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Assessment of cardiovascular disease risk by the Rama-EGAT heart
score in staff of Songkhla hospital
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Abstract

Cardiovascular disease (CVD) is still a leading cause of morbidity and mortality in Thais at present.
Existing evidences indicated that changes in life style and behavior in the globalization era are the important
and critical key factors for the intervention and control of this public health problem. The purpose of this study
was therefore to survey the cardiovascular risk factors and risk assessment in the staff of Songkla hospital
using Rama-EGAT (Electricity Generating Authority of Thailand) heart scores. All data for CVD risk
assessment were collected from the record of annual health check-up of the staff with 35-64 years of age
during 2010-2012. The results showed that low levels of high density lipoprotein-cholesterol (HDL-C), high
waist circumference and hypercholesterolemia were the most significant risk factors. In addition, the proportion
of the staff with hypercholesterolemia showed no significant changes during the three years whereas those with
high waist circumference showed decreasing tendency during 2012 and 2011 compared to 2010. However, the
vice versa figure was demonstrated in the staff with low HDL-C. As expected, most staff showed low 10 year
CVD risk (10 year CVD risk < 1 %) according to the Rama-EGAT heart score and the number of males were
higher than females in intermediate CVD risk (10-year CVD risk > 2-14 %). Potential risk groups with
intermediate risk > 20 % were identified in males with 35-39 years old and in females with 45-49 years
respectively. Interestingly, hypercholesterolemia and low HDL-C were the critical risk factors for intermediate
10- year CVD risk in this population. In conclusion, although low 10-year CVD risk was demonstrated, young
age as well as hypercholesterolemia and low HDL-C are the priority targets for intervention in order to decrease

risk of CVD in this study population.
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M5NN 1 Jeyaiupuvesyaanslunennaivadiuuiminvguamwlszat w.e. 2553-2555

Mean + SD

Variables N

2553 (n = 552) 2554 (n = 789) 2555 (n = 779) [ - value
Age (years) 45.0 + 5.3 446 + 5.4 444 +58 0.144
Female : male® 58:1 59:1 6.8:1 0.410°
Systolic blood pressure (mmHg) 116.2 + 14.7°, ¢ 120.7 + 15.3'  119.9 + 15.6° <0.001
Diastolic blood pressure (mmHg) 742 + 10.7 76.1 + 10.3 74.0 + 10.7 0.152
Fasting blood sugar (mg/dL) 89.2 + 22.0' 89.8 + 17.3¢ 93.3 + 18.0"¢ <0.001
Total cholesterol (mg/dL) 215.3 + 39.4 214.9 + 40.3 219.6 + 404 0.057
HDL- C (mg/dL) 56.4 + 12.0" 50.3 + 12.6™ 55.2 + 13.4' <0.001
Waist circumference (cm.) 79.6 + 8.9 784 + 8.6"' 762 + 7.8°" <0.001

All values if not stated are expressed as mean + SD

*: Values are expressed as proportion *: if not stated, compared by one-way ANOVA

‘. compared by Chi-square ““"™"*" P < 0.001, & P = 0.002, ": P = 0.035 (compared by Scheffe)
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Prevalence of risk factors: number (%)

Risk factors

2553 (n = 552) 2554 (n = 789) 2555 (n = 779)
Low HDL-C 129 (23.4) 373 (47.3) 241 (30.9)
High waist circumference 226 (40.9) 251 (31.8) 208 (26.7)
Hypercholesterolemia 143 (25.9) 201 (25.5) 207 (26.6)
Hypertension 61 (11.1) 106 (13.4) 97 (12.5)
Diabetes mellitus 24 (4.4) 22 (2.8) 38 (2.4)
Alcohol drinking 16 (2.9) 33 (4.2) 43 (5.6)
Current smoking 8 (1.4) 13 (1.6) 19 (2.4)

Low HDL-C: HDL-C < 40 mg/dL in males or < 50 mg/dL in females"”

High waist circumference: > 90 cm. in males or > 80 cm. in females™

Hypercholesterolemia: total cholesterol > 240 mg/dL"

Hypertension: systolic blood pressure > 140 mmHg or diastolic blood pressure > 90 mmHg or on medication"”

Diabetes mellitus: fasting blood sugar > 126 mg/dL or on medication

70.0% -
O Non-diagnosed HT
60.0% - ] —

O Not-well-controlled HT
50.0% - B Well-controlled HT

40.0% -
30.0% -

20.0% -

Number of subjects (%)

10.0% <

0.0% T T
3664 3665 3666

51t 1 wWSsuieudadivesvemamnsiianuiulafiagamnananmsanguamisesill wa. 2553, 2554 wag
25565 Iaoutailu 3 nqu Uszneudis 1) non-diagnosed hypertension (HT) Téun pﬁﬁﬁmammé’ﬂaﬁm
ganinn@ (> 140/90 mmHg) uadalilasumsidedeiniuanudulaings lnsneunuvaevamliiu
anudulafinganazlifisziinisldsueananudulaia 2) not-well-controlled HT l&ungiinou
wyasuaminiuanuduladaguuagldsuaananusulafauddiasianudulaiingininad uag 3)
well-controlled-HT I&ungfldsumaitedeiuiiuanusulafings wagldfuenananusulafia uasiing
anuaulatin < 140/90 mmHg

J Med Tech Phy Ther e Vol 27 No 1 e January - April 2015 19



70.0% A

60.0% -

50.0% -

40.0% -

30.0% -

20.0% =

Number of subjects (%)

10.0% -

O Non-diagnosed DM
O Not-well-controlled DM

Bl Well-controlled DM

0.0% T
3664 3665

3666

50 2 usuiisudadimvesvesyamasinifunnvmunarnanmsarvguamissint w.e. 2553, 2554 uaz 2555

Tasutiiu 3 ngu Usznoudie 1) non-diagnosed diabetes mellitus (DM) ldun gninamsnsnszay

imaluideavaizenamsnaniaf (> 126 mg/dL) uadalilasumsiteseindunu lnsney

upyaeumu N bldTunrnunazhifilseiamslasuananseduihmalinden 2) not-well-controlled DM

Tauadnaeusuudeuaminduwmnunazliiueaassinhmaluifoaudfiniinanmsnssziuima

Tuideavaizenarmsmnnnina@ uag 8) well-controlled-DM lauagilasumsiteteindunnvmuuazla

Sugnanszauimaludenaudd uazinamsniaszauinmaluldenvaizono1s < 126 mg/dL

wetszifiuanudeelsanlauasnaeniden
T 10 ¥ Tnonenihunandenazme wazuiaiungu
919 o Wl w.a. 2553 uﬁmﬂsﬁ"’qmﬂmﬁmaz
melutiery 35-39 1 fanudesdelsaiilonas
waeaidoalu 10 Ishaaidu 100 % Taglud) n.a. 2554 uaz
2555 yamnsmavdgannnt 95 % fianuidsselsn
vhlawasvasaidenlu 10 T ieflengiutuidiu 45-
49 U wuhilenuidessielsailauaznasaidenlu 10
Huwuthunanennfuauds > 30 % uazifsnfulszana

60 % wiefieny 50-54 TasiiclndiAeeiuluusiasi)
dmSuyamnamamelull w.a. 2554 uag 2555 s
01y 35-39 1 flanuidssdelsafilonaznaeaidealy
10 Yuvhunanwgeds 40.7 uag 22.2 % MUMAY
uazged 70 % iiledieny 45-49 T wazgeiigaiilediong
50-54 1 Tagiawizlul) w.a. 2554 ada 84.6 % d M5y
anudedelsailanazvaenidenlu 10 Tuuugomy
Wee 1 endlwnandgenazselul wa. 2554
(31t 3)

20 MNIsInaiansunnduaznenIninte e U1 27 alufl 1 ¢ UN31AN - LWBEW 2558



figh
(F)
21

=

a
5]

NYUISVTINLINANN

=

Q

Age and gender
lanagviaoaaeamelu 10 1 vesuamnslsanenadwa

)
i

Anlsa
1 w./. 2553 (A) 2554 (B) uaz 2555 (C) lagilSaul

3

a

J

N

AUANNIFLIFADNT

15
FINNITEHINNANDIYHAN

¥
o/

o

q

[
Y]

e
o = 2
i 2 - 2
% /ﬁ m . _ -----Lg % 3 m
Amw m —iiliillii- ..m 2 @ _ FG-0G A W m £ FG-05 N
| e et 3l I com |||
o m —- oom g.ii..ii.ii
—ﬁliiliillii, E-G 1A BF-GF W
BE-Gl { {
{ r .
—- _ AR .
Lﬂlii, _ il DHEEED -0t A Fo-0F
_,H-ii-i mEE POk (A _ﬁ
o , L -
2 ! - __ 2
~ 12 L—ii-ii e &4 B5E-GE !N
uE gjliiilliiliillii GE-GE M .mw “ ﬁi Be-5e N %w
[ ‘ i = b
o 5 5 ! ,. -
Nuw -l ﬂwu nw r W m
o Pl —] ie] = TN e = Po-05 4
5 1l : P05 © 2 | 1 ra0sd o S
5 _ o & __ . 2 :
= B ! i 3
llii— = T < N 6y-Sr 4
| liiLﬁll ,,,,,,, fit-G 1 ‘H |||||||||||| 6r-5y 4
7- .r " ”
gﬁiiilliiliillL—,. b0 A4 alllllllllhﬁll F-0F A a o
e T cece 66-G€ 14
gj-iiillii-iillii, BE-GE 4 alliiiiillii-i 6E-5E
i f,/ 5, /, // 5, ! f, f/ \, ,/, / -
M n_v n_u M n_, o W M n_v n_,u AW b m @ @ m mw =
(o) s108[gns Lo laguuny < (o) s108[QNs Lo J3gLunpy (1] o) s108lans 1o Jsguny

a

nagye (M)

FUUINIATINEMN

sU9n 3 WSeunevs

U

J Med Tech Phy Ther e Vol 27 No 1 e January - April 2015



4‘ =) 1 -2 Ci d‘d %) %) Jd 1

Welsziiuniadidealanianuduius fue
o d‘ 1 o/ =) =
MngaNuidgenslsarmlanazviasaiaonly 10 Yuuy
1hunan (10-year CAD risk = 2-14 %) wuhiladgides
nidadiugagaegnsany (> 50 %) Tuna 3 I ldun
Taladmesoas Ny 160-279 mg/dL (AZUUUANN

/@69 = 0) uay HDL-C whify 35-49 mg/dL (AzuuY
andes = 0) Tnsdadiveayamnsiitanudsn
hindsnaaladidssidunsdas (laadmoseas
= 84.4, 86.8, 86.6% uay HDL-C = 56.2, 64.8 uag
62.2 % MUAAL) (gﬂv”; 4)

)
o™
e
o
)
]
>
(3]
.
=
@]
T
)
=
0
oy
|-
>
=
J—
i i
oo
I & |
I A |
P A |
[ T
i i
i i
i |
LY /
3 BF risk score 1
10ovear VD rigk - 2554
vear CvVD nisk | £a04d
[— -
B BP rick coore?
B BP risk score2
— =
o 100 o — =
G 100 - == ]
3% 100 == (=]
o == =] —
— == =] 1T val anmra
== =] 3 TCrigk scote O
o IS o == tE ]
12} I e~ == =]
= N 5 == =]
=3 R e R = =
o an R N == =]
20 i N == =] — T A
5] o N N == = M T ek score 2
' N I Ef = e
= R | =]
S N == =
@ - S = == e -
! -~ L—INB N == EE—— 5 LN ik ceore 0
cn - NS == Be B HDL-C risk score O
&0 N == s =
. N = == =]
= R N == =]
=} NS ol e B
=} ] ErTara BE
I R == = B LN O el s O
NS ==, B HDL-C risk score 2
o PR N = =N oEn BE . B NUL-LTEK Biore £
kS an N =N B E e
o AQ A [N ==
@ 4 2] > EN——=
s} RN N =
o N N —=1 —
= NE &= ENE-= = cmoking risk scora 4
= NE = ] Eal——= £ cmoking risk score
5 N N == = b
= an Ny - ey B EE—
= 20 R e N =] = | _
= LU N ENl—=1n B A fel armes O
. == B Ot risk score 2
e RN EaNl—= fd L TS 800re £
- N =i BE
Pl RO = Ng—=] =N -—=
Pl BNl B = obE
Pi A - =N = = H_BE
0 B waict rick coare
9] T T T waistrisk score
— 4
I y
| 1
H H iy =174 imForro adiata rial i rioly —_—
| Laow risk infermediate risk High risk A alenhal drinke vok srnre 0
1 i ] = oAl SO QNN Tiar, aiione £
[ . [
[ =
i
o™
<
o
(]
i}
)
S
o
—
=
=}
'
=
[}
=
O
i
-
= 4
= 1
=
C ore -2
are -«

51U 4 wavesusazilaieidesdennuidosdemsiialsalanaznasnidonly 10 Yuuum (low risk) thunan

(intermediate risk) wasga (high risk) ?quﬂmﬂﬂiqwmmaawmﬁLﬁw%’uﬁmsmmqmwﬂizﬁﬂ W.6.
2553 (A) 2554 (B) wag 2555 (C) (BP: blood pressure, TC: total cholesterol, HDL-C: high density

lipoprotein-cholesterol, DM: diabetes mellitus)

22

’JW‘S&’]SLY\ﬂﬁﬂﬂWﬁTLLWﬂgLLazﬂWﬂﬂﬂWﬂﬂﬁ’(ﬂ e U7 27 2L 1 @ UNTIAW - LUBNBH 2558



a d =
MsanazasluansAne
YAMNI NI NHAUaNTAATUMN
inamiaalddvsvdseiiuanuideedelsamlanag
naoadeaIuINIUlUY WA, 2554 nag 2555 1
Wisuieuddl w.a. 2553 oniumsasiteuldisiunh
YAANINANNATEHINITDINIGUATABIGUANIINYY
Id0AAR0INUUTV18dETNGVAINTBIYAAINS
Tsangnnadear Miuldyaainsianuasevtinuagzi
1 1 61 a 1 a (14) 1 Vl <] ‘ﬂ o A A
dwsmludsnssududiugumn 0 egulshomuiladooun
AATNHdMIFINuyamnnswguwlul w.a.
2554 uaz 25565 WINTU DNWIEUAMSHIUIUYAINT
NIy yYyaansmdisumasaguandiulvgiiient
e 45-49 1 wazdulvgiiiguamd uaiianndsve
anuauladinvazilabudinazlaadimeseaganing
A a I [ 1 Aa [ A 1
elsziiuiudadinvesyaainsniilaisidesdons
inalsarlanaznasaidonlaslsinamives NCEP ATP
Y wohilededsaiwogailu 3 duduusnie dszdu
HDL-C i fvinaidusevioiuazszivlaladimesoasiu
g Tnadadmveayaansniisediv HDL-C Tuiden
andinnluaniadulull wea. 2554 uay 2555 1o
wisuifeniut w.a. 2553 duszavlaladimeseasug
dadulndidssiulundazl) luvasndadruveayaans
d’d v 1 o‘d’ o =
MvnadusouenAnIInaEINMTA WY W.A. 2554
ey 2555 dun uanauleFouineunull w.e. 2553
Thdantiasniinamldvinaiduseuiotveayaainsiiuig
Tinanase1aiiesnanlsaneinasvaiilasanse
id@InguANyAaInIvedlsaneina ldualasanisila
¢ ad 2 [ 1 I A & !

wouaIsN antaniu 2 $29 FnniesInIg W
2550-2553 lasnguiihvinede yaansninzdI
avpuaziaariIame (body mass index) > 23 kg/
m’ Jafvnssndnae 3-5 u Tdanuiisesenns ms
ponmaimeuazmsliuilasungdnssuineanuazaiy

3w o w1 A 2 = =
AUt AMSUTNNEeTNNINY WA, 2554 U
fagiiu Taeinnguithminedndesnguasngunian
anuaulafin > 140/90 mmHg wagimaluiden >
126 mg/dL udimsfamunanssunlasungnssu
Tuideun 1, 3 uaz 6 Fwziulahdaduveayaains
A g U a 1 = 1
niuanuduladagauaznnvmiluusazilligunnuas
Ndadilndifesin luvaizinsd@neivesinssan

J Med Tech Phy Ther e Vol 27 No 1 e January - April 2015

1 paEawiladeidessolsarlanag

ey wazanz
naeadealuaulnsnnwamnIguawl) w.ea. 2556
veayamnsTFiAnsMIdILna AsEnTAINGY WU
anudulafings nazvmnaiduseuiennaninmsii

myviua 1°

) <) o A A A < v o
iWuiledeideanianuaguiuaeasuduusn
ensanlagazideanunlunguyaainsvedlsanenna
aswaiidriunsaaguamlull wa. 2553-2555
A g [ a ¥ 1 2 o ! '
miulsaanuaulanagandinezidadiuligann
udiieninsandandmszrayaansldsumsitiady
Nifluauaulafiagaudiiisanuauladinegluino
1 g T vl o = [ a ! 4 a a
TiithlsadedndiasianudulatinegluinamigaioUnd
Ay 1.4, 1.8 wag 1.9 mMuMAY 59919610UN
yamasiiuanuiulaagedmlngimsaivauszay
anuduladalaandamslasumsiieds swenmiiuna
11n1n1151915901A59n13dNEIHGUNINYOIYADINST
Tsanenna lusranassnyaansiihvsnesiunguni
anudulaingedie udedwlsimunuhiidadiuves
gniamanuduladinegluinamiveslsnanudulatings
(> 140/90 mmHg) uadsldl@sumaitaseiinauludl
WA, 2554 uaz 2555 WenFeueunul w.a. 2553
fovaz 60.4, 58.8 uaz 36.1 veumiuanuaulainge
& ° v 4 v X < 1 Ao M v
NIMNA MAAIAY) Bayaansnguilondungundalild
ihsmlasamsdudinguamveyaainslsamennaly
Fnaomisnlutl w.a. 2554 1ieanndansalinuany
fAand udioasranuanuialnfudinzldsumuuzn
< ¢ A o A U aa o
iWuneyaaalilwounndimeiumsayagudu iy
Tsauazlinissnuingndoavsngan N85
Tasamsdarainguammeeayaainslsaanenna  ielsy
A a J ° [ oA g A o
wasungdnssudell dwmsunguiidulsawnmnunds
Tilgsumsitehfinnlfbusuiferiulsanudulaings
fovaz 45.5, 50.0 uaz 37.5 v muiang
1wl w.¢. 2554, 2555 wag 2553 MUMAL) UBANAN
Famuhdandmszninyaansilasumaiteeiuilu
¥ A o 3 A 1 g
wrnuudIMIzduhmaludensglunasiliiilse
1 yd‘u = o/ 90’ =) |l d a a
aefndinadiszauinmaludonegluinamigeiialng
WAy 0.7, 1.4 uaz 0.9 Tl w.e. 2553, 2554 uag
2555 MNMAY Fadziiouondedinasmsisanly
msasnanudlasazanuasgniinlunisquainmm
gqumwiieananuidssdemsiunnwu

23



4 - 4 s .
Wetsziiivanudessslsalanazviasniden
Nniladeideasa 9 Tael¥ Rama-EGAT heart score Wi
yamnsdmlvgiaznuuanuideauyliidedslsa
A Y . A1 o A
NaanLaentn1a (risk score = 0) nagiAmMINIANNLTEN
aolsamlanazraeaidealu 10 U (10-year CAD
risk < 1%) wazilesnninnuyaaInsvedlsamenna
awaiiidsumIamIguawluudasnguoguaziwail
Tmnuuandnin fIvedalddansianudsdelsa
wlauasvasaidealagusailumansuazinandgaly
ufazEN01y wuhamnganudsdelsaiilanay
waoaldealu 10 Yuvurthunang (10-year CAD risk =
92-14%) WUlUIWASIBIANTUNANAUAZITUND LD
Hongiosniunanda (35-39 umameuay 45 - 49
Tuweanda) ¥ NCEP ATP I 5190 WA 81503
c!' 1 o/ = gj 1 =
anuideselsarmlinazraenideasiusieny 45 Yuag
ey 556 Jaul)® szwinamnslsmenna
A BunUANNFsINAegiosn N Neulag
NCEP ATP III éwisuifadeideaninasommueany
deasinlsmialanazvasaidealy 10 Yuvvihunaehi
dadiugalune 31 (> 50%) Ao laladimesoainuag
HDL-C (mywi 6-8 uaggun 4) awiiuldhliieg
Usziinnnanuavesiladeidesdolsarmlanazaea
=) 1 o/ ) a d’
ldeaudaziladensedssiiuanuidesluninginan
Rama-EGAT heart score ﬂmumﬁﬁﬂﬁaﬁla\‘MﬂmﬂﬂN
ngNadvaAeMNszey HDL-C luideam uazise
(Y] d! Id [y d' d'o o 1 a
aulataameseanngesuiiuiliiedenddgsdensiia
s lanazvaeaden 19 iWeann HDL-C mwithi
] d‘ d' [ o 4 a R d' I
nangednngIfesiuangadveununuedsuiiy
s a . 4! ¥ d'd' o o 1 d!
NanRDN1TNA atherosclerosis FIMINNENAY DUV
=) o o .&' d‘ d d! =
AomMIsMInlaladimeseannileldouazizas B3N
Taladmoesealunszudidonuazinlasvha (macrophage)
ATUAY oxidized LDL-C N15uA foam cell F#1A81T04
TnensafumsiAa atherosclerosis 198 HDL-C Nvfw
Talaameseadilvgazlnisaddy ioduase bile
acid Tuth@siell daiumsil HDL-C luideagadeiiany
Funusnumsananudeasensiialsailasazviaea
1@ea 7 myaaszeulaladimesoasniituithrng
nadglumsanenudssdemsiialsamlanagiasnidon
F9NIZITNAUNNTUSUNGANTINAN § 1BUNS

Sudsgmuenmssazmseenmaame nasmnldlanaay
SRSNEIRIUEN statin FIRWaM IWIANNTIN low-densi-
ty lipoprotein cholesterol (LDL-C) &1 lu/luisadvily
LDL-C lwideamuazaamsauansilaiadmosoa ue
Tannsainszauves HDL-C luidenld a1nseau
Weuvy meta-analysis Wuhgniszaulviiuluideatia
UnAnasnanlasuen statin MNsEAUVEY LDL-C < 70
mg/dL w1 30 20% veugnldsualinanism
dannsIameluriasnidaen (intravascular ultrasound)
NEIPINNIVE18YNAYY plaque (plaque progression)
Ad! A 1 C’!’d ¥ =) d
#sonionnnnluyananguiliisziuvetlaindiseslsa
(triglyceride) Tuidonganaziszauves HDL-C luidon
é =§ Yo . =) 1 = = a a

M FIMIIATVEN statin Wisgeeided liTUsz a5
lumsSamanuialnddganan™® sgralsaaiuusii
European Atherosclerosis Society (EAS) LEUD AT
% Wd‘d U A a’ % d‘ = G
snwfdniilvivdadndlasldenanlasndiseslsavie
ifin HDL-C Adsldfienfieangnisinainedall

2 Fsuludszmalneilasansansi

Yszdnsnm ¢
qmmwazé’umaﬂ%ﬁ 4 (the Fourth Thai National
Health Examination Survey; NHES IV) Tagdsany
FNYDINGHOIMINUNUOAN (metabolic syndrome) Tu
aulnefieghudiotuazsum nuhesdsznevveandgu
omamuneaninaNungIlundusIIMAsMaiizy
HDL-C ¢h uagiflasndiwesladge @ dailadovdlemiihy
aunmeRanarnumiulIEmuensiiaiTulaangs
uazmamssentame seiinsnuhifeiadesii
anuduiuF UMl HDL-C suaglasndiseslsdge =

Tsmenaswmiinashouisaseu e
Ransmfiedlosfuanndeedelsailanaznaoniden
luyamins Tasfimsdnfanssudadsuguamedieah
inenagimsmmathmnemsaailhioideniune
yana deyannnaniiteiendsfeuldhansaly
TmamiﬁﬁwLﬁuaQﬁuﬁﬂsxﬁﬂ%waﬁﬁﬁluéawmmiaﬂ
snaveduseuimilasdssiiunnvinaiduieuieives
yamnsianasednditeddeluiing. 2554 uag 2555
iieSeuiieuiud w.a. 2553 ludavesanuduladia
wAwiefu duiididesiimafmuanasmanie
samdiintuRongulsavmunaznguiiiluiuluidon
AaUnddedilaladimeseasings uasgil HDL-C o

24 MNIsInaiansunnduaznenIninte e U1 27 alufl 1 ¢ UN31AN - LWBEW 2558



uennilasdanvnssndudnguamlunguniiguang

Q q

NNFRDYMYlA avlaiéfaqsaslﬁmnwumm Aaln@nau

a
919/!
o/

wiilesnndeyannmidteiiasieuiidadiuves
qﬂmﬂimamimnaﬁumwmwmiiﬂmwmﬂamm
waziundalilasumsitedeintuluusasd sam
fenuidsstemiialsalinasasaidoaly 10 7
uuuﬂmﬂmqL‘i‘uwﬁluuﬂmmmﬂé’fq usiony 35-39 1 nag
yamAMaNey 45-49 1 mitiveilumsananuides
gamsiinliarilanazrasaidealuyaaminslsawenna
Ny

Y o o au cgsld a

T191vUITBiAD nuVYszin Rama-
EGAT heart score I¥mazuunanuidedtaeny 54 1
mililasziivanuidsdduyamnsnionginnai 54
wd a4y A ac o
U Fondnalianudssdensiialalinazraen
wealuyaanslsangnnassaiamniaiuias
4 o 4 d . : d
Wewmnniloidesd o Nlslumsanamanuides
wuldnnyuiiledionginndu Tagmwzluduaaniiony
nnn 55 U wennnilunuulsziinudandanmua
INAEIAZINLANNIFBINMAD 0 YealAladmesoasIX

Wy 2 %ede 166-199 uaz 200-279 mg/dL ¥hl

AZIUUANNIFwBdlAladINeIeaININAY 0 Haga
Ba o da 4 < o “
nilunguinianuidessielsamlinazvasadealy 10
= s Y o v A 4! d’ !
Puumuazihunan deniadnuiialszmnionndina
fanumiudvesATeiine manudeyamsgyr ms
angn lannmsdeumuidsumsaraguanlaglild
MvuanaEilagaziden dNIMIIANAYDITBVIBI 69
WumsTalasfidriumsasivguamaioisuiu ud
pglsimu JoyannamiItovesgin nazaaz'® 4
waasldifuhaailfuunlsziiuedrshodonuios na
mahmendalianugndesgauazliuandiennmsld
0.670 vs
0.699, P = 0.25 usielsziiulagldyaainsmanms

Farmingham heart score lagiid1 ROC =

wwng wamsinngiiols RAMA-EGAT heart score
= ¥ 1 1 S o o o s
ganugndeagenitedaiitivdndgy lasliar ROC =
0.772 vs 0.699, P = 0.001 mua1au fagiiulasams
Woilld@amuwiinnumstihdherdadunaind 30 9
vda s g o P
I1AZATOUAGNANNYNOYAUG 35-88 T FIuMANN
iAsBaNeMITIMNeaNNdsdliianugndesusiugnain
Taewuo1ANNIINTI9T8 cardio- ankle vascular

J Med Tech Phy Ther e Vol 27 No 1 e January - April 2015

index (CAVI) agmmanugnfeansiudganiimsls
RAMA-EGAT heart score™

nafnssNUITTMA
YOUOUNITAMMIBUNNIUTE 2dRaTal
fonnemslamennagava neyanalildtoyalums

Y
o

AT wasdhinue®insnss ngununTnI
daan Tsamgnnadiwar dmsumInunudeya uag
YDUYOUAMANLINANAMIUNNEG NINFEYUUAY
flatfuayuanlsznalumaiinge

1ONAITINDY

1. Tardif JC. Coronary artery disease in 2010. Eur
Heart J 2010; 12 (Supplement C): C2-C10.

2. diinuleguasgnsndans NIENINMTINGY.
anuzguamwuaziymguaneesaung. Tu: ms
as1saguing 2551-2553. ngUNW 1 1539NN
DIAMIEIATIZHINNTNUAN, 2554: 147 — 232.

3. dninszNeInen naNAIANLIA NITNINATITUGY.
nenumaithssSidsalifaseisesad) wa. 2555.
Fenumsdhsziimeszuainerdssirddond
2556; 44 (51): 801-08 fuduiile 13 Aueou
2557 91n: http://www.boe.moph.go.th/.

4. Third report of the National Cholesterol Education
Program(NCEP) expert panel on detection,
evaluation, and treatment of high blood choles-
terol in adults (Adult Treatment Panel III) final
report. Circulation 2002; 106: 3143-234.

5. Anderson KM, Wilson PW, Odell PM, Kannel
WB. An update coronary risk profile. A statement
for health professionals. Circulation 1991; 83:
356-62.

6. Wilson PWF, D’Agostino RB, Levy D, Belanger
AM, Silbershatz H, Kannel WB. Prediction of
coronary heart disease using risk factor categories.
Circulation 1998; 97: 1837-47.

7.  Thomsen TF, McGee D, Davidsen M, J@rgensen
T. A cross-validation of risk-score for coronary

heart disease mortality based on data from Glostrup

25



10.

11.

12.

13.

14.

15.

26

Population Studies and Framingham Heart Study.
Int J Epidemiol 2002: 31: 817-22.

Hense HW, Sculte H, Lowel H, Assmann G, Keil
U. Framingham risk function overestimates risk
of coronary heart disease in men and women from
Germany. Results from the MONICA Augsburg
cohort and the PROCAM cohort. Eur Heart J
2003: 24: 937-45.

Conroy RM, Pyorala K, Fitzgerald AP, Sans S,
Menotti A, De Backer G, et al. Estimation of
ten-year risk of fatal cardiovascular disease in
Europe: the SCORE project. Eur Heart J 2003;
24: 987-1003.

giv udine. Nsnidematannuulssiiuany
idesdelsailauasnaoniden. 2548. “duduiiie
13 qumﬁuﬁ 2556 1A http://www.thainhf.org/
document/research/research_199.pdf™.

Sritara P, Cheepudomwit S, Chapman N, Wood-
ward M, Kositchaiwat C, Tunlayadechanont S, et
al. Twelve-year changes in vascular risk factors
and their associations with mortality in a cohort
of 3499 Thais: the electricity generating author-
ity of Thailand study. Int J Epidemiol 2003; 32:
461-8.

Ugugns A, sgyan

1a o 4 o/ ¢ A
ANNNEYIT, WAUAT

digassn, Aaws 83as, Ay Audnad, oe
fszTanmut. matsziiuanuidowedlsanasaidon
mlanazlsavasnidendued. 115613399550
HITONEGY. 2556; 7: 346-60.

Supina P, Harncharoen K, Siri S, Maneesia A.
Rama — EGAT heart Score validity among acute
coronary syndromes patients in Siriraj Hospital.
J Nurs Sci 2009; 27: 77-82.

Tsanenuiaaavan. (2554, 22 fJwawn). Uszmd
TsawemnaawarFes ulenelsamennadaais
gquamlsanennagava.

i ayien, gmayg ndudieda, omad A,
Som wdndilsed. anudssdemsiinlsailouas
waaﬂLﬁamamﬂmﬂﬁﬁﬂﬁﬁﬁimmidauﬂmq

16.

17.

18.

19.

20.

21.

nsgnraamsngy Inglfnlszifiuanudesde
Tsamlanaznasnidon Rama-EGAT heart score.
T3WeNNaNBID NINMTUNNG ATINTNATIINUGY,
2556.

Chapman MJ, Ginsberg HN, Amarenco P, Andreotti
F, Borén J, Catapano AL, et al. Triglyceride-rich
lipoproteins and high-density lipoprotein cholesterol
in patients at high risk of cardiovascular disease:
evidence and guidance for management. Eur Heart
J 2011; 32: 1345-61.

Barter P, Gotto AM, LaRosa JC, Maroni J, Sza-
rek M, Grundy SM, et al. HDL cholesterol, very
low levels of LDL cholesterol events. N Engl J
Med 2007; 357: 1301-10.

ROhrl C, Stangl H. HDL-C endocytosis and res-
ecretion. Biochim Biophys Acta 2013; 1831:
1626-33.

Bayturan O, Kapadia S, NichollsSJ, Tuzcu EM,
Shao M, Uno K, et al. Clinical predictors of
plaque progression despite very low levels of
low-density lipoprotein cholesterol. J Am Coll
Cardiol 2010; 55: 2736-42.

Chapman MJ, Ginsberg HN, Amarenco P, Andre-
otti F, Boren J, Catapano AL, et al. Triglyceride-
richlipoproteins and high-density lipoprotein
cholesterol in patients at high risk of cardiovas-
cular disease: evidence and guidance for manage-
ment. Eur Heart J 2011; 32: 1345-61.
Aekplakorn W, Kessomboon P, Sangthong R,
Chariyalertsak S, Putwatana P, Inthawong R, et
al. Urban and rural variation in clustering of
metabolic syndrome components in the Thai
population: results from the fourth National Health
Examination Survey 2009. BMC Public Health
2011; 11: 854.

22. McKeown NM, Meigs JB, Liu S, Rogers G, Yosh-

ida M, Saltzman E, et al. Dietary carbohydrates
and cardiovascular disease risk factors in the

Framingham offspring cohort. J Am Coll Nutr

’JW‘S@’]SLY]ﬂﬁﬂﬂWiLLWVIgLLﬂtﬂ’WﬂﬂﬂW‘ﬂ?ﬁ(ﬂ e U7 27 2L 1 @ UNTIAW - LUBNBH 2558



2009; 28: 150-8.

23. Yingchocharoen T, Limpijankit T, Jongjirasiri S,
Laothamatas J, Yamwong S, Sritara P. Arteria
stiffness contributes to coronary artery disease
risk prediction beyond the traditional risk score
(RAMA-EGAT score). Heart Asia 2012; 4: 77-
82.

J Med Tech Phy Ther e Vol 27 No 1 e January - April 2015

27



