwinansenuNATYgAansvaenanTsunIsUTuasWInTInse

nstesiulsalumnu wazlsailauasrasnifoniy LesanNan1sAneUIEENSA WU AANTINAIT

USulaewlndinneani1steaiulsaunmnu wazlsamilakasnaontdantUoedu Lunwuindenuwans1eeeng

fsdAglunisifalsalsalumiunazlsrmlalaznasndennds udslinanssunaass 1 U aeiludell

ausaviinsAnuduu-Ussandna w3e cost-effectiveness study 19 Auatiudsseunailu dunusie

mstasiulsaurmnunselsaiilale 1 51 lila

agalsinnu AudRdeladnuinssiilewuduyuuesianssunsusudewitdindenislesiulsa lny

Auadusiurulussuuuinis (Service model) InedfisneasiBensiuyululi 2 dweluil

M13°9% 14 Meeilassusumuvesianssumsuiuiliewindinmedesiulsa

318119 JuUszan NJUNAADY NJUAIUAN
Wavun
AMBULNY Bdd. Tun1sasIauseidiu TMMSE 360,000 180,000 180,000
Amaulnuwnuihdmsunsdtoya 180,000 90,000 90,000
AINBULNUNGUAIBE 9D ENAIIAT 1,080,000 540,000 540,000
APBULUTNATIVFUNINTUNITIZ RN 720,000 360,000 360,000
paaNAs
aldelunsiiunaiiefnanuiingany 104,000 104,400 104,400*
ATneUTUTLATlATINg 579,500 289,750 289,750
AdnUsEyuUsyInulumyinu 30 vy 1,086,000 1,086,000 -
Aldanelunisadns biobank d&wsuiiu specimens 60,000 30,000 30,000
AR5V BIUHUANT 3,960,000 1,980,000 1,980,000
aldigelunisadna infrastructure/ capacity | 3,000,000 3,000,000 -
394 11,129,500 7,660,150 3,574,150

wnewmg * alddelunisinauimelasusvaduayuain aaq. 104,400 U

t i 9w o P o )
Alanelunisasne infrastructure/capacity IsusuatiuayuaIn daa. A3l (1,500,000 Um)
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Tnemui funuailddeimuslunsdidumsiafuieys Aanueraatias warlifanssimeandly
onanasiAsa 3,505 AW Winvy 11,129,500 U Tnguvadusiunuaildinedmsvoraadaslungihungy
NABIYINAY 7,660,150 UM uazdmsueaadiasiuvdiiunauauauwingu 3,574,150 um N
firsanamneduyualdielunslifanssmeassiunuin nqumasesiidunualddefifinduanngs
mU@uﬁga?Tu 4,086,000 U Tpendualdanglunsdauszguuszanau wazaldanglunisasie

infrastructure/ capacity Iuﬁqmu

fanudululigainisianadnsatinisainmainlsaumuaslsailasazasnidesmdsldiuanssu
yasedluifios 1 Duenalimuanuunnssssriangunanowuasnguaiuay esnannsfune
fhogiirnualilulassafetudauuaumisuiian power vasnnuuansaszritngilunisiia
Tsauwmu uaglsaiilanasvanaidon o nan 3 U way 5 T uonani masidunsiiudeyaluld 1
uardil 2 Sanudrianuwuditmualy Snftoraatandunaassidiliiuiansmaseadusrezioa

Ya v A

Tdwwtdn Aufifeliauufgiuin mndnsinnuenatadasmsaengusell Y1agnsianuanuuane

Y

JEUINNGUTIaBale

oslsfinn ufiseldvhnsAnyiinnesidmauifnsdidenanisinmalulfnlunsianuindain
wanssvasgUiinisalnisiialsavilanazvaenden augun1md1eEns Inenuidnulanuuansees
nsiialsalanagvasnidensenitmyinunguveassiuniiunguaiuauiniu 10 518 Aunusonis
Joafunsingaelsavilauazvaemdensiel 1 5910 axegd 408,600 U uazdunuazanasiudy

204,300 umsisn1sUeaiugieselnl 1 57e
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JUN 21 Myleseidmgefauyuveifianssunisusudenittindenislestuithelsaiilauayviasn

Y

= 1
wanselud 1 97

Aunusanistlesiugilaeselud 1 918 (L)

4,500,000

4,000,000 %
3,500,000 \
3,000,000 \
2,500,000 \

2,000,000

1,500,000

1,000,000

500,000 —,
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unuiithamelmifamnrotlesiuld (97e)
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10. 9AU518U931NANUIY

ud‘ LYY =

nmssuiiunulasinsi 2 dueraiifesainegin nsamedednfnfidiniusiunsinwinaveshianssy
nstestulsalugvu Yssiuusndadulssiiuiidesseinge T wagaslinadensuusuaiiddnfe n1si
ornasinslunytunguenuenenveslidufanssuduannminenuyiosdiu mhsnudmianunlouisves
N3EN3 5eNUARANIEUBN (Co-intervention) agnslsinnu fegUuuuNsANYILUY cluster
randomized control trial Favgthunguauay uazngunaasdlasunisduuenngulnsnesiowmed el
NpauandFsee) wilouiunnusens Fafiwandliiulunnsnad 9-11 wih 92-94 fidnwaizsnag dalve
vosoaasinsluiaansngumiloutu uazdidrdny lenmaflagléisu intervention nuhesuvinsiu

@ 1 =

NUUIINTR visoRnTTumLUlyUEURINIENTIHUA Nz ilonamiious AudnsusIaatATIINe

= A

do9ngy edvziinnansEnuaNTeianaItey YedrindnegraduiusiusuiuuNMIfinun1sAny
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