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Project Title The Establishment of Cohort and Biobank in 

Chulalongkorn University and The Thai Red Cross (CU

TRC Cohort &Biobank) for Epidemiologic Research in 

Chronic Diseases (Year 1) 

Name of the Investigators Asso. Prof. Wiroj Jiamjarasrangsi et al. 

Year August 2011 

Abstract 

Background: Relatively few information is available in Thailand nowadays concerning 

longitudinal chronic diseases and health problems specifically for Thai population. 

Objective: To establish the "Epidemiological laboratory" in Chulalongkorn University and 

the Thai Red Cross for longitudinal epidemiological studies relating to major chronic 

diseases in Thai population. 

Methods: Data was collected by using standardize questionnaire and covered topics 

about personal demographics, health behaviors, illness history, medication taking 

history, allergic disease history, health literacy, and musculoskeletal symptom history. 

Blood specimen was also collected and prepared into 4 serum specimens and 1 buffy

coat specimen. The research was carried out with the approval from the Ethical 

Committee of the Faculty of Medicine, Chulalongkorn University, and the informed 

consents were obtained before collecting data from each participant. 

Results: Totally 4,939 participants were recruited (with 4,349 participants or 88.1 % also 

provided blood sample). Majority of participants were female(69-84%), aged between 

40-41 years), with good or moderate health perception (50-51 and 38-40 percent 

respectively). Prevalence of personal history was 0.1 to 30 percent while the prevalence 
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of medication was 0.7-60.9 percent and prevalence of allergic diseases was 5.9-19.6 

percent. Up until now, the data was utilized in the analysis of 4 specific topics including 

(1) Metabolic syndrome (2) Health perception (3) serum alanine aminotransferase (ALT) 

and serum aspartate aminotransferase (AST) levels in healthy adults, and (4) the 

relationship between body fat percent and prevalence of cardiovascular risk factors 

among adults with normal body mass index. 

Conclusion: This cohort has high potential to serve the need for epidemiological study in 

broad health topics. This is beneficial both for students and faculty members in the 

health-related faculties and institutions in Chulalongkorn University. However, the 

coverage of its initial cohort was quite low, further recruitment should therefore be 

implemented in the future. 
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(7,000 fI'U 1m:: 8,000 fl'U) 

d" .K
lf1lJ'\J VlJtl'Y'l'Ujl'U 

" ".1 " • '\JVlJtl1l1'Uul::'lflf1'Hn'f'l'~1 

• ;1mh'lI~V~ 

, .J. d '" 1 "d
('f'I'1'Ulf'U'Ilf1mf1111 'U~lU'U -20 lm::1 

... "" lflV -80 V'Ii'l'll9ttll9tU'f'I') 

... 

... 
fff1111nllm::'illU 

utl::fhtJf1~'\JV'I 

Biomarker 

~11'ilI1'\Jfll'Y'ltJl::~iil 

lm::l~ll::i'lm'llJ''\Jfll'Y'l 

'" ... 1 " lJ'Ul'If1 'U jl'U'IJ fllJ tllJ''\J fll'Y'll::U::Ul1 

(CU-TRC Cohort & 

I 

t + 


...... " U'il\iulIv'In'U 1m:: 

.K ... oeI", '" 

~lJAf111W'\JV'I1lfl 

l1VHl'I (11flty U'il\iUl11'U1U'\Jfl'l11fl 

.K .., d.."s .,
llVHl'I(11flty 

,'UtJl::'lflm'l'IU 

'mh::'lflm'l'IU 

+ 

'\JM1J1Alf111 

lIv'I n'U/'If::tlVf111 

lMl.. 1 .K '" oeI'HlllflHl'I 

·• •
•
••••• 
·• • 

·• •
•
· 
:d 
e. ~A ... .. ~ 
• I
• N• 


·• 
•••••••••• 

·• • 
•· 

•••••••••••·d 
·'~A
:~ 

· • 
•• 

+• 

·• 
·• • 
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)'') ).Jl1'lU)':;']j1n)'1'u ~1VI C\J1'WU)':;LVl 1"11VlUYiij 
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1.U~'lutf~ ru:::~':j9tJlOl :::mh'l (1-.l (n) L)'~Lftlf-.l~ ih~-.l LlJUU'lJ~1~1fi1 )'ru~"iI~ ~1 ~C\!"iI'tl-.l 
.J " ... 

t])':::LVlPlLVltJ ("iI) ~'l1~LL[;ln[;]1-.lVl1-.l),:::U1[;l':jVlmLL~::::n'l':jVlmLnmnuh~~'tlf-.l),:::~~1-.lL~'tl"l!1~ 
, ov tr 

Le.J1 Vi Ufi• 

(~) m~1rue.J~-.l1U~m~n':j9tJVl1-.l),:;U1~':jVlmL~mnUL)'~Lftlf-.l~rh~-.lLtluU'lJ~1~1~'lJ1.u 

tJ~:::LVlPlLVltJ LL~::(-.l) tJ~:;LtJ"lllrLL~:;~'l1~ LtlULtJL~1.Un1),~~1-.ln~~tJ),:;"l!1 n),L~'tl n1~~m~rw:::tJ:::• 

1.U'lf'l-.l1 0 tJ~e.hU~1 Viu~1'fi[;ln[;l1tJ~'ltJL~~~'l1.IOlLL~:::~~'[l~L~tl~ LL~:;h~LU1~'l1U 

L~~~UIOl1ntJ~::~1ru 30 ~1tJ [;]'tltJ~::"l!1nnL~u~u1.UtJY1Vlfifl1'n~1"l! 2537 LilutJ~::~1ru 60 ntJ 

~1tJ ~tltJ~:;"l!1n m~u~u1.UtJViVlfi fI1'n~1"l! 2548 ~1tl L~~~UtJ~:::~1 ru~tltJ~:: 100 1.U'lf'l-.l L'l~1• 

LiJUL~~LU1~'l1UL~~~UIOl1n 1 ,059,562 ~1tJ LtlU 3,472,988 ~1tJ1.U'lf'l-.ltJ~-.ln~1')m~~1~U i-.l 
.. , .... ~ " ~ J.... 1. ~ 1. ~I .... ov

~1~n1~ru'l11Ol::~LLU'lLU~L'Yi~"iIUtln U'tlU1~[;l L~tJ Uu Vi.Pl. 2553 1Ol:::~'tl[;l~11n"iltl-.l 

L~~LU1~'l1UL'Vhnu~tltJ~:; 9.2 ~ffi~1'l 5,397 ,559 ~Ui'lth:::LVlPl~1n'WihJ1mn1~tJtl-.lriu~;:j 

tJ),:;~VlfiJ11Vi4 ~,)UL~~~'l1~~UL~~(;]~-.l ViU~1'fi[;l),11n1.UtJ~:::"ll1n~'l-.ltl1~ 13-59 th~~1Ol1nffitJ 

~:; 11.6 1.UtJ Vi.Pl. 2539-2540
6 LilU~'tltJ~::: 17-21 1.uu Vi.Pl. 2546-2547 L~tJil~LtlU.. 

http:1.U'lf'l-.l1
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~'Ju~mum~ru'll'el~if~r.rtJL~tJ~l'l'elL~I"lLf'tlf~L"wh;f ~~m~~I~'J~i'JLtlLYlfll'lUiJ 2548 

, ... tl ::'Id' "tl'" " .J .... "I' .,.J ," ."1' ov tl
.,.n.J'Jl~ ~::·ll1nr'ellfi 15 u'llU ~ Cl~~'tltJ~:: 97 'VI~u~~m~tJ~'elm~U'eltJ 1 u~~tJ LL~:: ~::"llln~ 

~'eltJ~:: 30 ....,1'el~'J 13.8 fllUI"lU iiif~r.rm~tJ~'tl[h~U'eltJ 3 if~r.rtJ~uLtl3 

.eI", A 0 ..J 'l" CJ t I J oIICII. I ...... 

~"ll'el~~'VI1~'J"lllm~IU'JU~ln 'VILL~'M ....,L....,UI"l'Jl~LL!?In~n~~::....,'Jl~L"llfl"llI!?1ILt:.J1YlUD 
~ . 

'lI'el~~mtru::m~Ln V1 L~1"l Lf'elf~'lUtl~::L 'VI fII~~lijJUI LL~'J (~~LiJULL....,~~~m~n~r.rtJ LL~::~~I~'tl~ f'1 

" .J 'l~'l ?:I OV ~ J.,.J 0 OV !l1."I' ~ ~ tlOV

l"l'Jl~l~ILYl'el '0 Unl~m'IJ~~u'el~nULL~::~V1n1~~~1"l L~'elN'VIm~~LuUuCl.J""'I'V1'J ~~n) LL~:: ~::L'VIfII 

nl~~~lijJUI (~~iim~~ m~n~r.rtJ'tl[h~~lriV1 LL~::,rnf1JL'tl1'el~ f'11"l'Jl~};~1 ntl~::L'VI fII~~lijJU1LL~'J~1 
.. 

tl~::fin!?l1~'lummnL'lIif '11VI1LV1tJijL~!?I~'J~~'tl'IJI"l'JI~ LVI~I::~~) "ti~'lU~IU~n~ru::LL~::'lIUl V1 

."1''' .J ., J., ... _ ...... %. rOV 

"ll'tl~uCl.JVll '1V1!?1 V1(CUt-of-point) 'VILVI~I::~~"ll'tl~ !?I'J"ll'J V1'V11~M~'J'VImLL~::"ll'J LI"l~ l"l'Jl~~~YlUD 

~:;VI~I~if~r.rmL~::I"l'Jl~L~tI~l'l'elL~1"l LL~:;ml~LL!?Inl'lI~'VI1~l~I"l~LL~::1'lijJUD~~~ ~m~LiJu 

'qtlM~I"ll'l'tlm ~tn~1!?1m 1~I"l'JU l1~tJfl~ riuL~1"l'lutl~::L'VI fII~~lijJU1 LL~'J~ltl~::fin!?l1:n'lUtl~::L'VI fII 

L'VItJ 

• ~ ~ .... ov ............ 'i' ..... ~1.Of .3 .....
J'........ 0 


(FI) u1t11'lHJ~~IUI"I m~11~tJ'VI1~1~1.J1~1'V1tn~ntJ1n1.J L1F1L1'il1~'VIn1~~buUutyvnti'Flty 

'UtJ~b'VIPl'1.'VItJ 
~... r ".J ''l tl .J ~ 0.,

Lfln~I~~~Yl~YlLL~::'lIfllJ~'VIL~mLYl~ Ul LLUU'elU1 'lI'el~n~::'VI~'J~~lfil~ru~'lI ~V1tJ~lun 

uLtJulmL~::LL~Ufi'VIfifll1~!?If ~Tl!n~::U1V1i)'VIm LL~::""'l.btJ~IU~u1'lul~riV1 L'lIU ~il~ 
~IDl~ru~'lI ~tJ~lum~L'ih~::1'~L~I"l'VI1~~::U1V1i)'VIm ~lmlum~~lfil~ru~"llL'VItJ LL~::~tJ~IU 

, .. .. 
~~m~~,~~~ mU::~"llllIYl"l1'tl~tl~::"ll1 n~";'Jtl~::L'VIfII";~ 3 f)f~ [I'tl LiJU;'el~~....,~n~,....,fum~. ~ 

'Jl~LL~ULL~::~hLUUm~f)'J'lJI1~tJ'el~riuL~I"lLf'tlf~~~lriCl.J'lI'tl~tl~::L'VIfII 'tl[h~hnm~ L'tln~l~ 
L....,~I;f,rnLL~V1~;'tl~~"l1U1V1LL~::LLU'JLu~'l'W11Yln~I~"l1'tl~L~f)~i)U~'iltJL~iV1L~uLV1tJmfli'tJ:n'tl~~

~ ~ 

.J ..." ""'" ., "''' " "'l ..."..1., %.., r '."1'.,~"l1111Yl 'VI'tll~~ ~V1~m~UlJ'VIn"1l'tl~~ ~'J UL'J"l1~::LUtJU 'lI'tl~~ LntJ'JmJf)'Jl~·tltlYlUfi~::""''Jl~u~~tJ. ..~ 

.. , 
LL~::tl~::~'VIfilllYl"l1'tl~ ~I!?1ml~f)'JU f)tltJ'el~ tlU ~~UU~~~1LiJu~'el~'el1 fli'tJ;'tltl~ Lv.~ L~~~1n nl~. .. 

'" 0 'l" 0 ... ?:I ., ~ J., 'l
~~~::'VI1 ....,m~'Jl~LL~ULL~::V11LUUnl~f)'JUI'l~u'tl~nU~~f)L~'tl~~ U 

tl~::L'VI filL'VItJ Lt1uLtl'tl[h~L....,~1::~~ LL~ ::iitl~::~'VIfi1l1Yl 
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, ~ 


~'lm'"l 'l1D L1~hJ~'tllJ~Yi'W~'l'W,J~~n'tlUn"W'l"N LLeJ'W LL~~~'l Lil'Wn1~PI'luPllJtJ'tl'l fl'WL~PI vI'l m:h'l'.ll'tl'l 

'II dJI • 

,j~~ L'Vl PlJ'W Plru~ ~~r.rU\~ ~'W,"'l~'tllJ ~'l'Wti'l'W~'tllJ ~ Mediine ~'l Ltl'W~'l'W~'tllJ~'Vl'l'l~"I!'l n1~~~ vlU 
~ 'U cI.i 'U cd 'U 

~'ln~ LL~~'l:n~'l,"in1 ,j~~n'tlU~'lU 

~'l,"in ~'l'W~~U'l (1l~'Vltl1 ,j~~n'tlU ~'lU "Prevalence"," Incidence" ,"Risk factor", 

"Predictor", "Prevention" LL~~ "Intervention" 

"CVO" , "Cardiovascular" , "Stroke", 

"Hypertension", "Diabetes", "OM", "Metabolic syndrome", "Lipid", 

"Oyslipidemia", "Cholesterol", "Kidney" LL~~ "Renal" LL~~ 

o ... !I' JcJ. 1 " 
PI'l,"~n(1l'l'W~'W'Vl u~~n'tlU(1l'lU "Thai" LL~~ "Thailand" 

~U~'l'l'W"ll'l'l 20 tJ~~,"~'l'ltJ ~. PI. 2532-2551 ijU'Vl PI'l'llJ~r.ru ~'l'W~~'J'l (1l~'VlU'lL~PI ~'tlf'l 
~~'lIiiC1J(L~Pli'l'l'"l,"~'tl(1l L~'tl(1l m'llJvI'Wt~~(;)~'l LU'l,"'l'l'W n~lJ'tl1n1~LlJ(;)'lU'tl~n LL~~L~PI\(;))'l'W 

~ " 
,j~~L'VlPl\'Vlm;'l~'W 56 'flUU Ltl'Wn1~flim~nJ1'lPlI1i(1l'.ll'l'l'l 41 'flUU n1~flim~nL:n'li'lLn(;)~(1l(;)12.JLL~:: 

,"'l n\h'l~ru'l'l'WLL~,j~~L~'Wn1~flim~n~U~1~'l'W'l'" n.J flin~ti(;)~'l PI'l'llJ'l1 n"ll'tl'l L~PI 

., ~ %. ., r ,."1'.... ., (L 0 .J'~ .... ., .J... r 


'flUU LL~~f"1n~WnlJ~lJ~'Wfi~~,"'l'l'lu'"l'"lU 26 'flUU 'W'"l'l'W'l'W'WlJL~!N 4 'flUU'Vl~~'"l'W 


PI'l'llJilJ~'WfiL(1lu'l:nn1~flin~~uu\,j~'l'lWW'l) LL~~flin~,j~~~'VlfiJ1'l~'.lI'tl'llJ'l(;)~n1~ 10 'flUU ij 

~'l'WtJ'tlu~flin~ti(;)~1'flu1in1~nr'll'tl'lL~PI ~'tlL~U'l 5 'flUU t(1lmu'Wn1~flin~ti(;)~'l'fl~n1~ru"ll'tl'l 
~ ! II ... ..1 0 .,~ ... ..1 
~~PlLU'l,"'l1'W'Vl'l,"lJ'" \ ~~PlLU1,"'l'l'W"I!'W(1l'Vl 2 '"l'l'W'l'W 3 'flUU ~~PlLU'l,"'l'l'W"I!'W(1l'Vl 1 LL~~ 

27 

http:PI'l'llJ~r.ru
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LL~ !1l-l~1'l.!,)'l.!CJ~-l1'l.!':5r.rU ~1'l.!~:;'lJ1 !1l':5'Vlmhf'l ~'tl f-l~~1 ~~L'l.!t1~:;L'Vl PlL'VlU 

~1LL'l.!nml-JtI~:;L~'l.!n1~~mt1 

~11;J'm1~ 

tJ'EI~nUI 

~~VI~~ 

ell 

4 1 4 

t-l~'tl!1l L~'tl !1l~l-J'tl-l 

u~r.rm~u-!It~f'I~'l1r.i~~'tl!1l 

1 

>o ... 

4 6 2 12 

'l.!1t-l'l.!n 1 3 3 

hnr'l.! 1 1 

f'I'l1l-J~'l.!t~~[;]~-!I
'II 

3 1 3 4 

L'lJ1t-l'l1'l.! 5 5 9 7 20 

mil-J'tl1 n1nl-J m 'lJ'tl~ n• 4 5 7 

4 2 6 

27 6 26 10 

(Clinical 

ell ... 0 ..., !OI ~ 'I "coI!"1
Research Collaboration Network ~~'tl CRCN) 'tln~1'l.!'l'l.! 11 'U'lJ'lJ LL[;]Lu'l.!n1~l"In~ L'l.!CJ'VlLu'l.!.. 
t~f'lLL~l'lLtl'l.!~1~~8 

~:;L,"'l.!L~~1 5-!1 iifl'l1l-J ~'tl-!l m 1'ii'tll-J~ CJ~ n1~~n~~r.ru~ L~m;t'tl-!l~ n~1'l.!'l'l.!l-J1 n~1t-lf'lJ 
OJ 

m~1-!1LLCJ'l.! LL~:;~"ILil'l.!m~f'I'l'lJ"'ll-JtJ'tl-!ln'l.!hf'lLf'tlf-!l~LtJ'l.!U~Wl~1~~"1I'tl-!ltl~:;L'VlPlL'VlU 
L~UL'UYl1 :;~'tll-J~ L~mn'lJTl[;]~'tl'lJ~n1 ~ru u~r.ru L~U-!I LL~:;t1~:;~'VlfiIl1Yl"il'tl-!ll-J1 [;]~m~f'I'llJf'll-J

OJ • • 

(~) tJ~ttl"liU"il'£Hn~~tJ~::"li1n~ (Cohort) U~::F\~~~'l'El~1~;'Jll1'n (Biobank)• 
mil-JtI~:;"iI1n~ (Cohort) t-ll-J1U~-!I mil-J(;]'l'tlti1-!1~L~fl.Jn1~~!1lL~'tlm~'tl n'w~n~~!1l[;]1l-J 

~:;u:;m'l'Vl1-!1~:;1.J1 !1l':5'VlU 1 n~ l-J ~'l'tlti1-!1 f'I'l ntl'l.!n~l-JlJf'I f'I~~'tl1 P1'U Yi1-!11'l.! t-l1'tli-!l n !1l'tltiL'l.! 
~ ~ q " 

http:u:;m'l'Vl1-!1~:;1.J1
http:1l-l~1'l.!,)'l.!CJ~-l1'l.!':5r.rU
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~'el'l.l;1'UJ1n L~'tl1~iJ Pi'ntJfl1~Yl1..'l ~ii ~m.h..'lLYitJ..'l~'el~'el n1~~n'li1 L~m n UL~rl Lf'tlf..'l~iJ'elLJl~1 
'elU~n1~ru1~~..'l~1n. " 

L~..'l~mU1~ LL~..'l~~..'l1~'l.In~:;-i..'lm~ LtlWJ~:;"ll1 nm~~1~ qj1'l.I~:;~UtJ~:;LYl ~ 1'l.Irl,)1~ Ltl'l.l~1..'l LLfh 

rli..'l ~')'tltJ1..'l:n,)fl1~n1'IItJ~1n{] n1~ru1~~ LL~rl,)1~ n1')~-W1Yl1..'l n1~-:sr.rtJ~'l.I~ ~1~ LJlf';h 1 ~iJn1~ 
.J ..,:., .J .... "" ..... I q J q ~ 4 9CV 

LJl'l.lLJl,)Yl,)L~ n Lnmnu n~:;LL~ n1~M1..'lrl~..'l LJl,)'elm..'lYl1..'l"ll,)fl1~~'l.I'el nrlN~'l.I..'l 

n~~,J~:;"ll1m (Cohort) LL~:;rli..'l~')'tltJ1..'l~,)fl1~ (Biobank) ~:;Ltl'l.l~..'lLi''tl~1'l.1')tJ~'tln1~ 
1.1 .... 	 ~ J .... " 0 cv .... ! 1 10 ~ J.d Irl,)U'1~U'el..'l n'l.l ~~rlL~'el~..'l ~'l.ItJ~:;LYl~n1~..'l~ 1?J.J'l.I1~,)~Yl..'ltJ~:;LYl ~ YltJ Yl..'l'l.lL'l.I'el..'l~1 n nf!~tJ~:;"ll1n~ 

(Cohort) LL~:;rli..'l~,)'eltJ1..'l~,)fl1~ (Biobank) ~:;Ltl'l.lL~ij'el'l.l "~'el..'ltJljU~n1~Yl1..'l~:;U11?1-:SYlm" 

(Epidemiologic laboratory) ~1~fun1~~n'li1~:;tJ:;m') (L'II'l.I Prospective cohort study, 

Retrospective cohort study, Nested case-control study, Case-cohort study, 

Randomized controlled-trial LL~:; Quasi-experimental study Ltl'l.l~'l.I) L~'tl1~1~~1~..'l;'tl'ol~ 
.... ~ j'.,. • 1 .J 0 , 1 1 ' .,. "'1 ' .,. ,• 

Yl1..'l~:;U11?1,)Ylm~'tl..'l ~~rlL~'elN~~1t1u~::;n1~ Yl~1L~1:;LJl'tlu~:;LYl~ Yltl LLLJltl..'l~ ~L~tI..'l~'elLJl'tln1~ 

lJ11tJ1-iitJr:;n'tlu n1~,)1..'l LLt:J'l.ILL~:;n1~kl LU'l.ln1~~1'l.1~1fi1~ru~'lJ 'el'l.lU~:;n'tlU~,)tlll• 	 ., 
(1 ) ;'el'ol~'elLJl~1~U~n1~nr~'el..'lL~rlLL~:; Intermediate outcome "ll'tl..'lL~rlL~~1tr'l.l 

" .J "'."f"'.J ."1' '" 0 ~.J' .,. .J. ~ ~ 'I " (2) 	 "ll'tl~mnm nUu~~m~tI..'lLL~:;u~~tJYl1'l.11t1'lJ'el..'l ~~rl L~'elN "lI..'l~1n~n'li1 ~l?1tJ~"ll 
" 

.1 .,.~ 1"" .,I....... "'!'IluLLUU Cross-sectional ~:;~ ~'tln1~ 1?1'lJ'el'ol~YlUI?1LU'el'l.l'el'l.lLu'l.lt:J~~1n Survival 

bias 1~ 
" 	 .,I .,.. 1 ~.... !:'I .,. ~ (3) 	 "ll'el~ ~Lnm nuur:;'t'iYl fifl1~"lI'el..'l~ 1LJlm1~rl,)U rl~u'el..'l n'l.l ~~rl" ., 	 . 

(4) 	 rli..'l ~')'tltJ1..'l:n,)Jl1~~:;L~'tl~1'l.1')tI ~'tl n1~~n'li1 ~1'l.1 Molecular epidem iology 

L~'tl1~1~;'el~~L~mnun~1nn1nnI?1L~rl Cause-effect relationship LL~:;
" 

uiii~~'l.Ith:;Wl1..'l~'l.Ifi n~~~ LL~:;~..'lLL,)I?1~'el~ ~..'l~:;'Il')tI ~'l.I~1U~:;"ll1 nm~~ L~tI..'llJ. 	 • 
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(5) 

~tl1J I"ltl1J LL~~~ 11 ru.n'1YiU~ Li'tl~'1lJ'.lu j;]tl ~'1 m~~~ULlJ'tllJ'1l"l j;] L~m n1JU9~U L~U~ 

",1tl Biomarker L"'~h~u~'W~m~~lJYi1JLlJU9'1UlJl~~'.lU 

~~;'f)l;j~ L"'~'1if9 ~LUlJmrn~'1lJ'V1'1~~'V1m PI'1~ (;]f'e3'lJ",~n mJlJ ~9:;~~1J~,*lJj;]'f)m~ 
n'1"'lJ~lJLU1J'1U LL~~m~~'1LUlJn'1~LlJ~'1lJ~L~m;tl~tlth~ L"'~'1~~~ LL~:;~tJ~~~'V1fil1'1Yi j;]'f)ltJ 

http:L"'~h~u~'W~m~~lJYi1JLlJU9'1UlJl~~'.lU
http:Li'tl~'1lJ'.lu
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t1~~1njmh.JLth~~1t1• 
Lt!l1'-l\b~i'lri~~1l1m'll1 ~hUJ(7 ,000 r1'l.!) LL~~"Yl'1fNn~ru~'-l1';j'Ylm~U (8,000 r1'l.!) ~')~ 

" " li'l~'l.! 15,000 r1'l.! 

~ 0 ... 

"lIUIWelUn1j(;l1bUUn1j 

Lr1Nm~n i1 L9 [;I~1'l.!'1~'"l~~'a'l~'Um~~n1!t1';jr.lm~m ri'UL~r1 Lf'a~~i~ ~1'l.!~~'U1 ~';j'Ylm 


vT')hJ Molecular epidemiology LL~~ Genetic epidemiology ~')~n~ (n) U'"lr.lU'-l1'a Marker ~ 


'Yl~11.1LL~,) L"lI'l.! Biochemical marker, Bioanalyte (DNA, protein, specific metabolite), 


Hematological parameter, LL~::: Cell type LL~::: ("11) U'"lr.lU'-l1'a Marker 'tl1'"l~'l.!'W1.I1'-l~1'l.! 

, , 


" ..J 'I "" "" ...
'a'l.!1fll11~,)U L-JJ'l.! Proteome LL~::: Metabonome ~'l.!Plasma '-l~'a Serum LL~::: Bioanalyte 'a'l.!1'Yl 

U'l1~'Yl~11.11'l.!U'"l'"lU'l.! ~~,f1JtI~:::LIl'Yl LL~ :::%m ~Ln1.l j;j',)'at11~:n,)1l1'W1'l.!n1~';jr.lUn '"l~m fliu LL'l.!,)'Yl1~• 
, .1 ., d",J'..I .,:: ~ 'I 

"11'a'l The UK Biobank n~~lJ~:::L'Ylfl!~'-l~1'll'fl1ru1'"ln~ ("l!~~~1~"11'l.!L'W'a~'a~~1.I'Yl~n1~l"\n1!t1 ~'l.! 

U'"l"U'l.!LL~:::'a'l.!1 fll11) LtI'l.!LL'l.!,)'Yl1~1'l.!m~~1LU'l.!n1~ 12 (LLI'I i1 n1~tI ~1.1 LLI'I~%n1~1.I1'1t1~:::n1~ 
..I "I" , 'I J... , 'i'......'i' 
L'l.!'a~'"l1nn1~U·C'i~m'aU1~ ~'l.!~flNn1~'l.!~fl')1~~:::~')nm1 The UK Biobank) ~~U~~1U~:::L'aU~ 

j;j',)'at11~:n,)1l1'W LLI'I~ :::tI~::: Lll'Ylc]ti111 Cltl~:::~~ r1L~'a n1~';j Lfln:::i~~ 1'1 'ahJn• 

lh:::LIl'Ylj;j',)'at11~:n,)1l1'W (Biological sample) 

"" VI t1~bllVl 
m~'n! x 

, 
~U'JtI 

n1jirubbtln 

... ~ 

mj';)bfl~::~ 

.. 
L~'a~ 

1 Serum Tube 4 lJ~ x 2 Serum Biochemical markers 

2 Buffy coat HLA phenotype, DNA/RNA 

extraction 

~i~,)~'Yl~ 'l.! 

http:U'l1~'Yl~11.11
http:t1~~1njmh.JL
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, 
• ~~ l'l'tlU ~:;~ 1lJ~1lJfillJ~U ~:;~ 1'UI'I'l1~ ~'l~ ~'tl ~:;VI~1~1'Vl tJ-'tl'tl~ Lt;W L~ tJ-LlJLfi'tl fLL~lJ~ L~'tlm~ 

" 
~ m:r1'lr.rtJ'Vl1~I'I~un~hlJt~1'I L'tl~; (H IV-NAT) L~'tlm ~r.r~ L~i~,tJ~1l1"lllJ:;LriUt;l'l'tl[h~~'l1l1"(j 

m~,JlJLLtJn LL~:;mnriufmn t lJl'li~ t;l'l'tl[h~~'l1l1"(j 

• r.r~"'1LLUU~'tlf~LnU~'tl~~mnnU~'tl~~ 
" " 

, 
• "'1V1,r~~'tl"ll'tl'tl'4ry1(;1LriU~'tl~~UlJl'l'tl'tl~m~u~,,·r~h~~nmr~Vl1':)'VltJ1itJ 

., 

~1l1m"ll1 ~l'VltJ ~'l~li~-X'lVl\bVlti'ltJ~1lJU'tltJ 


• ~Iij.JlJ1tunLn~~ 1'I'tl~Yl'l L(;1'tlfL~'tl~'tl~fU m~LriuUlJYi mL~:;m~u·'hn~r.r~m~~'tl~~~:;tJ:;m'l
" 

, ., 

• -D~~1V1,rn 1'~~'llJ~~ 1'~L~lJ~'tlULm 1'~m1~~lJt~~(;1"ll'tl~~L~1i'l~tI'lNm~LLI'l~:;l'IlJ 


• 

U~:;Ul'Vl1'l1~1tlJ'tllJ11'1(;1 

• ~1t;l'l'tlU1~ L~'tl ~ LL~:;U~~1'l:;~~lUU~~'tl~Unlliim1"ll'tl~h~"(jtJ1U1~'1Yf1~~ n~ruL~'tl 
., , 


~1LUlJn1rilJl'l'tllUIl1tJtlJL'l~1hlLnlJ 12 -D'l t~~ 


., 

,rUf;l'tJUn1'iLLtmvi'J'tJth~ OJ U'tJ~tln1Jlln1'i 

• U~:;~1lJ~1WiUfillJt.lU~:;~1lJl'I'l1~f'l~ij'tl~:;VI~1~1'Vl[J-'tl'fl~L(;1n~[J-LlJLfi'flfLL~lJ~
" 

o .Ju......" " .J cr., 'I"..J ...
• 	 lJ1 Aliquot 'Vl"'l~Lm[J~LffiUffi[JU~'lL"(j'flLnUm1f1 ~lJ~LL'J1 -80 'fl~fil1L'JI~L'JI[J~ 

., 
• r.r~"'1Ury~mnnu t;l,)'flth~;,)1l1"(j'flU1~f~ fl~li~1.lJlu L 'fl n~1~LL~ :;1.lJ~:;UUI'I'fl~Yl') L(;1'flf 

• (;1~,)"'IL-n1'l m1~Cln ~'fl~"lI'fl~~'fl~~t lJLLUU~'flUm~ 
" " 
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., ., 
Ml1n1"ll1~LYlti LL~:::'IJ 1"l~1n~"'ll11~\ln~rul-JVl1';jYltl1~m''Jl-J'Vi\l~'U 4 ,939 1"l'U L~tI'IJI"l~1 m~'J'U 

., 
lV1qJtJ'U~l~m1l-Ji'Jl-Jn'tl'Vi\l n1~I'l'tl'IJ LL'IJ'IJ~'tl'IJ ml-JLL~:::n1~Ln'IJ [;j''J'ilU1\1 L~'tl ~~'tltl~::: 88.1 ) 

~1t1~:::L~t1~~\lLL~~\ll'Ul1nn\l~ 3 

j;J1'i1~;1 3 ~1'U'J'Unfi~ ~'J'tlU1\1 ~1 LL'Un (;l1~ ~'Ui\l ri~ • 

u.t1t1~YltlmJ.lLL~::L~'il(;l u.t1t1~YltlmJ.l 'i1J.1 

~1lJ1lJ (%) ~1lJ1lJ (%) ~1lJ1lJ (%) 

'iVi. ~\4'1"+n1"i11(;l• 
'Il1U 468 (96.7) 16 (3.3) 484 (100) 

'I-1~-l 2,380 (95.8) 104 (4.2) 2,484 (100) 

f?'-I 

., .. .., 
~\4'1~.:Jn'ituJ.l~11'V1tl1~tI• 

'Il1U 

2,848 (96.0) 

464 (76.9) 

120 (4.0) 

139 (23.1) 

2,968 (100) 

603 (100) 

'I-1~-l 1,037 (75.8) 331 (24.8) 1,368 (100) 

f?'-I 

~ .. 
'i1J.1'V1.:JilJ 

1,501 (76.2) 470 (23.8) 1,971 (100) 

'Il1U 932 (85.7) 155 (14.3) 1087 (100) 

'I-1~.:J 3,417 (88.7) 435 (11.3) 3,852 (100) 

f?'-I 4,349 (88.1) 590 (11 ,9) 4,939 (100) 

n~l-J[;j''J'tltJ1\1~'J'UlVlqJLtI'UL'YH'\VI~\ltffitl~::: 69-84) 'tl1qL~~tl 40 Ci\l 41 U) ~mWl1"" 

L~~LL~:::~l-J~~lnfh~tl\lri'U~'iltl~::: 41-48) ~:::~'lJ1l1'J:::~fjJIl1""~'J'U1V1qJ""'tlViiLL~:::~~'tltl~::: 50-51 
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LL~:; 38-40 [;l1~ih~U) L~'tlLmrJUL~rJUIl1'J:;~"ll1l1VH1U1!~~~~U1 'V'/u~1n~~~'JTlrh~t'bu1.'\.Hll 

[;lTlU~11.nflLRmnUnUU~fl~~u~ilmmvhnu ~'em~:; 67-69) nrJ~:;L~rJ~~~LL~~~1.U[;l1~1~~ 4. . 

..I Qf Il .... t'.:: '" ... 1(U''VI~~ ~Tl m'V'/1~1L'l![;l[;l1~Tl~ 'VI~UTl~ \~TlrJ~:;56.8-60.9) mLLnTlm~U/mLLII 'J~n~~ NSAID 

(f'tlm'l:;32.4-39.3) LL~:; mu5:n'JU:; (fTlrJ~:;26.0-29.2) [;l1~~1~U ~1rJ~:;L~rJ~~~LL~~~1.U 

• ... U ~ .Q" I I '" ~.JCIIIQ.oAt. d 

~1,"~U ~:;'J[;l'tl1m~~~~.IJ~LL'V'/ 'V'/U'J1~~'J1~,m:;,"'J1~~TlrJ~:; 5.9-19.6 ~~rJmm~'VI~ 

..I Qf.... 'i' '" ... .1' ... r.: ... 
~'J1~'lln~~'VI~~ ~Tl ~mmnTl~ ~~~LL'V'/'tl1n1P1 ('"l~n'tlm~UL~TlN) \~'tlrJ~:; 17 .5-19.6) ~~'"l~n 

~" .. " '" 
Ltluu~:;"h(fTlU~:; 17 .3-19.6) ~U'"l~mtluU~:;~1(f'tlU~:; 16.5-16.8) LL~:;'"l1~~~nUL1JU'~1 

tffirJ~:; 15.9-17 .0) L~u'll'J~L'J~1Tl1m~ri1G-uhlLL\lUTlU~~~~~(fTlU~:; 41.8-44.6) ffi~~~~1" . 

~'J1~,n"ll'tl~m~lMun1~';jU'"l'tlU~1L1JUL~~~~Lvhnu~Tlu~:; 2.4-3.5L~rJ·Il'J~L'J~1mm~ 

ri1G-u'WLL\lU'tlU~~~~~(fTlrJ~:; 59.8-65.5) ~'tl~~~~1F1TlU1~~~n1~ (fTlU~:; 24.1-38.1) 

.... &0' 1. ..I
nrJ~:;L'tlU~~~ umn~'VI 7 

~'J1~'n"lJTl~ m~1.1jjmfn~L~~.lJijLL~LtlUU~:;~1 Lvhnu~'tlu~:; 24 .0-30.5 CJ~;1~LRU~ 
'" , ,'" 'i' 1. ''''..J .. ..... "'.]' ....

linnm~1.'llm'tlm:;'\.-1'J1~~'tlm~:; 17.5-22.0 ~~U U~:;,"'J1~CJ'VI~U~:;'J[;l'tl1n1m'V'/u ~m1~'lln"'tl~.. " . 
'" Qf .... ..1.... "'....... "'.... I '" ..I '" ..I 


" 
I I .n1nL'V'/m,"~'tl~1~Lf'I~'VI~Tl1m~LL'V'/,"ffi~CJ~"1~Lf'lm 'tlU~:;'\.-1'J1~~'tlU~:; 4.4-36.1 m'VILL'V'/U'tlU'VI~ 

F1Tl m~U1 (fTlU~:; 27.6-36.1) m1.un~~L'V'/UU;~WLL'tl~~;~W'tl~'tln;:a~~WL"1IvlL~~U'tlru 

tffiU~:; 16.5-22.4) LL~:;m1.unfi~i~vl1tffiU~:; 12.8-17 .8) [;l1~~1~U ~1U~:;L~rJ~~~1.U[;l1~1~• 
..I 
'VI 7 
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~1'a1~;t 4 ~~fl~..:Iim~tru::'Vl'l..:lu~::'l!'ln~f!l'lfl~f~'fl·m~l-JIK,)'fl[h.:l• .. .. ..... 
rn. ~"1"1+n1'l111F1 '"I"1~·m'inu.l"'11'r1!11~!1 

'U~n.LL~::L~'il1Fl 'i'UJ 'U~n.LL~::L~'il1Fl 'i1~-Kn~tu::'rI1·nJr.:'lI1n'iPl1~ I'I~ 

. " ~1'L1'l'LI ('i'il!l~::) . " ~1'L1'l'LI ('i'il!l~::) . " '"I1'L11'L1 ('i'il!l~::) . " ~1'L11'L1 ('i'il!l~::) 

LYH'l 

'111tJ 468 (16.4) 484 (16.3) 464 (30.9) 603 (30.6) 

~~-l 2,380 (83.6) 2,484 (83.7) 1,037 (69.1) 1,368 (69.4) 

f'hn~1-l'lJfl-lfl1tj OQR) 40 (15) 40 (15) 41 (17) 41 (16) 

1l Cl1'L11l1Yi~~11l 

1~~ 1,197 (42.0) 1,245 (41.9) 631 (42.0) 860 (43.5) 

~~1~ I fl~~1rlmr'LI 1,372 (48.1) 1,430 (48.1) 738 (49.1) 947 (48.0) 

~~1~ I LLtJnn'LIfl~ 100 (3.5) 103 (3.4) 44 (2.9) 55 (2 .8) 

., 
~~1tJ 66 (2.3) 71 (2.4) 35 (2.3) 45 (2.3) 

~th 108 (3.8) 115 (3.9) 53 (3.5) 64 (3.2) 

... 
fl'LI1 9 (0.3) 9 (0.3) 3 (0.2) 4 (0 .2) 
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j;\111~f1 4 LLM1.:Jin~ru:;""1.:Jtl~:;"ll1m'fi'l1~~f'1J'tl.:Jn*JI;r':l'flth-1(IJi'fl) 
.. .... .., 

i~. "~1~+n1"i11(;) ~~1~.:jniC\UJ~1'.l'VI!l1~!1 

1.J'lIC\ . LL~:::L~'il(;) i'.laJ 1.J'lIC\.U~:::L~'il(;) i'.laJi n~ru:::'VI1.:jtli:::"iI1MPl1'l1 ~i 
o ... o ...

~1U'";IU (~'il!l~:::) "1U'";IU (i'il!l~:::) ~1U'";IU (~'il!l~:::) "1U'";IU (i'il!l~:::) 

'1::~U1l1'J::i'\'lI1l1'W 

LLth.rm 

hj~ 

'Wtln 

... 
~ 

... 
~l.J1n 

m'1LmtJULYitJU1l1'J::i'\'lI1l1'WriUtjl'll'lf'l~l.l1 
I I ... ...J... I'" 

LL tJ nr.l,) tj I'lI'lf'ltll.lVl).Jtl ') ~LVI') nl.l 

ln~L~tJ-lril.lriUtjPlPlf'l~l.l~;:jtl1~LYhril.l 
... I ... ...J... I'" 
~nr.l')tj Pl Plf'ltll.lVl).Jt)1 ~LVI') nl.l 

15 (0.5) 

186 (6.5) 

1442 (50.6) 

1153 (40.5) 

53 (1 .9) 

297 (10.4) 

1923 (67.5) 

628 (22.1) 

15 (0.5) 

192 (6.5) 

1498 (50.4) 

1210 (40.7) 

55 (1.9) 

308 (10.4) 

2010 (67 .7) 

651 (21 .9) 

6 (0.4) 

111 (7.4) 

770 (51.5) 

578 (38.6) 

31 (2.1) 

182 (12.1) 

1042 (69.3) 

279 (18.6) 

8 (0.4) 


155 (7.9) 


1010(51.4) 


748 (38 .0) 


45 (2 .3) 


238 (12 .1) 

1369 (69.4) 

365 (18.5) 

http:m'1LmtJULYitJU1l1'J::i'\'lI1l1'WriUtjl'll'lf'l~l.l1
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~1~~~ 5 ~Cl1UJ11YlL1I"ltl1~~111i,)'1l'fl~n~~I1i,)'flth~ 

m. ~\{1"1+m'll1'"• 
\J~'LLL'a~L~'ill'l 'l'UJ 

41U'lU (%) 41U'lU (%) 

, ... .... 
~\{1~.:In'5'C\UJ~1'l'YI!l1'a!l• 

\J~C\.LL~::L;~1Jl 'l'l~ 

41U'lU (%) 41U'lU (%) 

94 (3.3) 991 (3.3) 57 (3.8) 75 (3.8) 
L1J1~,)1U 

304 (10.7) 312 (10.5) 177 (11.8) ''''~ ( 246 (12.5) fIl,)1l.J~ULfl~~~.:l 
;' ~ 

724 (25.5) 759 (25,6) 448 (29.8) 557 (28.3) L,Jlrt.l1t.1L~tl (11~.:l 

tfFl~~tl"'L~tl~lf')1~~u
.-..~ ---

28 (1 .0) 31 (1.0) 12 (0.8) ~ .. 
:: 20 (1 .0) ' (Angina pectoris) 
~ 

2 (0,1) 3 (0.1) 3 (0.2) 4 (0.2) bPln?hl.JLiltl~')1"1mtJ (Myocardial infarction) 

j.!- ,-: I f.~
5 (0'.2) 5 (0.2) 8 (0.5) 10 (0.5) eJ11Jf~\lffi~')'lJL~\JL~tl(11~')1, (Coronary bypass, angioplasty or stent) ... ~} p:~:. . 

o o 2 (0.1) 2 (0.1) ~')1"1,)1tJ (Congestive heart failure) 

--------------------~----~------~--~~~~~ ·-7';" -"'--t;
3 (0.1) 3 (0.1) 2 (0.1) ,. 2 (0.1) ti~Yl1~tij1nbfl\lfiltllJl~~tllJl~~tl_3~1J/\Ll1In/lJi\J 

~l",,! ~ 
."..".r.,r' r- J 

5 (0.2) 5 (0.2) 2/(0.1) 2 (0.1) til.JYl~mf;nnt1Pl~~tl (11 L~tl (11~l.Jtl.:l 


" " 
126(4.4) 129 (4.3) 34 (2.3) '"! r ~~•• 43 (2.2) 1t1~'t~~LOtJ '-".,;' 
, F, 

14 (0.5) 7 (0,5) t1PlLIJ1(ftl1.:l (LIJ1Yi1.:l1t.1~(11~.:lLL~~.:lhj~tl.:l~tlm~tl(11) 14 (0.5) 11 (0.6) 

~.~, -~~-
2 (0.1) 3 (0.2) !J .... ~ '. "] 4 (0.2) L~~~i~~f~(~!-3~~~~~) ,'.', ~'~H'_'" ,_'. "),:' , 2 (0.1) 

... A I" • ::::J:(! ., 4I 

U~Cl.LL'Zi~L'Zi'fl~ m.J1tJCl~ n"l~(;1,)'flm~'Vl~'Vl~LLUU~mJCl1~LL'Zi~(;1,)'flm~ L'Zi'fl ~ 



-----
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(;l1'M~~ 5 I1lm\Jll1YiL1fOltJ1::~1~,)"lI'el.m~~~,)'el!.h~ ((;]'el) 

.. " ...
,\4'1~.m'lnaaJ\II1'JVI!l1~!l 

'l'JaJ 1.J ... a.u~::~iitl,. 'l'JaJ 

41U'JU (0/0) ~1U'JU (0/0) 41U'JU (0/0) 41U'JU (0/0) 
~:~-:<~r~' ;', ~y~, H~~~(,' f~'~.t=i:-:~ .. :41: s~ ;, :: ~.--__ -:-fr~~-l l'-'~' _~J~f:~.~ .:\ ... ~. i ~ ~~: J~~~_r,~ .. -"~ ,II. 

hRn'l'ltJl(Jl..i1tlYl1~L~tJl1~~1'l:: 
- G4.~ +. 1'~"" . 

L1f'l1JijLLYl 
'!' ...........~-...--~ 


'I'l1",::1'l1~~1J6m~1Ju 
' -"--':.~""'~~-" '++'91 'tJ 

hf'lLn1~ 
, ; 41,.. , ·-::&iiiIIf\~~..-!j · -L .. j_.· 

.-~;)(.; ..'.,.-,.--';~r~ I "',:' ;, -><""'C'(;. ;. -  ~:- [jr I'r~ L,.!'-:'I. -!' pr 

uitl).J~tJ1tltJ£1i"LUtJ~~ 

L1f'lLLYl1Jijj;1tJLtl~ (L"IltJ L1R~11~. hf'l~tlt).J1j;1tltJ~) 

35 (1.2) 

67 (2.4) 
,.......-

-
384 (13.5) 

62 (2.2) . 
.;J. 
-

~

'~", 

-

'r.; 
r." 

--

77 (2.7) 

w 

34 (1.?) 
---.~ 

28 (1.0) 

~... ; , 
~651 (2.3).. ~ ~ 

Ul1lfl.LL~::L~'el(;l \II~1tJii~ n~~I'i',)'elth~~2ji~LLUUI1l'elUm~LL~::~,)'elth~L~'el(;l 


-
4Q (1:4) .. ~ 

46/ (1.6) 

75 (2.6) 
r 

-..-~-

39 (1.4) 

35(1.2) 


71 (2.4) 


396 (13.3) 


63(2.1 ) 


82 (2.8) 


36 (1.2) 


28 (0.9) 


42 (1.4) 


49(1.7) 


76(2.6) 


39(1 .3) 


67 (2.3) 


l!--"L-_'_~ 

~~~~\:~;~ 

?"~'i"~ ?;.~ l 

:~ -.I, U~u.." ~"t ... 

~ . ';' ' ..' 

.~--=..r:..'J.~ 

- .. r ,....~...-----

.. " 
"';'::i-_ ~ 

--...-
-;~ ~-.~ ~~ . 

20 (1 .3) 


53 (3.5) 


274 (18.2) 


8 (0.5) 


61(4.1) 


8 (0.5) 


28 (1.9) 


17(1.1) 


30 (2.0) 


24 (1.6) 


12 (0.8) 


41 (2.7) 


~""'b'>1-"
~.d 

... ::·.,~~,~'-f 

~ .. --x_ ..-;,,~ i{ 
.. -.L!

.. I' _ r'-. ··e
L--~~ 

, ~...!, 

. , 

~ II 01. 

31(1.6) 


59 (3.0) 


343 (17.4) 


14 (0.7) 


76 (3.9) 


9 (0.5) 


36 (1.8) 


21 (1.1) 


39 (2.0) 


31 (1.6) 


16 (0.8) 


50 (2.5) 
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j;J1'1~f1 5 ~mWl"l~L1filtl1::~"Il'i')"lI'tl'l n~2.Jl'i')'tlth'l (~'tl) 
~ ... ..,

.'1"''' -,\4'1-'+n1'!11'" ~\4'1~..:In'5'tu~~1'l"!I1~!I• ..... . 

tl~t1. LL~::L~'iI" '5''l~ tJ~t1. LL~::L~'iI'" '5''l~ 

41U~U (%) 41U'lU(%) 41U'lU (%) 41U'lU (%) 

36 (1.3) 36 (1.2) 22 (1.5) 31 (1.6)111'l::;l-JLPi11 
- -t~-~-·-' 

~. , '" ..97 (3.4) ••1· 106(3.6) '. .;~ 88 (5.9) 116 (5.9) 
'.{. .;"''h....., '~'_''''_'-J 

29 (1.0) 30 (1 .0) 12 (0.8) 18 (0.9)l-J::L1~ 
-..........---...--~,-,
~-- :l r. T _

242 (17.2) ,J_' 254 (17.2) 154 (16.5) 195 (16.2) 

.. .. I'" I "J~ .... dI 

U~t1.bL~::b~'tl(?l ~~"IUt1'1 n"'i~m'tlU"l'lVl~Vl'lbbUU'M)Um~bb~:::m'tlU"l'lL~'fl(?l 
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(111'1~~ 6 tJ~::1iin1~VnU1~tNn~~~,)'tlth\l 


m. '"1~+01'!f1''' 
'l'la.! 

~'U'lU (%) 

142 (4:8). 

. " ~ .. ....,
'''''a.minnn..1'l'Yi!l1'a!l 

1..1 \Hl.LLfi:: L~ 'il ,;, 

~'U'lU (%) 

'52(3.5) 

'l'la.! 

~'U'lU (%) 

83 (4~ 2) ' 
~.......:-.. 

41 (2,1) 

:l3 (f7) 

44(1 ,5) 44 (1.5) 

" 251 (1.7) 

226 (7.9) 236 (8.0) 

119 (4.2) 123(4.1) 

tJ1n~).J Calcium-blocker L'1lU Plendil, Adalat, Amlodipine 22(1 ,5) 26 (1.3) 

(Norvasc), Felodipine,Nifedipine, Diltiazem, 

tJ1Lij~fl~1-Jnru1UL~t:l~ L'1lU Hidil, Lopid, Lexemin, Upitor, Bestatin, Zocor, 95 (6.3) 119 (6.0) 

Crestor 

tJ1 LLt:l A1vi1'U 187 (12.4) 238(12.1) 

... .. I'" I ...... ~ .. I ... 

UAC1. LLfl::Lflt:l ~ ~).J'tm-l n~).Jmt:ltJ1-lVl).JVI-l LLUUAt:lU(11).J LLfl::mt:ltJ1-lLflt:l~ 
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1JI1'3'1~;\ 6 tlr::~n"lr1~m"ll'fl~n~~~,)'flEh~ (~'tl) 


'lTC. "I14'1~+01"l11'"• 
'ufia.LL'a::L.fi'i)" 'l'UJ 

41U'lU (%) 41U'lU (%) 

"I14'11Hm'1tU~"'1~'rI!J1fi!J
• 
\J~CI.LL'a:: L.fi'i)" '1'l~ 

41U'lU (%) 41U'lU (%) 

440 :(29:2) 551 ' {28~0) 

tJ1'r'1111L'l!j;lm~fli'\Il'Yl~~fl'l'l 1618 (56.8) 1691 (57 .0) 911 (60.5) 1201 (60.9) 

tJ1n~~~L~mfltl~ 109 (3.8) 115(3.9) 93 (6.2) 

774 (39.3) 

123 (6.2) 

..., 
tJ1UflU\lflU tJ11'1'1'l'1tJLFlTtI(;'\ 177 (6.2) 187 (6.3) 127(8.4) 155 (7.9) 

r ..Jli.i*iit!i:''''''~1i~ ''!!'l) '..,· j '' iL' lP\i·'I.. ",....n"",,'""', ,~".,.L . ~.! ,,4< I" ",! "" •ei"'t:iII~t~ .t"l~t,.V-'ji;nn I~~ . :.' ',""':i,1 : '_ .' ,_ ~ ..... " ::.~' ·:~n'<· .~h~..... ·; ?n fn' 7\ I ,."'." 20,,(0.7) 1'7 (U J ' 


fi1l'lL\l~n (U1l~Ltlfl(;,\) 323 (11 .3) 333 (11.2) 198(13.1) 248 (12.6) 


U~t'I . LLfl~Li'\fl(;'\ \l~1t1t'1~ n~~j;l')fltJ1~'Yl~Yl~ LLUU~fltJ cn~ LL'I'l~j;l,)fltJ1~ Lflfl(;'\ 

142 (4.8) .. 

.. .. , ......... .-, ...... 
52 . (3~5) · 62' (3.1 ) 
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j;l1'M~~ 7 tJr::1iim n'lr'Lrl"'llJnLL~"ll'a~n~"Il;i'l'ath~ 
-, ~ .. .., 

,W'\Hn1'cuJt~''l''!J'fl!J 

tJ'lffl.Ll.fi::LtI'Ell'I 1''lJt 

1''U'l'U (%) 1''U'l'U (%) 

148 (9.9) ,. 192 (9·8) . u: ~ .. f." ~ '11.-. ~.. . 

:_.:'c-;' . :__ _ :. 

1,/'''''.LI.fi::L fi:8 " 

1,'U'l'U ·(%) 

1''lJt 

1''U'l'U (%) 

497 (16.8) 247 (16.6) 321 (16.5) 
.... --..-...~ ....,,~ 

.513 (17.3) .. ' 293 '(19 6) .~-jll,· .t~ 370 (18.9) _ . ..J.t~J':~..;~ 

253 (16.9) 333 (17.0) 
~~'" .~: - !:~- ' ~: ~~-101 (6.8) 130(6.7) t;"CI~~;.:~.1' 

289 (19.3) 383 (19.6) 

~~t1 111 (19.8) 114(19.4) 57(19.1) 73 (18.2) 

117 (39.1) 

'bJLL\j'LJ~'LJ 250 (44.6) 260 (44.3) 125 (41 .8) 172 (42 .9) 

I'll 224 (39.4) 233 (39.1) 120 (38.5) 157 (38.4) 

192 (61.5) 

... .. I" 
U~Cl.LLrl::Lrl'a~ ~).J'1tJCl~ n~).Jj;)'l'a 
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~::i 

11'1n17'11'B"~1f11lJ~'LL';i ;", u.n.~~~::. 
"''1U':IU (%) 

911'1.:1;1 7 th~1Ul'fl1n1~t~"'1JijLLYl"ll'tl':Jn~~c;i'l'tlth~ (~'tl) 
" ... ..,

1". :-~~'1'+n1'11'1" 	 ~~'1'Mn1nu.I~'1~'VIfJ'1~!1 
, 4 , • 

'ift'ii" 'i':la.. \.I\'''l.L~~:: ~~ 'il " 1~a.. 

,, '" 

";1U~U (%) ";1"'~U (%) ";1U~U (%) 

n1~1"'fun1fmlil€t11il1nLLYiVlutj1LtJ'UL1Fl~~ 

50,{3.5) 59:(3,1) 

la..L'll 	 2772 (97.6) 2890 (97.6) 1389 (96.5) 1824 (96.9) 

2 (2.2) 2 (2.1) 6 (10.4) 7 (10 .0) 

U'i~;8in'«;"":~ !l;;i:~:!'\ !:id. 'iiB"J ,';;,ii'.t "l!::~~T:~~. ·:-,n;,'W]·:;: '""32 (36 0) ... '"""1jTP==""37(381f""-'1.L "i ',." !!" -.,:' -14;(24 1)' 
1!~i'.5P.'j~~;;;·'J!'ii.:;:;rr:,::,,,,,:~I~,.,~ -,,;,},~~<;.qb;'·~;~it~~ll=;#~j.~c:i111::f·;§t1f~r.jl~W-;~·~::i'·,· .~" .... . - 4';';;;~\~\;:~~ . - . . 

hiLLU'UfI'U 55 (61 .8) 	 58 (59.8) 38 (65.5) 45 (64.3) 

1'll 36 (30.5) 	 37 (29.4) 15 (24 .2) 18 (24.0) 

89 (10.6) ~;i"~' ~47(75.8) . 
. . ", ,~~:!:~~~·l~,i-,::~ ·," 

LP1t1;jtrt1iW1n11LLYltI1~1f1;jf.Ji'\~1~L~t1~"l'1nm~1~tJ'11'll~1'Elhi 

_,EL~ 

. t···· ..:.,;;: ":MIiIIi -'~- ':Q~'.' 'i!', ••••.• - tI..... <U' , #~ • '-..~; 
'*""' ~"-'I -. "'F'~'~~:"-~ 

IIII£·H.r:"'r~:~'::J·~iH·:~~'ir¥~..~/'0:';.:·,.""::,,rr:;;;,r~·~:~r#*~".-::t::;", ~~~.J~;~¥'i;~ij-'. :&:';' '. I;~. j.. :.. ~::'-
. ..,t.....nfIi..~•..-...n ,.'~ , ~r;;e;;r~.;~L~~ h 

327 (2210)" 

hi1'll 	 2342 (82.3) 2445 (82.5) 1161 (78.0) 1526 (78.4) 
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1Jl1'l1.:J~ 7 tlj::~mn'11Lj"'1JijLLYl'1J'el~n~2.Jt;i'J't)th~(~'el) -
m . ,"'1,71 +n"l'll1" 

., ..,
'''lfl~n'l''UI~1'.lfl!l1f1!J 

Uti" .ufI:aii'il" 'ral Uti".LLfI::Liifll'i 'l'.lJ.l 

41U'.lU (%) 41U'.lU (%) 41U'.lU (%) 

151 (17.0) 156(16.5) 88 (22 .3) 114(22.4) 
• _ ·l"'-'.'~':l .i1'..' ... ~'!'.:.~-;""'-":I ' ~ 

·~12. G12.8} . '~ "'.;~~. ::;~117 (.:]3.6) .' .~,;f~~Il:?l ....". ~., 70 (17.8) --- ---~. 
68 (7.9) 71 (7.7) 71 (17.8) 96 (18.8) 

"+4! " ~ 3M t " -n- --:~ -...... ~-----~- .........  " 

41(~.4) 
- .: ~.Jj~... 'M~' n~ 

tn~U1 204 (28.4) 212 (27.6) 97 (36.1) 121 (35.1) 

1'01 (1p.6) .. ,: ':~; ~ l~i!lr,,; . . 87 (39~ 0) ~: :(~:.. , ~ 104'(37.0) 
~--....-'" ~!..::.-- -~-...;;..,. . !-l~ -' 

~~"-

~~lJ1ncU"lYhh'l1ntJ'1-11i1nJ'II1;; L'IlU Cl~ij~ 1f1,HVh 213 (7.5) 222 (7,5) 82 (5.5) 100 (5.1) 
~r~~pa • ~:i._ .•F! · - .*-... ' e_ L ' ~__ : .,. ~?:-~ 

250 (1 6J) 

160 (50.8) 

65 (51.6) 89(51.4) 

.J ....:II .... I" I ~ ., I dI 

U~ tl. LL~::L~'elVl ~2.J1tJtl~ nfi2.J(;1'J't)tJ1~V12.JVI~ LLUU~'t)UC112.J LL~::(;1'J'eltJ1~ L~'el Vl 
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~~~1J~'J1~~tJbfi~(;l!?l'J1JtJ(SystoliC blood pressure ~'h.l SBP) ri'eltJ~1-:J~N (SBP=130
" 

139 ~~.t1~'elVl) ~'elUfi:; 14.2-21 .1 ~-:J(SBP=140 ~~. t1~'elVl;ftJ1t1)~'elUfi:; 9.4-18.4 ~1Ufi:;L~U~
'II 

&0''1 ..J 
~~ ~tJ(;l1n~Vl 9 

~:;~1J~'J1~~klbfi~f;l!?l'JI,h~(Diastolic blood pressure ~1'el DBP) ri'eltJ~1~~~ (DBP= 

85-89 ~~.t1~'elVl) ~'elUfi:; 0.0-0 .3 ~~(DBP=90 ~~ .t1~'elVl;ftJ1t1)~'elUfi:; 13.9-24.1 ~1Ufi:;L~U~
'II 

~'J1~L~~~tJ~'el~L~'el~~'J1~"lln~'el~Jl1'J:;bfi~f;l~1~(Hematocrit U'elUni1 40% ("ll1U)• 
~1'el U'elUni1 36% (~qj~)) Lyhn1J~'elUfi:; 10.2-35. 7 ~1Ufi~L~U~~~1tJf;l1~1~~ 11 

0

~'J1~"lln~'el~Jl1'J:;ri'eltJL1J1~'J1tJ(~:;~1Jil1f;l1fi1tJL~'el~~i~'el~'e.l1~1~ 1 00-125 nfi~nw/• 
0

L~;~f;l~)LYhn1J~'elUfi:; 8.7 -18.3 Jl1'J:;L1J1~'J1tJ (~:;c;i1Jil1f;l1fi1tJL~'tl~~i~'tl~'tl1~1~ >126 

nfi~nf~/L~;~m) ~'tlUfi:; 2.1-4.7 ~1Ufi:;L~U~r;)~1tJf;l1~1~~ 12 

L!?l;~f;l~) Lyhn'J~'elUfi:; 36.7 -41.6 ~:;c;i1J~~~1n( >240 ijfi~nf~IL~;~m) Lyhn1Jffiufi:; 14.9

27.6 ~1Ufi:;L~U~r;)~1tJf;l1~1~~ 13 

~:;r;)1JL'tl"ll~LL'tlfi1tJL~'el~~1ni1t1n~("ll1UU'eluni1 40 ijfi~nf~/L!?l;~f;l~ ~qj-:J~1ni1 50 

ijfi~nf~/L!?l;~ f;l~) ~'elUfi:; 14.7-20. 9 ~1Ufi:;LfJU ~r;)~1tJf;l1~1-:J~ 14 
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LI1l:n~(;l~) ~'tlU~::27 .6-37.6 l"i'tlU~1~~~U'tl~~tJl~Hi(130-159 n~~n~~/LI1l:n~(;l~) ~'tlU~::11.3-
" 

31 .0 ~~(160-189 n~~n~~/LI1l:n~(;l~) ~'tlU~::9.1-16.8 ~~~1n (190 n~~n~~/LI1l:n~(;lA'uhJ) 

~::I?i'Jl(;lm~L"ll'tlhffiUL~'tlI1lt1l1ltln~ ~::l?itJl"i'tlU~1~~~ (150-199 n~~n~~/LI1l:n~(;l~) ffiu 
" 

.:::. CIt. Go' oQoQ II .:::.. .::. cv CIt..Q. J' 
~:: 8.9-14.0 ~~(200-499 ~~~n~~/LI1l"ll~(;l~) ~'tlU~:: 6.7-11.1 ~~~1n (500 ~~~n~~/LI1l"ll~(;l~'ilU

" " 
~.I" oeI .... 'I.J
LU) ~'tlU~::O.O-O . 7 ~1U~::L'tlUI1lI1l~ LU(;l1~1~'Vl 16 
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L'l~ytfJ1'U1'il~\{1'il~n'lW I 111 n11f1 ",'l'n!l• 
~')n(L~tJ-1) {i'l'U1:;i11U 1 {i'l'U1:;i11U 2 ~')n(L~tJ-1) {i'l'U1:;i11U 1 tl'l'U1:;i11U 2 

% % % % % % 

20 - 24 


25 - 29 50 60 13 10 18 7 


30 - 34 93 87 35 21 33 

35 - 39 82 137 44 31 22 13 


40 - 44 113 166 40 43 60 13 

45 - 49 

50 - 54 

117 

86 

146 

138 

50 

.21 

36 32 

59 

34 

17 

17 

55 - 60 57 117 42 28 39 

> 60 2 2 0 5 

'l'UJ 90 

\lltl1m\11(;1 ~,l1n=~"lI~~'l~mtl 23.0-24.9 ~'l'Wj:;~U 1=~"lI~~'l~n1t1 25.0-29.9
• 

SJ u ., .c.I ! I J 11.1
tl'l'Wj:;~U 2=~"lI'W~'l~n1t1In'lLLIn 30.0 "lJ'W 

8 

8 
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~ cv q I .... I I 

j;)111~'V1 8 ~"i!'lJlJ'J~n1t1"IJ'el~mUJIWl'eltl1~ ((;1'el)• 
..

~"12Hn'iNJJ"'1~'YI!I1~!1 ftw:::LL~ 'YI!Iff1. 1'1'1• 
n~~ ~1n(l~[J~) {bu~liiu 1 ~,)u1~liiu 2 ~')n(l~[J\I) ~,)u1~liiu 1 ~,)u1::liiu 2 

fntj r.I'lU,)U ~')U')U ~')U')U r.llU')U r.I')U,)U r.I')U,)U 

.%% % % % % 

20 - 24 0 0 0 0 

25 - 29 0 

33.33 

30 - 34 8 8 6 12 7 4 

5 5 3 

35 - 39 20 33 3 6 15 2 

40 - 44 33 40 13 10 21 

45 - 49 40 61 21 16 19 

50 - 54 59 72 20 14 18 4 

55 - 60 44 58 20 17 15 

> 60 5 12 3 2 2 


'i'lJJ 209 285 86 83 102 


....... 1I .... .... .d
,un!lL,.. j;) lJ1n=~"i!'IJ)J'J~n1t1 23.0-24.9 m'IJj::~tJ 1=~"i!'IJ)J'J~n1t1 25.0-29.9• 
s- ......... ::. JhJ

m'IJj::~tJ 2=~"i!'lJlJ'J~n1t1(;1~LL(;1 30.0 "ll'IJ 

5 

3 

9 

32 
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(;I1i1.:J;1 9 fOI'J1~I'1'WL~~In~'J'IJ'W(Systolic blood pressure 'VI1'el SBP)"lJ'el,m~~~'J'elth~• 

nti~ 

1'io11'VUI11.J1~t;j"1~'1n'icU• 
un~ fiflU;J1~i3~ i3~ r.l~ un~ 

'lUl1n1'111flLVltI 
, " 

I'tflU'!l1~~~ 13-0 · 1'm 

mq ~1U'lU ~1U'lU ~1U'lU 
0 

"'1U'lU 41U'lU r.i1U'lU 
0 

"'1U'lU 
0 

"'1U'lU 

% % % % % % % % 

20 - 24 178 13 2 193 16 4 2 22 


25 - 29 418 30 7 455 63 15 3 81 

92 

30 - 34 526 54 8 588 107 17 13 137 

35 - 39 526 63 31 620 132 18 10 160 


40 - 44 437 94 52 583 133 52 23 208 

45 - 49 360 102 76 538 111 44 35 190 

50 - 54 219 85 87 391 80 40 27 147 

55 - 60 158 82 81 321 46 33 39 118 

> 60 2 2 5 4 3 8 

'i'l~ 2,824 524 346 3,694 692 226 153 1,071 

'VI~1fIL'VI(;I tJn~=SBP 129 ~~.tJ~'elYl'VIffiU'eltm~1 fOi'el'W;1~~~=SBP 130-139 ~~.tJffiYl• 
~~=SBP 140 ~~.tJ~'elYl'VI1'el~1nn~1 ... 
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~1~1.:j~ 9 f'l'Jll-1;'WL~~I'l~'JtJ'W(Systolic blood pressure ~1~ SBP)"iJ'fl~n~l-I~'J'flth'l (~~), 
~ .... v ~ 

"I\(1a"lninnJVl1'l'Vle1~'I!J• PI tu::u'rf'Vl!JflI1~"i 

nq~ 1.JnUi I'itl'U~1~~~ ~~ 1'J~ 1.Jn~ Rtl'U~1~~~ ~~ 1'J~ 

tl1tj 41'U'J'U 411..1'J'U 41'U'J'U 41'U'J'U 41'U'J'U ~1'U'J'U 
0 

"I1'U'J'U ~1'U'J'U 

% % % % % % % % 

20 - 24 0 0 12 0 0 12 


25 - 29 2 0 3 47 2 3 

30 - 34 36 4 41 43 7 3 

35 - 39 100 13 4 117 37 10 2 49 


40 - 44 100 15 21 136 46 13 10 

45 - 49 123 36 21 180 40 13 16 69 


50 - 54 134 55 27 216 28 12 18 58 


55 - 60 91 55 40 186 19 12 24 55 


>60 13 8 10 31 0 4 2 6 


i'l~ 600 186 125 911 272 73 78 423 

'lJItl1m'lJl~, tln~=SBP 129l-1l-1.tl~'fl'VI~ffi,J'fltln~1 1'i~'W~I'1~'1=SBP 130-139 l-Il-I .tlffi'VI 
" 

~~=SBP 140 l-Il-I.,j~'fl'VI~1'fll-llnn~1
" 

52 

53 

69 
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22 

j;J1'1'lollv110 r1'l1~~\lt~~l?lIff'l~1~(Diastolic blood pressure viffi DBP)"lI'il~n~~Iff'l'il£h~• 
b~Ytg11J1f1~~1f1~n'j'N \U11n1'111"l"g• 

n~~ tln~ RtlU;J1'1~'1 i3'1 "'l~ tln~ ";tlU;J1'1~'1 m~.. . ~'I . 
tl1tJ ~1U,)U ~1U,)U ~1U,)lJ ~1U,)U ~1U'llJ 411.1')1.1 ~1U,)U 41U,)lJ 

% % % % % % % % 

20 - 189 0 4 193 18 0 4 

24 

25 - 442 0 13 455 75 0 6 81 

29 

30 - 542 5 41 588 121 0 16 137 

34 

35 - 565 0 55 620 142 0 18 160 

39 

40 - 502 3 78 583 162 0 46 208 

44 

45 - 418 119 538 142 0 48 190 

49 

50 - 286 0 105 391 106 0 41 147 

54 

55 - 224 96 321 77 0 41 118 

60 

> 60 2 0 3 5 7 0 8 

'j"UJ 3,170 10 514 3,694 850 0 221 1,071 

I t tl\nJ1!lL~j;J tln~=DBP 84 ~~.tlffiVlviffii!'ilun~1 r1'il\l"ll1~fl~=DBP 185-89 ~~. ~'ilVl 
'U• 

~~=DBP 90 ~~.tl~'ilVlvi;'il~1nn~1 
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~1~1.:J~ 10 1i1,)1lJviUL~~~~,)~1'1(Diastolic blood pressure 'Vi~''fl DBP)-n'fl'ln~lJ~,)'flEi1'1 (~'fl)• 
, ... ... , 

t;j"1'Mn'itlu.I"'1'lYlm~e fI tu:: U'ViYl!l 1111\'191'i. 
n~~ tln~ fitl'l.!;]1-1fJ-1 ~-1 1,)~ tln~ .fitl'l.!;J1-1\3-1 t'l-1 rm.. .. . . . 
tl1~ ~1'l.!,)'l.! ~1'l.!,)'l.! ~1'l.!,)'l.! ~1'l.!,)'l.! . ~1'l.!,)'l.! ~1U,)'l.! ~1'l.!,)'l.! 41'l.!,)'l.! 

% % % % % % % % 

20  0 0 11 0 12 

24 

25  3 0 0 3 49 0 3 52 

29 

30  35 0 6 41 48 0 5 53 

34 

35  105 0 12 117 39 0 10 49 

39 

40 - 108 0 28 136 56 0 13 69 


44 

45  140 0 40 180 49 0 20 69 

49 

50  168 0 48 216 35 0 23 58 

54 

55  123 0 63 186 30 0 25 55 

60 

> 60 19 0 12 31 4 0 2 6 

'i'l~ 702 0 209 911 321 0 102 423 

VI~1t1LVI~ tln~=DBP 84 lJlJ.tlr'flV1'V11'flu'fl~.Jn~1 fOi'flU~1'1~'1=DBP 185-89 lJlJ .tl~'flV1• " 
~'1=DBP 90 lJlJ.1J~'flV1'V11'fllJ1nn~1 
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54 

.. 11 11 odI • I Q;' I 

j;J1'r1.:1'V1 11 r1'lI).JL"lJ).J'lltJ"lJ'tl~L~'tl~(Hematocnt)"lJ'tl,m~UJlw:l'tlm~• 

h~YUI1'U1a~\(1a,:m'iN '1411101'111,.,VI!!• 
n~~ tfti1JJ1"11..:j un~ ~..:jn'hun~ n~ tfti1JJ1"11..:j un~ t3..:jn'hun~ n~.. 
tl1tj r.h\'!,)\'! 4,\,!')\,! 4,\,!')\,! 41\,!') \,! 4,\,!')\,! 4,\,!')\,! 4,\,!')\,! 4,\,!')\,! 

% % % % % % % % 

20  4 0 

24 

25  149 

29 

30  399 

34 

35  236 444 0 680 51 113 0 164 

234 

39 


40 

44 


45 - 220 364 585 55 134 190 


49 

50  142 277 420 36 112 0 148 

55 - 104 232 1 337 31 87 0 118 

60 

> 60 1 6 0 7 4 4 0 8 

'i'l~ 

\1~1m\1JJ1 tfti1JJ1"11..:j 1l~IU5..:j \JtlUnr)1 40% ('DIU) 111tl \JtlUnr)1 36% (ll~..:j)• 
un~ 1l~IU5..:j 40-52% ('DIU) 111tl 36-48% (ll~..:j) 


t3..:jnr)IUn~ 1l~IU5..:j mnnr)1 52% ('DIU) 111tl \JtlUnr)1 48% (ll~..:j) 




39 

39 

~ 1111 4 . ICV I I 

61111-11.., 11 f'l,)1~L'll~'ll'W'll'tl'lL~'tl"'(Hematocrtt)'ll'tl,m~U,HWl'tltl1'l({WtJ)• .. ... .... .. 
~"'1a,mm"'''''1'l1'l!l1a !I f'I N::U'n1'l!JPl1'6'1P1'i• 

n~),I L~~1J1r.t1~ tJn~ ~~n11tln~ 1'm Lfl~lJ1r.t1~ tJn~ t3~n11tJn~ 1')),1. . 
t:n~ 41lJ'llJ 41lJ'llJ r.i1lJ'llJ 41lJ'llJ ~1lJ'llJ 41lJ'llJ "I1lJ'llJ 41lJ'llJ 

% % % % % % % % 

20 - 0 0 2 10 0 12 

24 

25  3 0 11 44 

29 0 

30 - 41 44 0 

34 

35  10 107 0 117 11 39 0 50 

40 

44 

16 118 135 12 60 0 72 

45  19 161 0 180 18 52 0 70 

49 

50 - 30 183 214 12 47 0 59 

54 

55 - 12 169 3 184 10 45 56 

60 

> 60 0 29 0 29 2 4 0 6 

'i'l'" 
"",nm",,1J\• L~~(J1'"11~ \-I),I1t.JC;~ Utlt.Jn11 40% ('lI1t.J) \-Iffi ;Jtlt.Jn11 36% (\-I~~) 

tJn~ \-I),I1t.JC;~ 40-52% ('lI1t.J) \-Iffi36-48% (\-I~~) 

t3~n11tJn~ \-I),I1t.JC;~ mnn11 52% ('lI1t.J) \-I1tl ;Jtlt.Jn11 48% (\-I~~) 

http:Lfl~lJ1r.t1
http:L~~1J1r.t1
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...:. 	 0

j;)1~~'V1 12 	 ~:::r;)UU1(;]1'Cl1'UL~'tH'IVI~'l'flI1l'tl1V11~(Fasting plasma glucose Vl1'fl FPG) 

"lJ'fl'l n~~ [;]'J'flEi1'l 

\'I1l1n1'11f1L'l'I!i 

tln~ n!ll.lLU1WJ1l.1 LU1WJ1l.1 r-m tln~ n!ll.lLU1WJ1l.1 LU1~~1l.1 r-m 

<100 100-125 2:126 <100 100-125 ~126 

n~lJm~ mg/dl mg/dl mg/dl mg/dl mg/dl mg/dl 

~1l.1,)l.I ~1l.1,)l.I ~1l.1'll.l 41l.1,)l.I 

% % % % % % % % 

35 - 39 643 	 32 5 680 152 9 3 164 

40 - 44 563 	 46 13 622 193 15 4 212 

45 - 49 511 	 63 12 586 167 15 8 190 

50 - 54 344 	 63 13 420 126 20 2 148 

55 - 60 248 	 63 26 337 92 23 4 119 

2,975 289 72 3,336 734 84 23 841 
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J;11'51~~ 12 1~~u,f'wn~1tJL~'tl~'VI~-l'tl~'tl1'V1'W(Fasting plasma glucose 'VIffi FPG) 

"lJ'tl-l n~~.a;i'J'tlth-l(~'tl)• 

tJn~ 

~"1 'a-lin'icUJ.l'VI11'V1!11fl!l. -

ritlUllJ1Wl1U llJ1Wl1U 1')).J tJn~ 

" PlaA::UYi'VI !I fl1'l1 1'1'1 

ritlUlU1Wl1U llJ1'V1'l1U 

<100 100-125 ~126 <100 100-125 ~126 

n~).Jtl1f.! mg/dl 

41U'lU 

mg/dl . 
r.t1U'lU 

mg/dl 

41U'lU 41U'lU 

mg/dl . 
"I1U'lU 

mg/dl . 
"I1U'lU 

mg/dl 

•r.t1U'lU 

1')).J 

41U'lU 

% . % % % % % % % 

35 - 39 111 5 117 48 2 0 50 

40 - 44 114 19 2 135 61 9 2 

45 - 49 140 31 9 180 62 6 2 70 

50 - 54 157 46 11 214 43 11 5 

55 - 60 118 48 17 183 39 12 4 55 

'i'JJ.l 680 161 41 882 272 44 14 330 

72 

59 
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(;J1'i1-3~ 13 ~::;viUtfOlL~~UWfl~'a~~'J~1tJL~t)Vl"ll'a,m~~~'J'ath~• 
t~-II'YUI11J1j1"t\(1j1-11n~tU• .111n111,"\f1!I 

t1n~ fl-3 i3-3~ln '1'l~ t1n~ t'l-l.. i3-l~l1n nJ.J 

<200 200-239 >240 <200 200-239 ~240 
n~~ 

mg/dl mg/dl mgldl mg/dl mg/dl mgldl 
fl1~ 

~1'U,)'U 41'U,)'U 4,'U')'U 41'U,)'U ~1'U,)'U 
. 
~IU,)U ~,'U,)'U 'htnu 

% % % % % % % % 

385 215 80 680 88 54 22 164 

35 - 39 


283 233 105 621 95 83 34 212 

40 - 44 

252 236 97 585 83 72 35 190 
45 - 49 


152 184 84 420 55 56 37 148 
50 - 54 

131 126 80 337 38 51 30 119 
55 - 60 

2 2 3 7 5 2 8 
> 60 

1,621 1,228 498 3,347 364 317 160 841 
~J.I 
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j;'\1'i1-1~ 13 ~:;f'i'ULf'IL~'Zl L[;]'tl~'tl~~,)l-IlWL~'tl(fl'jJ'tl~n~l-Ir;l,)'tl£h~(~'tl)• 
~ ... .... ~ 

~\{1~.:I n'itU~'VI1'l'V\ fl1 ~!J• fI tu::U'Yf'V\!J Pl1. ~ '1 

tJn~ t3-l ~-l~1n.. 1'UJ tJn~ il-l ~-ll-J1n. fil-J 

<200 200-239 ~240 <200 200-239 ~240 
n~l-J 

mg/dl mg/dl mg/dl mg/dl mg/dl mg/dl 
t:ntj 

. 0 

41t.I'l t.I 91t.1'lt.l 41t.1'lt.l 91t.1'lt.l 41t.1'lt.l "I1t.1'lt.l 91t.1'lt.l 91t.1'lt.l 

% % % % % % % % 

62 35 20 117 22 17 11 
35 - 39 


48 55 32 135 28 28 16 72 
40 - 44 

52 79 49 180 24 32 14 70 
45 - 49 


62 83 69 214 15 25 19 
50 - 54 

45 75 64 184 16 27 13 
55 - 60 

14 7 8 29 2 3 6 

> 60 

300 345 246 891 115 138 79 332 
'i'l~ 

50 

59 

56 
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, 
-hU'lU 

Ul111~~ 14 1~~UL'fI"J!~LL'el~'lUL~'el~"lJ'el~n~).J~,)'elth~ 
;," ... -~'il1n111~~'''~' '~1..,mT"'Jl"1~Ylfl1"fl fI"'::U'nYlflI'l1"I'IT 


~:~l_, , 
 :;~i"' ;;!'; 

~ ~r


ntip ..iJtiii . c"',	 oh ~. 1'1).1 ,; .~ t1nii 1111 ' 1'1).1 t1n~ ~1 1'l).l t1n61 1li1 1'l).l 
r.K.·' i'i ., 

41U'lU 41U'lU , 41U'lU 41U'lU ~1U'lU ,,'U'lU 41U'lU ';1U'l,U 41U'lU 41U'lU ';1U'lU 

), 

.I 

[,'%" % % % % % % % % % %
I', " 

541 139 680 127 37 164 97 19 116 45 5 50 

35 - 39 


. .' '~"'.>l""';-':""'." ',v '.~~~ .. ~;:.' 

."~., ~ -.-A~ II


..a=' .... '-~ ~~... ....:: •.~ - 159 53 212 107 28 135 58 14 72 

40 - 44 


!", ~ .' - -.'';''':;'~ .. ' ~-,..:-".:"'~.« . 
. ;:.: ,':~";~'~' :~~J;').I
...:... .. __- ' ... -.:.ta..._ _.__ __ .' r~""l1449 136 585 149 41 190 141 38 179 59 11 70 


45 - 49 

:... ~:) ~.":;.'. 4"'~:-' ; ~!#Jf r ,-~~:' .' • ':,i!,;o_~~ ~"~_'l ~~ '.' " Y!f.·'", ~ 
. ~~ , ,~?, .~ .- --:; 'J~~''!J!: ... :~ :~ ~~~ 
~ _-.l_~ ":~~__ ~_J - 327 93 420 117 31 148 175 39 214 53 6 59 


50 - 54 
 • :. 0' " . '~;o' ., '.'•.'. :s-;,.~~~,.~,,- .-, ..I"l~ ,. ~ ...:-"j ... , 

"'i~ ~I~~....' - Wi .. - ":~ I iI:' ,.f '. \~:i:":. 	 j,. 
_ -,-~io. ~~~L.L.'-...:Io_;'~_ ~-:--~~~ • '-a:t_~r _~ -I.i 
- 262 75 337 105 13 118 153 31 184 47 9 56 


55 - 60 

,:~~~ ;;l\~, ~~" 
~ '-"'-,...". -":"T1:I;;._-,-,,-J.~"; ,~~.:..; ~ ._ . . • _, ' . • 'of' ..' ~..... ' -	 -~ 

6
7 8 0 8 24 5 29 5 

> 60 


'.:~l_ I' } .. ;"":'. ~I ~-. /::- •••:~ 
·,~"."'A~.~-":~_~ __~~ 

2,646 700 	 3,346 665 175 840 721 164 885 273 47 320 

t-~ , ,".!o. • i'J'! . . , ~ ~ ;" -,,~;,...~Jl 

_;.:~~~~.-:]t.~;'~ ;-. [.~(", <~Il:hl ,q~ .- ~I:' 
"':'::"J._ .. ~ '_ '. _',_ •. , ,iJ1! .. ", , 

\UI1!J L," /JI• tln~ 1.UJ1UC;.:j ~ 40 lJn./(;lft.('D1U) ,..,1fl ~50 lJn.lVlft.(,..,~.:j) ~1 ,..,l.nUC;.:j < 40 lJn.lVlft.('D1U) ,..,1fl <50 lJn.lVlft.(,..,~.:j) 
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..

" 

(Pl1~'HI;l 15 ~::~tJLL'ilfil~LL'ilfil1UL~'il ~"1l'il-:J mhJ• ~'l'ilth-:J 

• Lf4Yi81ttia""1t14nfni ftmm'!f1f1lYl!l 
!'- . • "; 

'~ 
i~~ '~I~;..I'~~", ~\:T;f; ~~~. lr n~~ ,"; - . ,," , ,i;~~uf1-l'-l ' ' '''~il~1'3'-l ~i; "''!lU~1-l13-3 ri'!lU~1-l13-l 

• , ~~f' . 
fl1!t lJ~61 ",, (JtnJfu~ , , ~tl)JfuU'J~ '13~ 13-l)J1n f'l)J rln61 uflIJfuUi Uf)IJfuU'JUi fl-l fl-lIJ1n 1'lIJ 

_ :_ , I _ ~' - • • 

-"I1U'lU - ' ''I1U'lU ;1UflU, - ~1U'lU ;:JU'lU' ;1U'lU, ;1U'lU ~1U'lU ;1U'lU ';1U'lU ';1U'lU ';1U'lU 
~,: . jJi' , 

% % ,% % .% % f\i % % % % % % 
...Y . :'!'l" ._. _.• 

193 255 168 44 17 677 40 67 38 17 2 164 

35 - 39 

iiW9_~~~~~ ==~~==.;
140 41 89 56 18 8 212 


40 - 44 
_~"1~8 

116 206 177 60 26 585 45 62 49 25 9 190 

45 - 49 

" ._. ~_ . ~ ,'1,.' ',~< __ I .. ~ J", 2.63i;":,P\. 25:79 :: , .•<.',*,'1'3"\~- n~~.L .,,;" .. . ~~, .. ..& _4_ n . ' ,:i-:__ ";" , ' ~. . ~r .<"'-.' _'Jt. t;! •. ' • 

148 121 17 420 23 55 42 20 8 148 

50 - 54 

64 110 97 47 19 337 17 42 35 22 2 118 

55 - 60 . " .~"--~~"4" rfi-'Ff j..~.. ' _ lttMZJ4h4A£J ; ";', ,!/;~I '.1!'r:-. §~':=.:::29:~ 

~ ~ ~ ......... -~~ - - '~~"" ', • ...,;.>. 


2 2 7 5 0 8 


a 

> 60 


7'1)J 


\UI1!1~~1Jl tlnPi \UJ1tlC1-3 Ufltlnrl1100 ~n.lVlft, Piflt.!~1~~~tlfl~ru'llll "'~1tlC1~100-129 ~n./Vlft , ~flt.!;1')t'\~ tlfl~flJliJllll "'~1tlC1') 130-159 ~n.lVlft, 
~ 

~ ~ ~ltl ~~ "'~1tlCl~ 160-189 ~n.lVlft, ~~~1n "'~1tlCl~ 190 ~n./Vlft,'jJt.! 
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Ul111~v115 1~~ULL'fl~~LL'eJ~tUL~'fl~"ll'fl~n~~~,)'flth~(~'fl) 

MJJ 

oi'1u'lu 

.. 
"'WZLl"YI!I"''1t1''~ 

ritlU~'i-l~-l .f'itluh~fj.:J 

tJn~ tJtlJJ .ru'~ tJtlJJruUiUi ~.:J~.:JJJ'1n 1'lJJ 

4'1u'lu ';'1U'lU ~'1U'lU ~'1U'lU 4'1u'lu 4'1u'lu 


% % % % % .% 


13 9 19 8 50 

35 - 39 __f(tj~*,1~tifi~3~ 

14 17 16 29 4 6 72 

40 - 44 

~@iW#iitJ~2.~~ti':;~~~~~·28 
29 48 12 11 27 23 6 3 70 


45 - 49 _t4&Jh4QQ_ .a.4;;~~m.*.&P@J!';l!:~ij&~,./4~29.. ,:·. ~(~ ' ·,100 

59 

50 - 54 

14 17 15 7 56 

55 - 60 

~·IIlIi!II!!IJIDM8~;./:~42.~ 
8 7 29 0 2 2 6 


> 60 


1'1)1 

\U.I1t1L~'" unPi ~).J1fJn~ iJ~fJn~11 00 ).In.l~~, Fi~\J~1~~-lfJ~).Jfu'l~ ~).J1fJn-l100-129 ).In.l~~. Fi~\J~1-l~-l fJ~).JfuHllcll ~).J1fJn-l 130-159 ).In.l~~ , 

~ ~ ~ltl ~~ ~).J1fJC1~ 160-189 ).In.l~~ , ~~).J1n ~).J1fJC1-l190 ).In.l~'l't~\J 

mailto:a.4;;~~m.*.&P@J!';l!:~ij
http:tJtlJJ.ru
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j;\1'i1-3~ 16 ~~;ulj;\~n~L"ll'elh~1UL~'el~'ll'el,m~~j;],)'elEh~• 

n~~ 

fl1tj 

t'1~Yitl1tJ1~~"1~ ·:m'1N• 
unPi I'ifl'l.l~1~t3~ t3~ t3~~1n 

41'1.1')'1.1 
. 

41'1.1')'1.1 41'1.1')'1.1"1'1.1')'1.1 

r.l~ 

41'1.1')'1.1 

\'t11101'i111l\fltI 

unPi" fifl'l.l~1~t3~ t3~ t3~mn . . . . 
"1'1.1')'1.1 "1'1.1')'1.1 "1'1.1')'1.1 "1'1.1')'1.1 

l"m 

41'1.1,)U 

% % % % % % % % % % 

602 41 35 679 137 14 12 164 
35 - 39 

6 5.15 0 83.54 8.54 

509 59 48 4 620 171 15 25 212 
40 - 44 

9.52 7.74 

475 66 44 586 147 16 23 4 190 
45 - 49 

322 60 36 2 420 117 15 16 0 148 
50 - 54 

259 44 32 2 337 93 11 15 0 119 
55 - 60 

7 0 0 0 7 2 4 2 0 8 
> 60 

2,806 301 223 13 3,343 667 75 93 6 841 
'1'UJ 

\UJ1t1L~j;\ un;; "'mElti~ Utltm'l1150 ~n./(;l~. I'itl'l.l~1~~~ "'mElti~150-199 ~n./(;l~"• ... 
~~ "'~1ElC1~ 200-499 ~n./(;lR ~~~1n "'mElti~ 500 ~n./(;l~";i'l.llu.. 



48 

% % % % % % % % % % 

98 8 11 0 117 42 620 50 

102 15 17 135 59 6 7 o 72 
40-44~~~----~~--------__~ 

132 27 19 2 180 57 9 4 o 70 
45-49~~~--~~~----~----~ 

160 35 17 213 48 5 6 o 59 

123 33 28 o 184 44 3 9 o 

>60 
18 6 5 o 29 5 o o 6 

662 125 99 4 890 273 30 28 o 331 

tJn~ tUntJO-l UtltJn~1150 ~n.ll'lfl . 

~-l Ml-l1tJO-l 200-499 ~n.ll'lfl. 
I'itlU;1-li3-l M~1tJO-l150-199 ~n.ll'lfl . 

i3-l~1n MmtJO-l 500 ~n.ll'lfl . ;fu1tJ 

56 
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_ 	 I ~ I 0 I 

1J1111~'Vl 17 FI"J1l.J1n"1ltJ..:! Metabolic syndrome"1ltJ..:!n~l.J[;1"JtJm..:! '"l1LL'Un[;11l.Jn~l.JtJ1£I 
, , .... - 7 >~-_ -::: .,~ 

"C\l~LLYltI!l1'I1t1'i' '~1t1~n1'C\lSl"1~on!l1t1!1 m,'~1tHn1'ni tim01111'" on !I 

n~lJ 'WLrJU iifu 1'1'" lJJLOU Lilu 1'1lJ UJ(UU LUU 1'1'" u,lLuu Lilu 1~'" 
o

r" t11Q e," 4,tHif," ;" 4'1\i~u ·hu~u 41U~U OF 41U~U - 41U~U 41U~U 41U~U 41U~U 4'1u~u 41U~U "1U~U 

%-",:, '% % % % % Ofo % % % % % 

16 3 19 135 23 158 366 59 425 31 8 39 
35 - 39 

19 8 27 114 27 141 323 68 391 40 18 58 
40 - 44 

19 9 28 140 59 199 280 92 372 30 14 44 
45 - 49 

22 6 28 114 65 179 198 82 280 38 15 53 
50 - 54 

10 11 21 98 54 152 114 92 206 17 9 26 
55 - 60 

~)l 86 37 123 601 228 829 1,281 393 1,674 156 64 220 

,.un !IL'" IJl• 	 LntlJ'Vl1il"l'tltJ Metabolic syndrome tJ~:;nfl1J~'ltJPl'lIl-J~(;ltJn~ 4 l1J 5 fl-.l~tJ~:;nfl1JlJifl1tJ;f (1) 'i':;~1J1(J1m~L'llflh(;l11JL~fl(;l~-.l(~ 150 l-Jn./(;l~.) ~1fltJ~:;-w; 

m'i'n1Jm~(;l1'7J,r1Jl1JL~fl(;l (2) ~:;~1JL'fl'll~LL'fl~l1JL~'flI?l~1 « 40 l-Jn./(;l~.l1J'llltJLL~:: < 50 l-Jn./(;l~,l1J~~-.l) (3) Pl'lIl-J~1JL~~(J1~-.l (tJ1'l1J1J ~ 130 ~1'fltJ1'l~1-.l 

~ 85 l-Jl-J. tJ~flV1 ~1fltJ~:;-w;m~n1Jm~"'f'1'lIl-J~1JL~~(J1 (4) ~:;~1J,.j\(J11~lW~fl(;l~i-.lfl(;lm~I~~-.l (~ 100 l-Jn.II?l~.) ~1fltJ~:;-w;m~'iil"l'tliJL~rlL1J1Wdl1J'llil"'~ 

2 LL~:: (5) ~"lIill-J'l~mtJ ~ 23 nn./(J1~.l-J . 
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d 	 . I .., 0I 

1Pl1'i1.:JVI 18 1"l1)1lJ,n~'eN Metabolic syndrome~'el,:m~lJ[;lI)'elU1.:J 'ii1LLtJ.n[;l1lJL~PI 

, .- ... 	 , 
flNtU,.."!"If'l1ftPlt' '''"''<II!l'lN~'''"~'Yl!l"''!I m .,"""<IIn'lN ftll1n1'!11"L'Yl!l 

;:W(tJu llJti 1'lSJ' 'liid1u ' lUU MSJ 'WLlJU lUU MlJ 'WLiJU lUU 1'lSJ 
'."' 

~1U'lU oi1U'lU' 	 .. ~1U'lU ~1U'lU 41,U'lU ;1U'lU ;1U'lU ;1U'lU ;1U'lU ;1U'lU ;1U'lU ;1U'lU ., 
0/. 0/0 % % % % % % % % %. ,0 	 J 

64 21 85 431 118 549 1,120 291 1,411 117 31 148 
\<IcV~ 

, ~ __~S~~*:~ 
22 16 38 170 110 280 161 102 263 39 33 72 

'111tJ 
54 ~ 4~.83 .~-:.:~~; 100 ...'.. '·!ttl··\ 

86 37 123 601 228 829 1,281 393 1,674 156 64 220 
'1'UJ 

\UI1!1L\'I'"• 	 lnN-n1n~ii.J Metabolic syndrome th~nflU~'li.Jf'l'l1).J~(;ltJn~ 4 1l.l 5 fl-3f1tJ1~nflulJiflltJd' (1) 1:::liiultJ11n~L'1IflhUl1l.lL~fl(;l~-l(~ 150 ).In./(;l~.) l-11fltJ1:::rWi 

n11nl.li.J1~~1'!J~l.l1l.lL~flUi (2) 1~IiiULfl'1l~LLfl~lW~fl(;l~1 « 40 ).In./U1~.1l.l'1l1mL~~ < 50 ).In./(;l~, 1l.ll-1c1j-l) (3) 1'1'l1).J~l.lL~~~~-l (lJl'lUl.l ~ 130 l-11'1l1Jl'l~1-l 

~ 85 ).J).J.tJ1flYll-11fltJ1:::rWin11nl.li.J1~(;l1'1'l1).J~l.lL~~~ (4) 1:::~u~",~1~lW~fl(;ll-1i-3fl(;lml-111~-3 (~ 100 ).In./(;l~.) l-11'1ltJ1:::rWin11i)n"lii.JL1I'1LU1l-1'l1l.l'1ln(;l~• 

2 LL~~ (5) ~'1Ii1).J'l~n1i.J ~ 23 nn./~1.).J. 


http:J).J.tJ1flYll-11fltJ1:::rWin11nl.li.J1~(;l1'1'l1).J~l.lL
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0 .... 
'a1~'U ~'£lL1'rl~ IV IV 

fl112.J n11'V1'U1 

1 Prevalence of Metabolic Syndrome and Its Association with 

Serum Uric Acid in Thai Red Cross Society and 

Chulalongkorn University Personnel, Thailand 

ri1i'l~'lUl-WlJvi 
... ... 

~:;~'UU1U1"J11 [;J 

2 Liver function test: is it true normal value? ri1i'l~'lUlWlJvi 
... .. 

~:;~'UU1U1"l11[;J 

3 Self-rated health and associated factors : a stratified analysis 

by presence and absence of diagnostic chronic diseases in 

Thai professionals of a university and Thai Red Cross 

0 ... .... 
n1~'lL"lItJU 

'U'VIfI')1lJ 

4 The association between body fat% and metabolic syndrome 

among individuals with normal body mass index 

0 ..... r 
n1~'l'JLfln:;~ 

., 
"lI!llJ~ 

" 

, ,.. '~~"fI 1 Prevalence of Metabolic Syndrome and Its Association with Serum Uric Acid 

in Thai Red Cross Society and Chulalongkorn University Personnel, Thailand 

n1~~m:t1;i'Li1un1~~m:~nfl')1lJ,n'll!l'l Metabolic syndrome lUiJfI~1n1~1l1n1"l11(;l 
., 

L'VItJ LL~:;,,.A1~'1 n1ru2.J~1~'VItJ1itJ t~tJ1,Ln ru.,]n11~il'"i'ittJ LL'U'Uvh'l1 'YlffilJvi'l~1 fI'J1lJilJ~ufi 

1:;W)1'l Metabolic syndrome LL~:;1:;;'Un1~\j1-fllUL~!l~ t~tJ'V'I'U~1f1'J1lJ,n"ll!l'l Metabolic 

'1.1 ' J, ,., 'I".......:: ,

syndrome LUu1:;"lI1nmfilJu!ltJ1:;~'J1'lffitJ~:; 18.3-25.0 ~1n L"lI~"JIUlJ'J~n1tJl1I'lLLI1I 23.0 nn.l 
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[;lnJ. LiJu'fl'lf'1th'::n'flu1um~~\l"l'ilu m~::'fl~~::'\!I~1'1~'flU~:: 14.0-23. 7 '\.nn1;~'ll'hJ')~n1U 
... 

~'1LL[;] 25.0 nn./[;lnJ. LiJU'fl'lf'1,J~::n'fl'J1um~~\l"l'ilu 

Metabolic 

syndromeLL'Cl::iJ Dose response pattern 'flrJ1'1-n~L"lut~u~::;un~~u1~1UL~'tl~~ Quartile ~ 4.. 
"l::i1 Odds ratio 'iJ'fl'lm~YlUJ11,):: Metabolic syndrome ~1n~u 6-8 Lvl1Lri'tlLmuuLVluunu 

.., ... " "",.J .J ",.J .J 
~::~un~~m~ ~UL~'fl~Yl Quartile Yl 1 (~~1U~::L'flU~YlJ11~eJu')nYl 2)" .. 
. . - ....L~'iNt1 2 Liver function test: is it true normal value? 

.J' !II ~ • 
UYlm1~ULuun1~l"1nM1'\!11~1'll'fl'l serum alanine aminotransferase (ALT) LL~:: 

serum aspartate aminotransferase (AST) 1u~utJn~ t~UYlU~1~::;U AL T LL~:: AST 1u~u 

tJn~i1fil1~1n~1~u~iJJ11,):: Metabolic syndrome 'flrJ1'1i~L"lU LL~::Ylu~1fil1 97.5th percentile 

'll'fl'l~::;u ALT Lvl1nu 44 lUlL ~1'\!1fuLYlP\'ll1U LL~:: 40 lUlL ~1'\!1fuLYlP\'\!IiQ'I ~'1~1n~1fil1tJn~~ 

1,LiJUl.J1[;l~l1U~1'\!1fu ~u'tYlu'lh~ ri'tlU'\!I'\hti''flrJ1'1-n~ LfilU L"JIuL~m nU~Ylu1um~~m~t11UYl~tJ 
~.I ",.J .J 

q~~u (r~~1U~::L'flU~YlJ11F1~u')nYl 3) 

. . 
L1-'i1-3t1 3 Self-rated health and associated factors: a stratified analysis by presence and 

absence of diagnostic chronic diseases in Thai professionals . of a university and Thai 

Red Cross 
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''i'i1~n 4 The association between body fat% and metabolic syndrome among 

individuals with normal body mass index 
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Prevalence of Metabolic Syndrome and Its Association with 
Serum Uric Acid in Thai Red Cross Society and 
Chulaloogkorn University Personnel, Thailand 

Jamapom Jaibhukdee, Wiroj Jiamjarasrungsri, Vitool Lohsoonthom, Somrat Lertmaharit 

Department ofPreventive and Social Medicine, Faculty ofMedicine, Chulalongkorn 

University, Bangkok, Thailand 

Abstract 

Background: Metabolic syndrome (MetS) and hyperuricemia are both important risk 

factors for cardiovascular disease, hypertension and renal disease. However, a 

relationship between UA concentration and MetS remains controversial. 

Objective: We intend to estimate the prevalence of MetS and its association with UA 

concentration in Thai Red Cross Society and Chulalongkorn University personnel. 

Material and Met/wd: A cross-sectional study was perfonned in 2009. A total of 

2,824 persons, 35-60 years of age (633 men and 2191 women) were completed the 

questionnaire and laboratory tests. MetS was defined according to the National 

Cholesterol Education Program Adult Treatment Panel III criteria (A TP III) and the 

International Diabetes federation (lDF). The degree of agreement between two 

definitions was evaluated by Kappa. 

Association between MetS and UA concentration was estimated by logistic 

regression. 

Results: The overall prevalence of MetS by the ATP III definition was 25.0%, 21.1 % 

and 18.3% compared with the IDF definition was 23.7%, 18.0% and 14.0% when 

BMI ~ 23 kglm2

, BMI ~ 25 kglm2 or waist circumference was used respectively in 

defining central obesity. MetS prevalence increased according to UA concentration in 

both men and women. After adjustment for potential confounder, the odds ratio of 

having MetS was approximate 6-8 times in the fourth quartile of UA concentration 

compared with the first quartile. Although MetS and UA associations were 

statistically significant in both genders, the magnitude of association was stronger in 

women than men. 

Conclusion: UA concentration could be used as surrogate or biomarker of MetS. 

Since UA and MetS association was stronger in women than men, clinician should 

pay particularly attention on high UA level in women in the attempt to reduce health 

impact of MetS on increasing cardiovascular disease risk. 
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Introduction 
Metabolic syndrome (MetS) has become the major public health problems and 

is increasing in prevalence worldwide. Around 20-25% of the world's adult 
populations have MetS. This syndrome is a cluster of risk factors for cardiovascular 
disease (CVD), chronic kidney disease (CKD), type 2 diabetes, dyslipidemia and 
hypertension(I-4). Results of meta-analyses strongly suggest that the MetS is strongly 
associated with increase CVD incidence and mortality(5-7). Adults with MetS are 
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three times as likely to have a heart attack or stroke compared with people without the 
syndrome. In addition, people with MetS have a fivefold greater risk of developing 
type 2 diabetes(3. 8, 9) . 

Expert groups have developed clinical criteria for identifying MetS, two of the 
most current and widely accepted were proposed by the National Cholesterol 
Education Program (NCEP}-Third Adult Treatment Panel (ATP III) and The 
International Diabetes federation (IDF)(J , 2. 10, I I). However, all groups agreed on the 
core components of central obesity, insulin resistance, dyslipidaemia and 
hypertensionO-

3). Prevalence of MetS varied according to geographic location, 
population characteristics, and the criteria used( 10, 12). Meta-analysis of longitudinal 
studies showed the prevalence of MetS varied from 8.8% to 92.3%. Among 
Europeans and white Americans, it varies between 20% and 30% with similar gender 
distribution(13). The recent study found that the overall prevalence of the MetS in 
migrant Asian varies from 14-49%(12). It has been increasing in the elderly. However, 
the highest prevalence was observed in participants with type 2 diabetes(5). 

A relationship between elevated serum uric acid (UA) concentration and 
MetS, 
cardiovascular disease, hypertension and renal disease had been previously 
reported(14-16). 


Hyperuricemia varies according to gender and age(14. 16. 17). In addition, the serum UA 

concentration is higher in individuals who have higher numbers of MetS variables(lS). 

However, the association remains controversial. Some studies have argued that UA 
concentration was not related to the development of MetStl8, 19) . We therefore 
conducted the present study: (1) to estimate the prevalence of MetS among 
professional arid office workers by using both the A TP III arid the IDF criteria in 
defining MetS, arid; (2) to determine its association with UA concentration after 
adjustment for potential confounders. These findings about MetS arid UA association 
may support the utilization of serum UA concentration as the biomarker of MetS in 
the attempt to minimize the impact of the syndrome on the health of the population. 

Materials and Methods 
Participants and Data collection 

A cross-sectional study--which was a part of the Chulalongkorn University 
and the Thai Red Cross (CU-TRC) Cohort project--was carried out in 2009 after the 
study was reviewed arid approved by the ethics committee of the Faculty of Medicine, 
Chulalongkorn University. Briefly, among 3,393 professionals arid office workers 35
60 years of age of the Thai Red Cross Society and Chulalongkorn University agree to 
attend in the study. Eligible participants were included after obtaining the written 
informed consent. Data were gathered through questionnaire, arIthropometry 
examination arid blood specimen for biochemistry tests that measured for the 
individual participarIts by Thai Red Cross nurses arid trained staff. ParticiparIts who 
were previously treated for hyperuricemia or gout were excluded. A total of 2,824 
persons, (633 men arid 2,191 women) were completed the survey arid laboratory tests. 
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Participants were asked to provide infonnation regarding their personal 
demographics, personal and family disease histories, smoking status, alcohol 
consumption, depression status, and physical exercise. Body weight and height were 
measured in light indoor clothing without shoes. Waist circumference (WC) was 
defined as the point midway between the iliac crest and the costal margin (lower rib). 
Systolic and diastolic blood pressure were obtained with the participant in a seated 
position at least 5 minutes rest. 

Laboratory measurements 
An amount of 10 milliliters (mL) venous blood sample was collected for each 

participant after a 12-hour overnight fast. Collected blood sample was then 
investigated for fasting plasma glucose (FPO); serum lipid profiles such as total 
cholesterol, plasma triglycerides (TO), High Density Lipoprotein Cholesterol (HDL
C) and Low-Density Cholesterol (LDL-C); serum creatinine (sCr) and blood urea 
nitrogen (BUN); and serum uric acid (VA). These biochemical parameters were 
measured by standard laboratory methods at the biomedical laboratory of the King 
Chulalongkorn Memorial Hospital. 

Criteria/or MetS 
MetS was defined by modified versions of the A TP III and the IDF criteria, (1-3) 

which using the following four out of all five components: 1) elevated plasma 
triglycerides(~ 150 mg/dL) or treatment history for this lipid abnonnality; 2) low 
HDL cholesterol « 40 mg/dL in men and < 50 mg/dL in women); 3) raised blood 
pressure as defined by systolic BP (SBP) ~ 130 or diastolic BP (DBP)~ 85 mmHg, or 
history of treatment for hypertension; 4) raised FPO (~ 100 mg/dL) or previously 
diagnosed type 2 diabetes. The fifth component was central obesity, for which the 
authors have defined by three different measures as: (a) body mass index (BMI) of~ 
23 kg/m2 as having high central obesity according to Western Pacific Regional Office 
of World Health Organization (WPRO) criteriat20

); (b) BMI ~ 25 kg/m2 according to 
the original BMI classification; and waist circumference (> 90 cm in men and > 80 
cm in women). According to the A TP III definition, participants with MetS were 
identified by any combination of three or more components, while the IDF defined 
people with MetS as those with central obesity plus any two of the other components. 
The prevalence of MetS was compared among BMI ~ 23 kg/m2(ATP III-23 and IDF
23), BMI ~ 25 kg/m2(ATP III-25 and IDF-25) and waist circumference (ATP III-WC 
and IDF-WC) identifications to detennine their relative performances in the diagnosis 
of MetS. 

Statistical analyses 
Characteristics of MetS and non-MetS groups according to the ATP III and 

IDF criteria were examined. The degree of agreement between these criteria was then 
evaluated by Kappa. Differences in the prevalence of MetS by VA concentration, 
demographic factors, health behaviors, depression status, medical history, sCr and 
BUN levels were further evaluated by Chi-square (J) test. We divided VA 
concentration into quartile levels within each gender (men: Quartile 1 or Ql: :s 5.2 
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mgldL, Quartile 2 or Q2: 5.3-6.1 mgldL, Quartile 3 or Q3: 6.2-7.0 mgldL, and 
Quartile 4 or Q4: >7.0 mgldL; women: Ql: :s 3.9 mgl dL, Q2: 4.0-4.5 mgldL, Q3: 
4.6-5.2 mgldL, and Q4: >5.2 mgldL). 

Logistic regression was used to predict the association between MetS and UA 
concentration, adjusted for potential confounding factors. We considered the 
following covariates as possible confounders: age, smoking status, physical activity 
and depression status, sCr and BUN levels. Analysis was conducted separately for 
men and women. UA quartile was treated as ordinal scoring for test of significant 
linear trend of UA and MetS association. All statistical tests were two tailed, with p
value of less than 0.05 was considered statistically significant and confidence 
intervals were calculated at the 95% level. All statistical analyses were performed 
with STAT A software, version 11.0 (Stata Corp., College Station TX, USA). 

Results 
Two thousand eight hundred and twenty-four participants (633 men and 2,191 

women) were included in the analysis. Mean of age was 46.0 ± 7.0 years (in men 46.4 
± 7.0 years and in women 45.9 ± 7.0 years). About 4.4% of them were diagnosed with 
type 2 diabetes mellitus (DM), 14.6% with hypertension (HT) and 37.0% with 
dyslipidemia. The overall prevalence of MetS by using the A TP III criteria was 
25.0%, 21.1% and 18.3% compared with the IDF definition was 23.7%, 18.0% and 
14.0% when BMI ;::: 23 kglm2

, BMI;::: 25 kglm2 or WC was used to classify central 
obesity, respectively. 

The prevalence of MetS as defining central obesity by BMI ;::: 23 kglm2 was 
shown in Table 1. According to the A TP III definition, MetS was diagnosed 1.8 times · 
higher in men than women (38.7% vs 21.1%). Similarly, the IDF definition was 
diagnosed 1.8 times higher among men than women (36.7% vs 20.0%). The 
magnitudes of MetS prevalence were quite similar for both definitions; however, ATP 
III definition yielded higher prevalence than IDF definition in all subgroups of 
participants. Prevalence of MetS significantly increased from first quartile to the 
fourth quartile ofVA concentration in both criteria. Increased prevalence of MetS was 
also observed in high sCr and BUN subgroups. The highest magnitudes of MetS were 
demonstrated for participants with DM, HT, highest quartile of VA, high sCr and 
BUN respectively. However, no significant difference in the prevalence of MetS was 
observed according to physical activity status, family history with HT and 
dyslipidemia, and depression status. 

The agreement of these two criteria was strongest when defining central 
obesity as BMI ;::: 23 kglm2 (Kappa = 0.96, p < 0.00 I), and stronger when defining 
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central obesity as BMI ~ 25 kglm2 (Kappa = 0.90, p < 0.001) and WC of higher than 
the specified cut-off points (Kappa = 0.84, p < 0.001) respectively. Among all 706 
participants who were diagnosed with MetS based on either criteria and defining 
central obesity by BMI ~ 23 kglm2 and, 669 persons (94.8%) met both the NCEP and 
ATP III criteria. Another 37 participants (13 men and 24 women) were diagnosed 
with MetS based on by the ATP III criteria but missed by the IDF criteria. In contrary, 
there was no participant who was diagnosed with MetS by IDF criteria but was 
missed by the A TP III criteria. 

The magnitudes of age-and sex-standardized prevalence of MetS were quite 
similar to the un-standardized values, we thus reported crude prevalence as show in 
Figure 1. The percentages of MetS were higher in men than women for both criteria. 
The highest prevalence of MetS in men and women were 38.7% and 21.0% 
respectively when diagnosed by the A TP III criteria with BMI ~ 23 kglm2 as central 
obesity. 

Age standardized prevalence of MetS increased significantly according to the 
quartile of UA levels in both genders, no matter what diagnostic criteria was used. 
When comparing between the lowest and highest quartiles of UA levels, prevalence 
of MetS increased from 23 .0% to 52.4% (ATP III) and 21.8% to 49.8% (IDF) among 
men; and from 10.3% to 40.8% (ATP III) and 9.7% to 39.3% (IDF) among women 
(Figure 2). 

Multivariable logistic regression was used to quantify the strength of 
association between elevated UA concentration (as defmed by UA quartile) and MetS, 
separately for both genders. The results were similar when either the A TP III or IDF 
criteria was used to diagnose MetS (Table 2). After adjusted for potential confounders 
(age, smoking status, regular activity, depression status, BUN and serum creatinine), 
UA level significantly related to increased prevalence of MetS with obvious dose
response pattern. This was particularly true when defining central obesity by BMI ~ 
23 kglm2 (Model I). Magnitudes of association were stronger for women than men. 
When WC was used in defining central obesity, statistically significant associations 
between UA concentration and MetS were demonstrated only in women but not in 
men (Model 2). The likelihood ratio test for the differential magnitudes of UA 
concentration and MetS association for men and women was statistically significant 
(p<O.OOI). 

As some antihypertensive drugs might affect the UA concentration, we also 
reanalyzing the data by excluding participants with the history of antihypertensive 
drug use. The results about UA concentration and MetS association was similar to 
those mentioned above, although with slightly lower magnitudes of odds ratios (ORs) 
(results not shown). We therefore reported only the analysis results from all 
participants. 
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Discussion 
The present study aimed to estimate the prevalence of MetS among Thai 

professional and office workers by using ATP III and IDF criteria. According to A TP 
III-BMI ~ 25 kglm2 criteria, 31.4% of men and 18.1 % of women were classified as 
having MetS, while IDF-BMI ~ 25 kglm2 criteria classified 25.9% of men and 15.7% 
of women as having MetS. Prevalence of MetS increased to 38.7% for men and 
21.0% for women with A TP III-BMI ~ 23 kglm2 criteria, compared with 36.7% and 
20.0% for men and women respectively with IDF-BMI ~ 23 kglm2 criteria. We also 
reported the variations in the prevalence of MetS according to various personal 
characteristics such as smoking status, depression status, physical inactivity and 
medical history. All of these characteristics are known to be associated with MetS.(I0, 
II) 

Our reported MetS prevalence was higher than previous reports in Thai 
population. Lohsoonthorn et al conducted a survey among healthy adults who 
participated in an annual check-up at a university hospital in Bangkok in 2001 and 
reported the overall MetS prevalence of 18.9% and 15.2%, when BMI ~23 and 
~25 kglm2 was used in defining central obesity respectively(21). Another study by 
Pongchaiyakul et al among adult population in Khon Kaen--a northeast province of 
Thailand-reported that the overall MetS prevalence was 15%, in 2004 with no 
significant differences between men (15.3%) and women (14.6%)(22). This was partly 
due to the difference in cut-off point for raise fasting plasma glucose(2ll and central 
obesity as defining from the BMI cut-offs differ between men and women, which men 
defined as BMI ?27 kglm2 while women defined as BMI ~25 kglm2.(22) 

Prevalence of MetS was clearly higher in men and increased according to age. 
These were consistent with findings in other populations. Previous studies reported 
that the prevalence of MetS among men versus women were: in the Americans, 
35.1% vs 32.6%(23); in Europeans, 32.2% vs 28.5% (13); Malaysian, 54.7% vs 45.3% 
(24); Koreans, 21.7% vs 11.4%(25); and Japanese, 11.6% vs 4.0% (26). These studies also 
showed that MetS prevalence increased according to age. All the above, however, the 
difference of MetS prevalence is also likely due to the difference in MetS definition, 
particularly in terms of the we and BMI cut-points. Although we and BM! are 
common used to assess the central obesity in every population, we cut-points values 
are likely to be gender and ethnic-group specific. 

Our results revealed high agreement between the ATP III and IDF criteria in 
diagnosing MetS (Kappa=0.84-0.96, p < 0.001), and 94.8% of all MetS cases were 
diagnosed by both criteria. However, the prevalence was higher with the ATP III than 
the IDF criteria. Accordingly, the ATP III criteria based on the presence of any three 
out of five risk factors, in contrast to the IDF criteria which require central obesity as 
a mandatory component. This finding was consistent with findings from Kuala 
Lumpur, Malaysiat241, Thailand(27) and Greece(28) were similar to our finding, but 
contradict to those from Puerto Rico finding(ll), Europeans(13) and the DEeODA 
study(29). 

http:Kappa=0.84-0.96
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Our results clearly suggest that UA concentration could be contributed to 
identifying MetS, especially among women. This finding existed when excluding 
participants with history of antihypertensive drug use. The forth quartile of UA 
concentration was associated with roughly 6-8 times higher prevalence of MetS 
compared with the first quartile. Clinical implication of this finding might be that, in 
attempt to reduce the adverse effect of MetS, clinicians should pay particularly 
attention about high UA in women. This finding about gender as an effect modifier of 
UA and MetS association was supported by a few studies. Recent study in 
Taiwanese(14) showed that UA concentration is more closely associated with MetS in 
women than men. A cohort study also showed that hyperuricemia was stronger 
predictor of incident MetS in women than men. Among women, the risk of MetS was 
at least two times higher for serum U~4.6 mg/dL(J5). A study in healthy adults 
reported that MetS significantly increased in higher UA concentration in both genders 
but especially in women(30). A study in Japanese found that MetS were significantly 
increased with increased UA quartiles only in women. After adjusted, among women, 
prevalence of MetS increased 2.4 times according to third UA quartiles(3 J). Choi and 
Ford indicated that the prevalence of MetS was a graded increase with increasing 
levels of hyperuricemia in both gender, up to 70% among US adults, but among 
women tended to be higher than among men at UA concentration of6 mg/dL or 
more(32). Furthermore, Zhang(33) supported the finding that while hyperuricemic 
prevalence was slightly higher in men than women, UA was more closely related to 
MetS in women than men. After adjusted for BMI, young women with hyperuricemia 
had 3 times higher risk of MetS as as compared to those normal UA. 

On the other hand, other studies reported no such effect modification of 
gender on UA and MetS association. A study was conducted in Taipei, Taiwan among 
393 men participants, aged 45-60 years found that after adjusted, hyperuriccemia 
seem to be not association with MetS(J8). Lim et al. proposed that after adjustment for 
age, smoking status, total cholesterol (TC), and creatinine, there was no significant 
differences in UA and MetS association between both genders(l9). A cross-sectional 
study was conducted in China found that serum uric acid concentration was 
significantly higher in men than in women(34). However, these conflicting results 
might be due to the difference in participants' characteristics, variations in UA cut-of
point, and the difference in potential confounders of concern. 

Although the present study carried out in large populations, the results should 
be interpreted cautiously due to some limitations. First, misclassification of MetS 
status might have occurred as the result of error in WC measurement. However, this 
error tended to be non-differential and bias the association toward the null. Secon~ 
those who volunteered to participate in this study may be different from general 
population, and our reported MetS prevalence might have been over or under
estimated. Finally, the cross-sectional nature of our study leaves the uncertainty 
regarding the temporal sequence of the relationship between UA concentration and 
MetS. 
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In conclusion, the overall prevalence of MetS by the A TP 111-23, ATP 111-25 
and A TP 111-WC definitions were 25.0%, 21.1 % and 18.3%, respectively. While our 
MetS reported prevalence for the IDF-23, IDF-25 and IDF-WC definitions were 
23.7%, 18.0% and 14.0%, respectively. These were comparable to those reported in 
other Asian and Western countries. The prevalence of MetS increased according to 
age and was higher in men than women no matter what diagnostic criteria were used. 
UA concentration and MetS association was stronger among women than men. 
Clinical implication of this finding is that, in attempt to reduce the adverse effect of 
MetS, clinicians should pay particularly attention about high UA in women. 
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Table 1 Prevalence of metabolic syndrome (MetS) among professional and office 
workers of the CU-TRC cohort 

Prevalence of metabolic syndrome 
Characteristics Total A TP III criteria • p- p-value*

IDF criteria • value* 
cases (%2 cases (%) 

Age (years) 35 -45 1366 232 (17.0) <0.001 223 ( 16.3) <0.001 
46-60 1458 474 (32.5) 446 (30.6) 

Gender men 633 245 (38.7) <0.001 232 (36.7) <0.001 
women 2191 461 (21.0) 437 (20.0) 

Smoking status 
never smoker 2535 589 (23.2) <0.001 563 (22.2) <0.001 
former smoker 156 59 (37.8) 54 (34.6) 
current smoker III 50 (45.1) 45 (40.5) 

Regular physical activity 
yes 921 238 (25.8) 0.472 223 (24.2) 0.642 
no 1879 462 (24.6) 440 (23.4) 

Medical history 
diabetes mellitus yes 124 89 (71.8) <0.001 79 (63.7) <0.001 

no 2700 617 (22.9) 590 (21.9) 
hypertension yes 412 238 (57.8) <0.001 224 (54.4) <0.001 

no 2407 464 (19.3) 441 ( 18.3) 
dyslipidemia yes 1044 349 (33.4) <0.001 326 (31.2) <0.001 

no 1768 353 (20.0) 339 (19.2) 
Family history 

diabetes mellitus yes 1077 325 (30.2 ) <0.001 307 (28.5) <0.001 
no 1742 378 (21.7 ) 359 (20.6) 

hypertension yes 1588 407 (25.6) 0.374 385 (24.2) 0.423 
no 1233 298 (24.2) 283 (23.0) 

dyslipidemia yes 1224 286 (23.4) 0.094 266 (21.7) 0.040 
no 1577 412 (26.1) 395 (25.1) 

depression status 
no depression 2668 661 (24.8) 0.570 625 (23.4) 0.441 

yes, not use of 94 27 (28.7) 26 (27.7) 
antidepressant 60 17 (28.3) 17 (28.3) 

yes, use of antidepressant 
UA quartile level for men (mgldL) 

:S 5.2 162 38 (23.5) <0.001 36 (22.2) <0.001 
5.3-6.1 162 57 (35.2) 52 (32.1) 
6.2-7.0 159 69 (43.4) 67 (42.1) 
> 7.0 150 81 (54.0) 77 (51.3) 

UA quartile level for women (mgIDl) 
:oS 3.9 620 57 (9.2) <0.001 54 (8.7) <0.001 
4.0-4 .5 555 79 (14.2) 74 (13.3) 
4.6-5.2 505 108 (21.4) 100 (19.8) 
> 5.2 509 216 (42.4) 208 (40.9) 

Serum creatinine b 

normal 2763 676 (24.5) <0.001 640 (23.2) <0.001 
high 60 30 (50.0) 29 (48.3) 

BUNmgldL 
normal (:oS 20) 2772 680 (24.5) <0.001 646 (23.3) 0.001 
high {>20} 52 26 {50.02 23 {M.2} 

8 The overall prevalence of MetS when BMI ~ 23 kglm2 was dermed. 
b Elevated serum creatinine was defined as > 1.2 mgldL in men and> 1.0 mgldL in women. 
• "I) test for the difference between MetS and non-MetS group. 
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Table 2. Multivariable anal~sis results of uric acid concentration and MetS association 
Uric acid A TP III criteria IDF criteria 

concentration Crude (95% CI) Adjusted (95% CI) Crude (95% CI) Adjusted (95% CI) 
{m~dq OR ORo OR ORo 

Modell 
Among men 

~5 .2 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 
5.3- 6.1 1.77 (1 .09 - 2.88) 1.85 (1.12 - 3.04) 1.65 (1.01-2.72) 1.73 (1.04 - 2.89) 
6.2-7.0 2.50 (1.55 - 4.04) 2.51 (1.53 - 4.12) 2.54 (1.57 - 4.14) 2.57 (1.56 - 4.23) 
> 7.0 3.83 (2.36 - 6.22) 3.70 (2.23 -6.13) 3.69 (2.26 -{i.02) 3.58 (2.16 - 5.95) 

P for trend < 0.001 < 0.001 < 0.001 < 0.001 
Among women 

~3.9 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 
4.0-4.5 1.64 (1.14 - 2.35) 1.58 (1.10 - 2.28) 1.61 (1.11 - 2.34) 1.55 (1.07 - 2.26) 
4.6-5.2 2.69 (1.90 - 3.80) 2.44 (1.71-3.46) 2.59 (1.86 - 3.69) 2.34 (1.63 - 3.36) 
> 5.2 7.28 (5.27 - 10.07) 6.39 (4.59 - 8.89) 7.24 (5.21- 10.08) 6.39 (4.56 - 8.94) 

P for trend < 0.001 < 0.001 < 0.001 < 0.001 

Model 2 
Among men 

~ 5.2 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 
5.3- 6.1 1.25 (0.72-2.17) 1.33 (0.75 - 2.36) 1.30 (0.68 - 2.48) 1.42 (0.73  2.77) 
6.2-7.0 1.47 (0.85  2.52) 1.48 (0.84 - 2.61) 1.19 (0.62 - 2.30) 1.18 (0.60 - 2.33) 
> 7.0 2.67 (1.58 - 4.50) 2.85 (1.63 - 4.96) 2.56 (1.40 - 4.69) 2.87 (1.52 - 5.40) 

P for trend < 0.001 < 0.001 0.003 0.003 
Among women 

~ 3.9 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 
4.0-4.5 1.76 (1.13 -2.74) 1.70 (1.08 - 2.66) 1.89 (1.15 - 3.09) 1.81 (1.10 - 2.98) 
4.6-5.2 3.50 (2.32 - 5.29) 3.24 (2.14-4.92) 3.44 (2.16 - 5.46) 3.23 (2.03-5.16) 
> 5.2 9.12 (6.20 - 13.43) 8.02 (5.41 - 11.88) 9.30 (6.05 - 14.30) 8.42 (5.45 - 13.02) 

P for trend < 0.001 < 0.001 < 0.001 <0.001 
a adjusted for age, smoking status, regular activity, depression status, BUN and serum creatinine. 

Model I: the overall prevalence of MetS when BMI ~ 23 kglm2 was used in defining central obesity. 

Model 2: the overall prevalence ofMetS when WC was used in defining central obesity. 
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Figure I. The overall prevalence of MetS with different criteria of central obesity 
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Background It remains unclear whether the currently-used normal range for serum alanine 


aminotransferase (AL T) levels really refiects a healthy liver. 


Objective To determine the thresholds for healthy ALT values, and the effect of the metabolic 


syndrome to the SGOT and SGPT level in Thai subjects who participate in the annual physical check


up at King Chulalongkom Memorial hospital from January to December 2006. 


Methods We retrospectively reviewed the medical records of annual health examination, including 


questionnaires conducted at the King Chulalongkorn Memorial Hospital, Thailand from January to 


December 2006. A healthy cohort was selected after excluding patients who showed any 


abnormalities of the factors that were significantly associated with the serum AL T level. 


~The mean age of the 1879 enrolled subjects was 41.7±10.1 years, and 81.7% of them were 


female . The upper limit of the healthy range of the serum ALT level (i.e. 97.5th percentile) in the 


healthy population was 44 lUlL for males and 40 lUlL for females. The upper thresholds of SGOT and 


SGPT value of the subjects with the metabolic syndrome (METs) were statistically significant higher 


in subjects without METs. 


Conclusion The healthy AL T thresholds in healthy Thais were clearly lower than the previously 


accepted thresholds, as has also been noted in Europeans. Metabolic syndrome significantly affect 


AL T levels, even in subjects with normal livers. 
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1.lntroduction 

The serum alanine aminotransferase (AL T) assay is the most common laboratory test for the 

detection of liver disease. 8ecause AL T is continuously distributed in populations and might be 

influenced not only by liver disease, but also various medical conditions unrelated to liver disease, 

and demographic determinants (age, sex, and body mass index), the cut-off serum AL T value that 

discriminates between healthy and diseased livers has not been clearly defined. The currently used 

upper normal limit of serum ALT for our laboratory (38IU/L) was determined principally from studies 

performed before the introduction of anti-hepatitis C virus (HCV) testing, and prior to development of 

the concept of nonalcoholic fatty liver disease (NAFLD) . Prati et al.' recently performed a 

retrospective cohort study with the Italian population at lowest risk for liver disease, and suggested 

the upper limit of serum AL T level should be 30 lUlL for males and 19 lUlL for females. However, it is 

uncertain whether this updated range of serum AL T levels in young Italians could be generalized 

directly to Thais. The new normal range of serum AL T concentration should be determined in 

individuals without definite liver disease. 

2. Methods&PQPulations 


2.1. Study population 


A total of 4,790 subjects who visited the King Chulalongkorn Memorial Hospital, Thailand, for an 


annual physical check up between January 2006 and December 2006 were included in this study. 


2.2 Methods 


All subjects completed self-administered questionnaires about demographic data such as age, 


gender, personal and family history of disease, cigarette smoking and alcoholic consumption and 


underwent anthropometric measurements, blood testing. Of 4,790 subjects, 2938 of them (61.34%) 


were excluded because of the presence of the hepatitis 8 surface antigen, hepatitis C virus, a daily 


alcohol intake ~60 g, resulting in a final study population of 1879 subjects (39.23%). Weight, height, 


and blood pressure (in the sitting position) were measured by staff nurses. Venous blood was 


sampled after an overnight fast to measure the blood levels of AST, AL T, total cholesterol, 


triglycerides (TG), and fasting plasma glucose were analyzed in a standardized manner at the 


biomedical laboratory of the hospital. 


2.3 Definitions 

The normal range of serum ALT levels was defined as less than 38 lUlL, according to the ULN used 

by our institution. Obesity was defined as a body mass index (8M!) ~25 kg/m2. Dyslipidemia was 
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defined by serum lipid levels as follows: high total cholesterol (>200 mg/dL) and/or high triglyceride 

(>150 mg/dL). 

The subjects without metabolic syndrome (METs) are the one without one of the following 

characteristics:

Body mass index (BMI) ~25 kg/m
2 

High total cholesterol (>200 mg/dL) and/or high triglyceride (>150 mg/dL) . 

High fasting plasma glucose ~ 100 mg/dl 

2.4 Statistical analysis 

All statistical analyses were performed with the SPSS statistical package for Windows, version 15.0 

(SPSS, Chicago, IL, USA). Data are presented as mean ± SO or n (%) values. Student's t-test and 

Chi-square test were performed to compare continuous variables and categorical variables 

between two groups, respectively. P-values of less than 0.05 was considered statistically significant. 

ANOVA was used to assess the significant difference among groups. We set the healthy range of the 

serum AL T level to the 97 .5
th 

percentile in the healthy population, as is commonly done for the 

distribution of a continuous variable in the normal population. 

3.Results 

3.1 Demographic data 

Of 1,879 subjects who met the inclusion criteria, 81.7% were female. The mean age of the enrolled 

subjects was 41.7±10.1 years (range 15-73 yr). Overall mean BMI was 24 .0±3.9 kg/m
2

• There were 

30 subjects (1.6%) who met all of the criteria for metabolic syndrome and 387 subjects (20.6%) who 

had no any criteria for the metabolic syndrome in our study. 
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Table 1 shows the baseline characteristics of the study population. 

Variables [number(%) or mean ± S.D.] N=1879 subjects 

Sex (%female) 1,533 (81.6%) 

Age (years) 41.7±10.06 

BMI 24.01±3.98 

No. of Obesity 362 (34.7%) 

Alcohol consumption <60g/d 1,623 (86.38%) 

Subjects with IFG or OM (%) 205 (11%) 

Subjects with hypercholesterolemia (%) 998 (53.11 %) 

Subjects with IFG or OM (%) 279 (14.85%) 

We compare the baseline characteristics between the subjects with and without the metabolic 

syndrome and found the statistically significant difference of the mean body mass index, fasting 

blood sugar, total cholesterol. triglyceride, SGOT and SGPT s shown in table 2. But, there was no 

statistically significant difference between the male and female subjects. 

Table 2 shows baseline characteristics between the subjects with and without metabolic syndrome 

Characteristics Subjects with 

METs (n=30) 

Subjects without METs 

(n=387) 

p-value 

(95%CI) 

% female 24 (80%) 355 (91.7%) 

BMI (kg/m2 
) 29.7±3.4 21.4±1.9 p <0.01 

Fasting blood sugar (mg/dl) 111.2±12.37 84 .61±6.97 p <0.01 

% cases of IFG or OM 27 (90%) 0(0%) 

Total cholesterol 262.0±47.9 172.9±19.1 p <0.01 

Triglyceride 260.4±182.5 69.6±26.6 p <0.01 

SGOT 

-mean±S.O. 27.9±11.7 20.40±5.4 p <0.01 

-97.5
th 

percentile 64.00 34.30 

SGPT 

-mean±S.O. 35.5±19.1 16.60±7.8 p <0.01 

-97.5
th 

percentile 83.00 40.00 
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Table 3 shows baseline characteristics between male and female subjects with metabolic syndrome 

Metabolic syndrome (n=30) 

p-value 

(95%CI) 

sex Male (n=6) Female (n=24) 

8MI 
29.45±2.77 29.80±3.55 p =0.82 

(-3.56 to 2.86) 

Fasting blood sugar 
115.5±18.05 110.13±10.78 p =0.51 

(-13.51 to 24.26) 

-Nonnal 0 3 

-IFG 4 19 

-OM 2 2 

Total cholesterol 
273.17±17.94 259.29±52.83 p =0.53 

(-31.41 to 59.24) 

Triglyceride 
296.33±127.31 251.38±96.4 1 p =0.35 

(-50.99 to 140.90) 

SGOT 

-mean±S.D. 24.0±7.51 28.88±12.44 p =0.37 

- 97.5
1h 

percentile 36.00 64.00 

SGPT 

-mean±S.D. 30.0±9.84 36.80±20.72 p =0.44 

_97.5th 
percentile 43.00 83.00 

To find out the "true" normal ALT. we analyse the characteristic . 8MI. metabolic profile. SGOT and 

SGPT in the subjects without any characteristics of the metabolic syndrome and had negative results 

of Heoatitis 8 and C serology. The results were shown in table 4. 
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Table 4 shows baseline characteristics between male and female subjects without metabolic 

syndrome 

Subjects without METs or Definite healthy 

(n=387) 

p-value 

(95%CI) 

sex Male (n=32) Female (n=355) 

BMI 
21 .54±1.99 21.35±1 .99 p =0.60 

(-0.53 to 0.91) 

Fasting blood sugar 
85.25±6.47 84.55±7.02 p =0.59 

(-1.83 to 3.23) 

-Normal 0 3 

-IFG 0 0 

-OM 0 0 

Total cholesterol 
173.59±18.25 172.83±19.24 p =0.83 

(-6.20 to 7.72) 

Triglyceride 
77.41±28.54 68.90±26.41 p =0.08 

(-1.14 to 18.16) 

SGOT 

-mean±S.D. 20.59±4.27 20.39±5.54 p =0.84 

- 97.5
th 

percentile 32.00 35.00 

SGPT 

-mean±S.D. 16.91±7.55 16.62±7.86 P =0.84 

-97.5
11l 

percentile 44.00 40.00 

The mean BMI of the subjects was 21.54±1.99 kg/m
2 

in male and 21.35±1.99 kg/m
2 

in female 

subjects. The mean SGOT was 20.59±4.27 IU/ml in male and 20.39±5.54 IU/ml in female. The mean 

SGPT was 16.91±7.55 IU/ml in male and 16.62±7.86 IU/ml in female. For the 97.5
11l 

percentile. we 

found that the SGOT was 32.001U/ml in male and 35.001U/ml in female. And the 97.5
11l 

percentile for 

SGPT was 44.00 IU/ml in male and 40.001U/ml in female. respectively. 

Discussion 

Because of the question that the previous normal value of SGOT and SGPT are 'true' normal. 

We analyse the data of SGOT and SGPT in the subjects who participate in the annual physical check 

up in King Chulalongkorn Memorial Hospital. Surprisingly, our results were different from the previous 

http:16.62�7.86
http:16.91�7.55
http:20.39�5.54
http:20.59�4.27
http:21.35�1.99
http:21.54�1.99
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study of a European study by Prati and colleagues 1 and Asian study by Lee et a( Upper thresholds 

of serum AL T in healthy Thai populations, using the 97.5th as in American Gastroenterological 

3
Association recommendations was not much different from the earlier figures (40 lUlL for SGOT and 


38 lUlL for SGPT) . This may result from the disadvantage of our data that come from the 


retrospective review and questionnaire without checking up the serology in all subjects. Some 


asymptomatic subjects may have the pre-existing unknown chronic liver disease. However, if 


calculated the SGOT and SGPT only in the subjects without any metabolic abnormalities and history 


of chronic viral hepatitis Band C, the value is similar to the present value in our hospital. However, 


we compare the SGOT and SGPT between the subjects with and without the characteristics of the 


metabolic syndrome and found the statistically significant difference of the value between the two 


groups, consistent with the previous study by Prati and colleagues 1 and Lee et a1
2

. Therefore, in our 


opinion, healthy ALT values should be defined in a true normal population reliably identfied on the 


basis of both normal metabolic parameters. 
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Introduction 

Self-rated health (SRH), an extensively used SUbjective health indicator, is simply 
obtained by asking a question requesting individuals to rate their own general health status 
conunonly on five-point ordinal scale from poor to excellent [1]. Although SRH is supposed 
to provide only a subjective evaluation of individual overall health status, additional benefits 
of SRH have been further documented. SRH has an established role in predicting deprivation 
of functional ability [2-4] and mortality [5-10]. Poor SRH is also a significant detenninant of 
consistent health service utilization which further alleviates poor health outcome [11]. SRH is 
then recommended as a practical screening method to recognize individuals in demand of 
proper health care [12]. 

In despite of the established benefits, especially as a public health tool, SRH has not 
been used at a population level in Thailand. In the context of this developing middle-income 
country, limited infonnation is available regarding prevalence of poor SRH and associated 
factors, particularly in those of adult ages whom preventive measures and comprehensive 
care should be provided for to avoid adverse health outcomes later in life. Only a study has 
recently revealed that educated Thai females adults were slightly more likely to rate "poor" 
and "very poor" SRH compared to male counterparts and socioeconomic status was, unlike 
males, not a significant predictor for poor SRH among these females [l3]. Since SRH is an 
inclusive health indicator - not only based on physical conditions but also social and 
psychological factors [7, 14], understanding wider aspect of SRH detenninants in a certain 
context of community or country would allow health professionals to address important 
health issues from individuals' viewpoints and act accordingly to enhance their health. 

Interpretations of SRH vary among different individuals. Those with illness would 
consider their health problems as a main factor indicating SRH [15, 16] while others would 
instead consider health-related behaviors or physical function [15]. According to these 
evidences, we further hypothesized that SRH detenninants in Thai individuals may also differ 
between the group of those with diagnosed chronic diseases (known health problems) and the 
others with nonnal or subclinical conditions (nonnal or unknown health problems). By 
undertaking stratified analysis, this may enable elucidation of plausible interaction or whether 
there are any factors specifically characterizing deviation from nonnal or subclinical health 
condition. 

The purposes of this study were to identify factors associated with poor self-rated 
health and to assess plausible interaction in stratified analysis by presence and absence of 
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diagnosed chronic diseases among Thai employees working in Chulalongkom University and 
Thai Red Cross in Bangkok. 

Methods 

Data source and study sample 

This study adopted the data from a cross-sectional survey which is a part of the "CU
TRC Cohort" research project - a longitudinal study of burdens, risk factors, and chronic 
diseases in pennanent Thai employees either of Chulalongkom University or Thai Red Cross 
in Bangkok, Thailand. The data were collected using a structured questionnaire. In this study, 
data from the fust three parts of the questionnaire are adopted - including the fust part on 
general infonnation and self-rated health, the second part on health behaviors, and the third 
part on history of chronic disease diagnoses and current medication. Total number of 5,323 
employees, aged between 20 to 60 years old, were included in this study and interviewed in 
2009. 

Study variables 

The questionnaire covered three main categories of independent variables: 
demographic characteristics, health behaviors, and illness-related consequences. The 
following variables were included: demographic characteristics (age, gender, and marital 
status), health behaviors (regular exercise, smoking, and alcoholic drinking), illness-related 
consequents (work absence and current medication), and self-rated health. Additional 
descriptions of some study variables were as followed:" 

Regular exercise: The 'no' category represented participants with no intention to 
exercise, or intended to exercise soon, or already exercised but have not yet maintained the 
habit up to I year. The 'yes' category represented specifically those with regular exercise and 
have maintained for up to I year and more. 

Smoking: Smoking status was identified by the answer to the question "Have you ever 
smoked more than 100 cigarettes, or 100 cigars, or 100 times of smoking other forms of 
tobacco?" 

Alcoholic drinking: In this study, we used the term "standard drink" to quantify 
amount of alcohol consumption. One standard drink is defmed as drinking 1 can or glass of 
beer or 1 glass of vine (140 cc) or 30 cc of spirit. Alcoholic drinking status was based on the 
answer to the question "Have you drunk at least one standard drink within the past 30 days?". 

Work absence: The 'no' category included participants without work absence within 
the past one-year period. The 'yes' category instead represented participants with illness- , 
related work absence and this category was further divided into with and without 
hospitalization categories. 

Medication: The 'yes' category represented the regular use of at least one medication 
within the past one-year period. The medications in this study included: diabetic drugs, anti
hypertensive drugs (diuretics, beta-blocker, calcium-blocker, ACE inhibitor or ARB), blood 
lipids control drugs (e.g. Lipitor, Hidi~ Lopid, Crestor, etc.), uric acid or gout control drugs 
(e.g. Allopurino~ Colchicine, etc.), Aspirin, antibiotics, acetaminophen, anti-inflammatory 
drugs and non-steriodal anti-inflammatory drugs (e.g. Ibuprofen, Norgesic, Piroxicam, 
Voltaren, etc.), steroids, weight control drugs, tranquillizers, anti-depressive drugs, 
chemotherapeutic drugs ferrous sulphate, and folic acid. 

For stratified analysis, participants were divided based on their self-reported history of 
diagnosed chronic diseases. Those who were identified to be with presence of diagnosed 
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chronic diseases reported at least one of the following diseases: diabetes mellitus, 
hypertension, higb blood cholesterol, angina pectoris, myocardial infarction, stroke-related 
paralysis, thalassemia, chronic renal diseases, renal failure (hemodialysis needed), renal or 
urethral stone, asthma, allergy, emphysema, carrier of hepatitis virus Band C, gout, 
pulmonary tuberculosis, thyrotoxicosis, hypothyroidism, systemic lupus erythematosus 
(SLE), rheumatism, osteoporosis, depression, and cancer. Conditions such as coronary 
bypass, angioplasty or stent, and stress, were also included. The others without report of these 
conditions were regarded as absence of diagnosed chronic diseases group. 

The only dependent variable in this study was self-rated general health status. The 
self-rated health was answered in a five-point ordinal scale ranging from "very poor", "poor", 
"fair", "good", and "very good". For further analysis, the self-rated health was transformed 
into a dichotomous variable, fair/good/very good and poor/very poor. Poor self-rated health, 
the major outcome in this study, was defined as "poor" or "very poor". 

Statistical Analyses 

Data were analyzed using SPSS software, version 17. Descriptive statistics was used 
to describe what was observed in the studied population. Chi-square tests of association 
between the independent variables (demographic characteristics, health behaviors, and 
illness-related consequences) and the dependent variable (poor self-rated health) were used at 
the significant level of p S 0.25 as an inclusion criteria for selecting variables into logistic 
model [17]. Logistic regression analysis, backward stepwise (Likelihood ratio) method, was 
used to identify factors independently associated with the self-rated health. This step assessed 
statistical significance of analysis against a value of 0.05. 

Results 

According to Table 1, study participants were dominated by females (77.2%) and 
about half of them were married (50.9%). About 28.3% had regular exercise, 4.1% were 
current smokers, and 19.1% were current alcoholic drinkers. About 5.5% of the participants 
were absent from work with hospitalization. It should be remarked that up to 71.8% of the 
participants have reported regular use of medication. Prevalence of poor SRH in this 
population was about 7.5%. The prevalence of poor SRH in those with diagnosed chronic 
diseases was up to 10.5% while only 4.2% was found in the counterparts. There were 2,532 
(47.6%) participants without diagnosed chronic diseases and 2,791 (52.4%) participants with 
the diseases. 

Table 2 presents the results of chi-square test and stepwise logistic regression analysis 
of factors independently associated with poor SRH in 2,532 participants without diagnosed 
chronic diseases. Chi-square test showed that there were 6 associated factors; including age 
groups, marital status, regular exercise, alcoholic drinking, work absence, and medication; at 
the significant level of p S 0.25. The logistic regression analysis revealed that only 2 factors, 
including regular exercise (p = 0.003) and medication (p < 0.001), were independently 
associated with poor self-rated health when other factors were controlled. 

The results of chi-square test and logistic regression analysis in 2,791 participants 
with diagnosed chronic diseases were revealed in Table 3. Chi-square test showed 5 
associated factors; including gender, marital status, regular exercise, work absence, and 
medication; also at p S 0.25. Up to 4 factors; including marital status (being divorced, 
widower, and others; p < 0.001), regular exercise (p < 0.001), work absence (yes without 
hospitalization, p < 0.001; and yes with hospitalization, p < 0.001), and medication p = 
0.039). 
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Table 1: Distribution of demographic characteristics, health behaviors, illness-related consequences and 
self-rated health in 5,323 adults working in Chulalongkorn University and Thai Red Cross Society, 2009 

Variables Categories Dial!Dosed chronic diseases All cases 
Absence n (%) Presence n (%) n (%) 

Demographic 
characteristics: 
Age groups 20-40 years old 1,649 (65.1%) 1,089 (39.0%) 2,738 (51.4%) 

41-60 years old 883 (34.9%) 1,702 (61.0%) 2,585 (48.6%) 
Gender Male 539 (21.3%) 673 (24.1%) 1,212 (22.8%) 

Female 1,993 (78.7%) 2,118 (75.9%) 4,111 (77.2%) 
Marital status Single 1,268 (50.1%) 1,028 (36.8%) 2,296 (43.1%) 

Married 1,159 (45.8%) 1,553 (55.6%) 2,712 (50.9%) 
Divorce!V';idower/Others 105 (4.1%) 210 (7.5%) 315 (5.9%) 

Health behaviors: 
Regular exercise 

Smoking 

Alcoholic drinking 

No 
Yes 
Never 
Past smoker 
Current smoker 
No 
Yes 

1,867 (73.7%) 
665 (26.3%) 

2,330 (92.0%) 
94 (3.7%) 

108 (4.3%) 
2,054 (81.1%) 

478 {18.9%) 

1,952 (69.9%) 
839 (30.1%) 

2,521 (90.3%) 
158 (5.7%) 
112 (4.0%) 

2,209 (79.1 %) 
582 (20.9%~ 

3,819 (71.7%) 
1,504 (28.3%) 
4,851 (91.1%) 

252 (4.7%) 
220 (4.1%) 

4,263 (80.1 %) 
1,060 {19.9%~ 

Illness-related 
consequences: 
Work absence 

Medication 

Self-rated health 

Total 

No 
Yes without hospitalization 
Yes with hospitalization 
No 
Yes 
Fair/GoodlVery good 
PoorNery Eoor 

1,574 (62.2%) 
861 (34.0%) 

97 (3.8%) 
895 (35.3%) 

1,637 (64.7%~ 
2,425 (95.8%) 

107 (4.2%) 
2,532 

1,553 (55.6%) 
1,042 (37.3%) 

196 (7.0%) 
604 (21.6%) 

2,187 (78.4%~ 
2,497 (89.5%) 

294 (10.5%) 
2,791 

3,127 (58.7%) 
1,903 (35.8%) 

293 (5.5%) 
1,499 (28.2%) 
3,824 {71.8%2 
4,922 (92.5%) 

401 (7.5%) 
5,323 



- -

- -

- -
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Table 2: Results of chi-square test and stepwise logistic regression analysis of factors associated with poor 
self-rated health in 2,532 adults without diagnosed chronic diseases 

Variables PoorSRH Chi-square Crude Lo~stic R~ession Ana!ysis 
Frequency (%) Test (p-value) OR Adjusted OR 95%CI 


Age groups 

- 41-60 years 
 -31 (3.5%) 0.750.191t -

- 20-40 years (ref.) 
 76 (4.6%) I 
Gender 
- Female 82 (4.1%) 0.592 0.88 

- Male (ref.) 
 25 (4.6%) 1 
Marital status 
- Divorce / 

Widower / Others 8 (7.6%) 1.89 

- Manied 


0.204t 
46 (4.0%) 0.95 


- Single (ref.) 
 53(4.2%) I 
Regular exercise 
- Yes 14 (2.1%) OAI OA2 0.238 - 0.745 * 
- No (ref.) 

0.002t 
93 (5.0%) 1 


Smoking 

- Current smoker 
 7 (6.5%) 0.304 1.58 

- Past smoker 
 2 (2.1%) 0.50 

- Never (Ref.) 
 98 (4.2%) I 
Alcohol drinking 
- Yes 26 (5A%) lAO -

- No (Ref.) 


0.143t -
81 (3.9%) 1 

.Work absence 
- Yes with 

hospitalization 6 (6.2%) 1.89 
- Yes without 


hospitalization 


0.022t 

48 (5.6%) 1.69 
- No (Ref.) 53 (3.4%) I 
Medication 
-Yes 2.40 1.467- 3.940 .... 
- No (Ref.) 

87 (5.3%) 2A6O.OOOt 
20 (2.2%) I 

. Ref. mdicates reference group for analYSIS. 

t indicates selected factors for logistic regression analysis. 

·0.05> p. ·*0.001> P 
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Table 3: Results of chi-square test and stepwise logistic regression analysis of factors associated with poor 
self-rated health in 2,791 adults with diagnosed chronic diseases 

Variables Poor SRH 
Frequency (%) 

Chi-square 
Test (p-value) 

Crude 
OR 

Log;istic Rel!;ression Analysis 
Adjusted OR 95%CI 

Age groups 
- 41-60 years 188 (11.0%) 0.271 1.15 - -
- 20-40 years (ref.) 
Gender 

106 (9.7%) I 

- Female 237 (I 1.2%) 0.045t 1.36 - -
- Male (ref.) 
Marital status 
- Divorce / 

57 (8.5%) 1 

Widower / Others 40 (19.0%) O.OOOt 2.39 2.60 1.708 - 3.944** 
- Married 162 (10.4%) 1.18 1.28 0.974 - 1.687 
- Single (ref.) 
Regular exercise 

92 (8.9%) 1 

- Yes 39 (4.6%) O.OOot 0.32 0.34 0.238 - 0.480** 
- No (ref.) 
Smoking 

255 (13.1%) 1 

- Current smoker 13 (11.6%) 0.920 1.12 - -
- Past smoker 16 (10.1%) 0.96 
- Never (Ref.) 
Alcohol drinking 

265 (10.5%) 1 

- Yes 54 (9.3%) 0.267 0.83 - -
- No (Ref.) 

Work absence 
- Yes with 

240 (10.9%) 1 

hospitalization 
- Yes without 

35 (17.9%) O.ooot 2.97 2.83 1.856 - 4.326** 

hospitalization 153 (14.7%) 2.35 2.17 1.660 - 2.834** 
- No (Ref.) 
Medication 

106 (6.8%) 1 

- Yes 251 (11.5%) 0.002t 1.69 1.44 ·1.018 - 2.027* 
- No (Ref.) 43 (7.1%) 1 
Ref. mdlcates reference group for analysIs. 

t indicates selected factors for logistic regression analysis. 


*0.05> p. **0.001 > P 

Discussion 

By taking stratified analysis by absence and presence of diagnosed chronic disease, 
the results showed different patterns of SRH detenninants in these two subgroups. 
Participants without diagnosed chronic disease, either in nonnal or subclinical conditions, 
tended to consider medication use as a risk factor and regular exercise as a protective factor 
for poor self-rated health. In contrast, participants with diagnosed chronic diseases would also 
consider work absence (both with and without hospitalization) and adverse marital statuses 
(being divorced, widower, and others) to be the important determinants of poor self-rated 
health in addition to regular exercise and medication use. Previous studies showed that those 
with illness would consider personal health problems as a major detenninant ofSRH [15, 16, 
18]. Findings in this study would add in a view that not only the personal health problem 
itself but also the illness-related consequences; including medication use and work absence 
both with and without hospitalization; can be significant predictors of poor self-rated health. 
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Demographic characteristics did not play an important role in predicting poor SRH in 
the absence of diagnosed diseases. Nevertheless, adverse marital statuses; including being 
divorced, widowers, and others; showed a significant risk of poor SRH in the group with 
chronic diseases. In each group, participants aged 20 to 40 reported poor SRH in comparable 
percentage as those aged 41 to 60. A previous study in Thailand has revealed that females 
were more likely to report poor SRH [13]. However, in this study, this holds true only in 
those with diagnosed chronic diseases. Unlike the previous study, males without diagnosed 
chronic diseases instead reported more poor SRH compared to females of the same group. 

Although earlier research has suggested that people without illness would consider 
health-related behaviors in rating their SRH [15], smoking and alcoholic drinking habits did 
not show a significant role in predicting poor SRH. Besides, regular exercise was a 
significant protective determinant of poor SRH in both presence and absence of diagnosed 
chronic diseases. Previous qualitative research showed that physical activity was always an 
influencing factor in perception of health. 
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