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CIIAI'TElll

INTROI>llCTION

RACh:GROl'NIJ OF TilE sn'lJ"

I'radltlonully. bl.'mg. hC';llth~ Im.'~ll1~ hl."lllJ; ... h:-...::nt of 1I11l".'~s 11 ~llmcunl' JIJ 11iI1 h~l\l' a

Jls~ase. tnl:n hI..' or she WJS ":l)Il$IJcrl."J hl'<Ilthy T1w on:rall hecllth Llf a n~IHln OT spl:l'llic

pllpulallon \\as dClanuncd by numl'<.:rs n1l';Jsurlllg dln,,:ss. JIS"::\lSC. anl! death ral ...." l\IIj;J~ tIll'..

rJther negahn: new llf aSSl.:Sslllg. inJlndu:11 health anJ Ih:allh 10 gcnl.'ral IS l'nanglllg A

h..::lllh~ person IS lin\;, \\IHI IS nOI llnl~ fn.:c It-olll dls...·a:-c but :tlsll fully \\1,.,11

13l,.'mg "ell. or \\dlnt'ss. In\'ol\'l's the lllll:rrdatiollship Df many JllTICn..,lllns uf 111.::l11h

ph~sh:al. l'nwliunal. :-'0\.'1;11. lll .... nl:.J1. and splfllual 'I IllS muh,la":\.'lI...J '"leW ()!" h..'ullh rdlt.:ds a

holl,,(IL' apprll:..II.::h. \\hll.':], IndLlJl.'~ IllJl\lJuals {;J!..lllg rl."~rOIl"'lhdlt~ (ur lhl.'lr O\\n Hdl·t-x:lng

tLJha and P:mnall. 1984) 1:\l.'r~ ~"'ar nllilluns III pl.'opll.' \\Ilrld-\\It.k· i.lrl.' blllllg III ,1Ild d ...: Ilf

dIseases that can he prc\\'~ntcd OUf health and lungl.'\lt)' an.. alll.'cteJ hy "anous eh\lle ..·~ \\\.'

make every day ~kJll.'al rcpNts lell us lhat \\1.' anSI<l1O from Snlll"lIlg. dru~". I.'\I.:\: .."I\\..·

alcohol eon~umptll)n. (;:II :mJ eh\llcslerol. •.mJ If \\1.' g.l.'t r....~ubT e:\erl.:'''c \lUT T.lk til' JI~I.':I~I.· OInd

disabllll~ \\111 slgmlil.·anll~ \kl.:rl.':.1",,: I hese call fllr PII~lIl\ ...: I.·hange III Ihe IIk~l~ Ie Ilf p""\lpk

I il.'alth edu..::allon and statutory ml.'aSLITeS help tll IlllrTO\I.' health-related hl.'h,.I\ ItlUT h~

the entire pnpubllon ami .Ire fundal1ll.'fltal :1~PI.·l.'b tll pr",·\'I.·lllhlll til' Ill,my disc........·... I h..:

approprwtc health Jdl\l.'r;. and dfl:I.'Il\l: PTl:\\.'n1I\l: str.ltq.'II.'" agallht JI"l:a"I.'." call .. a\l.· the

lives of milhons of pcopk \\mIJ\\ IJ...



ST.HDIE1'iT OF TIlE l'IWlIl.DI

:-P.J1l

unJcrSl:Uldlllg \)1' Ih...' ..::lUS':... llf a":lJ\llr\.:J Jl:->\.'asc:- 1ll:1~ hdp III \':h,-lIl~lll~ Ihe h.lblb ,ulli

hch,I\l\lrS l)frx:l'plc. \\hleh \\lluld In I.'lled k:JJ It) [11\: pr..:' ,,:ntlllll 11l"thcSl' .11,,\.';1""'" III "'('l'ld~

rh\" rl's1..'':lrI:h pn\l-ok'll1 Ill' this JIs..,cn.llh.>ll , ... It ....h...Cflllllllal.... 111.... 111\.11\ .Ju•• I... C;I[\.·~.lrl/l·J

,IS hlgh-l"lll) ns~ gn)Ur fflllll r..:btl\\':I~ h,.:~dllllL'r lIlJI\lJll:Jl ... cak~\\n/cd:1" 11,\\-("111) n ... k

STl'UY OIl.JEcnn:s

(h..: sluJ~ alln..:J hi hl'\'\ Ilh.' "prlll"aIIOll \1' ...il .....:nllllnilnt :Ifl"l~ " .... hi" .... \ ;111I~11111~ th ..:

~!J.tu" \Il" Cl)nlnJr~ hC:lrl JI ...Cd · fl ... \", Ih: spcl,,'llil 11hll.'CII\':'" \'l·r ....

- Ik\ ..:I"p a ,h"l,,'rmlll.lIll fUIICII"Il. "htch \\ III t>......., dl"'CrI1Il111:lh: hl'I\\\."CIl ,Iw 11I!!h·( "III)

n ..." IllJI\IJual ... :.toJ I'I\\-CIII> r1,k lflJI\IJuab

1".,anHlll· ..t:ttl~(lCal ;jnt.! rr;jl,.'lll.:al ~l~nlljclIll'l' •• f tIll" lk\ .... l.Ipl..·J J •.,I,.'r1111IIl;llll fUlll.."'II'"

4 Ikll.:r11l1l11..· thl.: I"al,.'\pr:- Ih,IIl.:I'lllrlhllk' llhl.,lll, IhL' dl,.·\l.:llIp'lh.:nllll hl~h l.:1\1"I\11~lr~ 1lL',lrl

dl~l.';Is\· n:4.

5 :\sSl.'s:.lhl.' \~Ihllll~ III Jl",lo.TlllllO:llll ;lllal~.,....

6. Classll\ th .... InJl\ lJual ... \\ llh lI11knll\\ll 'l:llu ... 01" (llr\lnar~ hl.:;,n dhL';I'L' 11\1.. mit! l1J~h

risk grlJup {lr [~l\\ rI"'J,. !;!Hllir h':I"'l·U 'llllhl' \alul,.· ... "!'rrn!ll·t'tr I ,II 1,lnk,



L1TER-HUlE IlE\'IEW

l\lh)n.u~ h\.'art dls..:as;: tellD}. al"l) ~;JlkJ 1,.·,lnlll:Jr> ..rh..·ry Jls\.·as~. IS a ("\lllJlllllll lhal

.JfI~~"'I" al1eru:s lhat Jd"..:r blond. o:-.. ~J;I,,'11 and nutrh:nlS hi lht: heart CIIIJ n.:..uh~ \\hl'l1 ~l

lil"lr\lus IISSU~. ("~llkJ plaqul:. hUlIJs up InSIJ.... lhl,.· arh:n~lI \\;Jlb. (";Ju-.lIlg a p.ullal \\r ("'\llJph:h:

l"1h\d,a~1.' Ilf bll1tlJ llll\\ 1111" ("llllJl1ltlll IS l:1.1llllllt111Iy ( •• lh:d arh:rlll ....l·kTll ... I'.. \\"h\.·1\ IhL' he.ln h

.1Julh In Illu"t d.... ' ..:h'fll:J anJ Ill;lll~ de'I..'ltlptllg (,IUnlrh,::- I h\,.' JI"I'.ISI,.· afkd-; h'lth >\lung and

\IIJ \kn InitIal]> h;1\ .... :1l"rL";th:r rt ... ~ fllr dl'\\:lllrlng ('Ill) than \\OI11\.'n ()no: a \\\IIll;11l rl.:~ldh:"

l'rl,.·rts :..dSll ("llnfirm Ihat thl: n"k ()f('111) rail' 11l'lf\.' Ill.11l Jl,l\.lbli,,''' ("\I..'r> III >"·~lr ... :llil til..: :Jt',,:

l)t' ~5 In both nuks and females (/11\ a and Pann'lil. IIJS-ll

elll) IS c"pl~lIm:d r.~ Ih.: rd~lt\d~ ,h\ln Ill\,; \';'P':d,ll)l.~ Jill.' \I. Ih.: hl~h 1-=\\,;1 .,1 <k',lll! Ir.'1II

Inli:~tll.>n!> such;J~ 111\', m;..d;..trl;J ;JnJ luh.:r~lIlu'h



Dl1Clllf:-> 111 nlllS! Afncan Cllunlnes indicate that tht' Inta!..e llf f:.lt !(lllJ has nS,,'n In Ihe

past f~\\ ~C';lfS and Ih~ Illtakc (11' libl.'f-wnt:lln1l1g tiJ11J:, has falkn Thl.' k\d 1'1' "be"ll\

ll'jre.:lall~ 111 I<:m:lk':-I h;IS ns.... n <,·n~lfImlusl~. pin "Il"al .KII\ ll~ ~lr urhan r~'pllIJII,ln JI.'(n.: •.bt."J

I,' Ih,,: lnlllllllUm :lllJ pre\ .d ....nct,.· "I' h~ pl'r!L'll:>oh'fl I."Cl· .... JS Ih.ll III Ihe \\ Illil' r~lpul..ltl,.n \\ Itll

s~ mploms of ('oron;\~ HClirt Db"asc!o

Sl)mL'onl' :JI'feelcJ )\Ith Cl'fllihif) hean JI""·JS.... (( llDI m;l~ h..l\ .... J \\ll:k f:.ln:: .... ,>I

s~mrlt.ms S~lmc JX:\lrk \\l1h CIII> J,l Iwl ha\ ;.!n~ ";.mphilll...11 all anJ n·n.....·'-!u...·IlII;. 1Il.1~

g .... l Ill' \\:.Irntng Ih..ll tlk;' hJ\l·...l JI:>Ol·J.:-e. unlll lh ·~ hJ.\l·..1 h..... lr! J1t:.h:1.. (lthl·f" m.l~ h.J\l· mllJ

..::h...·Sll.hs('.mlim ,if :,h~lr1n...."s "l' ~r"'·;llh. \\hlk M.llll .... \\llh CIID h:.l\l· !r...·'-Ju...·nl ...·h...·,,1 p.1I1l IluI

1Illo:rll:rl's \\ Ith thClf J;ul;. J(\I\ IllL'S

I h...· dasslc :-,~ lTlplOIll .ISSl'.... h.lh::J \\ llh ( III) 1" l·.llkJ ~1Il~tnJ ·\n::l1l.1 \.. u.. tl;dl~

J ....~cflhcJ ..1-. a ..:hl·~t JIs '.ml;'n Ih..ll .... In p~' l·'rl·rh:llc J ;) .. J. .. rfe .... ur..: ... ·· ..,llh.:l·/IIl!,'

"hunun{' tlf ..h...·a\ lIh::-S" ·lballl.1l 11\ Ih..: ·cm.... r tit" {h...- t.:1I ·,,1. unJ...·rnl-·Jlh Ill..: nh ",I~": I hl'

dIScomfort t.:an Sllm"tlllle:, 'Pfl·..IJ tll the n 1... .1.1\\ \If kr"t Jfm (ltlll-'f ~~Jllr\llrn~ lhJI I11J\

J,nlmp:m~ Jn~lllJ IllduJe :-'\\l.:'llm=:. naU"l..·;J .1I1J shl.nn........ 1'1 hr .... ,lth

lhur ·w"'\\ la..l..f,.r...·'· ..... llll t

OccurTt'nl,;(' (If s~mploms Slahll' anglOa IS u"uJlly som...·\\h.ll pr....Jlll.lt>k II Ill.l\ , ....·... ur \\lIb

lncn:as....J ....x....r1wn ,If .... xlfelTIl.: .... mptlon. or 1~\lhl\' Illg ;1 I.lf=:": me;d I hl · .. ~ mp(\lm" Jll nl'1 ),I:.!



I,'n~ (usu:Jll~ ,111l' tll lj,t: minute:,1 anJ art' r... 1Jl·,..:J h~ r"':'l l)r b~ t.lk.m~ nllf(,;;I~l:enn

limp \\\,\\ l.l"k.fllrl"(' \.','Ill I I mt.lhk JIl~m..l 1:'0 k"" pr...dld:lbk II lTI.l~ \'(I.UT \\Ith hnk

L·,.:rllLl!l llr JUTlnt: r... :,1. It ,)lkn (\ln1l::, ;ITlJ J:!(l"'~.,lt frcqtlL'nt \Ill ... n ..II". ,Illd [ll,L~ h... ,11.l:'lll1p.lllll.·d

Rhk. f:ll'tllrs fur ( tJrun~~ Ill'art J)i~c~"l'

\lan~ J":..Ith" J.S."l'l"I:J!L·J \\llh ht.:;.tr\ Jl"L·;j"..: JoT... pr... ,..:nl.lr-k I 'r..:rb ,.~r .....: Ih.JI Ih..· ..kduh.: III

d":<.lth r:.lles from hl'art JI"I.·;J"l' h l'l"'''lhk pnl~ If Ih... ruhlll: ,hl"!,1 ,J h....llt!lIL"I 1111.',,1\1.: \1.IIl~

lJ.."r"-=((~ of Jl[ ...."I~k" arL' til..: k. ..:~ !I' rrL·\L·nlhlll.<I ...-.,r.'ll.lr~ IlL',If! ,1,,,.:.1'': li~ rn,lklll~ IIL'.llthIL'1



ltk"'l~k' rh()K~"', \\c hlllJ th..: ki..'~ t(l h1\\..:nng 11m n ... l-. 1\)( dl,.·\I.'II'rlng ;lI\d prl.·\I.·nlln~ lllnl,.·~"

;md J~;Jlh frllm CliO. ~l'nh: rl,.·L(lnlln~llJatlllll:- thai L:lll hdr III 1t,\\1,.·( thl' n~l-. Pi' ,...\'rt\l1.lr~ hl'.lrI

1).\ L\ ('OI.U:CTlO,

r;JIICnl~ \l,.llh l..!l•.~\n ('III> n ... /.; ...1:lIlb. Ill:ll\lll~ up .1 h.I.11 ',lIl1rl.: •• ( ~:'Il p.llll,.·rll' 1111,.' "II

unl..nll\\11 ('III) rl,i- 1..1 ...1,.· ... \\I,.'rl· ll.'I,.,,1 h,( pl'l,.·,lll.'Il\" ,1."'lli,-.III"[l ,.t 1,.-,1'1,." Ih..- dl·\I,.'!"I'l"!

d'::'LTlllllllJllt lllnLttll1l \\;1:- u"..:d hi d;I""ll~ IIldl\ IJll•• I, \\Ilh Ittll-.I1"\\11 ( III) thl-. 1111" nil, .. ' Ih,-



gn)ups (high or low CUD risk) bascd on the \"ulu~s of predIctor \'anu\"llL's "ho: l.:olb,:ted J.lta

~'an ~ SO:I:.'I1 In th\,,' fi~1 10:0 l'l"'J!umns \),- Appendc\: :\

Slnl.:e tho: data (I)llcdcJ II.)r tIns slud~ \\;1:- 11\I,,'r a PCrlllJ nft\\\llllonths, {:arc \\,I ... I;lkl'11

nIl I III colleci multiple rl'~ults ofthl' sam\,,' pal' .... llis \\hn \\l'rl' hl'mg mtlnlhHl'J It)l) nll'dlcilllon:-d

and haJ !l1 n:pl1f1 tl1 thc Iaborator~ l)ll se\eral Ol:l:;}SlllnS 11..)( Ihe same !L':ils :\1:-\1 all nCl'c ... sar~

rrl'l';tlllh,lnar~ measures "er\,,' laken llr llb~l:f\ l'J h~ yU:.llllil:d ... lull:'lo a:- tn !;cnl:rall: rdlilnlL' and

Jl:curJle lJ.bl1ralllr~ n:sllib The detads l)( prl:l:allilunary ml'<.IsufI.'S lukl'n l:<.In nl' :'Il'ell III

ApPl'nJc\ H2

\'af'iablcs dl'~\7riplion

rhl' data hlr JISl'TlIllJll;lIIt fUlll'tl11n ~ln;jI~:'II" l'lll):-lst" of llnc l'Tllcrtun IJl'rellJ",'111)

\aTlar.k .lnd sen:n prCdlltllT I InJcpenJe111 I \-,ITlJ~lc.. fhl' L'rll~·rtnJl \ anahk t" II) n'ok

cunsisis l)ftWll mUluall~ C'L'IUS1\'C and L'llllel'll\'1..'I~ L'\h.ltlsll\l: gTllllPS grpup I - Il'\\-CIID

risk and ~wur 2 - hlgh·CHD fisk rhl' prL'Jll'll1r \;m.IOk ... .lfl· ,I);l', h\ld~ 111.1'... lnul'\ IB;-'ISJ,

chokSIl'rol l~\ d, lTlgIYL' ...nd~''o k\ ... 1, JIT...·C[ high Jcnslt~ IlpUpr\\1L'1I1 II )-IID] l. IpH Jcrhll~

Itpoproll'tn (l.DL, anJ lasllng hl\loJ :-ugar k\d tHiS, Af)llthl'f \.ITl~thk .. g\,,'nJl'r

conslJerl'J In the pfdllnln;,tr~ :lllal) :-IS

Bnd)" m:t~ index (lJ:\II) l:'l(,~lkul"h:d I:t~ Jl\llIlIlg \\"'I!;hllll "1I'I~r,1Il1Ikgl h~ h"'l!-'hllll

mt:tli:rs squarcd (1..11\a and Pann:lll, 19S-t I



lli llUlU IOL I . ()~ 01 ~l lllnJ.l~ III P·\.ll S.lPIJ.1;1\]:'iUI JI~1 ;'I;111r.J P:UIJIlU :'14-'. S;'InS'll J;lljln

pUI' .111"'1l1U \ll 1.111.1 "I' r:)UJnl.j pUP ".111"'_1] ;IslIJlpn Ul Ir..! ... r. p.1JOIS ;l4 U1~;1 ~P.41 ;l:lmOS .'ilJ;lU~

til' -,1' .1 \J.1.'" ....lpU.1.' \piu, (lOOt" 'PtlI~i1I~d pur. r.Ul:;lI~d I 'j']OUllll lilt I) • t9 il "I lUlU;l,> Ul P\.']

Il'J·lj ....l1 1I q.l JIll .1;1IIP.I l"UlJllU :11( I "'''.1.10Jd ;1\ll.,npUJi.bJ uenrnllll1 "';'Ill'J JUIr.lll\I~ld H~IP SJ;'I410

PUI' lI""llJ\S.l .111"J.ll""tll~.1\ ·;'IUtlJ.l\.....,;itlJd "1: 4;'111'" ",'IHllllJI14 pHIJ."}S snllUr..\ .II) Josm;'l;"lJd ;'14\

11"'J1~"'1 11 tll.lIS\"; S!lt)\.I,"lll I'~J1U.l;'1 ,"l41 PUl~ UIl:J4 ;1IP.l1l S;lJtl};IIU\,:, Ul}U,"lS;lJU OS[r. Sl IOJ:'I1S:'IIOll)

....1Ul~.Il~tll:'lIU .10 JlI:J.1J pUr. ":'I"'-:14\U , .....11p lll.l \poq ;'Il[! .In ~IF':'l .141 .\q p,"lzqnn SI 10J;'I}<;:'I1011.)
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(Paganu and Pagan3. 2003) 1.0\\ It.'\ ds 1,)1' cholest~rul anJ Ingl~ ('t.'nde:- 111;1) I'll.' ;ls'>Ol:lall.'t!

\\lth Olalnutritl\ln \\'her~as high k\'l'ls \\ith I.:Xl.:l'SS intake ~lr lall) kl\ld

Direct hi~h-densi~' lipoprotein (U-1I0L) and luw d('nsif)' lipuproh'in (1.1>1.) an,:

maWf llpllrrol~llls in th\,,' hl(l~IJo,;tf~am ThL'If I"IltKtll1n ro,; 10 tr<Jtlspurt "plds !"fllm IlIh: Sill.' III Ill\.'

t'1l'U) to ulwthL'f rhl.' pUfr1ll:-I.' of 1)-1101. I:' 10 fl.'nW'1.' (hllk ...h.:nll !"fllm Ihe hlll\IJ \ t.' ......d:- It r..

I..on\\ll as "glHJlr· llf "hl'•.lllhy" dhlkslt.'nll lhl.' 11l1fm;1! f;lnge lin I)-IIDI. k\ l'l I.. II (J7 - _~ 11l!1

Illnwl L (1);lganJ. ~Otl_~1 Thl' PUfPIISl' of 1.1>), 1:- It'lr;m'''pllrll:lh1h.'sll:f\IIItI\:dls Ihe nPfm;11

r:tng... Ii.n LDL h.',1.'I IS \0 - IShl mg/JI lI'~l~all;l. 21111.'_1 I \l\\ kn:1s Ilf D-IIDI ,IIlJ h,!.:h

k'\'C1s llr I.UI. cOl1tnbutl' til thl.' Ue\'l.'lllrml:lll 01 (lln1llar) hean UISL'asl,.'

Fasting hloud sU~'lr (l"nS) h..'sl Jl'lermlncS k'\l'! or gIUl.:OSL' III lhl..' hlOl.J '1 hI,.' nOfm,11

f:lngl' fix FilS k\ d IS P -HI - h ~1l11111111)1". IP.lg.IIl:J, 2011_, I Ih~h h.'\..:I .. or hltllld "U!:"lf \..·"ll

CIII> risk IS aSSl.''iSl'U r.~ Ihl.' l.'htll.,::;tI..'nll-hl·1 )-IIDI r;III\' _·\l."l."orulOg hi Iht:" ,'\,1111111,11

InSlllull.·~ l,r 1!t:;lhh Ih... ralltl \ahll.·~ \\111)111 Ihl.' 1Il1l.'f\a1111l • 4 ('I l~ \,,'\.fNJI."II.,d .... f.:1 ...II\d)

11m ('lID TIs!... ratlll \·allll."~ ~rl'~ltl."f than ~"rndll."dk Ih;l\ the pl'f",lIll l-..I1 Tl ..1.. \01 ~el!rn~ t '''l>

(Pagana. ~OO:;l In the .. tlld) Wtlr\.. llldl\"lJuals \\lth till' r;lIl1~ \~lhtl'" \\Ithin II 1.1 -l HI \\l'I'\..· rut

In gn~up I - [\1\\-(111) flSI.. and ltlJI\'luuals with thL' r~l!lo \',IIU1:S grl,.'<lll'r than ~ 0 \\l'rl' rllt III

gfoup 2 - hlgh-ClII) n~k
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RE\IF\\ OF \IETIIOlIS

1"h-: Jl":,,,Tt.llll'rl l'1l1rll'\' 1\\\' ~t.l!l'lk...d llh.'l!l,·J" Jl>d1r11\,: ,Ull--li~ __ ,:nJ

";;.<il:llilunl r""l,~li"11 ,m,d\--!' ~l.lll~ll\.-,\Il,'\,k __ u,h ...1-- ul'I,> .lId ;'.Wh-- \\ .."~' :'~',: .

T\\O-(;ROII'IlISCRI\IIS\YI Fl SC riO' \' \1.\ SIS

/) --:., -' \ -;, \ - ~ \ - ;, \

\\hl'f<..'



fh..: ~~"':~lJlJ rf~,"':~·Jur ...·. Jl~...:nlnllMnl ..:l.l~~!li ...·.lth\n .In...d~~I~. U',,::" tIll' rr\.·JI":II\":

iun":lI~\l1s J..:r1\c'J III th ...• lir~t rr('..: ...•...lllr~· h\ l'llhl'f d.1S"lf~ 111111.11 ~~·t I'! thl' J.lt.1 ,.Il-ll1'\\ll gr'\Ur

mcm~rsllll'. Ih('fd-'~ \ .IlIJ.ltln~ tilt: rr\.·JI":11\\,.· l"un":lll\n. M ht d;l",~il~ /1\.'\\ ",\.·Is 1\1" I.bst'n .l{h\n ..

11ISClU~II:-;A:-;T .\:-;.\L'SIS FOR l'IlEllICTlO:-;

DI ....:nllll1l.lIH al1:.l1~ Sb ..:,\nJu..:t ...·...l l~lr rrl'Jl":ll\ l' rurp\\..l'S U"l'S ;ttl Hlttl.tl d.ll.l ,,~'1 \\ 1111

I-.n,H\n ~fllllr lll\.·llllxrshll' 1\\ JI,.·n\~· Illl' I)IS...·nmlll;,)l\{ fundhlll lh.u ":;,)11 "'l' u":'\'J 11\ I'r\.'JJd

~r\.uf\ r11\.·mr.cr..hir t\f r"Uhlf": \\~'I.:'n :.tlhlll'

I\(-":\.'T\I,.·J \.tlUI,.·:- \.If \" ...ltni..·r h\ ';'\.lmc 1."\I1..'nl fr.tm 1\l1~' d.l"~ I., Ilk' ,llh...·r !h..: \.IT1.Ul.,;\.·'

...:,'\ afl:\Il":l' m.ltfl\ Ill'.\' 1.. ~l\ en b~ ~ 1.":1 'f rC'.1 J...\ I \ ...·..:1'.1 ,,( \\ 1'1~hl" :1':-\l..:l:II ....J \\ Ilh til .... J..

\30.lhh:sX
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\\h~ft' r - x X' is the total sum of squan:s and cross products (.)',".'Cp,) matnx fllf tht' "

\anahks Sm.::c

\\ht'ft' B anl! W af~. f..:spet'\l\t"!y, ht'tm:t'n-gfoups anJ \\lthHl-gfllllp SSCP matntt':- tin tilL'"

\~Iflahks, (2) l'an he \\I"ltlt'n as

!llf the dlSlTllTIlnant seUft' i;

discriminant t"llllCljlln gl\ l'n h~ ( I ) slich Ih~lt

i. = ' 'Ii;
;; 1,.,~

(",

and t'qUJttng tn ICro

On ldlng thruugh by ;"1/';'

2IU,-, -J./J/_l =-0

,,11;

I"



{hI

8 =~~C.ul - P: lIP: - ,u~ j' ={'(PI -.u, 11,£1: -,U)' 171
"I +11.

~=IIl' \~II-,U~)(.uI-.u,f?J=:
/.

\\hen: J.: = ('I,U -,U: ,'r /. IS a Ctlllst,Jnt SIn..:..: Ih..: \\Ithln·grtlup \ananCI,:-":I,I\;trl~Ih:I.·m;Jlrl\.

Assunllng l\.. '= I,

IIII
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l",tu.nnJ..llN61

DISCRDII:\A:\T CLASSIFICATlO:\ \:\ALYSIS

jilt,) Ih.: t\\ll :;fl1UPS

In ~1)ntr~\.S1 II) the ImllJ.1 JalJ. :> ...."1. \\ h..;r ...." ~fllUr lll""'mh""'fshIP 1 I-..nl1\\ 11 th.: '';.11111"

tlun the lnlll.11 :-d frl)m \\hlch th<: pr ....dILlI\t' ;lllal:"h \\.1S cl)nJudt'J. \\ .... J.r .... n,) l,ln:;t.:r

cn:;a:;eJ 111 pr",,·Jldl\ ...." JISCflmlnant J.nal:sh. but rath<:r 111 Jh~flmln~lnl ~bs-;lIic~llllln J.llJ.l: ~h

.\ numhcr ,If m.... th1lJ:-. ;.;.re ;1\;ldJ.hk fur CbSS1(\1I1:; sJ.mrk ~\IlJ futur ...." llb~.:r\.ltl<ln" rut In thh

stud: the cutllff-\alue anJ S(a1l5Ucal J .... ..::hllln m.... th,)Js \\<:r.: USI.'J t(lr Jt'\<.:lllpln:; (1;'.h~lrlc,ltllln

ruks

]6



('UIOff.\·lllul' ;\1t'lhlld

(" = !'i/.! + lI,i.
111 + II?

th..n llw I,.'uh.rf ,""Iut' ISll:.Irma.I')l)hl

17



~Imilarl~. an obs~r\';.ul(ln~ollling fr~\m group ~ can be 1111Sd"~~llicJ Inhl gfllupl 1....·( Cl I ~ I bl'

lilt: (ost oflJus 1llIS.:I~ISSllicatlon f\i.llllrall~. m: \\ould 111.: .... 10 use lh..., CrJlt:rJon th,lt 1ll11l11111A':'

n11:-.da.sSllkalwn co:-.ts Th..., st:ltlsllcaJ d....C1S10n IheN) 1l1ethnJ for d...'n:loplll!:-, (la:-,sllicJlllm

ru!l:~ I::' dIS~USSCJ h~h)\\

Sr3Ii~ric:11 Dccisiun Thco~

J"'I1:'ll~ fUlldlllll:-' fl'f Ih..., randlllll \ C[l'f. X ld ( hI' [hl' C\.lllllf \ alu ....

rill' (t)lldtllOIl.1i rh\"'Ji:llllt~ tlf (tlrr l'll~ d;ISSlf) 109 111;\~"'f\allllns III gr...lup I 1:-. gl\l'n h~

\\ her.., "II" IS thl' t:"nJltIIHl~IJ rH.,h.J[ldll~ of da"~ll~ 1Il~ "h,...'(\ "lltlllS h. grtlllp I gl\ L'n Ihal Ih.... ~

.",:Inn:,? hI ~n'~If' I

:\.,SUllllng. th:JI thl' prlllr rr,.h:Jhllllll·" ,.f J !:,I\t:ll "h"L'f\;1111'11 h,,·l.'n~lll!:,!>' !-,1"Up I ,HId

group:!. rl.'sPt.'....lI\·d~. ar... 1', :mJ 1':. Ih.... \ JrlClU......·bSSlli"',lllllll pr.'b.thdl1 ..... , .If..· ~1\l'11 h~

1M



P(WrTt'l.:lly do.S'>llkJ mill .•. ) _. PI 1'1 II'.

PI1l11Sd:..lsStlln1Illtll :': t ':" 1'(~'1) 1',

Ih::u the ruk \\hll.:h mllllIHI/C,> ,1.111:- ~l\Cll h~ Ihl..·I"II'I\\lll~

I,(X),,:("(I ~-):rF;1
l:lX) l ("(~'l)L/'1 oJ

I')



ASSIIMPTION OF DISCRIMINANT A:-IALYSIS

The assumptIOn of dls.:nmlllant analysIs IS that Ih..: data come from a Illultl\ ~.lrIall'

nortllJI dlstrihulllHl and that the COYClnam:c maIn..:.:::> for the pn:JIC!Llf \ drl:.Jhks ~1rI: ..:qUJ]

3(fl1SS groups (Sharma, 1~)q6)

The assumptlllll (If tnultl\'J.l"l3.1C nOlmallty IS ncc('ssary liJf thl' Sigllllic.lIll'l' lcsb llt the

disLTlllllJlJIOr \anables and the JISl:nmlllant function. If the data Ju not ((lme ff(lm a

multl\'anak normal dlstnhullLl[) then. to lhl..'ory. nonl..' Llf the slgmficam:c tests are \'JIIL!

ClJsslticatlon results. 1ll thc\\ry. an,' abtl ,llfcc\,,:d If the data do not l'om..: from a Illlllll\anate

rWfmal Jlstnhulll)n

homogeneolls .Il:ft)SS gwups .'\S \\llh lllultl\anah.' Oilf1llallty, \'ILlbtllln ul" l.:ljU,t! Ctl\'an.lnL'C

ll1atrKl'S aSS1I11lrtH.l11 ~lll\:eh the sq;nllicanl"1.' tcsts anJ thl.' CI~lssllicatlPIl rl.':-.ults

I 11l\\1.'\ 1.'1". UISCIJll1lnant :lI1aj~ :-.1:-. IS blrl~ n,hust tn lhl.'sl.' assumpll(ln:-.l hI.' \l\II:J!llms (I!

Ihe norm<J!Jly <Jssumplll'll ;m: ustlall~ not "'btal" ml\lIllng. thai thl.' slgnilic<'lIKI.' tests anJ Ihl.'

c!asslticl!ll)ll rl.'sults arl.' stdl "trust\\llrthy" If thl.' data IS al least ,IPPfl)xllna1l.'1~ numMI

Generally. If COl'HiCll.'111 of sl\.l.'\\ IlI.'SS llf thl.' \'an;lbk· \:-. \\ lthll1 thl.' rangl.' uf -I 0 to I () dnu

kurt\lSb Ic~s th"n ~ \l, Ihl.' \<.ITI;.Jhl l, IS I.'Il11SIUCI"l'J arrTI1\.lrn;.Jtl.'l~ nUTma! anJ IS accq1tahk li'r

runnmg uIsCnrnlll;ml an<.d~ SIS (1IJrlp\\, 211())) SlmIIJTI~. OllllllT tll'\ l<.lIJons fTllrn hlllllll~l'ncll~

of co\ananel.'s arl.' nOI thai lTnp(lrt;mt. h\)\\I.'\cr. hc!\}fl.' running UISCrltllln:llll anal~sls II b

aU\lSabk' to TI.'\ II.'\\' Ihl' \\ Ilhln·gr\lUrS \ aTiancl.'S and C\IITI'I<lII(11l m;.llnn's In P<.Ir1lClllar ,I

sC;.ltlerrlnllll.lln\ e;U1 hI.' rnlJuCI'J anu can hI.' \l'T~ llsclul ti'T Ihls PurPI'So,:
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RELATlO;liSHII' IJETWEE:\ H,1fI ANIl MEASI;IlEIl I'AI1AMETEI1S OF L1I'IIJ

PROFILE

lllllp \\ \\\\hl..'.-.lthg.U1Ji.UK\.' Ilrg Iltl\\·h\-lln"·\I..·nl'<'\'nm;lr~ -J J...;lrl-I)I:....·:.I ....:-..nJ-1 k',lrl·

·\t1al.:k hun]')

~
6"

"
"

!esstn;Jn 20-]49 2'j.-:-iCt )O·J,.l9 35"roa
2Q over

BMI(llg/m I

Fi~.3.9 R4.!lationship hl't\\ccn chulcstunllt:nl :Jntllnll
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J.ffccls th\,.' normal Ie-H_'I of brllis In the blood Jnd consl'lItll'nlly can bectll11c a C:llIS<.; col

h~ rl'rcllllksleroh:amlJ and othL'r risk conditions ~\f Cl1ronary heart dISI.';lSC

DEPE:\DE:\CE OF CIIIl RiSK 0:\ BODY YL\SS ''iDEY: A:\D FASTI:\(; BLOOD
SI'(;AR

o
~ 4

~ 3
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56 66

less than 20 20249 25299

BMI(kglm)

30-349 35 and over

Fi~,3.1J Relationship bt.'t)\ccn CliO risk ratio llnlll3.\11

and the palH:nts \\ Ith e'\I.'CSSI\-l' budy mass ar..: I1ltlr..: llh'ly III hI.' ~Il r1"k (l! (-Ill)
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CIIAI'TJ::H~

HIHTlIJ::R ANAL \'SJ::S

I:"TRODl'CTlO:"

.-\s part l\f lh~ sluJ~. thl.' J:lla \\ere Ibl'J 10 dC\l.:ltIP a lhsl,:nnllll:ml fUIlClh}n ,\Illl.:h he,,1

:" ..parJlCS thr: IIlJI\'lJu:lls \\h.... :m: :.It lu:;.h ns!.. loll' Jl·\I,.'lnJ1m~ ("\lhln:lr~ h..."art Jl~~as .... tCIID)

l/'llnl relall' d~ !lcalthh::r IIlJl\ tJuals \\ llh llm ClID risk The l!lsnllnm:ml "n:Jl~ SIS ''.JS ..11 .... 1

JllncJ ~t pll'lhcllOg \\h....lhcr all mJl\ lJual IS Ilkd~ hi hal\.' ;) hl'art prohl...m In th..., nt:Jr rutuf\.'

rhl,.' J ..H;.l Illf Jlscrlllllllant fum:ll0n all;]l~ "':' consIsts of ,me ..:nh.:non (JepcIlJ":IlI)

\an:lhle and "''':\\."0 rrl'dlClor (IIlJcpl'nJl'ntl \";tna"'",::- \\11I.:h arc \\l'lI·r\.'cognl/..:J rae"lr.., III

(l'rona~ hl'3rt JI..,I,:asc J hl' l'ntcn,lll \ .lrIarok C' II) n ... l.... nlilsisis Ill' tHO l1\lItU;III~ .... ",:IU"I\ C

:IOJ l'l\lkcll\d~ c,h... USlIll' ~wur:- ~r"up I - I\.I\\.('IID nsJ.. am..! gn1up ~ - 11I~h-""III) n:o-1­

Thl: prl:dlctor \;)f1abll:~ an: a~c" (-lnJ~ mass 1I1JC.\ (H\1l1. scrllm dwk k'ftl] k\d, .~l:rLJm

In~J)(l:nJcs h.,\\.'L Sl:rllm Jlr\'c! hq;h Jen~lty I1rl1rroh:lll (D-IIDl, I. serum Ill\\ Jt:1Nt~

hp('pWllo:ln ItDI ) ;mJ f;lsllng hllwJ sUl;ar k\\.'IIFBSI B:lSl,.'J lin Ih6l.: \;lnabh:'i.lhl" nwJ..:1 fur

lh~ JIS(:rtnHnanl 1\IllI.'lll111 IS (If III..: li.lrm

rhl e\;lJlllll\'J s<lmple \lll1:-.I:-.!S llf 250 patll:llb L.thllr~llur~ rl::-u1t:-. 1.:1llkd..:d t'rlllll Ihl.:

Central Ljb\lr~lhlry llf Korle-Bu '!"l'a..:hlnJ; IlllSpll.t1, 1\1:1:[<1 (lut PI' Lhl..' 1~ll~JI Ilb'ol..'n \.J \',1:-\"- I (Ill

p•.lth.'nts wen: kno\\o III h.... al h>\\-('III) fisk •.IUd \\cr .... ..:all'gt'fl/t:J Inlt. ~rclllP I - 1,>\\-('111)

os\.;, group. An~:)Ihl..'r 100 P~lllt..'IlIS \\I.'r(' kntl\\ll III til.' al 11I);I1-t III) n ... I.. :.tilt! \\I.'ft..' ..:ah,'l;nnh:d



Inl(' ~mllp ~ - high-CHO rtsk group Th..oother 50 pall..'nts \\cr~ \\Ith Unknll\\ll :-t~lllIS (,I' CHO

n:4. Tit.: Ilrst ~tllJ pallL'IlIS \\llh kllllWll ~tatliS \11' CHD n"i... \\cn.: randlllnl~ tin IJ~d 111'" 1\\,1

pans J hI; first part CllnSlsb (Jf 70°" oj lIlL' i...IlCl\\1l rt:-k "':il~':S (N :\.10" of th.., h.lal "':U"'..·SJ ;tnJ

\'as us~d as ~nal~sls sampl... fur th.: estlmatlllO of the dlsnHnmanl fUlletllm The lliher ~OO" ~\f

Ih..' ~l"\n nsJ,; C;IS':S ll\f ~6"o ~lflhl; I~Hal...:asesl :- ..'r""tl as Iwltll\lll sampl... and \\cr... r..:s ..T,,:d hi

\:!IIJal.., the JI~nlll1lnanl funCllon The tI ..'lalb (1f dl\lSll'll ~lt' tltl' cas..'s \\\Ih kml\\n s1.HlI:>. \If

..: ..'r~'O,lr~ h"-.ll"1 Jl"'l:a-'L" n-.l.. af..' J ..'..cnh,,:J III .\pp..'nJI' ('

Th... p~lIll.'nts \\ Ilh Unkn(l\\ n nsi... sl:..tlll:-'. f..opn.:s..."tinj; ~O",o of Ihe tolal samph:. \\lorl; W".:J

fllr pn:dlcll\C: dasslflcatll.JIl 1·1 \.·as..'s Th.., r"':llllt.. llt" JIsl;nmlllanl an;Jlysls \\I;n: used hi das"lf~

mdl\ IJu:!ls \\ IIh lIni...II\H\1l nsl. slittlls mtll (JIl ..' ,If the groups lI11~h lIT I(IW ell!) TIS"') h,lsed {Ill

Ih.., \alu..'s "j' predl ..'hlf \ ..m.lhl\.'.., lit..' full.'<Il1lrk ltl\lShlll ..'an h..- $<.'\:11 mlh.., ·\n;j)~sls (.I'L'

Pf,II:':")Sln~ ~umlllar~ rank. :\pp\.'nJI\ J)

ASSDIPTIONS OF D1SCIlnll".\"T A".\LYSIS

DlsCnnlln.llll ;.lIlCll~ "I" ~ISSllmc,> thai data 1.:1I111~ fr~111l a l1lUIII\':JnClll' norm,1I dlstnbutlon

and IhJt thl.: C\.I\C1n3nl.:l.: l1l~llnLL" fur prL'dll.'ltlr \arlahlL's .IfI.: C411a1 al.'f!l':l ~rllUr" Ihl.:'>c

iJSSUmpII~)m~ \\crL' ..-hcl.'I.cd rfl~lf to rl.:ffllnnlllld d''>l'rlllllnJnt ~mal) SIS

:\lulll\C1nal\.' rll1rmaltty a ..sumphl1n \\as \t'flli,,'~1 h~ e\amtnHlg Ill<.' ,I.."'\\ll"''''''' amI

)..unosi-. \alu..'S 01 thl' I'rlodl~:hlr \:In... t<k:- (j"'ll\.'rall~. :I .,I.e\\rl..,,:-, \;.JIII.., \\ltlllO Ih..· ran~ ..' "r I II

to ) 0 and a l..lIrlOSI~ IL-ss than ~ "IOUlcat..' that the \;H1ahk I' :.Jprrll\lm,lId~ Ij,lrnl.J1 .IIlJ ,Ir~·

~KI:Cplabk fOT runnmg Uls..·T1mlll~nl an:ll~ SI .. , I l:.arlo\\. ~f)ll:' I

Table 4.1 pro\ IJL'S dL'sI:Tlpl1\'L :lllall:..(lLS for th\.' Ph:JII:!<lf 'iln;lhk·.~ \\ \,.' "·,IIl1>r.,... r\l' thai .lIllhL'

skc:wncss \i.lhlL'~ afL' \\ llhln Ihe ~K:l:erll:J r:.Jn~l' Ilf 111Irrn:dlt~. \.'\l· ..'pl Ilr ..: In~I~"·l.'Tldl·'. \\ hldl

)1



Table ~.1: De!iCl"ipti\ c statislin of patil:nh paraml'len.

N Minimum Maximum Mean Std Dev Skewnes Kur10sls

Statistic i Statistic Statistic Statistic StatistiC Statistic I Statistic
Ag,

200 I 2000 9700 526150 1534124 - 060 I ·16B

8MI 200 1930 4' 00 288480 4735$1 396 I - 4'0
CholesterOl 200

I
281 1205 58935 1574$7 951 • '953

Tnglycendes 200 J 36 300 12903 60391
1095 I 917

D-HOt 20£, ~ 64 , 241 ! 13062 26933 525 1521

i...DL 200 2400 1 35000 11511500 5685402 I 922 1390
FBS 200 I 3 SO 1030 533,5 , 03071 I 820 1 :"80
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Tabk. Appendix F. pro\lJcs haslc Jc"cnptin: statislKs fur l,.';.Jch of thL: IllJqWIlJCI11 (rrL·Jlc!orl

\anabks for each outcome gWlIp separately. and for the whole arwlysis sarnph:

The siJ;nllicance for LilscrJIlllnatlllg \anahles \\as dlL'cb.:d hy tL'Sllng Dr L'411;Jlil) pI t:rour

Table .t.2: Te'i. of Equ:tlit~y of (;roup !'leOlns

Wilks'
Lambda F dl1 df2 S,g

Ag, 923 11061 1 133 001

BMI 703 56113 1 133 000

Cholesterol 593 91293 1 133 000

Tnglycendes 831 27 131 1 133 000

D·HOL 833 26669 1 133 000

LDL 600 88569 1 133 000

FBS 971 4026 1 133 047

\\'1..' (;Jil nhSL'f\L' that ~tll SL'\L'1l \aflahk" In IhL' JI~(fl1ll1l1allt model arc slt:mfi(anl

\alu..: Ill' Wilks' l.amhda Sm;Jlle!' \alll":s Indicate IhL' \,mahk IS hL'ltL'r ~lt Jls..:nmJtl'lllng

Sll1CC the cntL'nun \;,mabk (onslsts 01 t\\ll gnlups. lInl) (l1lL' dJS(nnllll...l1l1 f11lK11l11l I"

estlmall:d ·rhL' clgL'll\alllL' ,1-SS\ICIJ.tL"J \\llh thiS fllnC{IUn (];Jhk -J.'\ hL'lu\\ I I" I ~(I_'\ ;JnJ It

accounts for J Oil pl,'rCL'nt Ilf L'\plall1L'J \:.Irlan(c

34



Tabh.' -L3: Ei~c",';du{'

nl~' rT~lCll\.'~11 "':;lllli":;llh:C tlf dl:-...:nnllll:lIll rlllld:I)Il l~ a",:-,c~"l.:d h~ Ih~' squ;.1rl.: IIf l::lIhlll,,:al

~'\\rro.:l~\II\ln a:-'~~l\.'I;lk,1 \\Itll tho.: t"UI\(\llln I:nlm l-ahk -l-.\. sqLlar~' Ilf I..:an~lnlell U'!TI.:l:Ltll'll

IS I II ~7:-)' " I) h I hal I" 111)" 1I \ ,llh~' \ :ITI,ltlllll h~'1 \\ ...'.,:1\ Ih.... t\\ I' ~n lUI'S IS :I~·«(ILlnto.:d flIT h~ lh~'

Tahlc ... ..!: Wilk's L"mhda Ic .. t of .. ig,niticanl'C Ill' di .. criminanl functioll

h.... ~l\ iI~ o.:a..:11 \ ,Irt~lt-k h \\~·I<:hIo.:J In \ITdl.:l" III IlW\IIllI/.... dl';llltllllt:ltltlll "I" g rUli 1''' Ihe r~·l.ttl\ ,

100pllrl.llh:t: ,lfth...· rn.·..!u:hlr:-. elll h...· .....·...·Jllll Strudun..· :\btfl\ 1lI.\rl'o..:ndl\ Ij Iii..' ..111ldur ·

l-urrd;I!lOlh Ilr JI:-.lTlnlln;llll h1:IJlllg:-. shll\\ Ih.: ""npk l.",lrrd..llllln.. h...·l\\ ...·... n ...'.Idl pr",·,h ... h'r ,llld



more hl thl: J1SCflll1inalin~ pl>\\l,.'r Ilfthc fllnCllon. Gl·l1l:rally. \~II'luhks \\llh kl~ldlllg.~ b\1'L'~ltl:r ~lr

t'l..1ual hi ;0 31 JfC t.:onsH.h:n:d as Il1lpWlant prcJII:tors h'r dISUlIlllJ1;mt fllnt.:tltln (llarl\l\\. ~OO')

Wilh tills t.:nh:rwn. li\t~ llut l)!" :-\.·\"I.:n \'anal:Jks 10 dls..:nmtn~lOl fundloll ,dlOk·:-.IL'fOI. LUI.

W...ll.lngIY":LTldt.:s and lJ-IIl)I.1 dppl',lr to b.... lInpllrt~lnl prt.:dll:lllfS I'rom thl' SlrUl'IUfl' !\Iatn\

IJhk 11 app....ar:-tlut dhlk:.h.'wl. 11)( ..lIlJ n\1I nllltn"utl' 1ll1lSIIo Ih\.· dl:'ll'lllllllatlnc; ptl\\\"'r .,1

the fun":lllln. \\ llil ag.... ;;llld I· US ("lllllflb,l1lng kJ:-I

\\'l' ":~In ;.bn n,)!ll· .... thaI th\.' ,nJcflng 111 SlruL'!UrL' ill.llfl\ 1:- till: SJl11\.' JS thai :,ut:!:!c'-I\.'J

'"'~ Ih..· 1..'sl I)!" ....quailly III ~r"up lIl..·Jn, I 1.I,",k .J ~ I :lIlJ 1'- Jllln....nt fnlnl lhal III 1h..·

St:lnJardl",'J C;;Ill<IIlICal Ih'l'rJIlllllanl I·Ulldl ••lll·'l.... n.... I..·llb.. \rr.:nJI:\ (j Ihls JI'aj,:r.....·m..·llt

I" 1l1..\.'1~ duc to Ih.... c(IlIm.... ,lrlly hd\\ccn dh'k'1l'rul ,llld 1.J)1. I..:,,,·b !1(IIl.:J In Ih..: ":(Irr..·bllllil

maUL\ Slll .... l· IhI,,' Stull·lur.... ,\bal\ I" 1l1l:11"k..:h.'J h·. "·\llIll1L"lfll~. It IS :-:.11\: III :'.I~ Ih"ll til ....

(""Illll ....anl~ h,l:, ,'nr~ 111I1at..·J lhl' lI11PPr!:J.lh':C ul "'.11lI\,; \;m.lbk" III th ..· Sr.mlbrJIIl..:d c'll1llllll',d

DI:-crmun:lllt Fundl\ln l·I'..·ni......·n" 1.lhk



Tablt.' ~.5: l'nstandanJin'd di ...criminant function clIt.'fficil'nt ...

~
1

Age

6~~1

Cholesterol

Tnglycerldes

D·HDL

:..DL

:::BS

,Cc.... slantl

003

088

531

010

-2602

2J3

018

'11::
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T~hlc ",7 CI:lssifi....:lIinn Ih·..ult ..

Predicted Grou Membe,
Hlgh-CHO

Grouo Low-CHO risk risk Total

Cases Selected Ongmal Count Low-CHO riSk 67 I I 68

Hlgh-CHO nsk 9 581 6'
<::, Low·CHO riSk 985 15 1000

Hlgh-O-tO rosk 134 B66 IO_06~
Closs-validated Counl Low-CHO fisk 68 I

Hlgh-CHO IIslI 9 58 67
...~ lOI....-CHO r,sk 9i 1 29 1000

Hlgtl·CHO r,sk 13' B66 100 0

Cases Not Selecled Onglnal Counl Lo\\"-C1-l0 fisk 31 1 32
High-C HD (,s,", 8 25 33

Ungrouped cases 27 23 50

'\. la"i-CHO ('Sk 98 , 31 1000

HH:Jh-CHD riSk 2'2 ~5 ~ i l)OD

Unglollpea cases 5.0 4'30 1(10 Q



Ta~h.''' 7 QUI of 50 palh:nls ~7 (5-t ll u) \\L'r\.' d3S~tftd 1010 ltm-CHD risk gwup ~tnJ ~_; !-U,o ,

w<:n: dasslll<:J Illh.' hlgh-CIH) !!rl'Up rh(' daSSllkatHHl r,-'sults of ungwupt.'d ..:a~,-·~ .trl.' .11 "

rr~~.:nll:J III a hlsll'gram ..:hart and \.'an b\.' s.:.:n In Arp,,'ndlx iI.
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th..: ntlnJul (an~l', II IS ~hn,'~l I ~ 111lI...'" tll~h ...'r than III Ih... l,.\\-CIID n~1.. g(,'UP In [h..., ~J.m~'

11;)\. Fig _~.:' ;IOJ II;;.~ S. J"'PI..:1 .1 (k,lr JI(I\'·(l'Il ...·l' III th... \':lIUl'''' III' D-IID!. ;1n..IIIH, f..r Ihl ·

ll\\\-CHD n::k ~lnJ 11I~h-\"JII> n"k ~rlIUr'" \\..: ••b......'f\ ... ~1 Ih,lt Ih...· 1.1>1 If:ln",p"fb lll\lfl'

I.:hllk:-ll·rl.1 III thl;.' (..:II ... III hl~h n ... k efl1llr p,llh:nh th,lIl In lhl.: 1,1\\ n:-k !;f\lur. ,II lh\,.· ",-lin...' Ilnh:

lhl.: ;J~dtt~ .If D-llDI. hI r\,.·nhl\ \,.' (h.lk- ... t",·f,.1 Ir.tnl th..: hltllld \ \"·s,.:I:- III IIl~h-CII[) rt~k er,'up ,...

11:" th..ll1 In th..: Ip\\-CIID rbk ;cr'~l1p \\'L' ....ll1th ...·rdl'r\,.' ";J~ thill hl::h\,'r Ih;lll J111f1l1:d ljUdlltll: l't

I,I( I~ :-h'n.:J In tIll: p,'d: ,II hl~h.{ lill [I"'\'" r.I!1<.:rn, Ih,lll Hl til..: 1,,\\ -('lll) group

II IS J \,dl "'llll\\n 1,1(1 Ih.lll·' ...·...·'... I\ ..: h••J: 111.1'" I" fl{'1 'Illl' a n,,1.. f;ldllr l,'( ('III) hw I~

Jb••.1 ,·3U:-..: Itlf d ...·, \"'h'rlll:: ," lllhn lpf,'n;,r: h\"·,lrl Jl:-":,I:-'" ulnJlllIllb In [h..: Slud:. Ih...'

fl.:1.lil"Il:-hlp h ...·I\\\,.·..'1l H\lI ,md lIll·, ....urnl p.lr,llll..:kr, "I hplJ pr"lik \\\-'(l' ,lll,lh,\"'d \\I,h ,Ik

j'urp,".... \" ,,'L' hll\\ 1'-\1J: Ill.b~ .111\",,, l h..k',"'-T,·\ k' d. UI~I:l'l'rhk,kh·1 .1IIJ 1>-111)\ kh·I 11\

hl::hl'r .:1);.1\~·~tl'f\,l k\d ,IllJ hl~h... r lfl~h"·l:nJ ..·, k\1:1 Ij.'I\\,'\I:(~.h Ii'll' lIKrl', .":' Ill ... k\l'] ,'l

J)-lllll-dl(lk,tl'rpl ("::"ll,! ll1\,I...-'I\.'r"I"I. r",r"n,lhk !lIr Ill..: r":1l1u\,d 1>1 11K' I.:h\lk'knlt 11"111

th...· i'oh.,.J , ...:-~d"'l:- ,k... r..:.t'lIl:; 1111~ llllo·flll.lll"lll'.1 .. k.H IllJI"',ttl"/l "I Ih\,.· 1..1,\ Ill.ll l·'\.":~·I\ ..·

~(IJ: nl:.lS~ ,.llt·... b tlll"lll.rlll ..d k\d ,.i" IlrlJ, Illlh~ hl,,,,J ~lHJ i,;,'n.''':\jll'':lltl: i,;.In b'X"llll'

'lfh:p":fdh.k~I\"·h'k.mll.1.111,1 "th...·r o ...k l"lIJIlI'-II'" "I "':"!""Il;Jf: Ill·.lft JI ....'·;I'l·

\\ l' ;.\"'" ':1\' rn I'I!:' ~ <J ,lui r.III'·ll" \\ IIIl ll,'nn,ll h,',I: 111.1" ,II'''' k·, 111.. ...1: 10. hI: .11 I, ,l.

uf (') II) ;.\;0. lhclI t" II' rh" r.IIII' I .. \\ niHil Ih..· n..rm;l] r.IlI~...·. 11,1\..\\,.'\ ...1_ .1' \' .•J: Ill, .. · 111, r,·.I'~'"

from \l\~n.\"'lt;hll'l ~ ..·\..:rd: "n",..:. Ill..: l·tll) n:-.k r.lll\l In,f",I""''' ,lh,.·., tit" 11"1':11,11 1,111;,:0..' rlll~

"U~~"'·"h Ih:Jl h,'J: 1ll.1.. , t~.1Il Ill1r,'rt.HlI ".lll"f r\,'~r"lJ~lhk ';,r Ih·_· d~" ..:I"pl;l,·llJ .. : l Ill)



Ont' Ill' the f~cl)gni/.t:J nsk fal.:tllrs fllr l.:omnary 11l,:art dISl.:dSl.: 1~ dlabl'tC's. whll.:h I~ l';Jusl'd h~

high !c\"d (If SUg:lf IH the bh'l)l! I he mllu...·n...·I.: Ill' the !c\'d of I:lshng hlulld ~UgJf (I-BS, .m

CHO risk ratio \\as cxanllncd and We IlHInJ th.u a Sl.la!"lt.: numher (II' patll.:nls-. hl.·hln~lIlg III thl'

h1l:h-l'HU fisk group h", c norm..!1 k\ l']S 01 I·IJS J111\\""\'l·r. \\1,': ~1]S\l ohs..:r\'cu In '"tg J [fl\hat

r:tlh:nls with hlghl'[ rBS k\ l'ls tl'nJ III h~l\e lll~hl.:f CliO fisk f~ltltl

Fl'RTHER I)lSCl'SSIO~

:\s pan of 1111: ~lllJ~ the lnl,lrm~ltl\ln \,'\llkctcJ llil ~{l() P;ltll'nts \\Ith k/lO\\n status III

CHD risk \\as USI.'U h) Jnd\,p JIS...·flllllll:1ll1 lundhlll \\h ...:h l"",.'~1 s...·p.lfall':O' Ihl' lIlJI\ Idn:l!s \\hu

afl' >II Illgh flSl. llf J('\l'il1plng l.:tln'l\.tf~ hl.'art dISl.'a"'l· (( '111)1 lnllll InJt\ 1lluab WIth 11\\\·(·f II)

risk

:\11 Sl'\COIl \;lrIa!lh..'s Im',ll ...·J III "'lIIIJIOl; Ih.... JI "·flI11inantllllllkl ;l~l'. hndy In;t ........ IIlJe\

IB:-"J1L Sl..'fUI1l dl\lle:"tl·n111..:l\,.'1. :-l'ftllllln~IYl'l'rlJL':- k\ 1. ....l·rum Jlr...·cl high d...nslIY IJr~'pfl1""'1Il

le\'l'1 (D-HOl.), Sl'ntm kl\\ Jensll~ llpllprotetn ,1.l11.1 k\'cl and (wsllng hln(lJ sugar le\'cl (r1JSj

\\~fC lounJ to lx' lh(' slgllllicant preJIl:lorS II ahle -I ~) ;11 :"lgmlit'anec k\·\.'1 oj" (J 05. llle;IlHllg

lh;.tt thl: sck·ct...·d dlSCfl1l1tnattn::; \',lfl,lhk ...... 1~f1lliLl1lll~ Jtffl'fl'nllall' hct\\l'l,.·n the 1\\0 grllup .... II!

p;J1!1:'1I1S

Slnl.:1.' the l'rLll'f11111 \~Hlahle l.:llIlst~ts 111'1\\0 grl11lps (!:-'n1lJp I - IllW-llll) risk [1;,1111,'111 ....

an'" group .2 • high·CIIJ) f1~;1. pallentsl. only lin... Jl:-l'fIllllnanl t'unL'l1l1n \\:1:-. L·:o.ll111:Jlnl "J hl­

sigllllicJnl:\.' uf lhseflllllll;llll run...·lll.n \\,.J;,> t........ll·d anJ II \\,:.IS Ii.lund 10 nl' "'l:!llilic:.I1l1 hl'~llnJ Ih•.:

Onllcwl.
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The units of ml':lSUrl'lUcnts:

A~
BMI- --"-c

m-

Tn~IY\"'l;'flJcs . mmnl I.

D-IIDI. -llllllvi-i.

LDL - mg/dL

57



,4PPENDIX B

81: Some recumnll'nd:ltiuns Ihal hd() Iv Junt.'f thl' ri!'ok of corona,":,' hl'art di."C:lSl'

(hun.;;"""'" h".';Jlth!.!llld~lIl.n.:tln..!'II"" -hl·l)r..:' ....nl-( ',Inman _I h.·~r1-1 )ls"'J:-\':-~lOd-1 k;lrl-

I. Quit smokin~ Clg~lrL'lil..· ~1ll\Jl..ln~ IS consIJ..:r\.'d lh\., hlJ;g\.'~1 nsl.. 1~1(.·lllr lilf suJdL:1l

carJIi.ll: death A slIwh'rs' t"Isl.. ,Ifhl,:art .Ill,l\.:!,. l~ llltlr.... th.m t\\Kl;.' Iklt ofa nt)nsnw"... r

il Conlrollhe hlood fll·c\!'un.' IIll;h hlul,lJ pr.......sun.: ":.llIS..:s Ihe !ll:;lr( 10 \\orl.. h3rJ..:r

O\\:r lIme:. thl~ ht'art t·nlarg.... ' rhls lIll:T..:a'ws Ih..: risk Ill' hl'art all.ld; ;.mJ olhef rdal ....J

disease

I.:ondltions such as C\lIlJ;C:-ll\ C h....~lrt rarlur ..... "lhlJ..!.' ,and "Idn,,:y fallurt:

Control thl' bluod l'hol"'Il'ru) .-\s k\ d .. \11 dl\Ih:S'cHiI nsl..' In Ih,,' bltl\,lJ. thl..' n:-l.. for

CliD macaSl'S l3~ Jdt\pllOg J o".:t In~1I ,,, I(,\\\cf In '~lltlr;lh..'d 131 and choh:stcrol. II I~

possible tn rt:Juce the k\ el "f ;:!lllkstcrul

1\ Increase phrsinl aeli,"i~' ~1t)\h.:r,llC l.'\ ...'n:lsc. \\III.:n d\'I1c n:gul~rly, 1.'~1I1 Tcdun'lhc

fiSt.. for hean JISl:JSt: Rcgubr l.''\l.'rt.:I\l' (>tll ;Ibll hdp hI n:Juo.:e the tholl.'sleml k\-..:I"

Jnd blood pressurt', as \\dl ,I<oj JCl."rI.'a"c th..: risk lllr dl.'\cloplO~ JIJhdl,'S and llhcSlt~

, i\lainlOlin a desir:.lblc hl)c.J~ 'Hight. I'l.'l,lplc \\lth e\ccss ~ndy fa! an.: nll)TC Ir"'ely It....

dndop CliO. ()lx'SIl~ nUII.)nl~ pUb hIll mtll.:h ~ITalil tin Ill ..., hl.'ilrt but J\ can abu allcl.-'

blond pn.:ssun.: Jnd \'hO!r.::SIl.'TIiI ,md Im:n:.l:-I.' tho.: n"l., Ii-'T Jl.Ihl.·ll.''''

VI. l\lainlain norm:11 hlootl !'oug;lr Ii.." i..'h. D\:lbell.'", InC Tease", {Ill.' Tlsk III dl.'\ dllrtllg hl.',ITI

dISt:JSC, e\'en \\ hen thc hluod sugars arc h'pl unJl.'r I.'onlnll

VII Reduce stress, SOIllC fescafl.'hl'Ts hJ.\'t' nntl.'d ,I conm:l.'llllll hClwt:I,,'/1 (-'"l ~JIlJ "lro.:"",



Although 'o.... nl' 1:- "rtll In III'l I..n'l\\ ..:_\. ..H:tl~ 1It,\\ :-111.: ...... nll::hl lIh:r..·;j,.: Ih\,.· rL~" ti1r

h..:.ln JI ...(;',b':. It I gl.·Il,,·raH~ ..:,'Il"'IJ...-rI.·J \\1'1..'1,' tr~ [.I ..I\\llll ... trl· ... :-: as llwdl ..1S P"":-I"!..'

82: I'rcnlutiun~l~ OH·:l'iUn.. -. lah,l.:n for rl'liahlc lahur;llur~ n·<rriulh.

rh..:- 1;.I\\l\\IIl:: prl·...Hllh'Il ..ln m ..·.l ...url· ... \\ ...'1 ..' 1.1""·11 ,'r ,.h'"T\ ..·" h~ 'IU.,hlil.·d ,I..llf "" ..I' III

gt:n..:rall.· ro.:ll;lbll· .Il1J .l((tlr.l\': 1.lb,'r.ll,'!'\ ll.''''llll ...

Rca~cnt !'oullJlI~

",:rl.· dr.I\\1l

II) I hI.' hh."d lInrk. \\,'1 ..' 11l·.I,,·,1 \\1111 .. ,n .... h' ,1\,lhllh\'" l>r..·.I"-Up ,.1111,' r,·.1 1-1.·",1

..·.... lb lilt., lh .:rUI11 \\ill .. h ..'"ul,1 ,dll.·r lhl.' .ldll.tll.''1K'1.'1lIr;Jl1''1l'" (O! thl.' Iq1h.t 1'1""1;1.""

1111 Sampk-!'o Ih .. l1 \\ ..:r.... Il,.l \\"1" ..·,1 ,.nlh..· '-.1I11 .... 'l.l~. I .... ..1.1\ lil ..· p,lll ..'lil '-,Ill I1'1..- \<.l'-

~.,



APPENDIX C

GenCler Malt'

Female

Tal,)'

Gendor' Group Crosstilbul;llion

GIOUn

IQw CHO r,s~ nlQlI.:HDfls~ Tl;Ilal
Count " " ".'. 1\IlI'1,n Genller 4~ )". " ~ ~" 100 0',.

" w,II'\." G'o"p )90', oliO·'. 430%
',01 Total -- :>35', 430·,

COll"l " 53
"'"Il'l,nGenoer 5)5', 465', 1000~.

w,lI'l," C'a"," 610' 5;,10' 570",

c'Tllla' --- 3~ : ~6 :. 570 ..

Counl -hlJ
---_._- -- 200'00

•w~,..... Genat" ~o sao' 100(1

'-'~,tnlnG'<Jut' '00:' 1000 1000'.
01 T('~a: 500 500:. 1000

hll



..\I'PE:"UIX II

t'III)) h,I\'" '."':111.1.1(,,:" \.tlll~· "II .md ~ll"" Ih'; ~.l'~·~ \\111. 1-.1111\\1\ ,Ialu" \,l't'III») h.I\,,:.1

Analys'5 Ca"it" ProCt>SS'"9 S"mm.lry

Un,,~, "led CJ$~S

VOll.d

E'C1uded M'SSlng O' oul·ol ,.l"~l~

9'OU>,CQdes

Al !e3Stont>""$S'"9
d,scr,m'l'Iat,ng ~a".Jtlll.'

BoU'm'U'"901
oul-ol-tiU'9C 9foup.;.;,.;les
and i1lleJsl one m,~~,ng

d,sc"mll'atmgv3',abl,"

U"st'lccl~'d

TOI;!I

Tolal

hi

rer,".'··'

:'60

~ti 0

WOo]



APPENDIX E

El: 8ox's Test of [qu~,lil) of CO'":lriancc ;'\latriccs

log Oelennlnanls

Log
Group Rank Determinant
Low-CHO risk 8633

Hlgn·CHD fisk 11019

Pooled Wllhtn.groups 10465

The ranks and naturallogantnms of determinants
pnnted are those of the group COIJarlance matnces

Test Results

BOlls M

App'O~

df1

dl2

5,g

86163

2905

28

61609912

000

LOL

Age

Cholesterol

Tests null nypalhesis of eQual population ,QVarlance matrices

E2: Pcltrson ('orrcl;llilln~

Age 8Mt CholesterOl Tngtycende D·HDl lOL FBS

1 36~ 31] 19°1 081 294' 060

Slg (Z-talledJ I 000 I 000J OO?l 256 000L~
I-;B;-cM""'----'-''-''----'--I-~i 1 ' 50gl" - ~ -126 .17111 119

$'9 (2·talled) 000 i OOOJ 000 075 000 I 092

31,1 S~-'- 4g0 025 "0: "'
SI9 (2-1a,led/ 000 ! OOv J I 000 ni- 000 i O!J8

Toglyceudes ~- 307'1 49B't-~ ~Zl -32:r~--065
Slg (2-1atJed/ 0071 000 I 000~ 006 J 000' 3611-,;-=---..::::"-:.:::'="'-..--I--.:;..;08""+-,---:;';:+.---o;~ ~- -------..---- -

O-HOL .126/ 025 .197., 1; - 112 1 Of;4
519 (2.ta1Iedj 2561 075 723 I 006 I I 11) I 366

-~mr-sser ---32:?--l1i-:----l-;-------,--w
51g (2-1al.ed~__~__~~~ O~__~~L_. _~_~

I-;F'"'B"'S---s'-',,'-"t,-",,-,,-e"d-'-) :~ j ~~~ 1 ~~; I ~:~: ~:~; :;~: 1

•• Correlation IS Slgnlf,canl allhe 0 01 level (2-1at'eclj



APPENDIX ..

Group Statistics

Valid N IJstwrse

Group Mean Sid Devlalion UnwelQhted Wei hIed
Low-CHO (lsk Age 484412 1607945 68 68 000

BMI 264912 366992 68 68000
Cholesterol 49974 97453 68 68 000
Tflglycefldes 1049i' 42242 68 68000
O·HDL 14334 24197 68 68000
LDL 1207500 31 43075 68 68000

FBS 51941 97351 68 68000

HIQh-CHD rrsk Age 565224 11 "/9286 67 67000

BMI 31 7910 451334 67 61000

Cholesterol i 0815 , 50720 67 67000

Tf1glycendes

~ ~~~~ I
65142 67 67 DOD

O·HDl 26072 67 67000

LDL 1958209 1 57 6583~J 67 67000

FBS 55597 i , 13832 67 67000

TOlal Age 5245191 1463625 135 135000

BMI 291215 <18827;" 135 135000

Cholesterol 60317

1

1133941 135 135 000

Tflglycendes 12936 S~922 135 135000

O-HOl \ 3~~4 27448 135 135000

LDL 15800741 59 5879~ 135 135000

FBS 53756 107039 135 135000



APPENllIX G

ilandardizod Canonical Discriminant FunCllon Coofficients

I Function

1
A.e
BMI

Cholesterol

Tnglycer,des

D-HOL

LDL

FBS

Siructuro Maltlx

Choleste'ol
LDL

BMI

1 "glycerides
O-HOl

A.e
FBS

045

362

672

005
654

150

019

6;'6

(=66

530

368

365

235

142

Canonical Discriminant FunctIon CooffiClonts

Age 003

8MI 088

Cholesterol 5) 1

Trlglycendes 010

D·HDl -2602
lOl DO)

FBS 018

(Constant) -3110

Unstandar'ltZed coe!f'Clenls



AI'P!:;'(IlIX II

Ungrouped cases

ClassifIed Into low-CHD risk group

--I~b Id"'O<' ,,<,
...~~.. "~

'.-:'""

Ungrouped cases

Classified lnlo hlgh·CHO flsk group.-----------_.

-

, r-----

TNE LIBUIlY
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